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ROBINS  BELT  I  CONVEYOR 

'T'HE  Robins-Mcssitcr  Ore-Bedding 
A  and  Reclaiming  System  recently 

installed  by  us  at  the  Tennessee  Cop- 

■.per  Company's  plant  at  Copperhill, 
Tenn.,  is  now  in  operation  and  four 
illustrations  of  it  are  shown  here. 

The  general  arrangement  is  similar 
to  that  of  the  system  installed  by  us 
for  the  Cananea  Consolidated  Copper 

Company,  which  has  attracted  wide 
attention  and  favorable  comment 
during  the  several  years  it  has  been 

in  operation. 
This  system  not  only  reduces  labor 

cost  but  produces  an  absolutely  per- 
fect mixture  with  a  consequent  sav- 

ing of  llux  and  fuel. 
It  is  fully  described  in  our  monthly 

bulletin  No.  yj  which  we  gladly  send 
to  interested  persons 

Robins  Conveying  Belt  Company 
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MINE  PUMPING 

Aldrich  Electric  Pumps 
For  Heavy  Service 

Triplex  or  Quintuplex 

1  Sinking  or  Track 

Horizontal  or  Vertical 

Wood  or  Cement  Lined 
if  Desired 

350  to  1400  Ft.  Lift 

20  to  2700  Gals.  Min. 

We  have  them  in  stock.     ::     Write  for  special  information. 

HENDRIE8  BOLTHOFF  MFG.8  SUPPLY  CO. 
=    DENVER,  U.S.A.  — 
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L.  A.  GREENE   Business  Manager 

Bniered  at  San  Praneitoo  Paatofllce  at  ffsoond-Oosi  Mattef> 

Greeting ! 

The  close  of  one  year  and  beginning  of  another  is  uni- 

versally a  time  for  casting  up  accounts.  The  merchant 

takes  stock,  balances  his  books,  and  decides  what  lines  to 

push  in  the  new  year.  In  solemn  family  council  lather 

and  mother  add  up  the  bills  and  debate  measures  necessary 

te  stretch  a  fixed  income  to  cover  an  expanding  style 

of  living.  Everywhere  people  are  sifting  and  sorting  to 

mine,  if  possible,  what  is.  ami  what  is  not,  worth 

while  I  ask  your  indulgence  for  a  few  minutes  that  we 

may  have  a  conference  of  the  Mining  and  Scientific  Press 

family,  including  the  publishers,  editors,  readers,  and  adver- 
tisers, to  consider  ways  and  means. 

Changes  come  even  in  the  most  united  of  families. 

Children  grow  up  and  move  away,  and  from  time  to  time 

new  laces  appear  at  the  fireside.  In  1911  pressure  of 

other  business  lias  prevented  a  number  of  our  friends 

from  keeping  up  the  relation  of  special  contributor,  and 

si  eral  have  accordingly  dropped  out,  though  we  hope 

not  for  always.  Their  writings  have  contributed  greatly 

to  the  interest  of  the  paper,  and  their  future  articles,  if 

unfortunately  less  frequent,  will  be  no  less  welcome.  When 

'business  lets  up',  or  any  of  them  reach  that  haven  to 

which  every  mining  engineer  looks  forward — when  he  shall 

live  on  a  ranch  and  bother  only  with  cattle  and  alfalfa — 

a  cordial  reception  awaits  his  reentry  into  our  circle  of 

those  who  by  frequent  note  and  advice  help  to  shape  the 

paper.  Other  old  friends  remain  in  the  list  and  to  them 

the  thanks  of  the  editor,  swelled,  I  am  sure,  by  those  ol 

the  readers,  go  today.  As  newcomers  we  have  welcomed 

Mr.   T.   Lane   Carter,   who   has  written    for   us   frequently 
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this  year  of  South  Africa,  Central  America,  and  other 

countries;  Mr.  Charles  Janin,  who  is  beeping  in  especially 

close  touch  with  the  development  of  gold-dredging;  and 

Mr.  A.  \V.  Allen,  whose  knowledge  of  South  America  and 

ty  other  countries  "ill  be  generously  placed  at  tin' 
disposal  of  our  readers.  Mr.  Courtenay  De  Knlb  has  found 

life  in  Mexico  too  exacting  for,  frequent  editorial  contribu- 

tions,   but    continues   as  a    special    contributor.      Mr.    T.    A. 

kard,  having  placed  The  mining  Magaeme  upon  a  satis- 

factory basis  as  to  clientele  and  business,  will  find  time 

this  year  to  devote  to  the   1  tific  Press.     With 

eye  to  rivaling  our  New  York  contemporary,  The  Out- 

look,  Mr.  Rickard  is  accordingly  listed  as  Editorial  Con- 

tributor, ami  our  readers  may  expect   in    1912  a   serii 
Cor  which  he  is   Ea 

In   the  year   that    lias  just    closed    the  advertisers   have 

given  generous  support  to  the  paper;  support  all  the  more 

liberal   in   that   business  has  undeniably  been  less  g   I   than 

in  1910,  and  only  the  far-seeing  business  men  recognize 

that   it   is  in  had  times  thai  -   prove  their  qualit} 

and   by  extra  efforts  lay   the   foundati      rapid  expan- 

in  'he  first  succeeding  period  of  prosperity.  The 
leaders  have  been  kind  and  discriminating.  Many  cheer- 
in-.'  words  have  come  from  them  to  the  editorial  office,  and 
if  there  have  al  plaints,  who  shall  say  that   they 
were  not.  iii   pari   at   least,  well   founded  1     (in  behalf  of 

|    we    have   ."/hen    the    best    we   had.       If 

yon  have  missed  an  ex|  ected  news  item,  if  you  have  tailed 

to  find  a  bit  of  technical  information  for  which  you  were 
searching,  I  can  only  say  that  we  selected  Erom  the  store 

available,  to  the  best  of  our  judgment,  what  would  surest 
e  your  needs.  If  something  has  been  crowded  out.  I 

would  remind  you  thai  the  field  i-  wide  ami  printing  forms 
arc  not  elastic.    The  Business  Manager  remarks,  too. 

Ins    seat    in    the    far     uer  of    the    room,    that    paper   and 

printing  bills  have  -tea. lily  climbed  while  subscription  and 

advertising  rates  have  remained  fixed.     Extra   pages  cost 

extra   money,   and.   pleasant    as  it    is   to   publish   -the   largest 

paper.'   there  are  limits  that    must    be    I    -   I.      We   have 
done  what  we  could  in  1 01 1  and  we  shall  bope  to  do  better 

in  1912.  The  practical  problem  is.  how.'  And  the  only 
niablc  answer  is.  through  the  belli  of  our  friends. 

Not  that  our  friends  have  not  already  proved  more  than 
kind.  In  the  course  of  the  past  year  members  of  the 

editorial  staff  have  visited  many  States  of  the  Union  and 

a  number  of  foreign  countries,  and  have  everywhere  been 

•  he    i  of   much   appreciated   courtesies.     Whether 

b    fellow   members   of   the   Institution    of   Mining  and 

Metallurgy   in    London    "lasses  clinked  over  the  'rare    r 

beef  of  old  England';  or  at  Colorado  Springs,  for  one  brief 
space  of  time  among  the  millionaires,  as  coffee  and  cigars 
went  round,  the  story  of  Cripple  Creek  was  retold:  or  with 
fellow  travelers  at  Chitina  we  ate  ham  and  eggs  for  break- 

he  fare  by  taking  eggs  and  ham  at  luncheon, 

and  ham  for  dinner;  or  with  new-found  friends  at  the 

Maple  Club  in  Toky  1  "Tilled  tat  and 

sate,    everywhere    it    has    been    the    same    story    of    cordial 

of    quick    sympathy,    and    of    ready    helpfulness. 

The   year,    for   myself   and    associates,    is    stored    full    with 
ies.      Hay  after  day.  too,   in   San  Francisco, 

where  a  new  chair  in  a  new  oft  i        elcomes  old  friends  I" 
the  sanctum,  there  has  been  a  stream  of  royal  g   1  fellows 
from  all  over  the  world  giving  of  the  fullness  of  their 

experience  and  knowledge  thiouf  .,,  their  fel- 
lows in   the  profession. 

■arily  the  ke;  technical  journal. 
If  it  does  not  e  Well.  it  withers  and  dies. 
And    service    depends    upon    b  knowledge 
upon    willing   friend-  jghip 
and  your  knowledge,  that   we  may   "ive   to  others.      Did   it  I 

ever  occur  to  you.  Mr.  Mine  Owner,  that  there  would  he 

substantial  advantage  in  allowing  us  to  publish  the  real 

figures  at  which  you  bought  that  last  property?  The  pro- 

moter, of  course,  hies  himself  joyously  to  the  local  print- 

shop,  gathering  in  a  few  ciphers  on  the  way.  and  the  local 

editor,  with  the  laudible  ambition  to  'boost'  his  own  com- 
munity in  announcing  the  sale,  perhaps  plants  a  few  more 

where  they  will  do  the  most  good.    The  next  time  you  try 

li  buy  a  property  you  find,  as  a  result,  that  prices  have 

'unaccountably'  risen.  We  have  known  many  a  good  trade 
to   fall  through  because  of  honest   but   none  the  less  absurd 

ons  of  the   present    vain      a    property  acquired  by 

claim-owners  through  this  sort  of  education.  Mr.  Sidney 

Jennings  is  quoted  as  saying  that  for  his  company  he 
ed  into  604  properties  and  was  aide  to  buy  only  two; 

vet  the  Inited  States  Smelting,  Refining  &  Mining  Company 

has  an  enviable  reputation  for  fairness  in  examining  and 

buying  properties.  A  Dutch  mining  engineer  of  knowledge 

and  personal  wealth  spent  some  months  in  the  United  States 
and  Canada  in  1010  and  1911,  with  a  view  to  acquiring 

:.  property  or  properties.  lie  was  prepared  to  pay  a 

fair  price,  and  be  was  careful  and  thorough,  but  he  went 

back  to  Holland  without  buying,  and  has  turned  his  alien 

lion  to  the  Far  East.  There  are  whole  districts  in  Cali- 
fornia ami  other  States  where  no  new  capital  is  going  into 

mining,  and  the  residents  wonder  why.  In  part,  the  reason 
lies  in  the  crudities  of  our  mining  laws,  whereby  every 

I  nrrhasc  or  find  of  a  good  orebody  involves  a  lawsuit,  but 

ii.  pari  this  stagnation  is  due  to  the  exaggerated  notions 
of  claim-owners  as  to  the  value  of  their  properties.  This 

is  not  true  in  the  States  alone,  for  quartz-mining  in  the 

Philippines  is  making  but  slow  progress,  and  the  most 

important  single  reason  is.  that  men  with  money  can  not 

buy  claims  at  fair  prices.  A  million  dollars  in  the  ground 
i-  not  worth  a  check  for  a  million  in  the  bank,  and  better 

education    in    present   values  is   needed. 

Ami  you.  Mr.  Engineer — do  you  remember  the  time 

when,  isolated  ami  lonely,  far  from  professional  associates 

and  engineering  libraries,  you  awaited  the  coming  of  each 
number   of   your    favorite    technical    journal,   knowing   that 

it    alone    si   1    between    yon    and    the    rustiness    that    leads 

failure?  Have  you  ever,  in  making  estimates,  wished 

you  knew  exactly  what  a  certain  other  plant  had  cost 

Have  you  ever,  in  puzzling  over  a  process,  wished  yon 

knew  exactly  how  the  other  fellow  did  it.'  Do  you  realize 
that  such  information  can  only  be  obtained  by  free  inter- 

change—that you  can  not  expect  to  receive  unless  you  also 

Ltive.'  Docs  not  such  generous  publication  of  detail  as 
in  the  series  of  articles  on  the  (ioldlield  Consolidated  mill 

by  Mr.  J.  W.  Hutchinson,  published  in  this  journal  last 

year,  or  the  painstaking  and  exact  tables  of  cost  presented 

in  this  issue  through  the  courtesy  of  Mr.  O.  M.  Taylor. 

call  for  some  return  on  your  pari  .'  Such  articles  require 
more  of  labor  and  effort  than  any  publisher  can  pay  for 

in  money,  and  the  only  fitting  reward  is  like  generous  pub- 
lication by  those  who  reap  the  benefit.  Engineers  must 

help  each  other,  and  it  is  one  of  the  pleasures  of  belonging 

to  the  profession  that  the  obligation  is  so  widely  recog- 
nized. It  is  true,  undoubtedly,  that  there  are  times  and 

circumstances  under  which  metallurgical  secrets  must  be 

kept.  The  experience  of  Mr.  Richard  S.  Pearce  at  Argo 

with  the  Pearce  process,  ami  thai  of  Mr.  Willard  S.  Mors 

it  converting  copper  matte  at  Agnascalientes,  may  be  cited 
as  cases  in  point,  to  mention  only  snch  as  have  passed 

into  history.  Too  often,  however,  the  manager  who  guards 

jealously  'a  method  all  his  own',  has  merely  failed  to  meas- 
ure the  depth  of  his  own  ignorance.  So  surely  does  this 

policy  of  secrecy  defeat  its  own  ends,  that  many  instance- 
might  be  cited.  One  in  the  experience  of  one  of  the 

larger   metallurgical    companies   will    do.      Ti  r   al 
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Thea  in  all  things,  but   it  1-  bard  to  !»•  patient 
the  absurd  lengths  i..  which  tha  policj  leads 
•ww  ■  .Hi    bureau*,  en 

rhnical  publications,  nil  (be  recognised 

i  leans  of  building  up  your  profession  and  business,  pen 
■  n.  depend  on  you.     Tbey  are  what  you  make  them. 

No  editor  sen  give  out  what   is      given  to  biu   I  it' 
you  would  have  better  papers,  give  them  better  ami 
complete  data.     For  the  generous  support   thai  you,  both 
readers  and  advertisers,  bave  given  the  Mining  and   • 

n   1911,  I  thank  you  for  myself  and  on  behalf 

"'"  '  -.  ami  for  1912  I  bespeak  your    tinned sympathy  and  support,  at  the  same  time  that  I  wish  for 
you  all.  tl».  fullest  measure  of  prosperity.  Front  the 
Vi/.ina  to  Rancagua,  from  Moji  to  the  Am-.. lira,  from  San 
Francisco  to  Kolgoorlie,  on  to  London  and  back  again  to 
the  "Golden  City  in  the  Golden  Stan,  by  the  Golden  G 
I  aand  the  ;."»iil  wishes  nt  myself  and  associates  to  the 
many  mining  engineers  we  bave  come  to  look  on  as  per sonal  friends. 

II.  Foster  Bain. 
January   1.   1912. 
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/CONTROVERSY   ;  mm  producers  and  A 
^  ran  ■   miners  ..I   pots  n  final!)   nettled, 
ami  an  agreement  reached  which,  though  cauaini 
the  American  interests,  is  apparently  satisfactory.    One  un 
dubitably   g   I    result    of   the  disagreement    has   been   the 

lati   I  search 

ci   tinent,  though  so  far  little  definite  result  has  eventu 

ated. 

nEGULAB  departments  have  been  ruthlessly  crowded 
■*■*•  aside  t.i  make  room  this  week  tor  review  articles,  and 
even  much  mntt.-r  pertaining  to  a  first  of  the  year  issue  has 
ln-eii  regretfully  held  i 

■JlTI'.TAI.I.IK'iiK'AI,  developmenl  at  Cripple  Creek  is  so -"A  associated  with  the  nan:,-  of  Argall,  that  it  is  pleasant 
to  be  able  to  present  a  summary  of  progress  for  the  year 
prepared  by  Mr.  I'.  II.  Argall,  who  is  now  carrying  on  work initiated  by  bis  father,  Mr.  Philip  Argall,  so  well  known  to our  readers. 

T*\ENVEH  is  fortunate  in  containing  within  its  purlieus 
•1— '  the  Colorado  Scientific  Society,  whose  meetings  bave 
been  notabli  i  \  were  the  gathering  place  of  notable 

The  Society    itinues  with  unabated  \ iv.--.i-  and  we 

null,  that  Mr.  <i.  I-'..  Collins  will  be  president  for  the  con 
year,  with  Messrs.  E.  N.  Hawkins  and  \Y.  P.  .1.  Dinsmore 

at  vjee  presidents,  J.  \V.  Richards  as  treasurer,  and   II.  »'. 
Par   lee  as  secretary.     V7e  wish  the  Society   long  life  and 
continued  success. 

Tu  CYANIDE  operators,  one  of  the  events  to  be  looked 
■*■     forward  to  at  the  beginning  of  each  year  is  the  apt  ear- 
ance  of  the  annual   review   of  progress   in  eyanidation   by 
Mr.    Alfred    James.      •(;   I    wine    needs   no    hush.'    and    we 
need   only   mention,   therefore,   that    Mr.   James'  summary 
appears  on  another  page  of  this  issue. 

JAPAN  and  the  Japanese  have  won  many  friends  among 
**  American  engineers  in  the  past  year,  and,  since  the 
New  Year  is  a  period  of  which  much  is  made  in  the  Land 
of  the  Rising  Sun — not  one  but  three  celebrations  being 
held  there — we  are  glad  to  send  to  our  neighbors  across 
Ihe  Pacific  our  especially  good  wishes  at   this  time. 

STATISTICS  of  production  in  1011  are  given  this  week 

*s->  as  far  as  they  are  available.  The  excellent  preliminary 
estimates  furnished  annually  by  the  Director  of  the  Mint, 
the  Director  of  the  United  Slates  Geological  Survey,  and 
Ihe  monthly  figures  of  the  Copper  Producers'  Association 
and  similar  organizations,  permit  a  comprehensive  sum- 

mary of  business  at  the  close  of  the  year  that  is  extremely 
helpful.  Estimates  are  not  expected  to  be  exact,  though 
those  mentioned  have  enviable  reputations  in  that  particu- 

lar. Renders  will  notice  a  few  discrepancies.  For  this  rea- 
son the  source  of  the  figures  has  been  given  in  each  case.  In 

addition,  we  gratefully  acknowledge  the  assistance  of  the 
many  friends  whose  cooperation  lias  made  possible  Ihe 
preparation  of  this  review  number. 

MINING   LAW   revision   has  attracted      ih   attenl   
recently,   both    in    the    United    States   and   Canada.      Il 

seems  likely  thai    in   \\>\'J  active  steps  will   be  taken  toward 
b  r   prehensive  rewriting  oi  the  statutes  relating  to  mines. 
We    plan    to    Ural    the    matter   in    some   detail    in    an    early 
ssue,  and  are  glad  to  present  uow  the  discussion  by  Mr.  F. 
I.ynwood  Garrison  of  the  problems  in  Alaska  and  of  Dr. 

James  Douglas  of  the  cost  of  developing  coal  mi  public 
lands.  Such  articles  strike  bottom  and  such  information 

is  a   prerequisite  to  any  informed  discussion. 

WHEREVER   mining  men  go,  to  the  uttermost  end  of 
the    earth,    the    name    of    Collins    is    known    and    re- 

s|  ected,    worthy    sons    having    upheld    the    traditions   of   an 
h   able  sire.     Mr.   H.  F.   Collins   has    prepared    for  ns  a 
valuable  discussion  of  the  conditions  under  which  mining 
is  carried  on  in  Spain,  which  will  be  of  interest  as  well  as 
service  to  our  readers.  Americans  are  becoming  a  cosmo 

politan  people,  and  this  is  especially  true  of  mining  engi- 
neers, so  thai  reviews  of  mining  ill  Turkey,  Japan,  and 

other  countries  which  also  appear  in  this  issue,  will  be  of 
value. 

COPPER  smelting  is  likely  to  remain  an  important  lac- 
tor  in  the  production  of  the  metal,  since  it  is  the 

iii.isi  expensive  one  and  shares  with  ore  dressing  the  honor 

nf  having  made  notable  advances  in  recent  years.  In  con- 
nection with  the  review  of  progress  for  the  year,  by  one 

of  the  editors,  it  is  interesting  to  note  that  the  oil-fired  re- 
verberatory  furnaces  constructed  at  El  Paso,  Texas,  under 
the  direction  of  Mr.  Willard  S.  Morse,  were  built  with  100- 
foot  hearths,  but  provision  was  made  for  the  addition  of 
30  feet  more,  which,  in  the  light  of  experience  at  that  and 
other  plants,  is  likely  to  be  added. 

DREDGING  has  beeome  a  most  important  means  of  gold 
production,  and  the  method  is  being  applied  to  tin  in 

an  increasing  number  of  places.  In  1010  dredging  opera- 
tions supplied  $9,293,100  of  the  $96,269,100  of  gold  won  in 

the  United  States,  and  Ihe  proportion  is  steadily  increasing. 

We  print  ibis  week  especially  interesting  articles  descrip- 
tive of  dredging  operations,  written  by  Mr.  T.  M.  Gibson, 

Mr.  Hennen  Jennings,  and  Mr.  Charles  Janin.  A  continua- 

tion of  Mr.  Janin's  review  of  dredging  operations  through- 
out the  world  will  be  printed  next  week.  Mr.  Jennings' 

brief  description  of  winter  work  in  Montana  will,  we  are 
sure,  be  read  with  especial  interest. 



MINING  AND  SCIENTIFIC  PRESS January  6,   1912 

PETR0LE1  lers  found  1911   an   anxious  year, 

but  one  of  substantial  progress.  The  California  fields 

are  discussed  in  detail  by  Mr.  J.  II.  Q.  Wolf  in  this  issue, 
and  i  Pacific  Coast  was  outlined 

in  an  earlier  issue  by  Mr.  M.  L.  Requa.  Evidently  an 

adequate  supply  of  fuel  oil  lias  been  developed  to  warrant 

steam  users  changing  from  coal  to  "il  throughout  a  wide 
Held.     Producer!  ik  consolation  for  low  prices  in 

this  broad  market,  but  one  wonders  what  would  happen 

it   thi  Government  should  insist   upon  cap- 

ping wells   upon   disp  nd  until  controversies  as  to 

title  were  settled.  Evidently  the  present  low  prices  are  by- 
no  means  certain  to  prevail,  and  probably  producers  may 

expect  better  returns  in  the  future.  A  slight  increase  in 

price  at  the  well  would  benefit  them  without  seriously  handi- 

capping consumers,  and  in  view  of  the  risks  and  capital 

involved,  such  an  increase  is  warranted.  In  the  Ap- 
palachian fields  the  price  of  crude  oil  was  raised  late  in 

December,  but  il  is  more  and  more  evident  that  better 

lo  hut  little  to  increase  output  east  of  the  Mis- 

sissippi. According  to  the  oil  City  Derrick,  the  new  pro- 
duction of  the  Appalachian  fields  for  the  first  eleven  months 

of  191]  was  23.04(1  bbl..  as  against  49,208  in  1910.  The 

Lama  field  has  practically  been  abandoned,  new  produc- 

tion being  but  5(iS0  bbl.  In  Illinois,  according  to  figures 

compiled  by  Mr.  R.  S.  Blatchley,  of  the  State  Geological 

Survey,  the  1911  output  was  31.111)11.000  bbl.;  a  marked  de- 

cline, due  to  exhaustion  of  early  found  pools  and  lack  of 

development.  Prices  were  raised  at  intervals  through  the 

year  and  some  of  the  newer  fields  offer  distinct  promise, 

though  there  is  no  immediate  hope  of  discoveries  rivaling 
those  of  1005  and  1900  in  Eastern  Illinois.  In  Oklahoma. 

Texas,  Louisiana,  and  other  Western  States,  aside  from 
California,  the  year  passed  without  marked  incident.  In 

Mexico  production  is  now  estimated  at  200,000  bbl.  per  day. 

GENEROSITY  has  always  characterized  the  miner,  but 

at  the  end  of  the  year  a  new  and  striking  instance  of 

this  trait  was  exhibited  in  the  announcement  that  Mr.  F.  G. 

Cottrell  and  his  associates  had  presented  to  the  Smith- 

sonian Institution  the  patents  covering  electrical  precipi- 

tation of  suspended  matter.  The  Cottrell  process  lias  al- 

ready been  described  in  this  paper.  It  is  in  successful 
operation  in  California  in  acid  works,  cement  manufac- 

turies.  ami  for  clearing  crude  oil  of  water.  Extensive  ex- 

periments in  treatment  of  smelter  fume  indicate  that  it  has 

hen-  a  wide  field,  and  ork  is  now  being  conducted 
in  Utah.     Royalties  have,   we  are  glad  to  say.  reimbursed 

Mr.  Cottrell  and  his  friends  for  the  large  sum  of  money 

rj;   the    process.      Iii    the  ordinary    course 

of  events  they  might  have  been  expected  to  result  in  a  con- 

siderable fortune.     Mr.  Cottrell,  however,  does  not  care  for 

•ring  to  devote  his  time  to  further 

mental    work    under    the    service    of    the    Bureau    of 

Mines,  "  is   I     i  „,v  private  interest 
in  the  results  of  his  public  work.  His  associates  in  San 

Francisco,   with   a   broad  -    that    is  as    pleasant    as 
it  is  unusual,  consented  to  join  him  in 

only    the    already  ,,niia    field.      We    under- 

stand that  Mr.  Cornell's  exam£e  has  already  been  taken 
to  heart  by  other  inventors,  so  that  it  is  not  unlikely  that 
in  time  the  Institution  that  has  done  so  much  for  the 

advancement    of  scientific   research    in    thi    world   may   be 
fullj    The  i      iiee  of  a 

depository    lor   the   patents    is   a    WIS  .     Smith- 
sonian,   while    under   the 

legally  a  private  corporation  and  can  handle  such  matters 
in  the  same  business-like  way  as  could  e  .     It  is 
thus  assured  that  the  patents  will  neither  be  buried  nor 

pirated,  and  much   good   is  certain   to  result    from  the  gift. 

The  Year  Among  the  Gold  Mines 

convenient  opportunity  for 

comparisons  between  the  estimated  production  for  the  year 
d  and  (lie  official  figures  for  the  preceding 

year,  since  both  become  available  at  about  the  same  time. 

In  the  case  of*gold  il  is  useful  to  compare  these  with  the 

production  of  live  years  earlier,  in  order  that  we  may 

obtain  a  series  of  'cross-sections'  of  the  industry  which 
may  prove  of  service  in  its  study.  The  table  below  gives 

the  official  figures  of  gold  production  for  the  principal 

gold-producing  areas  of  the  world  for  1905  and  1910,  to 

which  is  appended  an  approximate  estimate  of  the  yield 
during  1911.  If  should  be  noted  that  the  data  for  1911 

for  the  United  States,  and  the  world's  production  for  1905, 
lulu,  and  1911  are  the  figures  of  the  Director  of  the  United 
States  Mint,  since  considerable  differences  exist  be 

Statistics  prepared  by  different  authorities.  Nevertheless 
useful  conclusions  can  he  deduced.  It  would  appear  that 

fbe  output  of  gold  is  no  longer  increasing  at  so  rapid  a 

rate  as  formerly,  since  the  increase  1905-1910  was  approxi- 
mately 20  per  cent,  while  the  increase  in  1911  oxer  1910 

was  only  2-->  per  cent.  It  is  also  obvious  that  practically 

all  the  increase  is  due  to  African  production,  since  the  out- 

Gold  Production  of  the  World 

Africa,   Transvaal.... 
Rhodesia    . . . 

West   Coast. . 
Madagascar  . 

United   States   (total) 
Alaska      

Australasia  (total).. 

Western  Australia... 

World's    production... 

1905. 

.$101,225,558 

7,203,805 

3,427.995 

1,369,553 
88,180,700 
14,925,600 
85.970,779 

40,490,000 
377,647.700 

1910. 

$155,730,260 
12,607,791 

3,674,087 
2,149,721 

96,055,200 
16,987,990 
65,329,705 

30,393,000 
454,000,000 

1911. 

$170,000,000 
12,000,000 
5,500,000 

96,233,528 10,002,976 

59,000,000 
29.800,000 

400.000,000 

put  of  the  United  States,  which  increased  slightly  during 

the  five-year  period,  is  now  almost  stationary,  while  Aus- 
tralasia has  been  declining  slowly  but  regularly,  the  decline 

being  general,  though  it  will  be  noted  that  during  the  past 

year  Western  Australia  has  exhibited  a  tendency  to  hold 

its  own.  Africa,  on  the  other  hand,  shows  a  general  ad- 

vance, with  the  exception  of  Rhodesia.  But  even  in  the 
case  of  the  Transvaal  the  rate  of  increase  appears  to  be 

slackening,  for  it  will  be  noted  that  the  increase  for  1905- 

1910  was  nearly  .53.5  per  cent,  while  the  increase  during 

lull  was  9.6  per  cent.  It  would  'seem,  therefore,  in  the 
absence  of  unexpected  changes  in  the  status  of  the  industry, 

that  a  |  i  riod  of  declining  world's  output  lies  in  the  not 
ite  future.  It  is  unnecessary  to  attempt  at  this  time 

to  further  analyze  the  gold  production  of  the  world,  since 

we  hope,  early  in  the  year,  when  fuller  statistics  are  avail- 
able, to  be  able  to  present  a  more  complete  discussion  of 

the  topic  by  Mr.  T.  A.  Rickard. 

Turning  to  the  United  Stales  production,  of  which  a 

fuller  analysis  appears  upon  another  page,  we  find  that 

California  has,  during  the  year  just  past,  taken  first  place. 

-o  long  held  bj  Colorado.  Nevada  remains  in  the  third 

I  lace,  pressing  Colorado  closely,  and  Alaska  has  fourth 
place,  which  if  assumed  in  1910,  dropping  from  second  in 
1909.  Il  is  a  curious  fact  that  the  four  leading  producers 

range  from  twenty  to  sixteen  millions  of  dollars  each,  while 
the  i  nearest  State,  South  Dakota,  produced  only  about 

and  a   half   millions.     Utah,   Montana.   Arizona,  and 

blah   implete  the  list  of  the  Stales  which   produced  over 
lion  dollars  each. 

Comparisons  are  always  of  interest,  and  it  may  be  worth 
while,  therefore,  to  add  that  the  greatest  gold  mine  in  the 

world,  from  the  standpoint  of  tonnage,  is  the  Randfontein 
Central,  which  hoisted  217,984  Ions  and  milled  212,510  tons 
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lividend   payer   of   Ibe 

-  the  Crowu  Mines,  which  bad  declared 

divid  the  teu  months  ■ 

in  October.     The  buccal  mini'  in  A   rica  bom  the  too 

standpoint    i-    the    Uomeelake,    which    milled    over 

  a  hi  1911,  though  this  is  almoel  equaled  by  ilu- 

.1  Treadwell  i   -.  which  niilli'.l  l  ..'>< x i.ohi i  u>na.    The 
etition  between  tbeae  two  companiea  i-  wry  close,  and 
not  unlikely  that  their  relative  positions  may  alter  at 

■nj  lime.  The  Treadwell  mines  have  900  stamps  at  work, 

with  a  stamp  duty  ol  overG  tons  per  day,  and  at  the  Some- 

stake  the  1000  stamps  have  a  duty  of  a  little  over  1.2  tons 

per  day.  The  daily  output  of  the  Treadwell  mines  is  there 

slightly   greater,   hut    working  conditions   permit   the 

Bomestake  to  operate  more  continuously,  thus  overc   big 

the  handicap.  The  deepest  ■-'•'1.1  mine  of  the  world  is  the 

Monro  \'«lli...  in  Brazil,  owned  by  the  St.  .l..lm  del  Rey 
Mining'  Company,  though  the  deeper  mines  along  the 
Mother  Lode  in  California  are  worthy  companions,  the 

Kennedy,  which  is  the  deepest  gold  mine  in  America,  having 

attained  a  depth  oi  3550  feet.    Tin.  1'nited  States  takes, 
therefore,  no  mean  place  in  the  gold  industry,  being  m   id 

in  total  production,  having  the  largest  dividend  payer,  and 
having  more  dredges  at  work  than  nil  the  rest  of  the  world 
combined. 

Mexico  Regains  Stability 

The  year  1911  has  been  one  of  disturbed  conditions  in 

Mexico,  and  the  mining  industry  has  suffered  as  a  result. 

The  Madero  revolution,  just  gathering  force  a  year  ago, 
triumphed  within  a  period  of  six  months,  overthrowing  a 

irnment  thai  had  proved  strong  for  more  than  a  quarter 

of  n  century.  Labor  troubles  and  brigandage  have  fol 

lowed  in  the  wake  of  the  political  upheaval,  and  attempts 
i.    overthrow   the   Madero   government    were   for  a    time 
feared.  Failure  late  in  the  year  of  the  counter-revolution 

attempted  by  Gen.  Bernardo  Reyes  has  set  these  fears 

at  rest.  Francisco  I.  Madero  was  legally  elected  president 

in  October,  taking  charge  of  Mexico's  affairs  on  Novem- 

ber (i.  ending  a  provisional  government  of  live  months' 
duration.  At  present  the  prospects  for  a  peaceful  admin- 

istration are  better  than  at  any  time  in  the  year.  When 

consideration  is  given  the  great  political  changes  wrought 
by  the  Madero  revolution,  it  becomes  a  matter  of  wonder 

that  the  mining  industry  of  the  country  has  not  suffered 

to  a  much  greater  extent  than  it  has.  In  many  ..1  the 

important  mining  districts  of  Mexico  (he  political  up- 

heaval had  practically  no  effect  on  operations,  and  pro 

duction  has  been  well  maintained  throughout  the  year. 

Naturally,  little  foreign  capital  has  entered  the  country 

during  the  year,  and  few  important  transactions  have  been 

recorded;  money  for  projected  extensions  and  betterments 

has  been  lacking,  and  few  new  enterprises  have  been 

launched.  An  exception,  and  one  that  illustrates  Ihe  faith 

in  the  future  of  the  country  held  by  those  who  know  it 

best,  was  the  continued  investment  of  money  throughout 

the  period  of  disturbance  by  the  men  associated  with  the 

American   Smelting  &   Refining   Company. 

The  hostilities  of  the  revolution  were  principally  con- 

fined to  the  States  of  Chihuahua.  Sonora,  DurangO,  and 

Coahuila,  and  in  these  mining,  milling,  and  smelling  suf- 

fered serious  interruptions.  In  northern  Mexico  railroad 

lines  were  cut  early  in  the  year,  and  some  of  them  re- 
mained out  of  commission  until  after  peace  was  declared. 

Toward    the   end    of    the    revolution    the    affected    railroad 

lion    die    D 

union  of  dynamite  with  tl  M.|,, 
■HI    ol    the    luin. I  |    ,|„. 

alining  <■   panio  that   were  no)   well  stocked  wilb  d 

mite  wen-  eventual!}    forced  to  curtail  or  impend  opi 
nous.    For  si   time  the  Mexican  Exj 

nting  on   the    National    Railways  ...i    Mexico,    . 

assume  any  responsibility  for  the  handling  ol  bullion  ami 

The    lal   roubles    thai    followed    the    political    upheaval 
in  Mexico  Heie  mostly  of  short  duration.  Strikes  have 

  lined  at    the  Torrcon.    Mapimi.  Chihuahua,   Asai...,   San 

I. in-  I'oto ■  i.  ami  Matehuala  smelters,  ami  in  i   mber  ..t 
mining  districts,  including  Velardefia,  El  Oro,  Santa  Eula 

Ha,  Cananea,  and  rTacozari.    In  Chihuahua,  when  the  mud 

ter    workmen    were    ready    to    return    to    work    they    found 

that  the  management  bad  no  intentii   t   immediately  re 

opening  the  smelter,  and  the   plant    remained  closed   for 

several      nths.      During   the    revolution    Mexican    workmen 

generally  gained  the  impression  thai  the  triumph  of  Madero 

would  mean  shorter  hours  and  higher  pay.  Some  are  now 

coning  a  demand  that  Madero  take  steps  to  bring  thm 
about, 

Railroad  construction  in  Mexico  during  1911  has  been 
limited.  The  Pearson  extension  of  Ihe  Mexico  North- 

western  railway  in  Chihuahua  was  delayed  by  the  revolu- 

tion and  will  be  completed  late  Ibis  year.  Since  the 

close  of  the  revolution  the  company  has  built  a  '22-kilo- 
rielrc  branch   into  the   Cusihuiriachic  silver-mining  district. 

The  revolution  also  delayed  construction  of  the  Durango 

Canitas  line  of  the  National  Railways,  which  will  provide 

transportation  facilities  for  the  Sombrerete,  Nieves,  Chal- 

chihnites,  Nombre  de  Dios,  and  other  mining  districts.    The 

work  out  of  Canitas  was  suspended,  and  is  only  now  being 

resumed.  The  Southern  Pacific  has  just  completed  its 

West  Coast  extension  to  the  Tepic  capital,  and  late  in  the 

year  engineers  of  the  same  company  were  sent  into  the 

held  to  make  surveys  for  a  projected  line  from  Quadala 

jara  to  Mexico  City.  There  has  been  no  interruption  of 

work  on  the  Penjamo-Ajuno  line  of  the  National  Rail- 

ways, building  through  the  State  of  Micboaean,  ami  good 

progress  has  been  made  in  the  building  of  the  Pachuca- 

Zimapan  line,  in  the  State  of  Hidalgo.  An  electric  line 

has  been  built  to  connect  the  big  Pachuca  and  Real  del 

Monte  districts  in  Hidalgo.  The  Mexican  Union  Company, 

owning  the  Torres  and  Prietas  line  in  Sonora.  has  hceu 

building  an   extension   to   TJres. 

These  advances  in  railway  construction  and  development 

are  especially  worth  emphasizing,  in  that  they  indicate 

a  substantial  recovery  from  the  disturbed  conditions  nal 

urally  incident  to  a  period  of  revolution.  In  another  col 

umn  our  Mexican  correspondent  reviews  at  length  the 

mining  situation  at  the  close  of  the  year.  The  picture  he 

pri -cuts  is  no  less  cheerful,  and  it  is  accurate.  The  ways 

of  our  southern  neighbors  arc  not  our  ways,  and  a  presi- 

dential change  there  is  accomplished  through  methods  that 

differ  from  our  own.  It  is  a  debatable  question  whether 
their  methods  result  in  more  real  loss  to  business  thai 

follows  our  own  prolonged  agitation  for  a  new  president 
and  a  revised  tariff.  There  are  limes  when  the  direct 

methods  of  the  revolutionist  at  least  appeal  to  one.  Mex- 

ico has  bad  a  troublous  year,  bul  has  come  through  il 

without  much  damage  and  with  a  basis  for  much  perma 

nenl  sain.  It  is  too  much  to  expect  that  all  troubles 

are  over,  but  we  are  not  among  those  who  see  only  clouds 

in  the  future,  and  we  are  glad  to  congratulate  Mexico  and 

Ihe  Mexicans  upon  the  excellent  prospects  with  which  they 
enter  1012. 
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Review  of  Metal  Production  in  the  United  States  in  1911 

Gold  and  Silver 

Tin-    deposits   '>t    gold    bullion    at    the    mints    and 
of   the   Onited   States   by   domestic   producers  and 

-  during  the  calendar  year  1911   amount 

match    to  fine   ounces,   of   the   value  of 

$120,082,315.     Tins  compares   with   5,826,104   fine  ounces, 

01   the   value  of   $120,436,258    fr     the   same   sources   in 

1910.    These  Bgun  bullion  extracted  or  refined  in 

this  country  from  imported  ores,  bul  indicate  that 

when  it  rose  rapidly  to  the  high  point  of  November  21. 

At    the   close   of   the   year   the   price   was   practically   the 

same  as  a  year  ago.  The  price  of  silver  is  intimately  re- 

lated tip  crop  aajd  political  conditions  in  the  Far  East, 

modified  by  the  manipulations  of  a  keen  lot  of  specula- 

tin's  at  Bombay.  Higher  prices  late  in  the  year  seem 
to  have  been  due  to  the  trouble  in  China,  but  more  silver 

is  now  being  shipped  from  London  than  a  year  ago,  and 

with  good  crop  conditions  in  India  higher  prices  may  be 
led. 

Ooui  and  Silver  Production  in  the  United  States. 

-Gold- 

1910. urn. 

'Alabama      
A  laska     

Arizona     

California    

<  'olorado     

Georgia    
Idaho    

Illinois   

Kentucky      

Michigan    
Missouri   

Maryland      
Montana     

Nevada      

New  Hampshire  ami 

Pennsylvania   . . . 
New  Mexico   

North  Carolina   .  .  . 

Oklahoma      

Oregon    

Pennsylvania     

Philippines   
Porto  Rico    

South    Carolina    .  .  . 

South  Dakota     

Tennessee     

Texas     

Virginia      

Washington      

Wyoming     
Miscellaneous   

Fine  Oz. 

1,592 
7S7.14S 

165414 

988,853 

992,969 

1.1 01 

50412 

179,975 

913.015 

285 

23,085 

3,120 

7.4(i>> 

-^ 

1,829 260,267 

1:1.') 
l!l 

208,627 
44 

198 

Value. 

lb. --'71  .son 

3,413,200 
20.441.400 

26,9  II I 
24.000 

1,035,900 

:;. 7'2o.-nio 
ls.sr:i.7oo 

5,900 477.200 

64,500 

681,400 

154,400 

1.1   :;7.sno 
-  1.21m 

2,800 

400 4.312.700 

806,000 

4.100 

Fine  Oz. 

774,144 

142,938 

9262568 

1.477 
56/363 

280 

1 

Value. 

16,002,976 

54,790 
202310,987 

194532360 302332 

1.109.201 

5,788 

1 

1532341 

917.007. 

30,955 

.'{.710 

1.4-.-, 

28,988 

:;7s 
0.313 

100 
07,0 0s4 
7)7 

2272334 ■JOS 

24.407 
909 

122320 

20 

20 
3.109.S40 

18,9682378 

6392397 

76,693 

30,698 

7.S14 

130.501 

2.191 
13.437 

7.43u.;:o7 
14.140 

1,178 
1,709,747 

4,300 7,04.7,37 

ls.791 

265,013 

-Silvet- 

Oz. 300 

2. i,:,:,. 700 

1,791,600 82323,000 

3(10 
7.027.   

2.   
100 

202.200 

32.200 

1910. 

Com'!  Value.* 

$  20H 
1.434.100 

-.3110 

4.002.400 

200 
3,794.000 

1.100 

Kill 

141.000 

17.400 
122282,900 

12.30' 

700 

779,000 s.300 

43.S0II 12300 

120.1   
69,800 

364,400 
10445,900 

204.900 

I.300 

6,632,700 

6,677,600 

400 
420.000 

4.300 
23,600 

1,000 

65,100 
37.700 

1962300 

5,6402300 

Kill 

110,600 

700 

Oz. 

174 
275.091 

1.594.42S 

2.727.330 

225 

72507,802 

4.04S 

1911. 

Com'l  Value. 

no 

17,1.030 876,935 

1. 7,oo.o;;-, 

4.142.017 
124 

4.129.291 

2.7,7,0 

7,07.234 

56,228 

s7 

11. 11 0.77S 10.051.571 

1.142,335 

2,227 
168,245 

69,116 

13.202 

3.3S3 

7,1 

14 

206, 

126.683 

442.4S6 

12.079.033 
45 

142.196 

1.009 

826,102 

27S.II79 

30,925 

4S 

6,114,228 
3.s3s.:;i;4 

62S,284 

1,225 

92,535 

38,014 

7.294 
12861 

2- 

S 

113.403 

09.07i; 
243.307 

6,973,798 

25 

78,209 555 

434.330 

Total      4.057.01s     $96,269,100 4,655,297     $9622332528     57.137,900 

'Value  54c.  per  ounce. 

s3ii.s34.500     57.796,117     $31,787,866 

production  of  North  America  was  practically  the  same  in 

1911  as  in  1910.  In  the  table  above  are  given  the  gold 
and  silver  production  of  the  United  Stat,-  in  1910.  revised 

furnished  by  the  V.  s.  Geological  Survey  being 

used,   and    prelii  inarj  1911,   published   by 
tb   urtesy  of  George  E.  Roberts,  Director  of  the  Mint. 

The  1911  figures  do  not  show  c   plete  distribution. 

Il  will  be  noted  that  silver  production  in  1911  is  esti- 
mated at  7,,.,  110.117  oz.,  ed  with  37,137.900.  From 

Mexico,  which  is  the  leading  silver  producer  of  the  world. 

11  1911  were  sub-tat'  as  1910, 
but  the  production,  owing  to  disturbed  political  conditions 

i«   the  nortl                         was  undoubtedly  less  than   in   1910, 

when  it  a   unte  20  ,,z.    Tl     1  output 
was  larger  than  in  1910.  when  it  was  31 

3,000.000   oz..   due    mainly    to   the   larger   amount    r, 
grade  ore  treated   at   Cobalt. 

The  price  ..I   si!  wn  by  the  weekly  quotations, 

has    rat  1    in    cents    per    ounce.' 
New    York.      Starting 

the   low    point    by   the   middle  tary,   and   then    re- 
f airly    steady    until    the    second    week    in    0 

Copper 

Statistics  and  estimates  received  by  the  U.  S.  Geological 

Survey  from  all  plants  known  to  produce  blister  copper 

from  domestic  ores  and  from  all  Lake  mines  indicate  that 

the  copper  output  from  the  United  States  in  1911  exceeded 

that  of  1910  and  nearly  equaled  the  record  production  of 

1909.  The  figures  showing  smelter  production  from  domestic 

which  have  been  collected  by  B.  S.  Butler,  of  the 

Survey,  represent  the  actual  production  of  each  company 

for  eleven  months  and  include  an  estimate  of  the  December 

output.  The  November  figures  for  a  few  companies  were 

i  ol  available  and  these  companies  furnished  estimates  for 

the  last  two  months  of  the  year.  According  to  the  sta- 

tistics ami  ii'pitt  of  blister  and 

Lake  copper  was  1.091.554. mm  II...  against  1,080459,509  lb. 

in  1910  and  1,092,951,624  lb.  in  1909.  Arizona  again 

first  place,  followed  in  order  by  Montana.  Michigan, 

Utah.  Nevada.  California.  Alaska.  Tennessee.  Colorado, 

and  Xew  Mexico.  Monthly  figures  of  production 

and  consumption,  and  the  course  of  prices  through  the 

year,  art  described  in  another  column  by  Mr.  Appelbanm. 
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Copper,  Corporations,  and   Price* 

Bj   M  \  'W  i  I'm  m 

Unci  and  mirpliu  "i  roppei 

pally   in   I 

(run,  which  is  band  on  the  figures  <•<   ilia  Copper  Pro 
iluaai  York  quotations  published 

During  the 

I'M  I   the   '  opper  fluctuated 
within  narrow  limits,  and  the  stead)  the  market 

principal!;  due  to  the  enormous  eonsumpl    abroad 
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copper  ix  1911. 

and  to  fairly  normal  consumption  in  this  country.  Toward 

the  end  of  the  year,  due  principally  to  the  small  produc- 
tion, a  large  buying  move   nl   developed  in   Europe.     At 

Brat  American  consumers  bad  little  faith  in  lliis  movement 

and  did  not  enter  the  markel  until  the  price  bad  passed 

13c.  As  a  result,  however,  of  libera]  purchases  on  their 

part,  the  market,  quickly  advanced,  and  at  t lie  present 
writing  is  very  firm  at  14e.  per  lb.  The  statistics  for  the 

year  show  that  consumption  has  more  than  overtaken  pro- 
duction, and  as  another  25,000,000-lb.  decrease  in  surplus 

is  expected  during;  December,  the  figures  on  the  firs!  of 

January  should  show  the  visible  supply  to  be  less  than  at 
any  time  since   the  beginning  of  1907. 

As  usual,  when  the  metal  experiences  a  violent   advance 

in  price,  there  are  numerous  predictions  of  a  copper  fam- 

"    'I   tht 

■■I.    1 1  uit    Ihi 

boon   absolutely    proved,   however,   Hi 

each   wonl 

I'rodui  ■  ■  '  !■■  un the  Government,  and  there 

ing  their  accuracy,  li  is  difficult  to  know  upon  what 
basii   li,.-  charge   is   rnada   that    the  coppei 

•  into  real  consumption.    Certainly  the  visible  supply 
in  Europe  shows  n  stead)  in  spit.-  of  the  • 
'   is  exports.     I.   for  one,  di   i  believe  thai   with  the 
present  business  conditions,  or  even  allowing  the  modi 

improvctneut,  which  is  the  most  that  can  be  c.x|  ected  during 

n   Presidential  year,  II  be  a  copper  famine,     li   is 
Hue  thai  the  visible  supply  is  small,  and  that,  should 

anything  happen   to    ■  of  the   leadii  .   the   metal 
might  advance  vcrj  quickly.  A  particularly  sudden  bust 

,1  might  also  bring  about  a  sharp  increase  in 
price,  but,  assuming  that  neither  of  the  two  will  occur 
during  the  coming  year,  I  think  thai  the  metal  will  flue 

man-  between  13%  and  15c.,  instead  of,  as  during  the  for 

fen    years,   between    12   and    1  :t '  -_.■-.     Assuming 
the    product)   f   cupper  during-  the  coming   year   from 
the  old  mines  remain  on  the  same  basis  as  during  1911. 
there  will  be  enough  copper  produced  by   the   few  new 
mines  to  lake  care  of  a  r   lerate  increase  in  <   sumption, 

and.  furthermore,  if  the  metal  should  advance  to  a  higher 

level  than  15c,  a  larger  production  on  the  pan  of  exist- 
ing  mines   would    immediately    prevent    a    runaway    market. 

There  is  a  {rood  deal  of  talk  to  the  effect  that  an  agi 

ment  should  be  made  among  the  producers  to  fix  a  mini- 
mum and  maximum  price  tor  copper.  I  fail  to  see  how 

any  business  man  understanding  economic  conditions  can 
advocate  this.  1  believe  that  once  a  departure  is  made 
from  the  universal  rule  that  prices  should  he  governed  by 

the  law  of  supply  and  demand,  it  will  create  an  artificial 

condition,  and,  while  this  might  temporarily  bring  about 

a  better  torn-  to  copper,  it  would  eventually  result  in  a 
much  mure  demoralized  condition  than  can  possibly  occur 
if  everything  is  left  to  the  law  of  supply  and  demand. 

The  great  trouble  with  business  conditions  is  that,  while 
the  need  of  proper  and  conservative  laws  is  admitted  by 

everyone,  much  worse  cures  are  proposed  than  present 
methods  involve.  T  fully  concur  with  the  opinion  of  some 
of  the  leading  business  men,  that  unnecessary  competition 
is  ruinous,  hui  1.  tor  one.  <  1- >  not  believe  that  to  eliminate 

competition  almost  entirely,  will  be  beneficial.  The  re- 

sources of  this  country  having  grown  to  an  enormous  vol- 
ume, it  is  hut  natural  that  this  growth  should  bring  on 

many  difficult  prohh-ms.  but  in  solving  them,  and  in  pass- 
ing laws  to  cope  with  the  enormous  combinations,  no  de- 

parture should  he  made  from  the  universally  established 

principles  that  competition  is  the  life  of  trade,  and  that 

prices  should  be  governed  by  the  laws  of  supply  and  de- 
mand. For  this  reason,  I  do  not  see  anj  necessity  for 

creating-  a  large  copper  combination  or  having  any  agree- 
ments among  the  producers  as  to  prices.  The  best  evi- 

dence, to  my  mind,  that  such  agreements  are  not  i«-rcssary, 
is.  that  the  metal  during  periods  of  depression  lias  sold 

around  lie.  per  lb.,  and  that,  without  any  agreements  or 
laws  as  to  the  minimum  and  maximum  price,  it  at  other 

limes  advanced  to  26V&C,  because  the  demand  was  greater 

than  the  supply.  Simply  heeause  this  country  has  for  the 
past  tew  years  been  through  a  period  of  depression  and 

readjustment,  ami  has  registered  low  metal  prices,  does  not 
mean  that  in  periods  of  activity  we  shall  not  again  see 

prices  very  profitable  to  the  producer.  If.  in  ll"1  mean 
time,  the  wheel  of  fortune  runs  in  favor  of  the  consumer, 

this  should  not  he  begrudged.  Furthermore,  this  has  its 

advantage  that  the  low  copper  prices  have  stimulated  con- 
sumption and  that  an  enormous  surplus  is  being  gradually 

worked  off. 

As  to  the  probable  course  of  prices  Eor  1912,  it  is  ex- 
tremely  difficult  to  predict.  The  majority  of  people  believe 
that   during  a    period   of   tariff   readjustment    and    political 
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agitation  incident  to  a  Presidential  election,  it  is  impos- 
sible to  expect  brisk  business.  Some  believe  thai  business 

will  be  extremelj  poor,  bul  1  am  inclined  to  bold  that 

the  year  of  1912  will  be  at  least  a  little  better  than  lull. 

though  brisk  business  cannot  be  expected  until  the  Presi- 
dential election  lias  been  settled,  and  a  conservative  but 

wise  policy  on  the  pari  of  the  Government  toward  business 
interests  lias  been  established.  By  that,  I  do  >i"t  mean 

that  the  Government  should  shut  its  eyes  to  any  wrong- 
doing on  the  lorporations;  neither  do  1  ma 

it  should  go  out  of  its  way  to  Hie  complaints  against  those 
that  are  known  to  have  lived  up  to  the  letter  of  the  law. 

From  my  point  of  view,  it  is  ridiculous  for  a  government 

to  file  a  dissolution  suit  against  a  corporation  simply  be- 
cause administrative  ollieers  believe  that  in  some  particu- 

lar it  has  not  lived  up  to  the  letter  of  the  law.  If  the 
rank  and  file  of  the  people  engaged  in  the  same  business 

as  competitors  admit  that  the  tactics  of  such  eorpi 
have  been  fair,  reasonable,  and  just,  it  seems  to  me  that 

!  oration  should  be  encouraged  rather  than  harassed. 

The  result  of  the  dissolution  suit  against  the  United  States 

Steel  Corporation  will,  I  think,  mark  the  beginning  of 
u  new  era  in  this  country,  for  I  believe  that  the  United 
States  Supreme  Court  will  come  to  the  conclusion  that 

the  only  fault  to  be  found  with  that  corporation  is  in  its 

tremendous  size  and  the  volume  of  business  it  is  doing, 
and  that  the  Sherman  law  was  never  intended  to  limit  an 

individual  or  a  corporation  provided  its  work  were  directed 

with  proper  business  methods.  The  corporation  question 
is  much  in  the  same  state  as  the  tariff  question.  If  it  is 

admitted  on  all  sides  that  a  tariff  board  composed  of  the 

leading  business  men  and  statesmen  is  more  able  to  cope 
with  the  question  than  politicians.  I  do  not  see  why  a 
corporation  board,  composed  of  the  leading  business  men 
and  statesmen  should  not  also  be  able  to  handle  the  ques- 

tion more  intelligently.  This,  with  a  compulsory  Federal 
incorporation  law,  would  give  the  board  proper  super- 

vision over  interstate  business,  and.  with  a  broad  view- 

point, it  would  be  able  to  solve  most  intricate  qu 
without   any  disturbance  in   business. 

Zinc  Ore  and  Zinc  Smelting 

By  It.  G.  Hall 

The  conditio  SS  in   the  year  just   clos- 

ing  presents   a    remarkable  contrast    with    that    prevailing 
lor    Mime    years    previously.      The    latter    months    of    1910 
foreshadowed   i    ous   limes  for  the  smeli< 

as    the    year    1!)1  !  I.    the    smelting    margin    grew 
ditions  which  prevailed  in  the  busi- 

ness from  the  close  of  1(107  until  well  into  1910  are  con- 

sidered, no  one  can  deny  that  the  people  who  have  ill- 
money  in  zinc  -  are  entitled  to  some  sun- 

shine between  tin-  periods  of  cloudy  weather.  Notwith- 
standing the  efforts  of  the  Joplin  Ore  Producers' 

ciation.   the  law  of  supply   and   demand  has   not    yet   been 
repealed.    In  the  b   n  days  i  oduction  in   Kansas, 
wheu    a    plant    could    he   supplied    with    fuel    by   a    well    in 
its  own  yard,  gas  apparently   cost    very  little.     To  embark 
in  the  smell ii 

taking.    The  inevitable 

smelting  .,,.,-  i,v  tin-  supply 
of  ore   or   the   demand    tor   spelter.      Tl 
was  met  by  importations   Pro 

bia,  until   the  Payne   tariS  bill    p«   on   a  prohibitory  duty. 
The  resulting  decrease   in   the   si 

with  the  rapid  .In-line  in  the   I  jas  supply,  pi 
gas  plants  out  of  exist,  nee.  while  the   .  price  of 

mutated  production  from  the  mines.    All  Un- 

to work  in    favor  ot    '  ning  of 
Kill  the  re)  i                                       ,  reducers'  hands  were 
about   a    00  .   whirl:   was   shown   to  have  diminish,.,!   to 

about   1  r,000  tons  v  idle  of  the  year. 
European   conditions  were  also  such 

high  prices,  and  duri  .  ,.,.„•  tne 
prices  in  the  two  countries  v.,  to  make  il 

hi,-   occasionally   to  export   domestic  metal.     As  our  own 
supply  was  also  short,  the  result  was  a  rapid  advance  in 
the  domestic  price,  until  in  November  it.  for  a  time,  reached 

5,  St.  Louis,  with  some  sales  reported  at  even  higher 
figures.  From  that  high  point  the  price  tumbled  almost 
during  one  day.  to  around  $6.20.  at  which  point  it  has 

held  pretty  steadily.  The  year  closed  with  stocks  in  the 
hands  of  producers  unusually  low,  and  in  the  hands  ot 
consumers  down  to  such  a  point  as  they  have  probably 
never  reached  before  in  recent  years.  The  available  sta- 

tistics of  ore  production  are  complete  only  for  the  Mis- 
souri-Kansas and  the  Wisconsin  districts.  They  are  given 

below. 
Approximate  Tonnage,  All  Ores  of  Zinc 

.Missouri-Kansas   district.    11111         270,000 
Wisconsin   district.    1(111           76,000 

Prices  is  the  Missouri-Kansas  District 346,000 

Base  price 

Month.  60%  blende. 

January       $41.85 
February          40.21 
March         39.85 

April        38.88 
May        38.25 
June          40.50 

July        40.75 

August          42.50 
September         42.63 
( 1,-lober         42.38 
November       45.40 

The  production  in  1910  was  269,000  tons  for  the  Missouri- 
Kansas  district  and  56,000  for  the  Wisconsin  district.  The 

prices  paid  in  the  two  years  show,  for  1910  an  average  of 
$40.42,  and  1911  an  average  of  $41.20  for  the  first  eleven 

bs.  Apparently  the  Missouri-Kansas  district  has  made 
no  increase  in  production,  notwithstanding  an  increase  ill 
I  rice,  while  the  Wisconsin  output  has  shown  a  gratifying 

ne;  perhaps  because  the  mine  operators  in  Wisconsin 
devoted  more  time  to  the  mining  of  ores  than  they  did  to 
attempts  to  control  the  market. 

Tn  the  Western  orefields  the  most  interesting  development 

has  been  the  greatly  increased  production  of  carbonate  at 
Leadville.  The  end  of  the  year  finds  that  district  with  a 

daily  production  of  close  to  350  tons.  The  tonnage  of  sul- 
phide ore  from  Leadville  has  probably  not  increased  ma- 

terially, while  in  the  other  parts  of  the  State  no  noteworthy 

new  properties  have  been  opened.  Montana's  production 
was  large.  Fire  recently  stopped  production  at  the  Clark 

properties,  but  the  Butte  &  Superior  mine  continues  to 
operate,  and  ships  a  large  tonnage.  The  year  1912  will 
probably  record  interesting  developments  here.  The  new 
concentrator  of  the  Butte  &  Superior  company  is  nearly 

completed,  and  W.  A.  Clark  is  said  to  be  contemplating 

building  a  new  mill  to  replace  the  one  recently  destroyed. 
In  Idaho  the  Success  mine  has  made  regular  shipments,  the 

Morning  mine  has  begun  making  some  production  of  zinc, 
and  the  Black  Horse  has  been  added  to  the  list  of  producers. 

In  Nevada  the  Good  Spring  district  continues  a  good  pro- 
duction of  carbonates.  Other  production  from  the  Rocky 

Mountain  States  will  show  a  material  advance  over  1910. 

and  the  outlook  for  ore  from  these  States  in  1912  is  bright. 

The  average  spelter  prices  for  1911,  at  St.  Louis,  are 
below.  New  York  prices,  shown  in  the  diagram  and 

quoted  from  week  to  week  in  the  Mining  and  Scientific 

Press,  are  normally  15c.  per  hundred  higher.  At  rare  in 
tervals  there  is  a  wider  margin,  but  when  it  occurs  it  is 

promptly  closed. 
January     $5.11(1  July      $5.79 

February       .1.70  August       6.04 
March        5.67  September       6.03 

April        5.54  October       6.2-1 
May        5.52  November         li.ii:; 
June      5.02  December   (Est.)        6.25 

Considerable   new   smelting   construction    was    under    wa\ 
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LEAD,  ZINC.  AND  COPPER  PRICES  IX  1911. 

in  1911.  In  Oklahoma  the  Bartlesville  Zinc  Co.,  owned  by 
the  American  Metal  Co.,  is  constructing  a  plant  of  5  blocks, 

or  3200  retorts,  and  the  Tulsa  Fuel  &  Mfg.  Co.,  of  the  New- 
Jersey  Zinc  Co.,  has  about  eom]  leted  one  of  7  blocks,  or 
46S0  retorts,  all  at  Collinsville.  These  plants  are  both 

partly  completed  and  operating,  and  will  be  producing  at 
full  capacity  in  the  early  months  of  the  new  year.  In 
Illinois  the  R.  Lanyon  Zinc  &  Acid  Co.,  owned  by  William 

Lanyon,  has  under  construction  an  acid  works  and  two 
blocks,  or  1600  retorts.  This  will  he  completed  early  in 

1912.  The  American  Zinc.  Lead  &  Smelting  Co.  is  con- 

structing an  acid  works  and  a  5-block  plant  of  4000  retorts. 

List  of  Plants  Uxder  Coxstruction 

American  Z.  L.  &  S.  Co   Hillsboro,  111.   ... 
Bartlesville  Z.  Co   Collinsville,  Okla. 

K.  Lanyon  Z.  &  A.  Co   Hillsboro.  111.  .. . 
Tulsa  F.  &  M.  Co   Collinsville,  Okla. 

4000 

3200 
1600 

4680 

No  new  developments  are  to  be  recorded  in  zinc  metal- 
lurgy for  the  year  in  the  United  States.  Some  spelter  is 

being  produced  in  Norway  by  electric  furnaces  and  much 
experimenting  has  been  done  with  this  method  of  smelting. 

In  California,  especially,  important  work  is  being  con- 

ducted by  the'  Bully  Hill'  Copper  M.  &  S.  Co.  Undoubtedly some  developments  along  this  line  may  be  looked  for  in  the 
future,  but  to  date  nothing  of  importance  has  taken  place 

in  this  country,  and  for  the  present  attention  is  being  con- 
centrated on  better  ore  dressing  and  improvements  in   the  | 

conduct  of  smelting  by  standard  methods. 

Zixc  Smelting  Plaxts  in  Operation 

Company.  Location.  Retorts. 
American  Z.  L.  &  S.  Co   Caney,  Kan    364S 

American  Z.  L.  &  S.  Co   Deering,  Kan    3840 
Bartlesville  Z.  Co   Bartlesville,  Okla    4608 

Chanute  Z.   C   Chanute,  Kan    1280 
Collinsville   Z.    Co   Collinsville,  111    1528 

Edgar  Zinc   Co   Chiirryvale,  Kan    Isntl 

Edgar  Zinc  Co   Caron'delet,   Mo    2016 C.  ran  by  M.  &  S.  Co   Neodesha,  Kan    3840 
Grasselti   Chem.   Co   Clarksburg,  W.  Va    5760 

Grasselli  Chem.  Co   Meadowbrook,  W.  Va. .  2280 

Hegeler  Bros   Danville,  111    1800 
Illinois  Zinc  Co   Peru,  III    4640 

Kansas  Zinc  Co   Altoona,  Kan    3840 
Kansas  Zinc  Co   Gas   City,   Kan    2520 

Kansas  Zinc   Co   La   Harpe,   Kan    1856 
Lanyon    Starr  S.   Co   Bartlesville,   Okla    3450 

Mattbiessen  &  Hegeler  Z.  Co.LaSalle,  111    4380 
Mineral  Point  Z.  Co   Deptie,    111    4520 
National  Zinc  Co   Bartlesville,  Okla    3040 

New  Jersey  Zinc  Co   Palmerton,  Pa    2868 
Prime   Western    S.    Co   Iola.   Kan    3240 

Prime   Western    S.    Co   Gas   City,   Kan    2.560 
Sandoval   Zinc   Co   Sandoval.   Ill    996 
U.  S.  Zinc  Co   Pueblo.  Colo    1680 

United  Zinc  &  Chem.  Co.  . .  .Springfield.  Ill    3680 
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Lead  and  Zinc  Mining 

The  V.  S.  Geological  Survey  lias  prepared  a  preliminary 

m  of  (he  lead  and  zinc  mining  industry  in   1911. 
This  statement  is  compiled  by   C.  E.  Siebenthal  from  the 

most   reh'abli  available  al   this  time.     It   appears 
probable   that   the   mine   product)   f   domestic   lead    in 
ore  in  1911  bveen   25,000  and   30,000 
Ions  over  the  395,313  Ions  produced   in    1910,   which,  when 

compared  wi  rease  in  the  smeller  pro- 
d,  35,987  tons,  indicates  thai 

lie  lead  lelters   wore  <   siderably  de- 
pleted during  the  year.  This  is  emphasized  by  tl 

that  a  large  stock  of  lead  ore  was  accumulated  al  a  West- 

ern lead  smeller  now  under  construction.  Of  the  greal 

lead-producing  districts,  thai  in  southeastern  Missouri  is 

believed  lo  have  fallen  behind  1910  by  about  4';.  while 
Idaho  gained  1-V;  in  output.  The  Joplin  district  yielded 
15,500  tons  of  lead  concentrate,  Dtah  gained  aboul  B  .  . 

Colorado  remained  stationary,  and  Nevada  fell  behind  aboul 
Montana    and    Arizona    showed    1;: 

il   is  believed   thai    the  mine   production   of   n   verable 

/me  in  ore  was  about  20,000  tons  greater  than  the  output 
of  327,712  tons  in  1910.  The  increase  in  the  output  of 

Iter  in  lull  was  apparently  21,328  ions.  The 
quantity  of  zinc  recovered  as  zinc  pigments  is  not  known 
at  this  time,  so  that  conclusions  as  to  zinc-ore  stocks  can- 

Mi. I  be  drawn.  The  production  of  the  Joplin  and  Wis- 
consin districts  is  discussed  elsewhere  by  Air.  Hall.  New 

Jersey  made  its  usual  production,  Tennessee  attracted 
much  attention  and  made  substantial  gains.  Leadville  is 

estimated  to  have  shipped  B0,000  tons  of  3IK;  zinc  ore 
Montana  gained  about  40%,  as  did  also  Idaho.  Nevada 
increased  its  output  al   t  60%,  while  Utah  fell  behind. 

Spelter 

Estimates  made  by  t '.  E.  Siebenthal  of  the  V .  s.  Geo 
logical  Survey  covering  production  and  consumption  of 
spelter  in  the  United  Stales  in  1910,  show  that  the  year 
was  B  record-breaker  in  many  particulars.  Both  produc- 

tion and  exports  exceeded  lliose  of  any  previous  < 
The  production  of  spelter  from  domestic  ore  is  estimated 

sii,  short  ions,  and  from  foreign  ore  at  14,237  tons, 
a    total    of    288,044    ions,    worth,    at    the    average    price. 
$33,837,000,   as   oo  >  «    total   of   269,184   tons   in 

up   of  252,479  tons  of   d   istic   origin   and 
ij    spelter 

IV    both  domestic  and  foreign  ores,  apportioned  accord- 
ing to  the  States  in  which  smelted,  was  approximately  as 

ons  in  1911,  as  compared  to 

(■3,038  tons  in  L910;  Causes,  97,790  ions  in  lull,  as  com pared  to  105,697  tops  in  1910;  Oklahoma,  46,061  tons  in 
1911,  as  compared  bo  34,760  tons  in  1910:  all  other  States, 

"us  in  1911,  as  compared  to  55,689  tons  in  1910. 
The  total  production  of  spelter  is  equivalent  to  the  output 
of  67,555  average  retorts  operating  continuously  through 
the  year,  or  about  80%  of  the  effective  smelting  capacity 
of  the  country  when  working  60$   zinc  concentrate. 

The  appare  ,,„,,   ,,f  spelter  in   1911 
"ia.v  be    iputed  as  follows:    The  stock  on  hand  al  smel- 

ling of  thi  ons,   plus  the 

3,  285  tons,        :                              288,044  tons,  gives 
the  total  available  311,561    s.     !■"■   lis  there are  to  he  subtract 

tons,  the  ■   spelt**,  10  the  ex- 
ports under  drav.   I  tons,   and   the   slock  on   hand 

at  smelters  December  15  s,  a  total  of  27,62 
leaving  a  balance  of  28  I  -  the  appa 
consumption.     This   calculation    takes   no   acci 
-locks   of  speller  held   by   dea 
paring  imption    in    1911    with    the 

consumed  in   1910,  the  270,730  tons  in   1909,  the  214.107 
ions  in   1908,  and   the  ons   in    1907,   it 
noted  that  the  app  i ,-  large, 
indicating  thai    stoi  ks  ers  have 
appreciated. 

Lead 

The  total  production  of  refined  lead,  desilverized  anil 

soil,  from  domestic  and  foreign  ores  in  1911  was  approxi- 

mately 487,520  short  tons,  worth  at  the  average  New  York 
price  $43,876,800,  compared  to  a  production  of  470,380 
tons  in  1910  and  448,112  tons  in  L909,  according  in  B§ 

compiled  by  C.  E.  Siebenthal  of  the  l\  s.  Geological  Sur- 
vey. These  figures  do  not  include  an  estimated  output 

1,195  tons  of  antimonial  lead,  against   14,009   tons  in 

1910  and  12,896  tons  in  1909.  Of  the  total  production,  de- 
silverized lead  of.  domestic  origin,  exclusive  of  desilverized 

lead,  is  estimated  at  208,428  tons,  against  193,213  tons 
in   1910;  and  desilverized  lead  of  foreign  origin  at  S9.7II0 

compared   to   108,553   tons   in    1910.      The   production 

oft    lead    from   Mississippi   Valley   ores   is  estimated  at 
189,386   tons,   compared   to    109.244   tons   in   1910,   which 
means    thai    Missouri    retains    firsl    place    among   the    lead- 
producing  Stales.     The  final  figures  for  the  production  of 

soft    lead    in    1911    are   likely    to    show-    an    increase   of   a 
thousand    tons   or   so    over   those    above    given    because    the 

■  ■us-lead      smelters      and      refineries     undoubtedly 
ed    more    or    less    soil  lead    ore    from    the    Mississippi 

Valley  which  is  not  taken  into  account  in  their  preliminary 
esl  imates. 

The    amount    of   lead    available    for   consumption    during 

1911  may  be  estimated  by  adding  the  slock  of  foreign  lead 

in  bonded  warehouses  at  the  beginning  of  the  year,  35,972 

short  tons,  the  imports.  91,244  tons,  and  the  domestic  pro- 
duction. 397. S14  tons,  making  an  apparent  supply  of  525,- 

030  tons.  From  this  is  to  be  subtracted  the  foreign  lead 

exported  from  warehouse.  103,656  tons,  the  exports  of 

foreign  lead  in  manufactures  under  draw-back,  estimated  at 
10,468  tons,  the  deduction  by  liquidation,  10.17S  tons,  and 
the  stock  in  bonded  warehouses  at  the  close  of  the  year 

(assumed  to  be  the  same  as  at  the  close  of  November). 
3728  tons,  leaving  as  available  for  consumption  391,000 
tons,  which  by  comparison  with  370,021  tons  in  1910  and 

370,013  tons  in  1909  seems  to  be  a  normal  increase. 
The    foreign    lead    remaining    in    warehouse    al    the    close 

of  November  1911  was  distributed  principally  as  follows: 
At  Chicago,  030  short  tons,  compared  with  10,545  tons 
at  the  close  of  1910:  at  Newark,  977)  tons,  against  3774 
tons  at  the  end  of  1910;  at  Perth  Amboy,  125  tons  in  1911 

and  18,056  tons,  in  1910;  and  at  Paso  del  Norte,  1852  tons 
compared  with  3409  Ions  al  the  close  of  the  preceding  \Q:\r. 

Air.  Siebenfhal's  figures  are  of  especial  interest  in  that 
they  furnish  the  only  information  available  as  to  surplus 
and  stocks.  Sales  of  lead  in  the  United  States  are  largely 

in  the  hands  of  the  Guggenheim  interests,  and  in  that  con- 

nection the  curve  of  price  for  lead  in  lull  may  he  com- 
pared with  interest  with  that  for  spelter,  in  which  there 

is  here  a  free  market.  The  two  curves  show  the  effect  of 

'.stabilizing'  an  industry.  The  price  of  desilverized  lead 
was  even  steadier  than  indicated  by  the  graph.  On  October 

5  it  was  reduced  from  4.7>0  to  4.37).  that  being  the  first 
reduction  in  price  since  November  18,  1910.  October  15 

it  was  dropped  again  to  $4.25.  Current  quotations  take 
into  account  the  soft  lead  of  the  Mississippi  Valley  which 
now  dominates  the  situation. 

Tungsten 

There  was  a  sharp  falling  off  in  the  production  of  tung- 
-  in   1911,  owing  to  the  decrease  in  the  market  for 

tool  steels,  iii  which  the  bulk  of  the  tungsten  is  used.     Ae- 

to  preliminary  figures  collected  by  Frank  L.  Hess. 
of  the  United  Stal  i  ,d  Survey,  about  1125  shorl 

tons    of   concentrate   carrying    (ill',     tungsten    trioxide    was 
produced  and  shipped   during  the  year,  which   is  less  than 

two-thirds    of    the    out  j  ml     for    1910,    when    1821    tons    was 
marketed.      The   prices    for  the  year  ranged   from   $4,50  to 

$8.50   per   unit,   depending  on   quantity,   quality,   and   in- 
dividual bargaining.     At   the  (dose  of  the  year  $5  per  unit 

red.     The   unit   is   twenty    pounds   of   tungsten   tri- 
ll -hort  ton  of  ore. 

As   usual   the   Moulder  County   (Colorado)   fields  gave  the 
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S      Her  miK >iin i ~  were  produced 
'.  rfc  m  do 

of  llli' ft  at  the  11  t  higher  prices     Naa  uiilU 

for  treating  lui  i<ruted   t>l   Oweola,    Ni 
..  an. I   in  ih.    I.;  .    \\  u  -   distrirl   on   Patterson   ■ 

Idaho,  and  •  new  mill  wai  91  al  the  close  of  the 

n,  Nevada. 

Tin  Mines  and  Market 

rear  P'll   was  characterized  bj  ularitieti 

in   tin-  London   tin   market,  a^   noted   by    Mr.   Rickard  on 
anotl  the  morkel 

duly  reflected  in  New  York  with  certain  added  permuta- 

I .at »•  in  the  year  tin  advanced  in  London  t.> 

equivalent  to  H '  _•<-.  per  H>.    At  the  si    time  il  was  an- 
iiimiii'i'il  from  the  St  mils  that  shipments  the  first  li 
I   ember  amounted  to  3354  tons,  and  for  the  month  they 
were  estimated  al  5500  tons.  This  brought  the  total  for 

the  year  up  to  54370  tons,  which  is  a  small  increase  over 
last  year  instead  of  a  decrease  as  anticipated.  According 

i"  1..  Vogelatein  >\.  Co.,  English  and  Continental  deliveries 

tin-  eleven  months  averaged  the  same  as  in  1010  and  in 
tin-  United  states  were  slightly  less.  Figuring  on  iliis 

-  for  December,  total  deliveries  for  the  month  should 

run  tii"!  ...  R00  inns  in  excess  of  supplies,  and  the  visible 

supply  December  'il  should  have  been  about  16,000  inns. 
or  Ioimi  tons  less  than  a  year  ago.  This  shows  a  very  even 
balance  between  supply  ami  demand.  Consumption  has 

really  exceeded  production,  more  than  these  figures  indi- 
cate.  Tin'  excess  has  been  drawn  from  invisible  supplies 
and  non-statistical  brands,  principally  Bolivian.  Visible 

lently  and  for  long  periods  have  been  ai 
much  lower  figures,  and  present  high  prices  are  predicated, 
not  so  much  on  the  present  situation  .is  on  the  fear  that 

in  the  early  months  of  1912,  alter  the  Chinese  New  Year, 

Straits  shipments  will   fall  off  and  a  serious  depletion  of 
stocks  i   nr.     Meanwhile  supplies  will  pile  up  in  London. 

Average  monthly  quotations  at   New  York  in  cents  per 

pound  are  given  below: 
1910. 

January 
February    ...32.92 
March      32.40 
\nril      :: 
May      33.12 
■lune      32.77 

1911.  1910.  1911. 
41.255   July      32.69  42.4(1 
41.614    August      33.97  13.32 
40.157  September    ..34.98  39.76 
42.185   October     36.19  41.18 
43.115  November  ...36.55  43.12 
44.606  December   ...38.20  45.00 

Of  more  Interest  is  the  commencement  of  actual  ship- 
ments of  tin  from  Alaska,  as  noted  by  Mr.  Gibson,  Hi" 

reeonl  of  actual  shipments  from  Ihe  Black  Hills,  and  the 

development  of  our  new  sources  of  supply  in  various 
parts  of  Hie  world,  as  recorded  by  Mr.  Rickard.  Tn  the 

Transvaal  tin  excited  sonic  interest  and  shows  promise,  but 

it  cannot  be  said  that  its  progress  has  come  up  to  expecta- 

tion, nor  has  the  long  anticipated  'boom'  made  its  appear- 
ance. The  value  of  the  tin-ore  shipments  commenced  to 

increase  in  January,  when  it  was  £32,508,  and  continued  to 

steadily  increase  until  May,  when  it  reached  £48,933,  but 

fell  to  £22,867  in  September.  There  are,  however,  only  two 

important  producing  mines  in  the  Waterberg  district,  which 

fact  will  go  a  Ion;;  way  in  explaining  the  variation  in  ship- 
ments. The  Waterberg  tinfield  lias  come  into  increasing 

prominence  during  the  year,  and  quite  a  large  number  of 
properties  have  been  taken  up  by  companies,  syndicates, 

and  others.  The  tin  ore  occurs  in  both  lodes  and  'pipe-.' 
the  latter  being-  sometimes  described  as  'chimneys.'  They 
Miry  considerably  in  shape,  occurrence,  and  lin  content. 

Quite  an  extensive  area  has  been  proved  to  be  mineralized. 

and  one  mine — the  Zaaiplaats — has  for  some  lime  paid 
dividends  at  the  rale  of  200%  per  annum,  the  5s.  shares 

standing  in  the  market  in  the  neighborhood  of  90s.  As  be- 
fore remarked,  a  tin  boom  has  been  looked  for  throughout 

the  year,  but  up  to  the  time  of  writing  it  was  still  out  of 

sight.  Near  Victoria,  in  Rhodesia,  tin  discoveries  were  an- 
nounced, and  created  some  stir,  but  development  indicates 

that  the  deposits  are  patchy  and  irregular. 

Quicksilver 

The   yaar   1911    wan   important   to 

ol   quickmlver  maud, 

dition        '  '-11  known,  the  major  pan  ol  the   I    - 
output  has  I" in  marl 

telling  agency   know  iat'   and   which    worked   ii 
close  harmony  with  the   Rothachilds  in   London,     In    Keb 

ruar>    last,   oi   t    the    hading    producers    withdrew    In- 
account,  and.  bring  followed  shortly  after  bj  others,  the 

combination  was  quickly  brnl.cn.     Todaj   buying  ami  sell 
of  quicksilver  is  on   a  strictly  co   lissioe   basis  and 

Ihe  market  is  one  of  the  freest  in  tin!  inblal  trades,  San 

Francisco  is  the  primarj  American  market  for  quicksilver, 
though  quotations  there,  as  furnished  weekl]  in  llie  Mining 

and  S  Press,  show  a  relation  to  those  in  New  York 

not  greatly  different  from  thai  bbtaining  between  St.  I 
and    New   York   prices   for  had.     There   is  also  a   relation, 

though  not  as  close  as  formerly,  between  New  York  and 

London   prices.     At   times  this  year  New    York  quotations 
have  been   as  much  as  $3   above  the   London    parity,   though 

without  importations,  The  average  qubtation  by  months 

in  dollars  per  flask  of  70  lb.  each,  is  given  below: 
[910.         1911.  1910.         1911. 

January    ....   60.87        44.40   August       40.76        50.00 
February    ...   50.62        48.40  September    ..  46.00        47.50 
March        50.00        52.50  October      46.00        J6.12 

11         49.55         50.911    November...    45.62         45.50 
May        48.66         16.60   December   ...  44.90        44.50 
.lune         47.56         46.50        Average    ..   47.80         47.58 

July      47.12        18.0  i 

Production  in  1911  was  probably  a  little  below  that  iu 

1910,  hut  prospects  for  HUH  are  unusually  good.  I'ali- 
Pornia,  which  remains  the  main  producing  State,  shipped 
17.211  Masks  in  1910,  a  trifle  over  18,000  in  1911,  and 

will    probably    ship    120.111111    In    l!lll>.      Texas,    which    ranks 

-   i.  shipped  3320  flasks  in  1910,  but  only  about  '2500 
in    1911,   and    probably    will    not    shi|   re  in    11)12.     It    is 

ALPINE  ijt'ieKSIl.VKt;   FfltN'ACE. 

not  thai  the  Texas  mines  are  failing,  but  that  the  markei 

in  St.  Louis,  which  is  the  one  principally  supplied  from 

Texas,  does  not  require  more,  and  the  producers  do  better 
not  to  scramble  for  general  business.  Nevada  and  Oregon 

each  produce  small  amounts.  Probably  100  flasks  would 
cover  their  output  in  1911.  Nevada,  however,  will  soon 
become  a  more  important  producer,  as  the  Mercury  Mining 

Co.  is  building  a  furnace  al  lone  and  should  ship  early 
in  1012.  In  California  the  New  Guadalupe  M.  Co.,  New 

Idria  M.  Co.,  Quicksilver  M.  Co.,  Oceanic  Quicksilver  Co., 
and  the  Helena  mine  remain  the  principal  producers.  There 
are  in  addition  a  considerable  number  of  small  furnaces. 

The  Alpine  Quicksilver  M.  Co.  operates  a  5-ton  Scotl 
furnace,  as  shown  above,  near  New  Indria.  The  ore 

is  I  lie  usual  cinnabar  in  a  crushed  serpentine,  and  is  said 

to  exist  in  considerable  quantity  and  up  to  ~c',  in  grade. 
Plans  are  under  way  for  increasing  the  capacity  of  the 

plant.  A  number  of  other  properties  have  attracted  atten- 
lion  in  the  past  year,  and  the  outlook  is  distinctly  favor- 

able   for  increased   production. 
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Operation  of  Air-Compressors 
Bj     I       A      K:x 

An  air-eom]  d   l>\    the  displace   ill   ol    ii- 
pntoQ  or  pistol  .  and  bj   its  low- 

r  mult i  stags  machines,  h 

i-  self  evident  thai  this  is  the  proper  manner,  although 
ii  is  theoretical.  Any  attempt  to  givs  the  actual  deliver) 

•it"  an  air-compressor  would  give  the  consideration  of 
tunny  factors,  quite  diffleull  i"  ascertain.  Ii  in  right,  how 

.  fur  the  public  to  know  about  ihis.  for  when  an  air- 
eompressor  seems  unable  to  do  its  work  or  was  not 

enough  in  tin-  Bret  place,  aq  intelligent  idea  of  its  defl 
aeneies  may  )«'  helpful  in  providing  a  remedy.  While 
an  eir-eompresBOT  does  nol  differ  materially  from  a  steam 
engine  in  matters  that  affect  its  volumetric  efficiency,  b 
steam-engine  which  is  delivering  its  horse  power  is  only 
eritieized  for  its  economy,  while  a  compressor,  whether 
economical  or  not,  if  it  does  not  deliver  the  volume,  is 

not  doing  its  work  and  may  therefore  have  t"  be  replaced. 
It  may  lie  helpful  to  inquire  into  the  principal  things  thai 

affect  volumetric  efficiency,  and  perhaps  among  some  of 
them  an  explanation  may  lie  found  for  the  failure  of  any 

particular  machine  under  consideration.  Inasmuch  as  single- 

stage  compressors  constitute  the  majority  of  all  air-eom- 
pressors  operated,  these  may  he  considered  lirst.  and  in- 

asmuch as  the  majority  of  air-compreesars  are  built  for 

ami  operated  under  LOO-lb.  air-pressure,  investigations  will 
be  directed  to  thai  pressure.  The  factors  affecting  the 

volumetric  efficiency  are:  (1)  Piston  and  valve-pocket 

clearance;  (2)  piston  and  piston-rod  leakage;  (3)  valve 

leakage  and  slip;  (4)  temperature;  (•">)  piston  speed. 
Piston  and  Valve-Pocket  Clearance. — When  the  displace- 

ment of  a  compressor  is  given  in  terms  of  the  volume 

swept  by  the  piston,  it  supposes  that  there  is  no  clear- 
ance of  any  kind  in  the  cylinder,  and  that  all  the  air  in 

the  cylinder  is  forced  into  the  receiver.  This,  however, 

cannot  be  done  in  practice,  for  the  piston  must  not  reach 

either  cylinder-head  by  a  reasonable  distance  demanded 
for  safety  in  operation,  and  this  varies  with  the  character 

of  the  compressor.  Pew  builders  leave  less  than  '/„  in.. 
and  many  Vi;  an  average  may  be  safely  taken  as  Ys  inch. 

When  compressing  air  to  a  given  receiver  pressure,  it 
always  takes  a  higher  pressure  within  the  cylinder  than 

is  indicated  in  the  air- receiver;  this  is  due  to  the  power 
required  to  force  the  air  through  the  valve  passages.  At 

100-lb.  receiver  pressure,  the  pressure  remaining  in  the 
clearance  space  is  at  least  5  lb.  greater,  or  105  lb.,  which 

corresponds  to  eight  atmospheres  or  eight  compressions. 
The  Vg  in.  of  clearance,  then,  is  filled  with  air  at  105-lb. 

pressure.  Now,  when  the  piston  begins  its  intake  stroke 

it.  is  evident  that,  until  the  compressed  air  in  the  clear- 
ance space  expands  to  atmospheric  pressure,  no  air  can 

come  in  from  the  atmosphere.  An  eighth  of  an  inch  clear- 
ance would  thus  hold  compressed  air  enough  at  105  lb. 

to  expand  to  one  inch  before  any  air  came  into  the  cyl- 
inder. In  other  words,  the  stroke  has  been  actually  short- 

ened one  inch.  It  is  evident,  therefore,  that  the  shorter 
the  stroke  with  the  same  clearance,  the  less  the  volumetric 

efficiency;  a  lG-in.  stroke  losing  15%,  an  8-in.  stroke  losing 
12%,  and  a  4-in.  stroke  24%.  It  might  not  he  supposed 

that  anyone  would  operate  a  4-in.  stroke  machine  with 

any  such  clearance  as  y%  in.,  but  I  have  seen  a  */8-in. 
gasket  put  under  the  heads  of  a  4-in.  stroke  compressor 

that  already  had  */„-in.  clearance,  making  '/10-in.  clearance; 
and  this  simply  because  a  gasket  of  that  size  was  on 
hand.  It  w^s  therefore  used,  the  result  being  that  the 
compressor  doctor  had  to  he  called  in. 

Now,  in  addition  to  the  piston  clearance,  there  are  the 
pockets  below  the  outlet  and  inlet  valves  that  add  to  the 

other  clearance.  Generally  speaking,  this  is  about  one- 

fourth  of  the  piston  clearance.  Talcing  both  these  clear- 
ances into  consideration  and  reducing  them  to  percentage 

of  cylinder  volume,  it  may  be  said  that  the  average  single- 
stage  compressor  has  clearance  spaces  equal  to  2%   of  its 

volume        At     100  lb 

ealli 

machine, 

■  ii  and  /'■  svet  tight 
in  mi  air-compressor,  even  when  it  i>  new  and  fitted  with 

the  beat  i   this  be  expected,   far  m 

requires  gaskets  and  many  bolts  i"  keep  n  cylinder  head 

tight,  and  heavy    pressure   iron,  a  to  b  to  make 
B     pipe  thread    light.       It     is    evident.    therefore,    that    the 

contact  the  rings  make  with  the  cylinder  walls  is  not  suffl 

for  a  joint     This  can  casdv  be  tried  by  taking  an 
inlet  valve    out    of    one    end    of    an    air  compressor   and    an 

outlet-valve  from  the  other  end;  admit   the  receiver  pre* 
sure  at    100  lb.   into  the  cylinder,  and  the  air  will   rush  out 

ii  the  inlet-valve  opening  in  proportion  to  the  i   
diiion   of  the  cylinder  piston   and   rings.      Inasmuch 
s   dime-  tin-  becomes  a  great  lo-s  in  an  air-compressor, 
an  operator  should,  upon  installing  a  compressor,  make 
the  above  te-t  to  familiarize  himself  with  the  normal  leak 

age  when  the  compressor  is  new.  Then,  when  the  machine 
is  not  delivering  its  proper  quantity,  a  second  test  will 
show  the  difference,  For  this  purpose  I  use  a  plug  to 

screw  into  the  inlet-valve  opening.  This  plug  has  a  round 
hole  bored  in  it  of  such  a  size  for  any  given  compressor 

that  the  pressure  indicated  on  a  gauge  also  attached  to 

the  plug  shows  somewhere  from  2  to  10  lb.  By  a  refer- 

ence to  a  'Discharge  from  Orifices'  table,  the  approximate 
volume  flowing  out  may  be  determined  and  recorded.  If 
after  use  this  machine  requires  overhauling,  a  repetition 

of  this  test  will  show  the  additional  comparative  loss,  and 
thus  the  condition  of  piston  and  rings  may  be  determined 

without  removing  them.  Speaking  of  rings,  it  is  seldom 

that  snap  rings,  even  with  eccentric  circumferences,  are 

good  enough  for  compressors  having  cylinders  over  8  inches 
diameter.     Sectional  rings  provided  with  springs  are  better. 

The  leakage  around  the  piston-rod  through  the  packing 
gland  may  be  considerable  when  a  compressor  is  carelessly 

operated,  or  it  may  be  practically  nothing  with  good  pack- 
ing, a  smooth  rod,  and  proper  attention.  Taking  average 

cases,  it  may  be  assumed  that  there  is  a  general  loss  of 

3%  of  the  volume  of  the  cylinder  due  to  leakage  around 

the  piston  and  piston-rod.  In  testing  for  such  leakage  the 
piston  is  placed  in  different  positions  and  air  under  pressure 

thai  corresponds  to  the  position  of  the  piston  is  admitted, 
and  the  results  are  then  properly  averaged. 

Valve  Leakage  and  Slippage. — Poppet  valves  are  seldom 
perfectly  tight,  and  at  ordinary  operating  speeds  do  not 

close  exactly  at  the  end  of  the  piston  stroke.  All  result- 
ing leakages  are  against  the  volumetric  efficiency  of  the 

compressor.  In  the  inlet  valve  comes,  first,  the  slight  slip- 
page due  to  delayed  closing  when  some  of  the  air  in  the 

cylinder  will  he  pushed  out  again;  and  when  the  valve  is 
seated,  if  it  is  not  absolutely  tight,  a  certain  quantity  is 

being  pushed  out  as  compression  progresses.  In  the  outlet- 
valve  the  slippage  and  leak  help  fill  the  cylinder  as  the 
intake  stroke  progresses,  thus  reducing  the  intake  volume. 

I  determine  these  leakages  in  the  same  manner  as  with 

the  piston  leakage,  by  means  of  a  pressure  gauge  and 
small  nozzles,  using  the  orifice  discharge  tables  to  get  the 

quantity.  In  ordinary  machines  these  valve  leaks  and  slip- 
pages will  amount  to  4%  of  the  cylinder  volume.  It  will 

readily  be  seen  that  the  slippage  is  a  function  of  the  piston 

speed  ;  the  greater  the  speed  the  greater  the  slippage,  until 

a  speed  of  200  r.p.m.  is  attained,  which  is  practically  the 

limit  for  ordinary  poppet  valves.  Indeed  it  may  he  less, 
depending  on  the  weight  of  the  valves.  I  remember  trying 

a  10  by  10  compressor  driven  by  a  water-wheel  so  that 
any  desired  rate  of  revolution  could  be  maintained.  A 

hole  was  drilled  in  the  side  of  a  receiver  and  gauge  read- 
ing taken  at  various  speeds.  At  168  r.p.m.  the  maximum 

reading  was  taken,  and  this  reading  was  maintained  up 

to  180  r.p.m.,  when  the  pressure  fell  for  any  increased 
number  of  revolutions.  If  mechanical  valves  had  been  used 

the  revolutions  could  have  been  materially  increased;  just 

what  the  limit  would  be,  I  do  not  know. 

Temperature  Considerations. — These  are  of  great  impor- 
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remely  difficult   to  determine.     It   is  evi- 
dent,  however,  that   the  lower  the  intake   temperature   is. 

the   weight    and   consequently   volume  of   air 
sot  will  deliver.     It  is  desirable,  therefore,  t" 

draw  the  air  from  the  coolest  place  adjacent  to  the  ma- 
and  at  the  same  time  from  a  place  free  from  fume 

or  dust.     It  is  als.i  evident  that  the  hotter  the  inlet-valves. 

n-  heated  the  intake  ah  -    through 
and  over  their  hot  surface,  and  the  greater  it   will  expand. 

_   I  taken  into  the  cylinder  ai 

quently  the  resultant  vol  ssed  air.     I 
is  true  cylinder  walls  am  Inasmuch  as 

■  iily   method   in   a  single-stag 
temperatures,   it   is  important 

hat   tin/   water-jackets  are    tree    from  sediment   and 
that   a  quantity  of  water  is   passed   through   the  jackets 
sufficient   to  show  no  noticeable  difference  of  temperature 

gh.      Tlie   idea   is  to   keep   a   cylinder  conl 

;   to  get  as  great  a  weight  of  air  as  possible  into  it. 
An    experiment    can    readily    he    made   to   show   this   tem- 

perature  influence.     Drill   a  hole   in   the   air-receiver  and 

note  the  gauge  pressure  when  it  becomes  stationary  with 

sor  running,   then   clo-c  off  the  jacket   water 
and  note  the  pressure  gradually  drop,  showing  the  loss  of 

volume.     In  stage  machu         "         -  not   too much  to  allow  foi  rature  influ 

ming   the   loss  are:      (1)    Clearance   losses, 
1 1  valve  leal, 

_■-.  V ,  ;  i  li  temperature  I"--       i  akin;.'  a  total 
In    other   words,    the   compressor   gives 

its  catalogue  free-air  rating,  when  operating  at  catalogue 
receiver  pressure.     1  quite   a 

loss.    Inn    il    is   practically   true,   ami    may   he  BO 

berent  in  the  ordinary  poppet-valve  sing]  pressor. 
Now.  if  this  condition  exists  to  start  with,  and  neve 

lw-ltcr.  hut  always  worse  by  wear,  it  is  evident  that  the 
best  care  and  attention  must  be  given  the  machine.  I  have 

noted  many  machines  of  this  type  [hat  were  not  giving 
ralumetric  efficiency  from  being  in  had  repair  and 

unskillfully  handled.  It  becomes  evident,  thereto 

if  an  air-compressor  is  not  doing  its  work,  very  material 
gains  can  he  made  by  investigating  the  Bourees  of  loss 
as  herein  indicated,  and  making  necessary  repairs.  [;  |s 

If-evident  thai  these  losses  will  decrease  in  some 

ratio    as    the    pre-.  -         and    by    experiment    the 
result    is  about    as    follows: 

Volumetric  i  100-lb.  pressure,  7" 
i   (in  11...  82$  ;  at   40  11,..  859S  :  ai  25  lb.,  38'         : 

other  words,   the  same   i  will   give   25' ' ,    more   air 

at  i">  Ih.  than  at  100-lb.  receiver  pressure.     Now,  inasmuch 
as  25  Ih.  is  the  working  pressure  of  the  low-pressm 
take  cylinder  in  a  two-stage  machine,  it  needs  no  comment 
to    show    why    it    is    desirable.      Tt    is    also    evident    that    a 

purchaf  ore   for  his  money,   i' 

cully  of  other  gains,  when  buying  a  two-stage  con 

While  rs  an-  rated  by  displacement  which  does 
not  show  their  true  output,  most   pneumatic  tools  are  very 
much    underrated    by    their    builders,    especially    pneumatic 

-.  chippers,  and   boring  machine:   some  as  much  as 
An  air-compressor  need   not   he  condemned  for  laek 

of   duly,   tin-  it    does   not    operate   as   many    tools 
a-  rated  in  the  catalog 

For  first  aid  rippled  compressor,  it  may  be  sug- 
iy  he  remedied  by 

putting  a  thin  piece  of  boiler  pjnte  on  the  piston,  or  thin 
paper  gaskets   under  tl  If   possible.     Piston   and 

rod    losses    point  ■_■   the   cylinder.   In  new   rings, 
and  to  need  of  proper  packing.     Valve  leakage  demands 

ding;    valve    slippage,    the    putting    in    of    heavier 

pressor  .  Temperature 
lay  be  decreased  bj    _ 

jacket   water  or  more  of  it.  or  by  cleaning  out   the  jackets, 
mpressor  lack-   but    I  fumish- 

enougfa    for    its   work,   and    the 
tions   have   all   been   taken   advani 

pensi sting  of  a  rotary  blower  may  be  attached  to  the  suc- 

tion of  the  compressor  so  ;is  to  give  an  intake  pressure 

of  one  or  two  pounds,  and  this  will  materially  increase 
Ihe  output  of  the  compressor.  tare  must  be  taken  to 

supply  a  blower  having  al  least  l.V;  greater  capacity  than 
the  compressor. 

Tin-Dredging  in  Alaska 
By  T.  H.  GlBSOH 

A   dredgl  ailed   this  year  on    Buck   creek   in   the 
York  district  of  Seward  Peninsula  for  tin-  purpose  of 
mining  It  is.  I  believe,  the  only  dredge  ever 
built  to  mine  tin  in  territory  belonging  to  the  United  Slates. 
The  material  for  this  dredge  was  landed  on  the  ground 

;  -1  7.  and  il  was  completed  and  ready  to  run  Septem- 
ber ti.  though,  on  account  of  the  dam  behind  the  dredge 

washing  out.  ami  some  engine  troubles,  operations  were 
delayed  until  September  10.  This  dredge  was  designed  by 
\V.  W.  Johnson  and  H.  6.  Peake  and  was  financed  by 
them  and  some  of  their  friends  in  San  Francisco.  It  has 

-ft.  bucket-line  and  its  power  is  supplied  by  two  40- 

hp.  Union  gas-engines.  It  uses  160  gal.  of  distillate  per 
day.  The  material  passes  from  the  buckets  into  a  4-ft. 
revolving  screen  13.5  ft.  long  and  having  3-in.  perforations. 

TIX-D1  SVIXG    ONE    SLUICE    BEIXG    CLEANED    I  i'. 

The  oversize-  passes  to  a  conveyor-bell  running  almost  hori- 
zontally ami  is  dumped  just  far  enough  asleni  to  give 

clearance.  The  undersize  drops  into  a  steel  box  open  at 
the  lower  end  ami  set  at  such  an  angle  that  the  material 

flows  freely  into  either  of  two  42-in.  sluices  which  run  to 

the  stern  and  project  44  ft.  beyond,  being  supported  by- 
cables  from  the  rear  gantry.  A  cut-out  partition  in  the 
steel  box  enables  the  operator  to  send  the  material  down 
one  sluice-line  while  the  other  is  being  cleaned  up.  The 

water  is  supplied  by  a  10-in.  centrifugal  pump.  A  6-in. 

pipe  leads  to  the  head  of  the  sluices  and  an  S-in.  pipe 
to  four  3-in.  nozzles  in  the  screen,  which  spray  np- 

against  the  downward  moving  material.  The  sluices 
contain  Hungarian  riffles  2Va  in-  deep,  set  2%  in.  apart. 

The  dredge  was  closed  down  October  15.  so  that  the  crew- 
could  catch  the  last  boat  down  from  York  this  fall,  lie 

tween  September  10  and  October  15,  92  tons  of  tin  con- 
centrate, having  an  average  content  of  64%  tin.  was  mined. 

Of  this,  74  tons  was  shipped  to  Seattle  on  the  Corwin. 

The  rest  was  shipped  out  on  the  Duxbury,  a  small  gaso- 
line schooner  leaving  later.  The  concentrate  at  present  quo- 

tations is  worth  over  $500  per  Ion.  Heretofore,  small  lots 
have  been  shipped  from  the  York  district  and  had  to  go  to 

i!!.  to  Wale-,  or  to  Hamburg,  Germany,  for  treatment. 
but  it  is  now  thought  thai  arrangements  may  he  made  to 
treat  it  on  the  Pacific  Coast.  Mr.  Johnson  thinks  the  out- 

put will  exceed  300  tons  of  concentrate  next  season.  The 
phenomenal  of  this  little  dredge  seems  to  open  a 
very  alluring  field  for  others,  but  it  must  be  kept  in  mind 

that  so  far  as  known,  the  rich  tin-bearing  grounds  are  con- 
fined to  Buck  creek  and  this  company  has  it  all  tied  up. 
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The  London  Market  for  Mining  Shares  and  Metals 
i   i 

The   !•  .1-  been  marked  bj    profound  political 
disquiet,  « hi.h  has  bean  so  widely  diatribnted  as  to  affect 
both  mining  operation!  and  those  financial  arrangements 
mi  which  tli.>  miner  depends  for  capital,     Revolutions  In 

1  China,  military  in  Morocco,  Ti ipoli, 
iiinl  Persia,  serious  friction  among  at  least  three  of  the 
Oreal  Powers,  has  all  shaken  thai  pockel  nerve  which 
i-  (!■  ponsiva  in  the  human  anatomy.    The  Mes 
nan  revolution  appears  to  have  run  its  course  to  a  pacific 

unmation,  ami  the  hope  may  be  entertained  thai  the 
political  stability  of  the  Government   in  thai   great   mining 

d  will  tend  i..  encourage  further  exploitation.    China 
il  in  tin-  throes  of  an  upheaval  thai  seems  likely  i" 

•■an-.-  a   complete   abandonment    of   hoary   anachronisms; 
Imt  it  is  improbable  thai  industrial  peace  will  be  restored 
for  i  long  time  to  come.    The  mining  interest  in  this  rero 
hit  inn    is    relatively    unim- 
I  ortant,   except    as   it    af- 

fects coal,  Imt  the  destruc- 
tion  of   credit    will   affect 

tin'  money  markets  "('  Eu- 
ro|  e.     TIip  iron   mini 
Morocco   and    tl   il-nml 
turquoise  deposits  of  Per- 

sia 'jims  a  mining  touch 
to  the  unhappy  plight  of 
two  decadent  nationalities. 
Hut  these  direct  relations 

IxMw    mining  ami  poli- 
ties arc  insignificant  com- 

pared to  tin1  indirect  effect 
of  international  imbroglios 
upon  tlic  business  of  the 
world.  More  than  one 
chairman  at  recent  com 

pany  meetings  in  London 
lias  explained  how  the  fi- 

nancial arrangements  made 
by  him  and  his  co-directors 
during  1911   were  modified 
by  the  panic  which  in  turn  seized  Paris,  Berlin,  and  Lon- 

don, with   instant   echoes  at    New   York,   Melbourne,   and 
Bombay.  Indeed,  the  most  salient  feature  of  the  year  under 
review  is  its  testimony  that  the  London  market  is  keenly 
sensitive  to  international  political  trouble,  and  that  other 
centres  are  quick  to  respond.  The  telegraphic  wire  has 
proved  a  boon  to  business  by  affording  swill  communica- 

tion, but  it  has  also  added  a  new  terror  to  the  life  of  a 
business  man  in  placing  his  plans  at  the  mercy  of  events 
in  the  far  corners  of  tin'   globe. 

Socially  the  year  1911  was  rendered  noteworthy  by  the 
coronation  of  King  (ieorge  V.  with  attendant  celebrations 
and  festivities,  all  of  which  interfered  with  the  routine 

of  business  and  the  progress  of  speculation.  After  the 
coronation  came  an  exceptionally  sunny  summer,  causing 
the  holidays  to  lie  unusually  prolonged.  To  our  American 
friends  it  may  seem  that  such  incidents  should  not  affect 

business,  but  they  do.  It  has  been  said  that  my  fellow- 
countrymen  take  their  pleasures  sadly:  they  certainly  take 
their  holidays  religiously.  For  several  months  the  City 
was  half  deserted  by  its  most  dynamic  personalities.  Spec- 

ulation languished.     Then  came  wars  and   n   rs  of  wars, 
a  railway  strike,  a  couple  of  mining  fiascos,  followed  by 
the  usual  November  fogs  and  cold  rain,  enough  to  dampen 
the  spirit  of  Sunny  Jim  himself.  On  the  whole,  we  are 
well  rid  of  1011,  and  have  good  reason  to  expect  better 
things  in  1912.  A  comparison  of  quotations,  given  on 
another  page,  will  exhibit  the  trend  of  the  market  since 
this  review  was  written  a  year  ago.  The  general  tendency 
is  downward. 

Transvaal.     The  South  African  or  'Kaffir'  market  has 

uudei 

the    fact    that    (be    Hand   hi  lith.      An    ■ 

moiis  quantity  of  g,.|,i  remains  to  be  dug  out  ol  the  ground 
and    many    millio  -      :>ids   sterlinj 
tribute!    among    shareholders,    but    thl  departed. 

'I'hc  best    features  of  mining  at   Johannesburg  have 
been   discounted,   and    in    future   the    unexpected    will    be 
unpleasant.      Much    new   and    original    work    remains    to    DO 

done  in   the   technical   departments,  but    thi 
expansion    as   regards   minii         ,        ions   bIiowb    sigtu 

termination.     At   the  beginning  of  tin-  year  the  fir   i 
Wernher,    Beil   &    Co.   distributed    h    mg   two 
holding    npanie-,   the   Rand   Mines  and   the  Central   Mm 
ing  iv    [nve  tmenl    Corporation,     Allied    Beil    died 
years  ago.     Sir  Julius  Weridicr  is  an   invalid  and  has  been 
■   pclled    to   withdraw    from   active   business.      Thus  a    big 

THE    EASTERN    HAM'. 

factor  in  Hand  affairs  is  no  longer  potent.  The  financial 
house  next  in  rank  is  the  Consolidated  Gold  Fields  of 
South  Africa;  this  also  is  extending  its  activities  outside 
of  the  place  of  its  origin,  and  has  aci|uired  interests  in  Cali- 

fornia, Canada,  Trinidad,  and  Mexico.  Other  South  Afri- 
can bouses  have  followed  suit.  It  may  he  accepted  that 

the  well  informed  recognize  a  necessity  for  diverting  ener- 
gies hitherto  concentrated  on    the   Main    Reef  series   in   the 

Transvaal. 
Turning  to  the  It)  representative  quotations,  it   will  be 

noted   that    the   East    Hand    Proprietary,   alter  a   tardy   and 
discreditable  confession  of  a  vain  effort  to  carry  out  a  too 
ambitious  programme,  has  suffered  a  drop  of  40< ,    in  its 
market  valuation.  The  life  of  the  Robinson  is  drawing  tfl 
a   dose,   heme  a   decline   iii   the  appraisal   thai    should    have 
I     earlier     I      iv   gradually.      The    Meyer  &    Charlton 

affords  a  pleasant  example  of  stability  ami  good  manage- 
ment. The  big  consolidations  of  the  Crown  Mines,  Hand 

Mines,  and  the  Randfontein  groups  have  suffered  from  the 
East  Rand  exposure  and  from  the  shortage  of  native  labor. 
This  last  has  been  a  constant  hindrance  to  the  fulfilment 

of   large-scale    plans   of   operation,  and    it    is   only    recently 
that    frank    acknowledg   nt    has    been    made    of    it,      The 
companies  that  have  completed  new  and  large  milling  plants 
during  the  year  have  tended  to  cheek  the  drooping  lone 
of  the  market  and  will  be  prominent  in  1912.  I  refer 

especially  to  the  i wo  Moihliu' I'm 1 1 eiu  companies,  ill''  City 
Deep,  and  the  Brakpan.  The  City  Deep  has  suffered  from 
errors  in  mill  construction  and  from  rumors  concerning 
the  title  to  its  mining  claims. 

Rhodesia  ban  engaged  a  large  share  of  public  attention, 
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due  in  part  to  an  uneffectnal  effort  on  the  part  of  market 

stimulate  a  b   a,  that  is.  to  drive  the  public 

into  a  Btate  of  irrational  optimism.  The  boom  spluttered 

lika  a  ;,'l  by  a  doom  all 
the  denser  for  the  brief  pyrotechnics.  The  production  of 

gold  shows  an  increase,  but  it  is  so  slight  as  to  be  dis- 

appointing. An  analv-  Khodcsian  returns  indi- 

cates that  21  out  of  the  162  productive  mines  yield  70r; 
of  the  put.  Further,  the  four  biggest  producers 
(the  Globe  &  Phoenix,  Giant,  Eldorado,  and  Lonely  Reef) 

contrifa  rot.  The  Rhodesian  mar- 

ket is  the  most  cleverly  manipulated  of  any  mining  depart- 
ment and  the  legerdemain  of  share-dealings  is  nowhere  car- 

ried to  so  dangerous  a  point.  Reports  given  to  sharehold- 
ers are  usually  both  belated  and  cryptic.  However,  as 

against  the  slight  gain  in  production  and  the  manifold 

signs  of  irresponsible  finance,  it  is  pleasant  to  record  the 

development  of  several  fine  properties,  quite  capable  of 

becoming  the  basis  lor  profitable  mining,  if  that  operation 
were  not  tied  to  over-capitalization  and  excessive  appraisals 
that  leave  no  chance  for  sound  business.  Among  the  new 

mines  are  the  Shaniva,  an  agglomerate  deposit  that  continues 

to  open-up  splendidly,  the  Cam  &  Motor,  with  several 
lenticular  ore-shoots   of  excellent  grade,   and   the   Lonely 

wist   AFRICAN    GOLDFIELDS. 

licet,  a  small  hut  rich  and  continuous  orebody.  The  last 
mentioned  affords  an  excellent  example  of  ill-regulated 
optimism;  the  vein  is  rich  but  narrow,  the  mill  has  a  ca- 

pacity of  40111)  tons  per  month,  at  which  rate  two  levels 

must  he  opened  up  annually,  arguing  unbounded  confidence 

in  the  persist, in,,  of  the  ore-shoot.  The  shares  stand  at 

£3%,  or  over  $4,500,000  for  a  mine  having  only  about 
$1,500,000  of  profit  assured.  The  Globe  &  Phoenix  is  the 

most  productive  mine  and  holds  its  own.  despite  some  minor 

set-hacks.  The  Giant  has  lost  its  orebody  by  a  fault,  and 
now  fai  srtain  future.     The  British  South  Africa 

■  '  company,  which  is  the  landlord  of  Rhodesia. 
has  not  declared  a  dividend  as  yet.  but  holds  out  the  promise 

of  doing  something  tor  i  iters  soon.     The  Tangan- 
yika Concessions,  the  big  Anglo-Belgian  copper  company, 

with  mines  i  i   Free  Stale  lias  been  the  sport  of 
hulls    and    b<  I  .    throughout    the    year. 

This  enterpri  ats  tin-  application  of  much  energy, 
more  money,  and  less  tei  perienoe  than  is  advisable 

at  this  stage  of  the  world's  history.  The  coming  year  should 
see  a  show-down,   Eo  laign  was  started  in 
.Tunc  and  the  publication  of  n  »  be  deferred. 

Wist  Ainu  I  has  bad  its  sat-back  in  the  shape  of  . 
Prestea,  the  company  representing  the  consolidation 

of  the  Prestea   Block  A  ami  the  Prestea  Mines.     When  the 

UO-stamp    mill    was   approaching   completion   it    was   stated 

new  manager  t1  ough  ore  for  half  its  ca- 
pacity could  be  supplied.  On  the  other  hand,  the  Ashanti 

Goldfields  is  doing  well  and  has  opened  another  ore-shoot 

of  a  most  promising  nes  of  which  good 
things  were  expected  have  languished.     The  Gold  Coast  is 

i  with  a  malaise  that  deadens  the  energy'  of  every 

white  man  and  binders  the  completion  of  plans  cheerfully 

devised  in  London.    Lack  of  labor,  or  lack  of  laws  regulat- 

ing  the   native   laborer,  has  become  a   familiar  complaint. 
The  companies  are  co-operating  and  are  doing  their  best  to 

i   unsympathetic  colonial  Government  to  aid  them  in 
this  first  step  to  industrial  development.     The  Government 
is  not  quick  to  aespond ;  it  appears  to  look  upon  the  mine 

operators  as  the  'bold  bad  men'  of  a  nursery  ballad  and 
mulcts    them   of   even   scant    profits   by   imposing   excessive 

rail's  for  transport  of  supplies  and  machinery  on  the  Gov- 
ii t   railways.      The   output   of  gold  is  increasing,   but 

nothing  like  as  rapidly  as  was  expected.     Profits  are  small 
because  the  initial  outlay  is  heavy,  time  is  squandered,  and 

agement  is  rendered  costly  by  climatic  obstacles. 
As    a   supplement   to   gold    digging,    the    West    African 

D  boasts  the  beginning  of  a  petroleum  industry  and  of 

alluvial  tin  mining.     The  latter  has  brought  Nigeria  much 

TUE  GOLDFIELDS  OF  WESTERN  AUSTRALIA. 

to  the  front  during  1911.  At  the  end  of  the  year  the  public 

interest  in  a  dozen  tin  companies  shows  signs  of  increase. 
Eleven  years  ago  the  first  samples  of  tin  ore  were  sent  by 
the  then  High  Commissioner  to  England.  Now  a  hundred 

companies  and  syndicates  are  at  work  on  the  Bauchi  plateau 
and  elsewhere  in  Northern  Nigeria.  A  branch  railway  is 

being  built  to  the  placer  mines.  Water  conservation  during 
the  wet  season  lias  helped  to  prolong  productive  operations. 
The  landlord  of  this  region  is  the  Nigeria  Company.  At 

present  shipments  are  being  made  ranging  from  5  to  40  tons 
of  concentrate  per  company  per  month,  the  total  being 

about  150  tons  of  stuff  containing  .111  to  7()''c  tin.  Owing 
to  the  prevailing  high  price  of  the  metal  a  further  increase 
of  activity  is  probable. 

Australasia,  as  a  mining  region,  is  largely  divisible  for 
market  purposes  among  Western  Australian.  Broken  Hill, 

ami  Copper  departments.  Of  these,  Broken  Hill  has  been 

most  prominent  during  1911.  owing  mainly  to  the  discovery 
of  a  new  run  of  ore  in  the  British  Broken  Hill  Proprietary, 

a  mine  whose  career  has  been  chequered  by  over-capitaliza- 
tion and  other  misfortunes.  The  mine  was  shut-down  in 

1907  and  the  company  sold  its  tailing  heaps  to  the  Zinc 
Corporation,  receiving  over  $500,000   in   cash.     With   this 
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In    1910,  a 

-»'!i.  level,  mill  in  191  1  this 

ileal  importance. 

l'.\  1. 1. -in-,'  indicate*  thai  this  ore  ia  not  pai  i  lode, lint   In 

*  thai  have  mad*  Broken  Mill  famoai  for  n^  silver, 
production,    A  high  price  for  the  baae  metals 

luu  helped  Broken  Mill  and  the  successful  heheflciatii 
old  d  Ion  |rrade  refractory  ore  in  the 
ininc.  ha',  lifted  share  quotations.    The  process  companies 

■  bitter  tiijlii   (  il»'  events  of  the  year 
being  the  unfavorable  decision  obtained  by  the  Elmore  com- 

panies'in  ilii'ir  rail  against  the  Sulphide  Corporation.  This 
particular  quarrel,  however,  represents  only  a  small  pan  of 
the  cross  Are  of  litigation. 

In  Western  Australia  the  gradual  exhaustion  of  the 
RaJgoorlie  bonanzas  is  repeatedly  emphasized  by  acknowl- 

edged reduction  of  ore  reserves  and  decreasing  dividends. 
New  nulls  and  new  managers  arc  introduced  to  stem  the 
ebbing  tide,  bnl  in  vain.  Among  the  big  mini's  the  Golden 
Borse-Sboe  has  suffered  from  a  drastic  diagnosis  of  its  eon- 
iliti'ui  and  the  Kalgnrli  has  had  to  submit  to  an  unpleasant 
stock-taking;,    An   g  the  outside  mines  the  Sons  of  Qwalia 
IihIcIs  its  own,  a  new  orebody  having  been  traced  from 
surface  to  the  11th  level.  The  Oreat  Fingall  has  aroused 
fresh  hopes  by  the  discovery  of  an  orebody  in  the  bot- 

tom of  the  mine,  giving  some  color  to  a  favorable  geo- 
logical  surmise.  Efforts  to  regain  public  interest  in  new 
districts  have  proved  futile  by  reason  of  the  failure  to  find 
any  new  goldfield  justifying  keen  interest.  The  Bullfinch 
boom,  started  in  a  most  reckless  manner  at  the  close  of  11110 

and  endorsed  by  the  Premier  of  the  State,  came  to  an  in- 
glorious end  early  in  1911.  The  shares  of  the  original  mine 

have  fallen  to  W  shillings  from  a  height  of  £3%  while  the 

'pups'  or  extensions  have  gone  to  the  liquidation  morgue. The  crisis  at  the  Waihi  mine  in  New  Zealand  is  one  of 

the  notable  events  of  the  year.  From  a  quotation  of 

£10'  „  in  1910,  the  price  of  the  500,000  shares  dropped 
to  -7s  in  1911.  This  was  due  to  a  belated  acknowledgment 
of  the  fact  that  the  several  lodes  in  the  mine  had  become 

poor,  necessitating  a  radical  diminution  of  the  gold  and 
silver  output.  The  impoverishment  became  marked  just 
below  the  lower  limit  of  oxidation,  and  is  also  due  in  part 
to  a  change  of  country-rock.  This  was  for  many  years 
the  finest  gold  mine  in  the  world;  hence  the  fiasco  is  much 
regretted. 

The  AMERICAN  department  includes  the  Mexican  group. 
It  is  first  in  alphabetical  order,  and  the  first  in  honor  is 
the  Alaska  Treadwell.  The  mine,  with  its  affiliated  neigh- 

bors, the  United  and  the  Mexican,  on  Douglas  island,  con- 
stitutes one  of  the  very  best  exponents  of  the  application 

of  technical  science  and  good  sense  to  mining.  The  man- 
agement deserves  the  greatest  credit  for  economy  and 

skill,  both  of  which,  fortunately,  have  been  favored  by  a 
persistent  orebody  of  big  dimensions.  The  Camp  Bird  is 
now  a  Mexican  enterprise,  the  old  mine  in  Colorado  being 
nearly  exhausted,  after  yielding  a  magnificent  return,  part 
of  which  has  been  re-invested  in  the  purchase  of  the  Santa 
Gertrudis  at  Pachuca.  There  the  new  mill  has  recently 
started,  the  mine  is  opening  up  well  in  depth,  and  a  profit 
of  $1,000,000  this  year  and  $1,500,000  next  year  is  antici- 

pated. At  El  Oro  the  year  has  been  marked  by  the  trans- 
fer of  the  management  of  the  Mexico  mine  from  the  Ex- 

ploration Company  to  S.  Pearson  &  Son.  The  transfer 
was  not  effected  without  heart-burnings,  but  it  was  fol- 

lowed by  the  reappointment  of  the  former  resident  man- 
ager, and  has  not  been  associated  with  any  marked  drop 

in  quotations,  which  remain  on  the  rose-tinted  level  of 
French  optimism.  The  Esperanza  has  had  some  setbacks, 
and  the  El  Oro  is  doing  nobly  despite  its  waning  vigor. 
Oroville  Dredging  has  gained  interest  by  the  completed 
purchase  of  the  Pato  concession,  in  Colombia,  which  it  is 
hoped  will  restore  its  shattered  fortune.  West  Mexican  is 
not  quoted,  being  in  difficulties  with  its  famous  Rosario  mine 
near  Guadalupe  y  Calvo,  in  Chihuahua.  The  Tomboy  has 
again  prolonged  its  life  by  acquiring  adjacent  property, 

the  approaching  exhaustion  of  the  Argentine  being  com- 
pensated by  the  purchase  of  the  southern  part  of  the  Rev- 

ple  ol    nun:..  , .1,1 
notable   events   in   the    \ 

ware  the  issue  ■•!   bonds  by  tin 
trolling  dredging  end  agricultural  propert)    iu  Califoi 
and  the  Granville,  a  mining  companj 

C.  Treadgold,  II.  C,  Hoover,  and  A.  C.  Beatty,  In  exploit 
a  pari  of  the  White  Cha   1  in  the  Klondyke  di 
public  issue  was  made,  all  il   apital  required  being  readily 
rabscribed. 

The  quotations  for  one  or  two  Ontario  shan 
the  brief  excitement  created  by  the  gold  discoveries  si  Por 
rapine,    Bewick,  atoning  &  Co.  brought  oul  the  Northern 
Ontario  Exploration  Co.  and  enlisted  the  i   peration  of 
other  financial  houses.  A  block  of  Bollinger  shares  was 

acquired,  but  was  sold  on  the  lir-t  big  rise.  Lack  oi  real 
information,  in  the  form  of  assay-plans  of  the  rich  mines, 
has  nearly   killed    public    interest    in    the   Ontario  goldflelds. 

Asn.      No  new  discovery  of  note  has  been   made  at    the 
Kolar  gold    mines   in    Mysore,    India,   during   the   year,   bul 
the  developments  have  been  satisfactory,  especially  al 
Mysore  and  Nnndydroog  mines.    The  Champion  Reef  has 

been  in  poor  ground   for  lour  years,  but   th   ■<■  disclosed 
during  the  year  is  better  than  a  year  ago,  and  the  profits 
are  consequently  greater.  The  mosl  important  factor  in 
the  improved  situation  on  the  Kolar  field  lias  been  the 
reduction  in  costs  consequent  on  cheaper  electric  power. 
Of  other  gold-mining  districts   in    India,   the    Uliarwar  has 

proved  a  failure  and  work  has  been  suspended;  on  the 
other  hand,  the  Anantapur  goldfield  is  developing  in  a 
promising  way. 

In  Siberia  the  Lena  Goldfields  is  remarkable  as  the  most 

productive  alluvial  gold  mine  in  operation  anywhere.  The 
ground  is  permanently  frozen,  as  in  the  Yukon,  and  the 

gold  lies  on  bedrock  100  ft.  below  the  surface.  Drift- 
mining  accompanied  by  steam-thawing  is  employed.  In 
the  season  of  1911  the  output  of  gold  was  £1,619,406,  or 
$8,047,030,  from  881,000  cu.  yd.,  or  an  average  of  10  dwt. 
per  yard.  The  cost  averaged  $6.21  per  yard.  This  seems 

appalling,  but  it  is  due  largely  to  dillieulties  of  administra- 
tion and  the  expensive  character  of  the  methods  required 

to  extract  the  gravel.  In  the  far  east  of  Siberia,  the  Orsk 

Goldfields  has  erected  a  dredge,  from  which  much  is  ex- 
pected. A  preliminary  run  with  a  stacker-scow  has  shown 

a  yield  of  $1  per  yard,  but  it  is  not  likely  that  this  is  a 
correct  average  of  the  ground. 

Copper.  This  group  is  important  and  interesting.  Some 
of  the  Australian  mines  have  been  unfortunate.  At  the 

Great  Fitzroy,  in  Queensland,  the  oil-flotation  process 
proved  a  failure  in  the  concentrating  mill  until  the  end  of 
the  year,  and  smelting  of  selected  ore  gave  scanty  returns. 
At  Great  Cobar,  in  New  South  Wales,  the  acquisition  of  a 
neighboring  gold-quartz  mine  has  been  good  policy,  as 
affoi'ding  a  profitable  form  of  silica  for  mixture  with  the 
pyrite  ore,  but  the  underground  operations  in  the  parent 
mine  had  been  neglected  during  the  reorganization  of  the 
smelting  portion  of  the  undertaking.  The  Poderosa,  in 
Chile,  has  made  many  shipments  of  22%  ore,  but  the  lode 
is  pinching  in  depth  and  operations  have  been  hindered  by 
heavy  snows  followed  by  flooded  workings.  The  Siberian 
group    has    been    conspicuously    successful.     During    the 
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year  the  Atbasar  passed  under  the  control  of  the  group  that 

is  operating  the  Spassky,  by  the  transfer  of  a  block  of 
shares  held  by  an  American  group,  which  still  holds  a  large 

interest  in  th<-  Kyshtim.    I  a    ipanies,  unlike  in 
many  respects,  are  linked  in  several  ways,  and  represent  the 
tit  survival  uer  boom.    The  Sissert  estate,  another 

Russian  copper  property,  in  the  X'ral  region,  has  been  the 
objective  of  examinations  and  negotiations  on  the  part  of 

British  operators,  who,  failing  to  meet  the  terms  of  the 

vendors,  have  Been   the  estate  pass  into  the  hands  of  a 

-.an    group,    which    is    likely    to    develop    the   mine    and 
give  the  B  chance  to  come  in  on  an  upper 

The    Arizona    Copper    at    the    end    of    the    current    year 

has  completed   plans  for  re-arranging  its  plant.     Several 
Norwegian   copper   mines   are   controlled   in    London,   but 
labor  troubles  and   other  causes  less   transitory   have  de- 

sed   them,     The   Caucasus  Copper  company,  which  is 
by  J.  P.  Morgan  capital,  is  still  in  difficulties. 

Large  sui  have  been  spent  and  the  best  English 
and  American  advice  obtained.    The  concentration  plant,  as 

ganized  by  James  Colquhonn,  late  of  Arizona,  and  the 

Iter,  under  the  management  of  W.  R.  Van  Liew.  at  one 
time  at  Anaconda,  are  both  in   excellent   condition,  and   the 
reserve  cm, noons.    The  dims 

ditions  are  a   b  againsl  success,  and  the  heavy  eapitaliza- 

i  debts  lefl  by  previous  mismanagement  will  always 
militate  againsl  the  reputation  of  this  company.    The  Mes- 

sina mi  lorthern  Transvaal,  though  containing  rich 
ore.  Iin-  not  made  any  profit  so  tar,  because  of  the  inability 

II  on  the  spot  and  the  lack  of  communication.    The 

more  hope]  nl,  bei  ause  the  railroad  will 

he   shortly  completed,   connecting   the    Rhodesian    railway 
system  with  Delagoa  Bay,  and  with  Pretoria,  Johannesburg, 
and  Cape  Town.     The  most    important  event,  however,  has 
been  the  discovery  of  a  coal  seam  aboul  thirty  miles  away; 

been  promptly  boughl  by  the  company.    A  year  or 

o  the  Ferrobamba  copper  property,  til'iy  mile-  E   b 
of  Cuzco.  Peru,  attracted  much  attention  in  London.  I  >".  ing, 
however,  to  the  lack  of  support  obtained  here  by  the  pro- 

moters, the  control  has  heen  allowed  to  pass  into  the  hands 
of  A.  C.  Barrage,  of  Boston,  and  be  is  now  maturing  plans 
tor  the  erection  of  a  concentration  plant.  The  Anaconda 
and  Rio  Tint.,  reflect  the  improved  market  for  copper;  the 
big  mine  in  Spain  is  believed  to  he  aboul  to  increase  its 

production  of   pyrite.     Copper  producers  everywhere  end 
the  year  in  a  hopeful    1. 

Ti\.  The  market  for  tin  has  been  disorganized  by  a 
comer  on  the  1   ion  Metal  Exchange,  where  metal  pro- 
s'  1   ni  the   Malay  Slates  ami  Australia  has  hitherto  heen 

the  only  sort  t   gnized  officially  in  connection  with  specula- 
tions, 'flic  oil.,. r  brands  produced  in  Cornwall.  Bolivia,  and 

Germany  have  now  heen  included  among  the  'good  delivery,' 
so  that  i.  course  of  prices  OUghl  to  he  checked.     The 

ce  ruling  for  tin  during  the  year,  culminating  in  a 
quotation  of  £230  per  ton   in   May.  has  naturally  stimulated 

tai     A  group  of  mines  in  the  Federated 
states,   notably   the   Tronoh,    Gopeng,   and    Tekka. 
largely  by  enterprising  Cornishmen,  has  done   re- 

ly well.     Tins  has  led  to  one  or  two  flotations  of  ex- 
already  referred  to  the  new  supplies 

coming  Eror,  but   1  mighl  add  here  that  some  of 
rate  unfi  i    minerals  be- 

sides cassiterite.  A  more  important  source  of  tin  in  the 
Inline  is  South  Africa.  some  of  the  mines  in  the 

ii  pari   id'  the  Transvaal  are  yielding  handsomely, the   Rooiberg   and   the  Zaaiplaats   I  ially  notable. 
trions    parts    of    the 

■  German  SouSnvest  Africa  that  appear  to  he 
of  considerable  pro  ,.;.  ,.,,,;_ 

iii'">'  to  h,    productive.     In   Bolivia,  the  lodes  containing 
exploited   actively,  and   much 

machinery  is   being  erected.      As  regards   Cornwall. 
it  is  worthy    ew  vertical  shafl  at  Dol- 
coath  is  now  readj  for  work  ami  the  cost  of  mining  will  he 
reduce, 1    considerably    in    the    near    futui  dressing 
cost  also  oughl  i"  he  reduced  on  account  of  the  pri 

of  improved  crushing  plant.  The  South  Crofly  is  un- 
doubtedly the  best  example  of  modern  mining  and  concen- 

tration in  Cornwall  at  the  present  time.  The  cost  and  the 

yield  are  two-thirds  those'  of  Dolcoath.  and  the  ore  is  00 
plez,  containing  much  wolframite  and  arsenopyrite.  A 

ile  event  has  been  the  appointment  of  an  outsider,  E.  S. 

King,  formerly  of  West  Australia,  to  the  management  of 

the  Cam  Bre.i  &  'fiiicnifi,  with  the  consequent  introduction 
of  more  modern  ideas  of  mining  and  dressing.  The  results 

achieved  by  the  Cornwall  Tailings  Co.,  on  the  treatment  of 
the  old  Cam  Brea  dumps,  provide  a  practical  demonstration 

of  if.  of  the  old  ideas  regarding  the  concen- 
tration of  tin  ore.     The  scheme  for  dredging  the  alluvium 

al   Cos-  M      has  been  put   into  effect  and  the  tirst   results 

are  promising.  With  these  few  exceptions,  the  outlook  for 
Cornish  mining  is  as  unfavorable  as  it  has  been  for  the  last 

thirty  years. 
Zinc  has  occupied  a  large  share  of  attention  in  London 

during  the  past  year.  The  zinc  problem  at  Broken  Hill 
continues  to  be  studied  closely  from  various  points  of  view. 

The  Broken  Hill  Proprietary  is  now  in  a  position  to  pro- 
duce metallic  zinc  and  is  considering  the  advisability  of 

starting  an  iron-smelting  industry  for  the  purpose  of  manu- 

facturing galvanized  sheet  and  wire,  the  most  profitable  out- 
let for  the  zinc.  The  other  producers  of  zinc  concentrate 
centering  their  attention  on  the  beneficiation  of  the 

accumulated  slime,  which  is  high  in  both  lead  and  zinc  and 

noi  annual  le  to  table  concentration.  The  plan  of  the  Sul- 
phide Corporation  was  to  add  slime  concentrate  by  flotation 

lo  the  zinc  product,  so  as  to  conform  with  the  modern  re- 
quirements of  the  British  and  European  smelters  for  a  zinc 

material  high  enough  in  lead  to  save  silver  in  the  retort 
residue.  But  when  the  mixture  was  offered,  all  sorts  of 

difficulties  arose.  In  consequence,  the  Broken  Hill  mines 

have  during  the  past  year  been  investigating  the  possibili- 
ties ot  the  electric  furnace  for  the  production  of  lead, 

silver,  and  zine  direct  from  the  slime.  The  first  system 
tried  was  that  at  Trollhattan.  Sweden,  but  as  this  did  not 

give  good  results,  attention  has  been  turned  to  the  Imbert- 
Fitzgerald  type  of  furnace.  The  cost  of  electric  heat  and 

the  incomplete  production  of  molten  metallic  zine  have  so 
far  been  against  the  success  of  these  processes,  but  there 
i mi  hardly  he  any  doubt  that  this  method  of  treatment  will 
provide  the  eventual  solution  of  the  complex  sulphide 

problem. Oil.  The  interest  in  oil  has  suffered  from  a  reaction  fol- 
lowing the  boom  in  the  spiring  of  1910.  During  1911  one 

or  two  California!!  enterprises  were  launched  on  the  London 

market,  but  they  sailed  into  troubled  waters.  Maikop  has 

proved  disappointing.  The  original  gushers  came  from 
relatively  small  bodies  of  petroliferous  sand  in  the  shale, 

and  later  exploration  by  boring  has  failed  as  yet  to  confirm 

the  geological  supposition  that  a  series  of  oil-sand  forma- 
tions existed  in  that  part  of  the  Caucasus  region.  Trinidad 

has  been  the  motive  for  several  new  issues,  hut  the  Trinidad 

Oilfields  remains  the  premier  company.  The  Peruvian  com- 
panies, notably  the  Lobitos  and  London  Pacific,  are  giving 

excellent  results.  But  speculation  in  oil  is  not  lively;  in 
the  shares  as  in  the  wells,  too  much  water  is  mixed  with 

the  petroleum. 

The  past  year  has  been  one  of  depression,  varied  by 

moments  of  inspissated  gloom,  but  no  great  destruction  of 
credit  has  occurred;  hence  the  bad  times  of  the  immediate 

past  need  bear  no  sequel  of  further  trouble.  British  trade 
returns  indicate  a  continuous  expansion  of  industry.  The 
cheerful  spots  are  occupied  by  the  Broken  Hill.  Siberian. 
and  tin  mining  depi   ints.     The  comparative  scarcity  of 
tin  is  stimulating  the  search  for  that  metal,  and  the  growing 

demand  for  zinc  is  prompting  metallurgical  research  in  the 
treatment  of  complex  base  ores.  West  Africa  and  Rhodesia 
have  gained  ground  slightly.  The  Rand  has  retrograded  in 
market  estimation.  Excessive  holidays  and  disturbed  polities 
have  hindered  sustained  speculation.  The  market  is  there- 

fore burdened  with  undigested  securities,  but  its  dyspeptic 
feelings  could  be  relieved  by  even  a  small  dose  of  reasoned 

optimism.  Eras  of  depression  and  elevation  come  in  cycles; 
(lie  London  market  ought  to  be  lively  in  1912. 
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Pebble  Efficiency  in  Tube-Milling 

Bj    A     \Y.   A 
Tl   

in  tube-mi  irliesl  application 

uning  gold  on  •   al    Kal  not  lia  il 
wan  a  common   practice  periodically  to  overhaul   tl   m- 
tanti  of  tlif  mill-;  and  lo  reject  the  smaller  flints.  Some 

evidently  accrued,  although  the  question  »as  uol 
.iml  then  iru  a  want  of  unanimity  of  opinion 

as  tu  the  advai  ed  by  tl   Deration. 
Tin.  bulk  of  the  sliming  action  in  robe-mills  resul 

the  direct  impingement  of  the  pebbles,  o   ipon  the  other. 

Tins  is  ;il~.  the  easier  action  t.>  consider  theoretically.     It' 
supposed  thai  the  contained  pebbles  in  a  tube-n 

perfi  I,  2,  :!.  and  I  in.  diam,  their  res]   live 
in  tin-  ratios  of  1.  B,  27.  and  64;  and  su    the 

velocity  al  point  i>t'  impact  would  practically  be  tbi 
in  each  ease,  the  available  energy  .-;iii  be  roughly  estimated 
as  follows: 

Mi     At  point  of  impact, 

Diam.  of  Momentum    Energy 
pebbles.  ratio.  ratio. 
1   inch            1  r.  1 

-     -              Bo.  8 
3  -            27».  27 
4  "            64t>.  64 

<  —  •      Assuming  one   point   of   impingement    per   pebble,   in 
each  cubic  foot, 

Diam.  of  Points  of 

pebbles,  impingement. 
1  inch          1728 

2  "               216 
3  "               64 
4  "                 27 

(3)     Energy  ratio  times  frequency  equals  composite  efforts 
per  unit  volume. 

Diam.  of  Energy  Unit  of 
pebbles.  ratio.       Frequency.  effort. 

1  inch          1  1728  '  172S 
2  "            8  216  1 7-Js 
3  "          27  64  172S 
4  "          64  27  172S 

In  place  of  a  statement  of  simple  fact  the  above  details 
may  seem  labored,  but  the  idea  is  to  emphasize  the  utility 
of  the  smaller.  :is  well  as  the  larger,  pebbles.  A  com- 

posite equality  of  available  energy  per  unit  volume  does 
not,  however,  necessarily  imply  identical  performance  with 
pebbles  of  any  size,  under  all  conditions.  Fracture,  and 
resultant  effect,  will  depend  on  the  friability  of  the  ore 
as  compared  with  the  size  of  the  particles  to  be  broken 
and  the  momentum  of  the  mass  thai  is  expected  to  break 
them.  Present-day  tube-mill  practice  indicates  that  a 
cylindrical  mill  operates  with  a  mixture  of  pebbles  of  all 
sizes  below  4  or  5  in.  diam.,  with  the  exception  of  a  pro- 

portion of  the  smallest,  which  are  periodically  discharged 
with  the  pulp.  Attention  is  seldom  paid  to  the  question  of 
feed,  but  it  is  evident  that  efficiency  is  sacrificed  if  the 
material  fed  contains  a  proportion  that  is  too  coarse  even 
to  be  fractured  by  the  smaller  pebbles;  that  is,  energy  is 
being  lost  if  any  individual  impact  is  unproductive  of  re- 
sult. 

Under  these  conditions  a  reduced  feed  often  indicates 

an  improved  efficiency,  the  probable  reason  being  that,  with 
the  full  feed,  coarse  sand  is  found  even  at  the  discharge 
end  of  the  mill,  and,  in  consequence,  the  smaller  flints  have 
no  opportunity  for  doing  useful  work  on  particles  of  ore 
proportionate  to  their  size.  By  lowering  the  feed  the  coarse 
sand  may  be  uniformly  reduced  in  the  first  half  of  the 
mill.  The  smaller  pebbles  in  the  second  half  then  have  an 

opportunity  of  doing  useful  work  in  return  for  power  ex- 
penditure. From  which  may  be  inferred  that  an  efficiency 

with  regard  to  feed-volume  is  strictly  relative  to  the  grade 
of  ore  being  introduced. 

with 

the  pulverising  ..t  a 

i  by  the  larger  pebbles  can  never  i" 
productive  as  l"ie_-  as  tho  unclassified  product  from  the  mill 
contains  a  proportion  of  unalimed 

Tube  nulls  nr   ed   for  sliming  i    product    previously 
milled,  and  also  for  re  grinding  a  coarse  batter]    product 
preparatory  to  classification  and  leaching  treatment  of  the 
remaining  sand.     Wl  t  .  and    [fc  eub 
11   '■  itself,  arc  us.'.i   for  grinding  purposes,  it   Mould 
s.'"in  that  the  tube-mill  is  better  adapt. -.1  for  tinning  than 
tor  re  grinding;  and  that  when-  the  output  from  the  bat 
i. tics  is  through  a  coarse  mesh,  another  .-lass  ,,r  pulverizer 
or  grinder  should  intervene  between  them  and  the  tube 
mills  in  order  to  handle  and  reduce  the  proportion  of  coarse 
sand  produced. 

The  Future  of  Concentration 

By  M.  P.  Boss 

Following  the  introduction  of  the  Frue  vanner  the  pub 
lie  held  complacently  the  thought   that  that    machine  would 
do  about  all  that  could  he  dune  in  ,   ■entralion.     The  years 

that  have  elapsed  since  have  unveiled  additional  complexi- 
ties in  proportion  as  understanding  has  increased.   Sizing  and 

classification  have  long  been  in  a  measure  appreciated,  but 
even  today  are  broadening  into  wider  and  more  universal 
practice,  and  arc  evidently  destined  to  much  greater  con- 

sideration by  the  general  public.  It  has  been  and  is  cus- 
tomary to  measure  success  by  profits  of  treatment,  quality 

of  work  often  being  sacrificed  for  quantity;  and  often  the 
loss  is  a  final  and  permanent  one.  This  matter  may  yet 
run  counter  to  the  conservation  tendency,  and  thus  stimu- 

late a  desire  to  get  all  that  mechanical  genius  can  get — to 
get  out  by  automatic  mechanical  means  what  can  now  be 
gotten  out  by  a  batea  through  skillful  hand  manipulation. 
At  the  present  stage  of  the  art  little  progress  can  be  ex- 

pected by  haphazard  means.  A  thorough  understanding  of 
the  principles  involved  in  the  obstacles  that  yet  so  thwart 

engineers  is  essential  to  cope  with  today's  problems.  This 
is  particularly  true  in  slime  treatment.  New  devices  bring 
hopes,  to  he  followed  by  disappointments,  yet  the  why  and 
how  is  continually  becoming  better  understood. 

In  all  concentration  two  active  agents  are  involved,  im- 
pellant  energy  and  retardation.  Retardation  may  be  liquid 
and  non-directing,  or  it  may  be  rigid  and  guiding.  In  a 
feed  composed  of  true  spheres  of  absolutely  equal  size,  a 
concentrate  could  undoubtedly  be  completely  segregated 
from  a  gangue  of  but  little  less  specific  gravity,  even  if 
the  material  was  so  fine  as  to  be  classed  as  slime,  by  ma- 

chines now  on  the  market.  In  true  spheres  'impellent 
energy'  (as  of  gravity)  is  in  ratio  as  the  cubes  of  their 
diameters  multiplied  by  their  specific  gravity,  while  'liquid 
retardation'  (as  in  precipitation)  is  in  ratio  as  the  squares 
of  their  diameters.  This  unfailing  law  is  the  bogey  that  is 
the  cause  of  the  greatest  troubles  in  intelligently  manipu- 

lated concentration.  Two  spheres  of  equal  size  but  of  un- 
equal specific  gravity  would  meet,  in  liquid  precipitation, 

equal  resistance,  their  displacement  being  the  same,  while 

the  'impellant  energy'  would  be  greater  in  the  heavier 
sphere.  Thus  a  large  grain  of  gangue  will  sink  faster  than 
a  small  grain  of  concentrate.  This  is  a  clear  reason  why 
thorough  sizing  is  desirable.  The  closer  the  sizing,  the 
easier  and  better  the  dressing.  It  is  easy  to  size  a  coarse 
material,  but  the  difficulty  multiplies  with  fineness,  and  in 
slimes  one  particle  may  be  several  times  the  diameter  of 
another,  an  associated  particle.  From  this  rises  the  diffi- 
culty  with  slimes,  a  difficulty  which  probably  never  can  be 
wholly  overcome,  so  that  there  is  little  hope  of  slime  treat- 

ment through  'liquid  retardation'  (precipitation  or  longi- tudinal hurling). 

Rigid  and  guiding  retardation,  as  on  a  table,  or  in  a 
batea,    introduces    other    principles,    the    horizontal    plane 
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estopping  precipitation  and  the  finer  particles  finding  their 
way  through  the  interstices  between  the  larger  grains  and 

ing  upon  t lie  bottom,  where  they  are  in  a  measure  pro- 
i  are  less  affected  by  currents  that  sweep  along  the 

coarser  grains.  The  efficiency  of  this  action  decreases  with 

depth  of  materia]  and  is  a  factor  of  grain  diameter. 
The  bed  should  be  thinnest  with  slime,  as  a  thick  bed  brings 

into  play  the  'liquid  retardation'  law*,  that  precipitates  the 
lar-'  Caster  than  the  fine  grains  of  con- 

re    principles   to    consider   in   regard    to 

riffles  am]  to  table-deck  treatment,  lo  avoid  as  much  as  pos- 
ill  effects  from  liquid  retardation.     When  a  concen- 

trate ached  bottom  all  effort  should  be 

in  keep  ji  there.    To  this  cm!  riffles  should  be  so  de- 

ed as  not   to  have  a  turbulent  raising  effect   below  then,. 

unless  materia]   is  very  closely  sized  or  of  widely  differing 
ivity. 

The  foregi  i                   that  all  unencased  concentrate  ma 

terial   might    be  segregated   from  a   gangue,  even   if  only 
slightly  heavier,  when  properly  classified.    The  term  classi- 

her  than  sized,  is  used  here  advisedly.     Material  can 
be  thoroughly  sized  by  screens  only.    Classified  is  a  broader 

term  and  includes  hydraulic  classification,  which  is  a  process 
on  the  law  of  liquid  retardation,  wherein  the  heavier 

particles  are  smaller  than   those  that   are  of  lighter  specific 
gravity.      As    we    have    seen,    the    latter    is    more   suited    to 

lateral   table-deck  treatment   and  the   former  to  liquid  re- 
tardation.    In    looking  at   the  acres  of  concentrating  ma- 

chines   in    one   of    the    great    modern    plants   of   today   and 
realizing   that    the   same   machines    are    greatly    overworked 

'        inns,  one  quite  naturally  drops  into  com- 
pulating  the  percentages  of  the  total  area  that  is  actuall] 

c   'entrate  from  gangue,  and  it  is  small. 
Prom  the  present  viewpoint,  where  is  the  relief?  As 

has  been  noted,  no  space  is  wasted.  Yet  it  is  quite  prob- 
able that  in  some  future  day  more  work  will  be  done  on  a 

less  area.  About  as  the  flying  machine  was  to  human  travel 
a  half  dozen  years  ago,  so  centrifugal  concentration  is 
viewed  today.  Vet  an  impellant  energy  many  times  aug- 

menting that  of  gravity  may  be  developed  by  high  cen- 
trifugal action,  some  like  characteristics  existing  in  both, 

yet  with  complications  abounding  for  future  solutions. 
When  the  capacity  of  present  machines  has  been  greatly 
increased  without  increase  of  cost,  then  a  better  quality  of 

work  may  he  expected.  While  very  great  progress 'will 
likely  he  made  in  tin-  near  years  In  come,  there  will  likely 
he  ample  field  for  study  for  many  years. 

wealth   of    Sweden   lies   chiefly    in    its   forests    and 
ally  the  iron  mines.     The  forests  are  not  only 

vast,    hut    the    w   1    (chiefly    pine)    is    of    a    high    quality, 
owing  to  slow  growth.     This  makes  n   particularly  fit  for 
"   !    PnlPi   especiallj    that    intended   for  manufacture  of 

I  "kraft'  paper,  which  is  tougher  and  stronger  than of   lower-grade,  softer  wood.     The  result    has 
at    Swedish   wood   pulp   and  Swedish  kraft   paper 

have  been  more  and   more  sought    after,  and  the  export  of 
these  articles  shows  a  steady  increase.     The  extensive  iron 

weden,  especially   those  of  Lapland    (northern 
.  contain  probably  the  largest  high-percentage  iron- 

ore  deposits  in   the   world.      They    were    discovered    only 
twenty  years  ago,  ami  are  controlled  by  the  Grangesbergs- 

ims  00  to  90%  iron,  and  sometimes 
even    more,    and    is    in    great    demand   on    account    of   its 

I  his  ore  to  the  United  States 

in   1909  and  inci  cably  in  1910.     It  is 

Steel- .makini;  is  about   to  be  initiated  in  the  Transvaal, having   at   last    attended   the   efforts   to   secure   the 

necessary  capital  for  the  erection  of  a  plant' to  manufacture 
drill  steel   I'm,  jcrap.     This  is  regarded  as  a  begin- ning perhaps  of  an  iron  and  steel  industry  in  the  Transvaal. 
about  which  there  Iras  been  much  talk  of  late,  but  it  is 

ized  that  vasl  changes  will  have  to  take  place  in 
Africa  before  a  legitimate  self-supporting  iron  or  steel 
trade  can  be  profitable. 

Silver-Lead  Smelting 

By  L.  S.  Austin 

In  the  intcruinuntain  region  of  the  Western  States  prog- 

ress in  the  sftelting  of  silver-lead  ores  (which  at  the  same 
time  carried  more  or  less  gold)  was  at  first  one  of  in- 

creasing complexity,  but  later  rather  one  of  elimination. 
i  hat  is.  of  simplification.  In  the  first  period  the  problem 

was  a  simple  one.  The  surface  ores,  largely  oxidized,  were 

subjected  to  a  reduction  in  smelting,  yielding  the  n 

able  lead  as  base-bullion.  If  sulphides  were  present  on  the 

charge,  the  sulphur  was  largely  volatilized,  and  what  little 
matte  might  have  been  made,  was  thrown  away  as  not  worth 

bothering  with.  But  this  condition  could  mil  last  when  it  be- 
came necessary  to  treat  sulphide  ores.  They  were  cither  put 

through  the  furnace,  making  matte  which  was  heap-roasted, 
or  were  crushed,  roasted,  and  then  snrelted,  with  the  pro- 

duction preferably  of  no  more  than  hi<(  of  matte  as 
computed  on  the  weight  of  the  total  charge.  Though  no 
account  may  have  been  taken  of  it,  many  ores  contained 

some  copper  which  when  smelted  yielded  copper-bearing 
matte.  When  this  was  present  the  metallurgist  began  to 

find  out  that  cleaner  slags  were  produced  and.  with  in- 

creasing sulphur,  less  fuel  was  needed.  Sulphides  con- 
taining galena,  blende,  and  pyrite,  were  at  first  roasted  in 

the  long-bedded  reverberatory  furnace  at  a  cost  of  $1.75 
to  $2.50  per  ton,  but  this  was  an  expensive  operation,  and 

for  some  years  a  determined  attempt  was  marie  to  substi- 
tute the  mechanical  furnace,  already  successfully  used  on 

copper  ores.  But  these  furnaces  failed  because  in  the  pres- 
ence of  lead,  the  charge,  upon  an  incautious  increase  of 

heat,  was  liable  to  sinter  and  adhere  to  the  hearth;  then 

troubles  began  for-  the  mechanically-operated  rakes.  Even 
the  Bruckner  cylindrical  roaster  might,  with  lack  of  care, 

have  its  charge  'hung  up.'  the  mass  adhering  to  the  entire 
interior  surface  of  the  cylinder,  so  that  it  bad  to  be  barred 

off.  Still,  with  careful  handling,  costs  could  be  cut  in  half 

as  compared  with  hand-roasting,  and  this  latter  was  done 
only  for  roasting  of  that  necessary  product  of  the  blast- 

furnace— leady  matte.  To  this  day  this  is  still  done.  The 
fact  is,  when  crushed  matte  is  roasted,  it  must  have  a  high 

finishing  heat  if  there  is  to  be  a  proper  roast,  and  no  fur- 
nace has  been  so  satisfactory  for  this  purpose  as  a  hand- 

operated  one,  where,  before  drawing,  the  charge  is  subject 
to  the  highest  temperature  of  the  adjacent  fire. 

With  the  introduction  of  pot-roasting,  or  blast-roasting. 

and  especially  of  down-draft  sintering  or  sinter-roasting. 
as  the  operation  has  been  variously  called,  a  new  set  of  con- 

ditions arose.  The  plant  occupied  a  comparatively  small 

space,  a  better  sintered  product  was  obtained  than  with 

ordinary  roasting,  and  in  consequence  the  blast-furnace 

drove  faster-.  In  down-draft  roasting,  practically  no  flue- 
dust  was  made,  and  finally  the  product,  when  smelted, 

lost  more  sulphur  through  volatilization  than  with  the  old- 
fashioned  roast.  According  to  the  patentees  of  the  Car- 
miehael-Bradford  process,  a  final  product.  CaPbO,.  results 
from  the  blast-roasting.  This  reacting  upon  decomposed 
sulphides  would  explain  the  increased  sulphur  loss  just 
mentioned. 

Smelting  under  the  approved  methods  would  therefore 
seem  to  include : 

(1)  Screening  all  oxidized  ores  and  sending  the  oversize 
of  a  %-in.  screen  to  the  blast-furnace. 

(2)  Crushing  all  sulphides  intended  for  roasting. 

i  3)  Combining  or  bedding  the  tine  oxidized  ores  with  the 
crushed  roasting  ore.  and  by-products  of  the  furnace,  that 
is.  with  the  matte  after  crushing,  and  with  the  flue-dust. 

14)  Giving  a  sinter-roast  to  mixture  (3),  and  then  send- 
ing it  to  the  blast-furnace. 

(5)  Catching  all  flue-dust  and  volatilized  lead  by  means 
of  dust-flues  and  a  bag-house. 

(6)  Remelting  all  base-bullion,  and  returning  to  the 

blast-furnace,  the  dry  drosses  containing  not  only  lead  but 
some  copper,  arsenic,  and  antimony. 

In  the  earlier  silver-lead  smelting  plants,  even  where  sul- 
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phide  orm  were  roa-  ladled  by  * 
ban 

handling 

But    ii  achinc    bandlil  planl 
r.|un  to  overbalance  this  advan- 

lead   malting   planti 
methods  ol 

ruction  ba'  -'.  par 
i"n  :  in'  computed  on  this  addi- 

tional amount  at  7\  ,  ami  the  history  of  plants  show  thai 
in  from  r  to  10  yean  the]  an  in  .1  large  degree  obsolete, 
mill  planl  after  planl  has  been  discarded  hugely  for  this 

'.    Aliowii  iatiou  loaaof  lOfl  .  ii  follows  thai 

1"  the  total  additional  charge  is  due  to  better  and 
iimn'  model   natruetion.     Indeed,  il  may  be  questioned 
•bather  this  idea  of  thorough  building  and  cheap  handling 

rdone     It  an  alteration  is  to  be  madi 

i"  change  in  methods  and  improved  processes,  ii  is  preth 
rive  to  tear  up  heavy  foundations  and  retaining  walls 

i.r  I.,  alter  iron  buildings.  With  side-hill  construction,  either 
expansion  of  plant  or  alterations  are  more  expensive  than 
those  made  al  a  level  site. 

It'  these  inareased  costs  of  construction  bo  considered  to be  to  obtain  cheaper  handling  only,  then  the  comparative 
per  ton  of  materials  may  he  computed  as  follows:, 

iH,i  method.  New  method. 

Unloading  ami  bedding    $11. 11  $0.04 
Charging  to  tin-  furnaces       0.14  0.04 
Interest   and  depreciation       o.:,i  1.02 

$0.86  $1.10 

Accordir  11  would  he  actually    re  costly 
to  handle  material  at  a  i   lent  planl  than  in  the  older  anil 
simpler  one.    But  on  the  other  hand,  the  older  w   ten  con 
Btruction  carried  a  higher  lire  risk,  Deeded  more  current  re- 

pairs, was  mure  subject  t"  the  disadvantages  of  lower  priced 
labor,  ami   was  less  certain   in  operation. 

That  the  tine  ore,  even  when  oxidized,  should  be  screened 
out  seems  evident  when  the  action  of  the  blast  upon  it  is 
studied.  In  the  first  compartments  of  the  dust-flue  will  be 
found  particles  of  20-mesh  material.  It  is  true  that  this 
portion  of  the  Hue-dust  contains  particles  of  coke  and  lime- 

stone, but  a  general  avera.se  will  be  equal  tn  the  average  of 
the  charge.  It  seems  wise,  therefore,  to  remove  fines  before 
smelting  rather  than  to  recover  them  later  and  to  have 
again  to  handle  them.  On  the  other  hand,  the  blast-fur- 

nace is  a  pretty  effective  screening  machine.  The  cooled 
gases,  by  the  time  they  reach  the  hag-house,  are  dropping 
their  load  of  volatilized  lead  in  flocculent  form.  As  a  guard 
against  volatilization,  poor  working  of  the  blast-furnace, 
and  fine  ore,  the  bag-house  is  effective.  Thus,  Sprague  has 
succeeded  in  so  effectively  treating  the  blast-furnace  '.rases 
that  it  needs  careful  observation  to  note  that  any  visible 
smoke  is  escaping,  even  with  a  half-dozen  furnaces  in  blast. 
A  recent  improvement  in  the  bag-house  consists  in  a  new 
method  of  shaking  the  hags.  The  older  way  was  for  a  man 
to  enter  the  chamber,  protected  with  a  smoke  helmet  (such 
as  is  used  in  mine-rescue  work),  and  shake  down  the  ad- 

herent dust  by  hand.  Now  the  method  consists  in  cutting 
off  the  pressure  in  the  chamber  and  so  connecting  to  the 
stack  as  to  produce  a  suction  in  the  lower  chamber  of  the 

bag-house.  This  loosens  the  Hue-dust  as  the  bag  collapses. 
It  is  rapid  and  requires  no  hand  labor. 

The  older  way  of  preparing  ore  for  use  at  the  blast- 
furnace has  been  to  layer  or  bed  it  and  then  to  smelt  each 

bed  as  though  it  were  a  single  ore;  but  this  has  its  draw- 
backs. In  the  first  place  bedding  is  more  or  less  imper- 

fectly done;  then  as  the  ore  is  removed  the  face  may  sud- 
denly fall  so  that  too  much  of  the  upper  layers  enter  the 

charge.  Thus  are  introduced  into  furnace-operation  various 
irregularities  which  reflect  themselves  in  poorer  working  and 
in  dirty  slags.  The  Messiter  system  of  bedding,  as  used 
for  copper  ores  at  Cananea,  offers  an  ideal  solution  to  the 
above-named  troubles.  Its  cost  in  a  warm  dry  climate  is 
half  that  as  compared  with  a  bin  system,  though  for  a 

northern  climate  housing-in  would  add  largely  to  the  ex- 
pense of  installation. 

\\  1 

ml.,  i 

the    I' 

by  conveying  bell  !•■  I 
down  charging  costs  ami  its  development  will  In-  wa 
with   mili'li  [(a  ililllclllti. 

The  most  important  work  of  the  year  has  Keen  in 
working  out   of   the   rioter   I  now 

well  known    Dwighl  Lloyd    down-draft    machine,    we    tin. I 
the    Bellinger   up-drafl    endless-chain    machine,   when 
prevent  the  escape  "i   Hue  dust  the  ore  1-  1  ith  ■ 
layer  of  crushed  limestone.    Ai  the  Feed  end  of  the  grate 
ami   outside   the   roasting   h   I   are   two    hoppers,  one    i 
the    ore    111  i  V  t  III      tile    hi, I     where    it     l-    ignited,    I  he    oilier 

lie, Is  on    top    Of    tl   e    a    thill    he, I    ol    clll-llcl    II 

coarse  ore,  which  serves  as  a  filter  ami  to  hold  down 
ore   from   being  blown   away.     The  sintered  ore   is  ilis- 

charged  outside  the  roasting  chamber  at  tl   ml  oppi 
ih,'  feed.  Tii,'  Dwight-LIoyd  machine  is  now  built  in  100 
ton  units  ami  is  giving  a  satisfactorily  roasted  and  sintered 
product  with  a  minimum  of  line  unsintered  ore.     No  I" 

iir,'    up   of    the    product    is    needed    as    in    the    case    ,,|     |„.l 
roasting.      For   success    in    sinter-blast    roasting    S    suitably 
combined  mixture  is  essential,   •  which  will  sinter  properly 
and   thai    contains    17   to  23%   of  sulphur,  so   thai    em 

is  present  to  give  the  necessary  heal,  'l'lie  ingredients  should 
he  lor  galena  about  8-mesh,  and  for  the  other  ores  about 
1  mesh  size.  The  other  advantage  of  the  continuous  rinter- 
roasl  machines  is  that  for  a  given  capacity  tiny  occupy 
little  space  as  compared  with  Ihe  hand  reverberutory.  Thus 
a  100-ton  Dwight-LIoyd  machine  could  he  placed  in  a  build- 

ing needed  for  a  single  hand-roaster,  or,  say,  in  one-seventh 
of  the  space  needed  by  the  latter. 

Australian  practice  with  the  Carmichael-Bradford  pro- 
cess has  brought  out  some  encouraging  features  in  blast- 

roasting.  Three  parts  of  concentrate,  slime,  or  mixed  con- 
cern rale  and  slime,  are  combined  with  gypsum  which  has 

been  heated  on  iron  plates  to  dehydrate  it  to  about  50% 
of  its  contained  water.  These  are  mixed  in  a  pug-mill 
with  a  small  amount  of  water,  and  passed  through  a  trom- 

mel to  form  into  lumps.  The  partly  hydrated  gypsum 
combines  with  more  water,  and  sets  in  hard  lumps,  and  the 
lumps  are  further  dried  on  a  floor.  To  start  the  roasting, 
a  shovelful  of  embers  and  a  bucketful  or  so  of  chips  are 
placed  at  the  bottom  of  the  pot,  a  gentle  blast  turned  on, 
and  when  well  lighted  the  granulated  mixture  is  run  in 

from  a  hopper  and  the  blast  raised  to  8  to  12-oz.  pressure. 
The  converting  is  complete  in  three  to  four  hours.  Be- 

sides quick  roasting  but  little  attention  is  needed  during 

the  process.  The  plant  is  less  expensive  than  the  Hunt- 
ington-Heberlein,  and  where  limestone  and  gypsum  are 
cheap  costs  less  per  ton. 

Butte  Copper  Production 

The  production  of  the  Anaconda  and  East  Butte  smelters 
in  1011  is  given  by  The  Butlc  Intcrmountain  as  below, 
figures  being  in  pounds  of  copper. 

Anaconda.  East  Butte. 

January     21,600,000  1,137,882 
February     20,000,000  770,746 

March   .'     21,900,000  1,156,161 
April       21,500,000  1,183,636 
May       21,700,000  1,235,158 
June     21,850,000  1,144,767 
July       21,052,000  981,310 
August     22,500,000  789,101 
September        21,300,000  969,224 
October       21,400,000  1,107,714 

November     20,850,000  '980,000 
December   '21,600,000  '1,120,000 

Totals   258,152,000  12,586,699 

•Estimated.  The  East  Butte  also  produced  402,542.81 
oz.  of  silver  and  18,177.215  oz.  of  gold. 
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Production  and  Prices  in  the  California  Oilfields 

By  3.  H.  G.  Wolf 

Production  of  petroleum  on  an  extensive  scale  in  Cali- 
fornia began  with  '-ry  of  the  Kern  River  Geld 

near  Bakorsneld  in  1900.     The  yield  of  all  the  fields  was 

1,000,000  bbl.  annually.;  the  markets  Kr*.    coi 
respondingly  limited,  and  the  price  per  barrel  to  the  pro- 

averaged  one  dollar.    The  lli>,ul  of  "il  following  the 
g  of  the  Kern  River  field  Ben!  the  production  figures 

for  Ken.  county  alone,  bj  L903,  to  18,000,000  bbl.  annually, 
ami  the  price  to  20c.  and  less  to  the  producer.    That  date 
and    circumstance    marked    a    new    epoch.      Consolidation 

erests,  absorption  oi    the   smaller  by  the  larger  corn- 

great  Midway  valley  poured  forth  the  (lood  of  oil. 
The  table  ana  the  graphic  exhibits  accompanying,  pre- 

sent the  status  of  the  business  in  this  State  in  lucid 
form.  The  overshadowing  factor  is  the  rale  at  which  the 
stocks  have  accumulated.  The  stocks  on  January  1,  1910, 
were  21.(1110.0011  l.l.l. :  on  November  1,  1811,  39,950,000  bbl., 
or  an  accumulated  excess  of  18,950,000  bbl.,  equivalent  to 
900,000  bbl.  per  month,  or  30,000  bbl.  per  day. 

Analyzing  the  diagrams,  Fig.  1  shows  that  the  San  Joa- 

quin  Valley  fields  are  the  dominant  factor  in  the  State's 
production.      The    Southern   and    the    Coast    fields,    while 

Production  and  Pricks  op  California  Oil 

Returns  per  Barrel.      [Pumping  Wells.       Drilling  Well 

Stocks,  Production.  Shipments, 
1910.                     bbl.                  bbl.  bbl. 

February      4,515,560    
March      5,598,745    
April    6,618,636    
May    7,172,313    
•  lone    6,696,789    
July       29,337,808  6,901,965  4,781,065 
August      31,557,635  6,743,159  4.822,468 
September       30,516,319  6,492,462  4,612,185 
October     34,308,509  6,098,388  5,208,322 
November    34,047,388  5,753,625  4,873,803 

tber    33,319,724  6,111,807  5,514,860 
1911. 

January     34,016,514  5,992,352  5,330,017 
February      34,947.540  5,439,720  4,584,907 

Man-],     37,317,636  6,341,603  4,541,368 
April       37,984,865  6,725,259  5,470,318 
May     38,294,830  6,630,133  6,032,445 
June     39,119,527  6,402,304  5,392,716 
July       40,084,099  6,663,325  5,421.515 
August       41,234,623  6,696,896  5.413,430 
September      41,929,003  6,885,135  6,016,848 
October      '39,951,406  6,906,750  6,431,94] 
November    41.093.377  6,741,718  6,020,558 

Agency 

members. 
(Cents.) 

44.4 

43.5 4]  .5 

42.0 
42.9 
38.0 
35.2 

36.1 35  less  5 
35  less  5 

35  less  5 

35  less  5 
35  less  5 
35  less  5 
35  less  5 
35.0 
35.0 

30.3 
33.9 
31.2 

32.6 

Non-Agency    Total 
members,    number. 

(Cents.  I 
50 
50 
40 
30 
30 
30  4320 
30  4444 
30  4658 
30 
30 

30 30 

30 

30 
30 

30 

30 
30 
30 

30 
30 

4815 

4937 

5007 

5199 

5134 
5168 
5273 5229 

5401 
5485 

Number 
active. 

3600 

3965 

4071 

4112 

4257 

Total     Number 

number,     active. 

751 

87,5 

790 

845 

4322  1003 

4386  S65 
4420    869 

4536 
4557 
4639 

4567 
4720 
4731 

874 
891 
884 

872 
S45 

849 

(US 

633 
642 

675 

678 

774 
651 
606 

617 

614 
571 

560 
521 

505 

•Figures  readjusted  to  allow  for  storage  losses.  Lakevlew  well  losses,  etc. 
tAll  wells  of  State,  except  the  402  in  Los  Angeles  City  field  and  the  135  at  Summerland,  the  yield  from  which  com- 

bined is  only  about  1000  bbl.  per  day,  and  which  can  be  considered  as  spent  wells. 

ud  the  beginning  of  a  cooperative 
movement  among  the  interests  remaining  independent  was 
the  logical   outcome  of   that   situation.     The  influence  of 

o  be  felt ;  collective 

instead  of  individual  bargaining  with  the  marketers,  to- 
gether with  i  of  the  expanding  uses  of  crude  oil 

and  tli                                of  transportation   facilities,   sent   the 
price  back   to  al     50c,   per  barrel  by  1907.     That  year 
the  Independent  Oil  Producers'  Agency  (the  outcome  of 
the  cooperative  movement)  made  a  two-year  contract  with 
the  Associated  Oil  Co.,  one  of  the  three  marketers,  at  some 

63c.  per  ban-el  at  the  well.  The  effect  was  magical;  hun- 
of  drills  were  set  to  dropping  in  every  part  of  the 

State,  and  the  consequences  therfoi  mother  epoch. 
When  the  drill  of  the  Lakeview  Oil  Co.  at  Maricopa  and 
near  the  old  Sunset  field,  dropped  through  the  last  'shell' 
on  March  15.  1910,  int..  the  producing  sand,  it  dropped 
into   a   veritable    P  the  riches  of   which    no 
operator,  in  the  moments  of  his  maddest  dreams,  adequately 
foresaw.    With  tl   pening  of  the  box  the  riches  escaped 
and  spread  upon  the  land,  but  ell  following  the 
legend,  remained  bottled  up.  The  dreams  of  wealth  were 
dissipated  almost  in  a  day.  the  price  of  crude  oil  at  the 
wells  dropped  fron  60i  I  10c.  within  a  few  months  after 
the  Lakeview  and  the  atti  D  ,nd  down  the 

important  in  themselves,  particularly  because  of  the  ad- 
vantage of  being  nearer  to  tidewater,  influence  the  gen- 

eral situation  mainly  as  regulators  of  the  volume  of  out- 
put. The  field  consumption  of  the  State  is  some  420,000 

bbl.  monthly,  which  constant  should  be  added  to  the  figure 
for  a  particular  month  to  obtain  the  gross  output.  The 
amount  of  fuel  consumed  in  pumping  the  oil  to  tide- 

water is  not  known,  but  it  must  to  some  extent  influence 
the  net  output  to  the  market.  The  drop  in  output  be- 

tween September  1910  and  February  1911  was  due  princi- 
pally to  the  decline  and  final  collapse  of  the  great  Lake- 

view  well.  The  diagram  shows  a  magnified  drop  in  Feb- 
ruary, due  to  its  having  10%  fewer  days  than  an  average 

month.  The  recovery  from  March  1911  onward  has  been 
uniform  and  coincident  with  the  bringing  in  of  an  in- 

creasing number  of  flowing  wells  from  the  deep  territory 
of  the  Midway,  revealed  as  oil-bearing  by  the  discovery 
of  the  Lakeview.  The  November  output  (not  plotted)  was 
about  the  same  as  the  two  previous  months.  The  one  grat- 
ifying  aspect  of  the  overproduction  situation  is  the  man- 

ner in  which  shipments  have  increased.  While  shipment 
figures  are  not  consumption  figures,  as  expounders  some- 

times think,  they  are  significant  indicators  of  the  same. 
Of  the  stocks  carried  in  the  State,  some  20%  are  carried 
in  the  pipe-lines  and  storage  at  tidewater.    Thus  a  volume 
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100,000  Mil.   I.  October,  though   it    »:n 
i   ilmi   the  .-^ili"<  in  November  wi 

• 

puled  thai  i-'nui- chibits  the  unvarying 

'ii   January    I : » 1  * ►  onward. 
The  vulii  .   il   would   si  cm,  t"  a 

any  ordinary  demands  of  eon 
othing   appearing   in    the   outlook    to 

i  he  surplus 

obex  1  over  November  I  i>  reported  aa  1,141,000  Mil.. 

eondil 

will    |  in,, | 
which  in  turn  i 

ii  not  the 

rorth  flghtii  .,,ilii., 
in    1907   and    1008  ol    prices    which   gave  the   p 
fair  pi  doubtful  whether  il   (tensive   ■ 
of  il"'   [real  Weal  Bide    itry  (the  Midway)  would  have 
I   a  undertaken.    Today  the  oonsumer  baa  the  knowli 
whan  contracting  for  fuel  oil,  thai  there  has  I   u  derel 

oped  in  tin-  additional  proved  Bald*  ̂   supply  which  com- 
estimate  .annul  i„.  exhauated  ii 

This    wonderful    showing    i  intee   to   him   of   the 
certainty  of  Ihe  supply  and  non-fluctuating  prices;  ii   is 

FlG.     1.       NET   OROSS   PRODUCTION    AND    MONTHLY    SHIPMENTS,  CALIFORNIA   OILFIELDS,   .UNITARY    1910  TO   OCTOBER    1911, 
INCLUSIVE. 

which  is  about  the  monthly  surplus  for  the  12  months 
past.  The  returns  to  the  producer  have  remained  fairly 
constant  since  the  break   in   the  spring  of  1910.     Pig.  3 
presents  an  important  exhibit.  It  shows  that  the  uniform 
increase  in  production  has  followed  the  increase  in  the 
number  of  producing  wells,  and  until  the  rate  at  which 
new  wells  are  being  drilled  and  new  wells  are  being  put 
on  the  beam  is  decreased  sensibly,  there  will  probably  be 
no  reduction  in  stocks  or  betterment  of  conditions.  The 

November  figures  (not  plotted)  of  drilling  show  no  mate- 
rial increase,  which  is  helpful.  The  production  per  well 

per  month  over  the  State  has  dropped  but  little  since  July 
1910,  when  the  Lakeview  had  about  reached  its  maximum, 
indicating  unmistakably  that  the  wells  brought  in  since 
that  time  are  heavy  producers.  The  present  yield  is  about 
1450  bbl.  per  well  per  month,  net. 

There  are  two  objects  to  be  served  in  bettering  present 

the  result  largely  of  the  cooperative  effort  some  years  ago 
of  a  handful  of  individual  producers  to  improve  their 
own  condition,  and  who  succeeded  in  getting  a  fair  price 

Eor  their  product. 
Substantial  slocks  are  a  necessary  adjunct  to  every  busi- 

ness. The  Independent  Producers'  Agency,  through  its 
marketer,  the  Union  Oil  Co.,  has  sold  60,000,000  to  70,000,- 
000  bbl.  of  oil,  to  be  delivered  over  a  period  of  five  years; 

stocks  in  the  hands  of  the  Agency  amount  to  some  14,000,- 
000  bbl.,  which  is  a  comfortable  surplus,  but  one  that  is 
a  burden  when  prices  are  depressed.  California  supplies 
36%  of  the  crude  petroleum  produced  in  the  United  States 
and  is  carrying  stocks  aggregating  50%  of  its  annual  yield; 
the  remaining  States,  producing  64%  of  the  total  yield, 
carry  stocks  of  105,000,000  bbl.,  or  77%.  Viewed  in  that 
aspect,  the  volume  of  stocks  here  is  not  disproportionately 
large.     The  menace   is  the  rate   of  increase   of  stocks;   it 
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is  so  much  in  excess  of  the  rate  of  expansion  of  sales 

iption)  thai  there  can  be  no' hope  for  an  early  re- 
sumption of  normal  conditions,     There  is  no  profit  in  pro- 

dneing  erode  petrolenm  at  30c.  per  ban-el  in  this  or  any 
other  Siate.  capital  and  other  charges  properly  considered, 
excepting  from  Bowing  wells,  and  an  industry  that  cannot 

■  lucted  at  a  profit  is  not  on  a  sound  basis.     To  im- 
prove fundamental  conditions)  it  appears  that  help  might 

be  derived  in  the  following  ways  or  directions:     ll)   The 
ate  cessation  of  active  drilling  in  known  or  proved 

oil  territory;  (2)  providing  adequate  storage  facilities  for 
the  oil    now  upon    the  ground;    (3)    the  release  of  all  les- 

llighly    productive    territory    better   defined,    drilling   in   the 
yielding  only  ordinary  pumping  wells  has  practically 
I.      The    wells    now    being   brought    in    are    mainly   of 

the  flowing  type.     This  is  an  added  menace. 
There  are  today  5401  finished  oil  wells,  of  which  4720 

are  actively  producing,  against  4320  finished  wells  and 

:t!m.">  producing  wells  14  months  ago.  In  other  words,  the 
actual  daily  yield  of  222,600  bbl.  represents  but  87%  of 
the  potential  daily  yield  at  this  time.  If  there  were  a 
market,  these  idle  wells  would  be  put  back  on  the  beam. 
All  the  idle  producing  wells  may  not  have  the  capacity  of 
the  average  producing  well  now  on   the  beam,  but,  on  the 

FlO.    '-'.     VOLUME  OF  STOCKS  IN'  THE  STATE  AN'I>  RETURN'S  ter  barrel  to  PRODUCERS  FROM  AND  AFTER  JANUARY  1910. 

— r — i   1 — ;   h~   ~~r 

3ft*Hfrr 

I   II       3.      NET  OROSS  PRODUCTION  OF  CALIFORNIA  AS  INFLUENCED  BY  THE  NUMBER  OF  WELLS  PRODUCING  AND  WELLS 
BEING    DRILLED. 

Bees  bj  the  lessors  from  the  requirement  to  do  continuous 
development  work,  particularly  in  proved  territory,  until 
normal  i  ed;   (4)   expansion  of  tl 

product;  *ping  of  the  removal  of  oil 
being  produced   from   I  deral  Govern- 
ment da  ere  withdrawn  from 

entry  and  exploitation  on  September  27,  I:"1' 
-1"'"'  that  "ii  July  31,  1910,  or  four  months 

after  the  Lakeview  well  was  brought  iii.  and  when  drill- 
ing activities  accelerated  by  the  phenomenal  yield  of  thai 

well,  were  under  full  swing,  the  Dumber  of  wells  being 
drilled  was  751,  of  13  were  active.    On  Oct 
1911,  or  14  months  thereafter,  in  the  face  of  an   accumu- 

oi    1,000,00     bbl.  per  month.  845  wells  were 
being   drilled,   of   which    521    were    active.      It    is   fair   to 
assume,  too,  that   with  the  limits  of  the  newly  dis 

other  hand,  there  are  numerous  capped  and  restrained 
gushers  which  can  pour  forth  a  flood  of  oil  if  cut  loose- 
and  which  might  maintain  the  average.  The  present  situ- 

ation has  this  added  element  of  danger  not  generally  rec- 

ognized. 
It  would  seem,  then,  that  so  simple  a  corrective  measure 

as  stopping  the  active  drilling  in  proved  territory  is  de- 
manded by  common  sense  and  ordinary  business  prudence. 

The  big  factors  in  the  producing  end  of  the  business  can 

together  in  a  'gentlemen's  agreement',  if  in  no  other 
way,  with  an  understanding  as  to  new  drilling.  Since  the 
term  'big  factors'  comes  near  to  meaning  the  marketers, 
it  is  plain  the  small  factors  would,  in  event  of  any  such 
agreement,  likewise  cease  drilling.  Mutual  mistrust  has  to 
be  set  aside.  If  the  marketer  will  stop  drilling  and  stop 

buying  oil   for  a   period,   the  situation   will   correct   itself' 
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sad  situation  of  many  of  it-  individual  membere.   Stor 

in  steel  ■■■  .  onservee  the  oil  pro 
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A  large  of  operations  are    Inctad  on  lands 
r  leasehold.    The  owners  of  these  lands  are  coni 

principally  in  collecting  royalty    oil  produced  al  no  cap 

ital  outlay  or  risk  of  tin-it-  own.     Leasees  today  can  with 
profil  gel  -  mi  their  continuous  drilling  require- 

ments; to  do  continuous  development   on   proved  ground 
with  oil  al  a  price  less  than  its  i   mercial  value,  is  nol 
sound  business.  A  clause  in  contracts  limiting  drilling 
activities  when  the  price  al  the  wells  is  less  than  a  figure 
calculated  p>  give  fair  remuneration  is  good  business  for 
nil  concerned,  though  it   is  do)  generally  used. 

The  expectation  for  expansion  of  sales  mast  be  based 
largely  on  the  adoption  of  "il  as  fuel  by  the  trans-Pacifio 
shipping,  by  the  Government,  and  its  more  general  use 
in  the  Northwest.     The  domestic  markets  are  quite  well 
worked  op.     Bales  have  1   a  pushed  as  far  east   us  Ely, 
Nevada,  in  competition  with  Utah  coal,  and  to  Arizona 
iitnl  Cananea,   Mexcio,  on   the   Southwest,   in  competition 
with  Texas  oil  and  New  alexia   al     California  crude 

oil  is  sold  as  far  north  as  tin-  Copper  river  in  Alaska, 
npi-tiii.ui  with  the  vnst  though  undeveloped  coalfields 

nearby.  The  sale  of  oil  us  fuel  !us  been  pushed  as  widely 
as  competitive  conditions  will  permit;  establishing  the 

■  nt  horizon  lias  be™  a  levy  upon  tbe  producer's  live- 
lib   1. 

Stopping  tbe  removal  of  tbe  oil  from  lands  in  dispute 
would  serve  the  immediate  situation  well.  The  courts  arc 

about  to  try  tbe  Government's  contention  that  the  Southern 
Pacific  railroad  has  no  rights  to  the  oil  under  the  lands 
patented  to  that  company  under  the  railway-aid  acts.  The 
deeds  to  tbe  lands  reserve  the  right  to  the  mineral  con- 

tained to  the  Government.  The  acts  apparently  made  no 
such  reservation,  and  an  ad.jttdietion  of  rights  is  In  order. 
.Meanwhile,  it  would  he  most  helpful  if  tbe  removal  of  the 
oil  were  held  up  temporarily.  A  year  ago  the  railroad 
was  consuming  in  its  serviee  some  32.000  bbl.  per  day, 
which  quantity  was  bought  largely  in  the  genera]  market. 
Drilling  activities  in  the  past  year,  through  its  petroleum 
department,  the  Kern  Trading  &  oil  Co.,  have  resulted  in 
a  reputed  output  of  30,000  bbl.  per  day,  which  represents 
about,  tbe  present  daily  surplus.  Tbe  extent  of  the  pro- 

duction from  the  lands  withdrawn  from  all  forms  of  entry 

or  exploitation  by  tbe  President  on  September  27.  Kin'.i, 
is  not  known.  It  may  be  considerable.  The  gushers  or 
flowing  wells  of  the  Midway,  the  disturbing  factor,  arc 
wholly  upon  lands  considered  prior  to  190S  as  possible  oil- 

land  only.  They  lie  away  from  the  'cropping'  wells,  upon 
the  flats  and  in  tbe  hills  to  the  north  and  east.  The  with- 

drawal order  eam'e  before  any  sensational  wells  were  found, 
and  includes  all  lands  not  then  lawfully  entered  upon  or 
occupied;  hence  many  of  the  gushers  are  upon  disputed 
land.  The  status  of  the  operators  upon  the  withdrawn 
lands  is  uncertain,  regardless  of  tbe  rights  concerned,  and 
it  is  not  improbable  that  the  Government  will  endeavor 
to  restrain  tbe  removal  of  tbe  oil  pending  adjudication. 
This  will  retard  production  until  other  conditions  adjust 
themselves,  which  in  the  end  will  help  tbe  individual  pro- 

ducers tbe  more  effectively.  Whether  or  not  it  was  law- 
less to  proceed  with  drilling  on  the  withdrawn  lands,  did 

not  concern  many  of  those  who  did  so.     Whether  or  not 

returns   ml    to   a   tnoi 

I  could  I" 

I    with    ml' 

Phosphate  Rock  in  the  West 

Bj   r.  B    v. the  phosphate  in  the  W< 

1911,  tun,   Ha-  mined  in  Idaho.  Wyoming',  and  Utah,    The 
production  in  these  states  was  sboul   10,000  tons,  which  is 
practically  the  same  as  thai    for  1010.     Tl   nine  product 
«as  obtai   1  from  the  mine-  of  Bradlej    Bros.,  in  north 
eastern    Utah   near   Sage,   Wyoming;  the   Union 
Phosphate   Co.        I    ikeville,   Wyoming,  and  the 

San  Francisco  Chemical  Co.  al  Montpelier,  Idaho. 
Utah  Chemical  &  Fertilizer  Co.  has  a  large  area  of  phot 
pbate  land  easl  of  Georgetown,  Idaho,  but  it  has  no)  yel 
begun   shipping   rock.     No   production    i-   reported 
Montana. 

Several  placer  patent-  to  phosphate  lauds  were  issued  i>v 
the  Government  during  1911,  and  the  policy  heretofore  an 
nonnced  by  the  Interior  Department  of  granting  patei 

placi  r  or  lode,  to  original  locators  who  filed  on  the 
land  prior  to  the  phosphate  withdrawals,  has  been  cot 
tinned.  Considerable  developmenl  work  was  done  dm 

the  year  preparatory  to  applications  for  patent-.  The 
question  as  to  how  the  Government  will  dispose  of  the 
phosphate  lands  in  the  withdrawn  areas  is  still  unsettled, 

and  there  is  no  prospect  of  an  early  derision.  There  ap- 
pears to  he  much  difference  of  opinion  among  membi  i 

of  Congress  and  administrative  officers  in  reference  to  the 
further  disposal  of  phosphate  land.  It  is  quite  certain 

that  the  phosphate  lands  now  held  under  patents  or  min- 
eral locations  are  advantageously  situated  with  reference  to 

transportation  facilities,  and  the  rock  can  be  mined  at  low 
cost.  These  mines  will  therefore  supply  the  Western  mar- 
el  Eor  many  years,  and  there  is  no  necessity  for  a  hur- 

ried and  possibly  inadequate  solution  to  the  question.  l\ 
may  well  await  the  result  of  an  extended  discussion  i 
our  future  public  land  policies  and  the  laws  which  will 

make  them  effective.  The  legal  status  of  those  who  ac- 
quired mineral  rights  prior  to  the  withdrawals  of  phosphate 

land  is  still  undetermined.  During  the  past  year  the  ques- 
tion as  to  the  rights  of  lode  locators  over  prior  placer 

locators  has  been  before  the  U.  S.  District  Courts,  but  no 
decisions   have  been   rendered. 

Geological  field  work  of  the  V.  S.  Geological  Survey  dur- 
ing 1010  and  1911  has  considerably  extended  the  known 

phosphate  area,  and  its  estimate  in  tons  has  assumed  almost 
incredible  proportions.  The  productive  area  of  phosphate 

rock  in  other  parts  of  the  world  has  been  greatly  ex- 
tended within  recent  years,  and  there  need  be  no  apprehen- 

sion of  the  exhaustion  of  the  available  supply. 
Practically  all  of  the  phosphate  rock  mined  in  the  Wesl 

cm  States  is  shipped  to  San  Francisco  and  Los  Angelo 
and  manufactured  into  acid  phosphate  and  mixed  to  make 
complete   fertilizers.     Al   I   20,000  tons  of  fertilizer  was 
sold  during  1911,  nearly  all  of  which  was  used  in  Cali- 

fornia. With  the  exception  of  lo00  tons  shipped  from 
Japan,  the  entire  product  was  manufactured  in  California. 
The  outlook  for  a  considerable  increase  in  the  near  future 

in  the  use  of  phosphate  rock  in  the  West  is  not,  at  pres- 
ent, encouraging.  Such  increase  depends  largely  on  the 

practical  demonstration  of  immediate  improvement  in  crop 
returns  as  the  result  of  the  use  of  fertilizers  through  Gov- 

ernment or  commercial  agencies.  What  may  be  done 
through  foreign  shipments  to  further  the  sale  of  phosphate 
roek  is  problematical.  Existing  transportation  rates  to 
the  Pacific  coast  are  prohibitive  so  far  as  foreign  markets 
are  concerned.  At  present,  70%  rock  is  worth  about  $7 
per  ton  on  the  seaboard.  The  freight  rate  from  the  phos- 

phate region  is  $4.20  per  ton  to  San  Francisco,  and  $5  to 
Los  Angeles.  This  leaves  a  small  margin  to  cover  mining, 
transportation,  and  loading  charges  at  the  mines. 
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Metallurgy  of  Copper  During  1911 
By  Thomas  T.  Rkad 

the  meti  TI*r  Jarin?  1911  has 
%  *ii:«  x.-  ;  _-  lines  already  established  rather  than 

-.nru  to  hlast-far- 

-!>>•  snotfDBg  - ■»»  "- ■  £  ttiatenafly  rktiijnl  daring  the  year, 
aad  ti-  mH  beyond  attempts  to  apply  the 

aoait   fad   to   the   bmst-faraare.     Revert- 

irv»-s  in  importance  as  the  amount  of 
^«a  tow-grade  ores  which  nave  been  sob- 

;.    .  - -.    _ 
H!.1  ii  it'i^i  of  tee  are  aad  flae-dast.  the  coaTertine  of 
matte,  the  I  mil  ato.  of  f mar.  aad  the  leaching  of  copper  ores, 
have  ad  beta  objects  of  stucv.  and  sahstantml  progress 
mast  he  reeoedett- 

■-_.-•■       r.:.  -.:       ■_■.  .-.:■'. 

The  as*  of  aomw  fael  for  bfast-farnare  smelting  has 
often  heea  proposed,  and  sappfrnwattry  oil- jets  hare  often 
area  mad  to  thaw  oat  tayeres  and  to  vara  ap  eoU  pardons 
of  the  hearth.  Bat  is  trnptoiatuit  as  the  sole  soaree  of 
heat  owers  ibiiaa.  dime  alt  ies.  and  metalrarggts  have  been 
hwa  w  Cy  to  erik  that  they  knew  aot  of .  The  ■aiinmyl.i 
j.fuat  as*  of  ioei-od  and  the  present  araiUhil 
akiiirifal  sanady  at  few  east  in  many  areas  has  refased  to 

natter  rest.  howccet.  The  problem  has  heea  at- 
tacked from  both  sales:  by  the  machinery  maaafarrarers 

and  by  operaMs.  The  Colorado  I  roc  Works  Co_  of  Den- 

T-r.  has  i  v-src  ,  l*Vtoc  roaad  water-jacketed  blast-far- 
aaee.    irjjnid  to  emptor  oafy  oil  as  a  fact     The  on  b 

led  directly  iato  the  shaft - 
below  the  tayeres.    The  water- jackets 

-- 

rang  away  with  the 
The  furnace  is  provided  with  gas  taps 
aid  is  the  control  of  the    m  km  _  operarjor 
that  wwh  rob  -  ton  and  fact-oil  at  $L25  per 
hand,  the  reiatnr*  f aet  n  laaiiacl    to  piadme  lMUMMUttt 
Luaar-        -  .    *x  aad  k  t  farther  ebbned  that 

:  aetu*  of  th^ 

Dwaar  the  year  a  annea  imiaa  of  biast-faraare  saaek- 

a«g  with  oil  was  aade  by  Thomas  Kamfae  at  the  peaat  of  the 
V-omiua   OB  Smamme    Co.  Ud-  at   V 
isamt.   rV.c^ci  Cbanahm      The  typa  al 

I  desrrmoa.  bat  prestsitobly  was  oi  Mr.  Kio-i-  - 
■Ktuag  oaiy  part  of  one  day.  bat 

■      •  the  directors.  Mr.  Kiddie  ckmns  that  the 
-  -etord  at  the  ra  ■■'•■i-~  y- 
ad  eimsampoea 

watt  saeJaM.  -^f.  per  toe. 
«.  o»w«<r«.  .  is  fettle  more  thaa  aa 

estamn*.    i  .jra,.  fc^  .^  M 
*  j  v m  was  coasoarred  to  ia c*  beea  ased  ia 

ap  i*  fazsar*.  Mr.  Kiddw  renamaemded  eextata 
wWea  be  9e&prws  wiffi  had  to  a  redmrtin  of  the  fact  easT  to 
M  «r  3Sa  per  tuo.  Ttte  -~~- 1 '  r  .>  of  sarh  esperaaeae vresv  bat  the  attirade  of 

*rd  the  ase  of  liana  fact  at  the  Wasc- 
Sacaaw  as  anaai  Ba  oac  >-ward  aerop&wMs.  a  hrK 
•oanaol  smmesru;  empvyntaie  and  asefai^.. 
aeaoar  omttouats.  ceaaiaid  ̂  

- 
>.-!«  Ltj«.'  wbwh  appea 

ma  y«r.  ami  .-      -  maameal  -s  .>r-  agaaa 

exhaastrrehr  disraseed        i 

need  be  added*  Blast-roastBg.  so 
menl  of  lead  ore.  has  not  proved  so  • 

meat  of  copper  ores,  and  ia  ■ tried  has  later  beea  ibondnexd.     It 

the   Ashio  plaat  of  the  Ashio  saammr  of 
Mining  Co.    Bat.  as  poiated  oat  by  Prtezs.  blast-! 
of  copper  ores  may  iaiohe  eaher  the  Kaaseal  of  as  i 
of  the  «alphar  as  posahle.  or  as  Ikiie  as 
to  «iicam  lia»-    aad  the  problem  w£ 

may  be  said  generally  that  abut  all  the  ore  mmst  be  i 

-  - 

•tji  aad  roastaa 
mer  Ae  as*  of  the  Meftoa 

scoarbas  re 

L.  D.  Kirkeccs.  who  narman  to  set  aa  etaaaale  of  gener- 

-   . 

costs  and  other  iafinaariia  for  the  six  imwab  .  fr«n  Febra- 
ary  to  Jaty  HU.  iaelaaTe.  darrag  wbirh  both  iiiubimmj 
faraacas  banc  beea  ia  oaeaaaaa.  The  ealcmaag  eaaease  at 
the  McDoagalb  mrbiaii:  a»  costs  from  the  tame  the  tamway 
defiroad  the  matenal  to  be  cakmsed  to  the  hms.  aa<2  the 
eaimar  is eVlriered  at  the  itmhi.imatj  faraaees.    We  have 

the  mat  of  the  McPaagaB  faraacas.  ami  have  iitiodmud  a 
>hieh  grrcs  room  Car  two  beds  of 

:  3MH  taais  earh.  The  ore  is  recefsed  on 

beks  from  the  r*3way  baas.  ;•  miiipti  ■  oa  its  way  to  the  beds, 
aad  is  bedded,  it 'tamed  aad  raareyed.  by  bek  «o  beaau. 
over  the  Mc|ti'nL,ri>'  which  we  bare  Maeailj  BBmaaal  aad 
which  give  storage  :'itH>inH  to  ran  the  faraaees  Cm 
hoars.  As  a  cea:eam!aice.  reemamme  has  to  he  d—e  oa  hat 

oae  shifk.    The  aasts  were  as  sbowa  m  the  tmk  few" 
srs.  Ftaarjar  ia  Jtu.  BID vo  rVreeac 

OS. 

-j.lr> 

Fme  sal*&de  
.•«>    Uf 

MmCM 
Cafeaae  rewem-. 

h.  aflcBiie.  *V 

- 

~ 

.     -  - 

- 
•-i*r  F-oml  Oeaober  14.  tS«X  ?.  «T 

■-..  J  at    kmabm  I   EMl   a  Btt 



Juiu 
MINING  ii  Mil  |i    i'i 

IImiiIi 

■ 
II 

u 
II 

II 

T<ii»i 

l 

0.0170 

        0.0002 
fha       0.0254 

'■■'■       10.0579 

        ii Boppliea     

Total      

At  the  Steptoe  Valley  smelter,  al   HeCHIl,  the  limi 
"••I  for  Hi.  |  added  in  tbe  IfcDougalU,  a 

sulphur  in  the  eoneentrate  ii  nol  high  •■!   _-h  to  give  sum 
'■"■tit  ||  (or  warming  the  limestone.    Al  the  Tooele 
plant,  on  ill"  other  hand,  Kreened  silieiona  ore  is  added  upon 
the  fifth  hearth  •  :  the  UcDongalla,  this  difference  in  prac- 

hting  doe  to  ;i  '■','',  higher  inlpbnr  content  in  the  i 
■  mi, i  be  noted  thai  tbia  addition  b 

the  heat  i  the  working  margin,  bo  thai  in  tbe  case  of 
temporary   ihnl  ary  to  employ  a    few 

oal  to  lirin'_'  the  roaster  back  to  its  normal 

working  temperature.    Thi-  well  illustrates  tl»-  close  margin 
of  economy  uj>«n  which  modern  smelting  operatio 
conducted. 

Progress    in    reverberatory    smelting    daring    the    year 
cbiefl  about  the  increasing  aae  of  oil-firing,  which 
hai  been  adopted  al  the  Steptoe  smelter,  follow! 

a  ami  elsewhere.    Ii  ~hr.nl, I  be  noted  thai  tbe  new 
le  I'lani  retaini  coal-firing,  as  this  illustrates  tbe  i 

'ial  feature  ol  the  use  of  liquid  fuel.    The  Bteptoi 
at    HcOill,    Nevada,   approximately   midway    between    iln- 
sources   of  supply  of   fuel-oil  and  coal,  while  tbe  Tooele 
plant  i-  near  tbe  coalfield  ant   from  tin-  oilfields. 
Fuel  <iil  i-  worth  abonl    Wc.  per  barrel  al  the  wells,  and 
Wyoming  and   Ctab  coal  approximately  $1.50  per  to 

the  mine;  upon  the  usual  basis  of  reckoning  of  •')'-  bbl.  of 
oil  as  equivalent  to  1  ton  of  coal,  it  is  evident  thai  the  <|ii<- 
ti'/n  of  desirability  of  use  comes  down  to  a  compari  - 
freight  charges,  though  thi-  i-  influenced  by  other  co 
erations.     At  the  Steptoe,  for  example,  Borne  difficulty  was 

erienced  in  keeping  tbe  furnaces  up  to  the  tempers 
to  smell  a  rather  infusible  char'."',  until  oil-flring 
oyed,  when  the  difficulty  disappeared.    Oil-firing, 

therefore,  i-  nol  a  panacea,  but  a  valuable  method  which 
will  find  application  where  the  condition*  favor  il 

The  genera]  features  ol  reverberatory  smelting  have  beei 
illy  discussed  by  Peters  in  the  volume  already  men- 

■  -I  thai  only  a  few  supplemental1;          
oi    are  120  ft.  10  in.  long,  due  to 

tbe  removal  of  thi   al  grates,  and  work  well.    Al  Cai 
20-in.  arch  brick  are  now  employed  on  the  furnace*  thi  i 
out.    The  wa  te  heal  boilei  -    hould  be  of  a 
raits  easy  cleaning;  al  Cananea  this  ii  expeditiously  doi 
the  use  of  a  jel  of  coi   pri     ed  a     to  blow  the  fume  off  the 
tube,  of  tbe  economize]   .  done  daily  and  le     I  ha 
hour  is  required  to  clean  four  economizers.    Oil-burners  for 

rberatory  work  apparently  continue  to  offer  scope  for 
improvement. 

in    II,- 

now 

by  O.  B.  Lee  and  1  ■     .|.<-r •I  thai  by  f   ling  flue 

and  I  ■  into  a  di 
the  i«   lesirable  products  could  !»■  converted 

ami 
addition  to  the 

•    w,nilil    be   secured,   but    the   question   of 
to  which  in,  definiti  i  an  yet  be  i 

,  FSBRVABT  to  JtJM   19]  |, 

I.NVI.I 

Pei I  Iry  to  of  total. 
      21,010  34.90 

Calcine         35,553  59.15 
        3,040 

   179  ii  BO 

Total          60,073  100.00 

Furnace  da;  -.  312.5. 
• 

Per  dry  ton. 
Operating  furnaces     $li 

Blag  and  man,-  expense    0.0851 
Boiler  I   -      0.1900 

era!  expense      0.0702 
of  flux    0.0136 

Total          $2,2193 
Stei   iredil            0 

Operating  cosl          $1.4057 

ANALYSIS    HI'    I  0 
1 .    Operating : 

Labor       W 
Power       0.0099 
Fuel-oil       1.4654 

I       0.0041 
Water      0.0015 

Transportation       0.0063 
Sundries       0.0053 
Flux       0.0136 

3029 

I,'*  pi 

Labor          $0.1842 

Supplies      ,         0.2068 
Sh,,|>  expense          0.0252 

Total          $2.2191 
earn  credit           05134 

$1.4057 

Tbe  use  of  tbe  basic-lined  <   verier  bids  fair  to  beeomi 
universal.    C.  B.  NTe<  I  ei     some  of  il, 

features  of  recent  progre  -  in  this  work  in  a  paper  of  ■ 
ipon      hicb  only  eon  [deration     oi     pace   pri 

       Tbe  ]  'ierce  &  Smith  tj  pe  of  con'  i 
is  coming  into  wide  use  for  iis  large  capacity  ami  con- 

'    bape,  with  tbe  modi  cation  of  thi 
h   rather  than  al   tbe  end,  a     tbis  gives  a  bi 

tribution  of  the  gases  inside  and  of  the  flux  added.     The 

■■Eng.  A  Min.  Jour.,  April  S.  1911,  p   707 
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flux,  which  was  at  first  preheated,  is  now  commonly  added 

cold.    The  Day  pn  Mowing  silicious  slim.'  into  the 
converter  tl  i  of  the  tuyeres,  is  now   in   use  al 

ethod  to  niy  colleagues 

but   was   unable  to  test   the   D  erimentally;   doubt- 
rs,  it   remaining  to 

Mr.    Day  to  make  successful   application   of  it.     Tlie   usual 
inverter  has  a  capacity  of  65  tons  of  blister  copper, 

usual  charge  finished.     The  high 
age  of  working  time   (88,  according  to  Neel)   very 

the  conduct  of  operations  in  the  converter 

and  the  crane,  which  is  kepi   so  busy  in   an  acjd- 
converter  plant,   stands   idle  much   of  the   time.     This   is 

tated  by  the  use  of  casting  machines  for  handling 
the  blister  copper  and  the  pouring  of  the  slag  into  chilling 

pans  which  are  drawn  to  the  slag  bins,  as  at  Garfield,  so 

that  it  begins  i"  semi  probable  that  in  future  plants  it  may 
be  possible  In  iln  away  with  the  heavy  ami  expense 
and  substitute  some  other  device.  It  is  to  be  hoped  that 

another  year  more  definite  cUtta  regarding 

bjeel  may  be  available  than  at  present 

The  problem  of  smelter  fume  received  an  accentuated  in- 
terest during  the  year  by  the  closing  by  injunction  of  the 

Bully  Hill  ami  Balaklala  smelters  in  Shasta  county,  Cali- 
fornia, and  the  procuring  of  an  injunction  against  the 

Mason  Valley  smelter  at  Wabuska,  Nevada,  before  it  hail 

been  completed.  On  t he  other  hand,  the  United  States 

Circuit  Court  of  Appeals,  in  the  'smoke  suits'  against  the 
ami  Anaconda  plants,  upheld  the  decision  of  the 

Master  of  Chancery  ami  the  trial  judge  that  the  damage 
dime  by  these  plants  did  not  warrant  the  issuance  of  an  in- 

junction, The  Mammoth  plant,  in  Shasta  county,  continues 
tu  operate,  though  under  surveillance,  and  the  Washoe  and 

Anaconda  plants  still  have  the  suit  ..('  the  Federal  Q 
nieiii.  alleging  damage  to  a  National  forest,  pending  against 
them.  In  the  latter  ease  a  committee,  consisting  of  L.  D. 
Kicketts.  J.  A.  Holmes,  and  .1.  H.  Hammond,  has  been 

appointed  to  arbitrate  the  matter,  the  understanding  being 
that  if  the  smelters  put  in  force  the  recommendations  of 

iii.  committee  the  Government  will  not  press  the  suit.  The 
general  features  of  the  smelter-fume  problem  have  recently 

been  so  admirably  discussed  by  Herbert  Lang"  that  only 
a  few  points  of  interest  will  be  made  here.  The  solid  par- 

ticles in  smelter  fume  can  he  removed  effectively  upon  a 

practicable  working  scale  by  either  the  Cottrell7  mi  bag- 
--.  but  the  St  I  content  is  more  of  a  problem. 

The  Tennessee  Copper  Co.  is  engaged  in  converting  it  into 

II  Si  I,,  but  this  is  not  of  universal  applicability  for  a  num- 
ber of  reasons,  the  chief  of  which  are  that  markets  for  the 

a, -id  thus  produced  are  commonly  lacking,  and  the  ,   en- 
i  SO,  is  frequently  lower  than  de- 

sirable in  acid  manufacture.  Several  other  methods  are 

commonly  employed.  The  use  of  tall  chimneys  to  lift  the 
-1'  into  the  air  that  they  will  be  diluted  before 

coming  into  contact  with  vegetation  may  be  supplemented 
or  replaced  by  direct  dilution  by  blowing  air  into  the  base 

of  the  stack.  In  the  former  the  initial  cost  is  high;  in  the 
latter,  o  li:,ny  the  Wicslenius 
stack   is  used   to    produce   vortex   currents   in    the   escaping 

with  the  idea  of  aiding  dilution  by  the  surrounding 

air.     Young''  has  proposed   the   reduction  of  the  SI)    to  S, 
D    sulphite  as   an    intern,,  dial  ]  , 

but  the  proce  only  in  the  experimental  stage.    At 
the  Ashio  pli  ..,,..  is  ,-iai,   ] 

to  neutralize  the  SO,  as  well  as  the  SO  .  but   full  details  are 
■     As  lone  held  to  that  a 

may   not   commit    a  i     may   be  ex- 
peeled.      But    the   decision    in   the   Montana    cases    that    the 

-  not   sufficient   to  warrant  the  issuance  of  an 
injunction  is  a  ho]  as  is  the  di 

judge   In   the  nsl    Ratbbi  of   New 

York    City,    fur   committing   a    nuisance.      In    this    i 
court  held  that  the  b  i. hints  was  a  neces- 

•l.ang.  Herbert.     'Metallure  ol.  1.     New  York.  1911. 
" """  »*,  September  2.  1911.  p.  286. i  .(•  .i/i;i.  Jour.,  March  25,  19 
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Sary  one  to  the  community,  that  il   was  necessary  to  carry  it 
on  within  the  city,  and  that  as  tl   lors  complained  of  were 
not  detrimental  to  health,  hut  only  unpleasant,  the  issuance 

of  an  injunction  was  not  warranted. 

The  great  importance  which  the  mining  of  low-grade  de- 
posits has  assumed,  ami  the  necessarily  large  losses  in  wet 

•  :  in  inn.  has  greatly  stimulated  the  in- 

vestigation of  leaching  methods.  The  most  important  re- 
sult of  such  investigations  that  has  been  disclosed  is  the 

announced  intention  of  the  Braden  Copper  Co.  to  construct 

a  leaching  plant  at  its  mine  iii  Chile.  According  to  Pope 
Yeatman.1"  the  consulting  engineer,  this  plant  will  consist 
of  1  Wedge  furnace,  with  acid  tower,  and  accessories,  3 

Icaching-vats.  3  settling-vats,  9  solution  tanks,  and  a  pre- 
cipitation plant  of  a  capacity  of  10  tons  of  cathode  copper 

per  day.  It  is  thought  that  by  this  method  copper  can  be 

produced  at  a  cost  of  7  or  b'^c.  per  pound;  the  low  cost 
of  electric  power  being  a  great  advantage.  Other  com- 

panies have  studied  the  problem,  and  by  next  year  I  shall 
doubtless  be  able  to  record  substantial  progress  and  to 
cite  the  results  of  actual  operation.  W.  L.  Austin  has 

published11  during  the  year  a  series  of  articles,  discuss- 
ing leaching  methods  in  great  detail,  but  the  general 

appreciation  of  these  was  somewhat  shaken  by  Mr.  Austin's 
securing,  during  the  year,  a  patent  upon  methods  of  leach- 

ing copper  ores  in  place  that  have  been  widely  known  and 
used  for  many  years. 

Below  is  given  an  estimate  of  the  total  copper  produc- 
tion for  1911  by  companies  in  the  United  States,  according 

to  Hayden.  Stone  &  Company. 

Estimated  Production 
Pounds. 

Ahnieek       15,000,000 
Allouez        4,800,000 

Anaconda       225,000,000 
British  Columbia      10,000,000 
Calumet    &    Arizona    50,000,000 

( 'alumet   &   Hecla    75,500,000 
(  liino       '50,000,000 
I  upper  Range       31,000,000 
Bast   Butte      12,000,000 

I  Ireene-Cananea       45,600,000 
Isle    Rovale       7,200,01)0 

Miami       *3S,000,000 
Mohawk      11,800,000 

Nevada    Consolidated       62,300,01111 
North  Butte      25,000,000 
Old  Dominion      25,000,000 
Osceola       18,200,000 

Phelps,  Dodge  &  Co        132.0110.   I 
Quincy       22.500.000 

Ray    Consolidated        '80,000,000 
Shannon        14,500,000 

Superior  I  'upper       3,200,1)1111 
Tamarack        7,500,000 

Tennessee        12,500,1)1)11 
Utah    Consolidated        8,000,000 

Utah  Copper      95,000,000 
Wolverine       9,700.000 

'Estimated  total  capacity. 

Considerations  of  space  forbid  reference  to  many  details 
of  mechanical  equipment.  The  Messiter  electric  weigher 
appears  to  have  successfully  solved  the  problem  of  keeping 

an  accurate  and  continuous  record  of  the  weight  of  the  mill 

leed.  and  is  already  coming  into  extensive  use.  The  han- 
dling and  feeding  of  ore  and  concentrate  at  Cananea,  is 

elsewhere  referred  I"  by  L.  S.  Austin,  and  is  of  so  much 

interest  that  it  is  hoped  to  make  it  the  basis  of  a  later 
separate  article.  The  number  of  plants  wdiere  extensive 
new  construction  was  installed  or  completed  during  the 

year  was  unusually  large.  The  Tooele  smelter  of  the  Inter- 
national Smelting  &  Refining  Co.,  was  blown  in  during  1910, 

but  construction  has  been  in  progress  this  year,  though 

chiefly  confined  to  the  two  new  lead  stacks,  now  in  process 

i "Mining  ami  Scientific  Press,  December  16,  1911,  p.  772. 
«e«  anil  Methods,  January  to  December,  1911. 
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i-l ion.     Tliin  plain  lm*  Bve   19  bj    102 

The  plan)  of  ■  In'  1  irit  i-li  Columbia  Coppei 

wood,  ».i~  bnill  upon  the  -  rormer  plant,  tl" 
ruction  being  Bve  months.     This  plant 

lira  (8  bj  SCO  in.  blast  mil  one  Is  by  240-in., 
having  a  imelting  capacity  oi  3400  tone  per  day.    The  Raj 

ilidated   Copper   Co,   bad   a    1800  ton   imelting  plant 
under  construction  at   Hayden,  Arizona,  but  arranges 

bave   recently    been   made  by   which   this   plant   baa   been 
I  to  the  American  Smelting  A:  Refining  Co.,  and 

the  new  scope  of  work  baa  necessitated  some  changes  in 

design.    Tins  plant  should  be  in  operation  early  in  1012. 
The  Mason  Valley  Mines  Co.  smelter,  at  Wabnska,  Nevada, 

has  two  42  by  300  in.  blast-furnaeea.    The  ground  for  this 

plant  was  broken  bite  in  1990,  and  it  was  expected  to  blow  ' 

in  lati  ber  191 1. 

II  li>   180  in.  Ml 
rision  has  been  made  for  !«••  i    ire  found  di 

The  Cop]  ■       baa  under  construe 
ii. in  at   Copper  Creek,  Graham  county,  Arizona,  ■   I  i 
matting  furnace  and  a  75-ton  reverberatory  fumaoa.    The 
moat  important  new  construction  now  on  fool  is  the  Dew 

plant  of  tb  Copper  Co.,  at  Clifton,  Arizona,    l-'ull 
details  of  the  design  are  not  yel  available,  but  the  plant 
will  handle  approximately  1,000,000  tons  of  ore  per  year, 
in    reverberatory>furni   s,     L.    D.    Rieketts   is  consulting 
engineer.    The  following  table,  revised  from  one  published 
in  'Mineral  Resources  of  the  United  States  tor  1910,'  by 
B.  S.  Butler,  may  be  of  interest.     It  si   1. 1  be  noted  that 
the  list  includes  only  plants  which  treal   material  derived 
from  the  United  States, 

I'ims.  II'AI.  COPPBB  Smki.tim.   PLANTS  TREATING   MATERIAL   FROM   THE  UNITED  STATES. 

Location. 
Compa'iy. 

Final   copper   product. 

UNITED  STATES. 

Ariiona: 

('lift. .a      

Douglas 

Globe   
llniiili.il.lt  . . 

Jerome   . . . . 
Morenci   . . . . 

California : 
Campo  Seco 
Kenneti 

Martinez  . . . 

Needles    
Maryland:  Baltimore 
Michigan : 

Hancock     

Houghton    
HnbbeU   

Montana  : 

Anaconda     

Butte   

Great  Falls     
Nebraska :  Omaha   

Nevada :   McGill      

New  Jersey :  * 
Chrome   
Maurer      

Newark    

Perth  Amboy   
New  York : 

Klaek   Rock     

Laurel  Hill   
Tennessee: 

Copperhill      
Isabella   

Texas :   El   Paso   
Utah: 

Garfield   
International      

Virginia:  West  Norfolk... 

Washington :   Taeoma   .... 
CANADA. 

British  Columbia : 

Ladysmith     
Grand  Forks   

Greenwood     
MEXICO. 

Aguasealientes:  Aguascal- 
ientes     

Arizpe,  Sonora   

Arizona  Copper  Co   
Shannon    Copper    Co   

Calumet  &   Arizona   Mining  Co   

Copper  Queen  Consolidated  Mining  Co   
Old  Dominion  Copper  Mining  &  Smelting  Co. 
Consolidated   Arizona  Smelting  Co   

United  Verde  Copper  Co   

I  let  n  'it    Copper  Mining  Co   

1'enn   Chemical   Works   

Mammoth    Copper    Mining    Co   

Mountain    Copper   Co   
General  Chemical  Company  of  California.. 

Needles   Smelting  &   Refining   Co   

Baltimore  Copper  Smelting  &  Rolling  Co.f. 

Lake  Superior  Smelting  Co.. 

Quincy  Mining  Co   
Michigan  Smelting  Co   
Calumet   &  Ileela  Mining  Co. 

Washoe  Copper  Co   
East  Butte  Copper  Mining  Co   

Boston  &  Montana  Consolidated  Copper  &  Silver  Mining  Co 
American  Smelting  &  Refining  Co   

Stcptoe  Valley  Mining  &  Smelting  Co   

United  States  Metals  Refining  Co. 
American  Smelting  &  Refining  Co. 
Balbach  Smelting  &  Refining  Co. . 

Raritan   Copper  Works   

Buffalo  Smelting  Works. 
Nichols  Copper  Co   

Tennessee   Copper  Co   

Ducktown  Sulphur,  Copper  &  Iron   Co. 
American  Smelting  &  Refining  Co   

(Ltd. 

Garfield  Smelting  Co.f   

International  Smelting  &  Refining 

Virginia  Smelting  Co   

Taeoma  Smelting  Co.f   

Co. 

Tyee  Copper  Co.    (Ltd.)   
Granby  Consolidated  Mining.  Smelling  &  Power  Co. 
British   Columbia   Co.,   Ltd   

American  Smelting  &  Refining  Co. 

Greene-Cananea  Copper  Co   

Blister 

Blister 

Matte 

Electrolytic 

Anodes  and  lake 

Blister 

it 

Blister  and  electrolytic 
Blister 

Electrolytic    and    casting 
Electrolytic 

Electrolytic    and    casting 
Electrolytic 

Lake   and   electrolytic 

Electrolytic    and    casting 

Blister- 

Matte 

Blister  and  matte 
it 

Matte 
Blister 

Matte 
Blister 

•This  list  does  not  include  a  smelter  in  New  Jersey  and  one  in  Pennsylvania,  both  of  which  make  blister  from  ma- 
terial solely  of  foreign  origin. 

fSubsidiary  of  American  Smelters  Securities  Company. 
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Cost  of  Developing  Public  Coal  Lands 

By  James  li 

*In  any  revision  of  the  coal-land  laws,  three  questions 
will  have  i"  be  considered:  ill  The  quantity  which  should 
be  allotted  to  a  single  entryman  or  corporation;  12)  the 
terms  under  which  tire  Government  should  part  with  its 

eoal  resonn  r  by  out  and  out  sale,  by  lease,  or  on 

payment  of  a  royalty;  (3)  the  price  which  should  be  paid 

by  a  purchaser,  a  renter,  or  a  worker  on  royalty.  The  de- 
cision of  these  questions  is  more  or  less  interdependent.  If 

a  certain  amount  of  coal  must   he  secured  in  advanci 

warrant    the   expenditure   of   the   eapilal    necessary    t   iuc 

the   eoal.    and    to    handle    il    as   eoal    or   coke    commercially 

when   brought    to   the  surface,  and   if   this  outlay   is   i 

repaid,  with  a  reasonable  rate  of  profit   to  cover  interest 
and    risk,    the   0]  ISl    Start    with    the 

certain  minimum  supply  of  coal.    Whs  hould 

ds   upon    the   size  of  the   beds,   and   tin-   initial    out 

lay  to   utilize    to    ill'-   best   advantage  the   property.      In   the 
following  estimate  I  assume  that  50%   should  be  deducted 
from  the  estimated  coal  content  of  any  given  area  of  coal 
land,    in    d  -    and    that    10,000    acres,    or 

4(1  years'  supply  at  l .nun. nun  ions  per  annum,  is  the  mini- 
mum which  should  he  allowed  to  a  corporation  willinj 
safe  and  economical  works  and  er|uip   its  mines  with 

every  known  safety  appliance. 

I  outlay  includes  the  cost  of  the  surface  equip- 

ment, which  in  the  West,  where  the  Government   coal  land- 
lie,  must  be  cosily  if  it  is  to  he  efficient.     Based  upon  ex- 

perience  at    Dawson,    New   Mexico,   the    following  estn 
of  the  value  of  coal   land,  baaed  on   one  acre  of  lain) 

tabling  8000  tons  of  coal,  may  hi'  made: 

10,000    SO.IIIHI.OOII  tons  coal 

Deduct  oil',  for  ii>k  of  mining,  land  will 
yield      40,000,000   Bcoal 

Net    yield    per  acre    1,000  Ions  coal 

Royalty  per  ton    8c. 
Royally  pel  acre    $320 

Number  of  ions  mined  per  year      1,000,000  tons 
to  exhaust      40 

Per 

Total.       Ion  coal. 

10,000  acr.  10  per  acre   $3,200,000        S.OOc. 

« lost  of  plant    1,979,264        4.04c 
Interest  on  plant  investment,  at  5%  per 

annum,  equals  $98,963  per  year  for 

4ti  years     3,958,520        9.90c. 

cost      $9,137,784        22.84c. 
Payment  of  10,000  acres  in  advance. 

I 'tie   dollar   compounded    at    6%    per    annum    for   411 

  slo.o;l 

Royalty  of  $320      $10.29  equals  present   worth  per 
   :u  .1 0 

Per 
Total.      ton  coal. 

10,000    i  icre   $   311,000        0.78c. 

■i      1,979,264        4.04c. 

5%  per 
annum,  equals  pet  year  for 

40  year-      •    3,958,520        9.1   

Total  cost      $6,248,78 1       15.62c. 

The  value  of  coal  in  situ  may  lie  assumed  to  he  detir- 

niined  by  the  royalty  demanded  in  any  given  district  for 
eoal  to  he  extracted.      In   Colorado,  uncomplicated   by  store 

i.     If,  there- 
'  acre  in  the  Trinidad  district  yields  on  :,n 

8000  tons  of  coal,  .■in,]  the  royally  is  8c.  per  ,. 

value  of  the  coal  in   the  ground  is  $640  If  the 
i   and  out,  the  compound  interest   calcu 

•Portion  of  an  address  delivered  before  the  Amern 
ing  Congress  at  Chicago. 

lated  mi  the  prjae  and  the  number  of  years  necessary  to  work 
mil  an  area  large  enough  to  return  the  purchaser  a  fair 
remuneration  for  his  investment,  compensation  for  his  risk, 

and  pn  te  enterprise  as  a  business  venture,  must  be 
deducted. 

In  determining  the  cost  of  coal,  the  fixed  charges  I  in 
this  ease  estimated  at  15.62c.  per  ton)  should  be  taken  into 

account  as  well  as  lie  charges.     Inasmuch  as  the 

plant  has  to  he  maintained  in  perfect  working  order  until 
the  exhaustion  of  the  mines,  it  seems  to  me  that  the  cost, 

as  well  as  the  interest  on  the  cost,  generally  represented  by 
interest  on  a  bonded  debt,  should  be  included  in  the  lixed 

charges.  This  certainly  should  he  done,  unless  il  is  ex- 
tinguished by  a  sinking  fund  during  the  life  of  the  mine. 

Mining  costs  are  likely  to  he  more  rather  than  less  in  the 

future,  because  the  mines  must  lie  deeper  and  gn 
cautions  must  be  taken  to  insure  safely  for  the  men. 

If  the' Government  should  lease  the  coal,  reserving  the 
surface  rights,  and  the  same  requirements  as  to  initial  out- 

lay were  either  imposed  or  voluntarily  acquiesced  in.  the 

rental  being  a  men-  annual  payment  and  not  imposed  on 
the  producer  in  advance,  would  be  calculated  on  the  acr 
value  of  the  eoal.  exclusive  of  Ihe  deductions  for  discount. 

But  in  considering  the  other  alternatives,  such  as  allowing 

the  coal  t"  l;c  mined  on  royally  or  rental,  objections  may  be 

d  against  both  systems.  If  8c.  per  ion  he  a  fair  valua- 
li   f  coal  in  the  gr   id.  the  Government  would  seem- 

ingly gel  all  il  was  entitled  to  by  accepting  thai  amount: 
but  under  this  system  the  miner  has  every  inducement  to 

mine  cheaply  and  thus  wastefully,  and  to  rob  tin-  mine  of 
its  best  and  more  profitable  coal. 

Under   the   rental   system,   which   could   he   based   on   the 
calculation  of  the  eoal  ill  a  given  area,  less  the  deductions 

above.  I  lie  lessee,  as  he  approached  the  period  of  ex- 

haustion, would  he  paying  an  exorbitant  figure  on  the  bal- 
ance of  the  value  and  would  be  inclined  to  evade  payment. 

Would  not  a  fair  system  be  to  charge  a  small  rental  on 

the  total  area  and  a  reduced  royalty  on  the  eoal  extracted? 

Assuming  in. nun  acres  to  he  the  required  area  and  8c.  per 

Ion  to  be  a  fair  royalty,  would  not  a  rental  of,  say  "fl  per 
acre  on  Ihe  gross  acreage,  or  say  .fill. (Hill  per  annum,  and 

4  or  5e.  per  ton  royalty,  be  equitable?  This  would  secure 
in  the  miner  lus  necessary  reserves  and  give  to  the  Govern- 

ment the  value  of  the  coal  in  place. 

The  above  suggestions  are  thrown  out  as  subjects  lor 
discussion;  but  I  lie  conclusion  forces  itself  strongly  on  my 

conviction  that  if  a  satisfactory  revision  of  our  land  laws 
is  to  be  reached,  the  farmer,  the  miner,  the  lumberman,  and 
the  banker  must  be  consulted  before  the  politician  acts. 
The  eoal  miner  alone  knows  the  conditions  and  restrictions 

under  which  eoal  can  be  extracted  with  safety  to  the  work- 

man, with  profit  to  tin'  operator,  and  justice  to  the  public; 
(he  metal  miner  and  the  mining  engineer  alone  appreciate 

Ihe  impossibility  "I  literally  living  up  to  the  letter  of  the 
old  mining  law,  and  the  lumberman  is  certainly  entitled  to 

be  heard  before  such  sweeping  judgments  are  passed  upon 

him  as  we  have  heard  pronounced  of  late  veal's.  Repre- 
sentatives of  all  the  interests  who  actually  occupy  the  public 

should  sit  upon  a  committee  to  suggest  revision  of 
the  laws  affecting  Ihe  sale  and  the  use  of  the  public  lands 

after  sale,  if  such  amended  laws  are  to  be  practicably  ap- 

plicable. 

Coal  Output  in  1911 

Coal  production  in  the  United  stales  in  Hill  is  estimated 

by  E.  W.  Parker,  of  ihe  United  State-  Geological  Survey, 
in  have  amounted  to  411(1,000,000  tons.  This  is  less  by 

11,000.1100  tons  than  in  1010.  Of  Ihe  total.  406.000.(100  ton's was  bituminous  coal.  The  year  was  oj   £  low  prices,  ore- 
production,  and  extremely  unsatisfactory  business. 
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Proposed  Revision  of  Alaskan  Mining  Laws 

By  F. 
In  tin'  luio  tummai  ..i   191 1  l lie 

iiikI   Metall 

tri.iii  ili.'  '  .mil   Mining  of  the   I' 

\\" .  i  - 1 1 1 1 1  ■_:  i .  ■  1 1 .  asking  stionx 
oi  tin  mining  lam  of  Alasks.     A-  11 

idle  in  have  these  data  in  time  for  the  assembling 
ber,  the  secretary  referred  the  matter 

to  tli<'   Philadelphia  aeetion  of  the  Society,  knowing  thai 
among  its  members  were  some  "t   the  ablest  coal  mining 

in  ili«-  w.iii, 1.  Tin-  Philadelphia  section  held  w\ 
end  meetings  during  September  and  October  for  the  pur- 
poae  •■!  considering  the  matter.  The  outcome  of  the  conse 
qoenl  discnarion  was  ■  reporl  prepared  by  a  committee 
consisting  of  Eli  T.  Conner,  William  Qrifflth,  li.  II.  San- 

ders, and  myself.    This  reporl  was  later  approved  by  the 
Philadelphia  members  ami.  after  discussion  by  a  1   imittee 

••I'  tin'  Council  "I'  tin'  Society,  submitted  for  vote  of  all 
the  members  in  tin'  following  form,  in  which  is  embodied 
a  number  of  minor  changes  from  the  original  draft: 

1.  It  is  essential  for  the  proper 
development  of  Alaska  that  Its  coal- 

fields in'  opened  for  commercial  use 
without  further  delay. 

2.  There  arc  now  known  to  exist 
but  two  relatively  small  fields  con- 

taining high-grade  naval  fuel,  ami  In- 
asmuch as  the  Government  now  pos- 

sesses no  original  source  ot  such 

ply  on  the  Pacini  I'. last,  it  is  di ble,  In  the  Interests  of  national  de 
fense.  that  a  selected  area  of  these 
fields  be  held  anil  operated  under  the 
direct  control  of  the  Government. 

3.  All  rights  which  have  accrued 
legally  under  statutes  heretofore  ex- 

isting should  be  recognized. 
4.  If  it  be  decided  by  the  Congress 

that  it  is  to  the  best  interests  of  pub- 
lic welfare  that  coal  lands  1n  Alaska 

be  leased,  we  recommend  that  the  fol- 
lowing conditions  should  be  embodied 

In  the  leases;  (A)  These  leases 
should  be  made  for  all  the  coal  in  the 
ground:  (B)  The  royalty  should  be 
low  and  based  on  percentage  of  sell- 

ing price  of  the  coal  at  the  mines: 
(C)  The  minimum  annual  production 
upon  which  royalty  Is  to  be  paid 
should  be  nominal  for  the  first  two 
or  three  years  after  the  execution  of 
the  lease.  In  order  to  permit  and  en- 

courage the  installation  of  efficient 
and  durable  equipment,  after  that 
period  the  minimum  production  upon 
which    the    royalty    should    be    paid 
should  increase  more  rapidly  that  the  area  increases  (for 
example;  the  minimum  production  upon  which  royalty 
should  be  paid  on  a  tract  of  5000  acres  should  be  several 
times  more  per  acre  than  for  1000  acres) — such  a  plan 
would  prevent  the  tying  up  of  large  areas  of  undeveloped 
coal  territory;  (D)  A  due-diligence  and  forfeiture  clause  to 
effect  continuous  work  should  be  included  in  the  lease; 
IE  I  Leasehold  in  coal  lands  should  Include  all  neces- 

sary timber,  mining,  and  surface  rights;  (F)  Leases 
should  not  be  given  for  less  than  40  acres,  and  in  shape 
should  be  rectangular,  their  boundaries  being  east  and  west 
and  north  and  south,  and  after  the  system  of  public  surveys 
has  been  extended  to  Alaska  and  the  land  applied  for  is  in 
a  surveyed  township,  the  unit  areas  of  a  lease  should  be 
those  established  by  the  Government  survey  as  subdivisions 
of  the  sections;  (G)  The  tract  of  land  embraced  within  a 
single  lease  should  not  be  more  than  three  times  as  long 
as  its  width. 

5.  It  should  be  clearly  recognized  as  a  basic  principle 
that  the  value  to  the  Nation  of  coal-lands  in  Alaska  lies 
more  in  their  use  for  industrial,  commercial,  and  naval  pur- 

poses than  in  the  royalties  to  be  derived  therefrom,  and 
it  is  desirable  that  the  revenue  obtained  from  coal  royalties 
inure  to  the  benefit  of  the  Territory. 

The  Secretary  of  the  Interior,  W.  L.  Fisher,  in  his 
address  before  the  American  Mining  Congress  at  Chicago. 
October  17,  1911,  evidently  thought  well  of  the  conclusions 

of  the  Pennsylvania  engineers,  for  be  added  them  verbatim 
in  Ins  address,  which  was  afterward  pnbliabed  by  the  1 
Bureau  •  •!    Mines,  in   Bulletin   Mo.  38.     Thi 

the   Philadelphia  section,   in   carefully  1   sidering  ail   tin- 
best    available   informs    lean   eondil 
si    in  the  conclusion  thai  the  extent  ami  Milne  of  the 
coalfields  in  thai  meat  domain  bad  1   n  unwittingly  • 
{rented,  and  thai  the  public  had  a  false  notion  as  to  then 
worth.     The  beds  ami  -rams  are  not  only  much  crashed 
ami  disturbed,  bnl   the  average  quality   and  grade  of  the 
•••■:il    is  distinctly   inferior  to   thai   of   Pennsylvania   and 
West    Virginia.     It   is  true  the   Bering   River  and   Main 

Duska  Balds  contain  -mum-  relatively  -mall  areas  of  1 1  i -_r i ■ 
grade  coal,  both  anthracite  and  bituminous,  but  the  extent, 
depth,   and    uniformity   of   these   beds    is   absolutely   on 
known   at    the   present    time.     Politics   ha-   befogged   the 
whole   question;    mistaken    deductions   of   geologists,    on 
checked  and  unrevised  by  any  competent  mining  engineer, 
have  been  rushed  into  the  print   by  the  sensational   press 

COALFIELDS  OF  ai.aska.     (After  TJ.  S.  Geological  Survey.) 

under  the  banner  of  'Conservation',  until  the  very  word 
has  become  offensive  in  some  quarters,  whereas  with  sensible 
people  it  should  be  .1  synonym  for  foresight  and  common 

sense.  The  truth  is  the  mining  and  mineral  laws  of  t he- 
whole  United  States  are  antiquated  and  need  revision,  and 
real  conservation  may  be  best  accomplished  in  that  way. 
Alaska  is  a  good  place  to  begin,  alllniuv.li  it  is  perfectly 

true,  as  M.  L.  Requa  has  pointed  out,1  that  it  will  probably 
be  many  years  before  the  coal  of  Alaska  can  be  assured 
of  a  market  outside  of  local  demand;  certainly  at  feast 
not  until  the  superabundant  supply  of  California  oil  is 

greatly  reduced.  One  exception  in  regard  to  this  state- 
ment must  be  noted,  that  is,  in  regard  to  fuel  for  the 

Navy.  Unless  fuel  oil  comes  to  be  used  almost  exclusively 
on  the  war-vessels  in  Pacific  Coast  waters,  the  Government 
has  no  original  source  of  supply  of  suitable  fuel  except 
certain  small  areas  in  the  Bering  River  and  Matanuska 

fields. 
The  suggestion  that  the  Government  open  and  operate 

these  fields  for  Naval  purposes  and  to  supply  a  limited 
outside  demand,  makes  evident  some  differences  of  opinion. 

'Mining  and  Scientific  Press,  November  IS.  1911. 
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That   the  Government   is  justified,   under  the  peculiar  eir- 
enmstances  indicated,  not   only  in  opening  collieries,   but 

in  building  railways  to  bring  the  i   I  to  market,  was  the 
view  of  the  ei   nittees  and  others  concerned  in  tins  discus- 

sion. Surely  no  corporation  or  individual  would  be  justi- 
fied in  making  such  a  large  investment  as  is  necessary 

under  the  present  conditions,  even  alter  new  and  satisfac- 
tory mining  laws  were  enacted.  To  open  the  eoal  would 

he  an  exceedingly  expensive  undertaking  and  should  be 

part  of  a  greater  plan  for  development  by  building  of  a 
through  trunk  line  of  railway  from  the  coast  to  the  upper 

Yukon.  In  the  present  undeveloped  and  unsettled  state 
of  Alaska,  this  can  only  he  done  by  the  Government;  the 

climatic  and  physical  conditions  are  too  uninviting  to  tempt 
private  enterprise.  At  best  the  profits  of  such  an  under- 

taking will  be  remote,  though  probably  sure  in  the  end: 
individuals  or  a  corporation  could  hardly  afford  to  wait 

perhaps  fifty  years  for  an  adequate  return  upon  their  in- 

vestment, whi  ntui'v  is  not  a  long  span  in 
the  life  of  a  nation.  This,  if  you  like,  is  paternalism,  hut 

ressary  for  governments  to  be  paternal 
and  take  the  initiative  when  it  is  desired  to  make  the 

waste  places  of  the  earth  blossom  ami  two  blades  of  grass 
<rrow  where  there  was  before  but  one.  In  other  words. 

without  Federal  aid,  the  development  of  Alaska  is  eertain 

to  be  painfully  slow,  and  probably  would  be  effected  only 
with  great   waste  of  capital  and  effort. 

The  leasing  system  advocated  by  the  Mining  and  Metal- 
lurgical Society  may  at  first  sight  appear  objetionable 

to  some  Western  miners  and  mine-owners,  they  being  gen- 

erally   unaccustomed    to    the   idea.      It    may   not    always    lie 
f  t tint  the  plan  proposed  by  the  Mining  and  Metal- 

lurgical Society  lor  all  the  coal  in  the  ground  is  in  reality 
a  sale  as  far  as  the  coal  is  concerned,  since  no  time  limit 

is  set.  An  operator,  knowing  he  has  a  large  tonnage  of 
c.al  to  depend  upon,  may  take  his  own  time  in  mining  it. 

and  hence  is  likely  to  equip  his  property  with  substantial 

and  enduring  machinery  and  buildings,  and  lay  out  his 
underground  work  in  the  best  manner,  feeling  sure  that 
in  the  end  it  will  he  most  economical  and  conducive  to 

efficiency  and  preventive  of  waste.  Another  advantage 
of  such  a  lease  is  that  no  large  payment  of  money  is  nec- 

essary at  the  outset  in  order  to  acquire  title  from  the 
Government.  The  price  of  the  property,  or  rather  the  eoal. 
is   represented  by  the  royalty,  whose  payment  is  an  annual 

nl  of  the  operating  cost,  depending  upon  the  quan- 
tity of  the  coal  taken  out.  The  royalty  rate  should  he 

small,  and  in  such  a  case  will  hardly  be  felt  by  the  opera- 
tor; no  amortization  charge  for  his  investment  other  than 

for  equipment  will  be  necessary  on  the  part  of  the  opera- 
tor, yet  the  Government  will  be  receiving  a  fair  and  just 

sation  for  the  public's  property,  and  the  feeling 
that  it  is  giving  away  for  nothing  valuable  public  domain 
need  not  be  entertained.  Similar  leasing  systems  have 
existed  for  years  in  many  foreign  countries,  and  have  been, 
on  the  whole,  found  to  be  most  satisfactory.  It  is.  in 
my  opinion,  the  only  logical  system  of  acquiring  title  to 
public  mineral  lands  of  all  kinds:  provided,  of  course,  the 
regulations  affecting  it  are  based    upon    sound    and    liberal 

-  principles.  They  should  obviously  he  Bond 
upon  the  character  of  the  risk  the  lessee  assumes.  Thus. 
tor  example,  the  hazard  is  much  greater  in  gold  mining 
or  drilling  for  oil  than  in  equipping  and  operating  the 
colliery  upon  a  well  defined  coal  bed.  it  is  perhaps  need- 

less to  point  out  the  grave  defects  in  our  present  archaic 
mining  laws.  In  some  respefts  they  were  good  for  the 
country  fifty  years  ago,  but  the  statute  (Sec.  2322)  giving 
extralateral  rights  to  the  locator  or  owner  nf  the  surface 
has  never  been  and  never  can  be  anything  bi  t  an  ignorant 
and  litigious  enactment,  a  reflection  upon  our  national  in- 

telligence  and   practical  good  sense. 

Mr.   Fisher's   views  on   the   Alaska   coal   question,  which presumably  reflect  those  of  the  Administration,  are  appar- 
ently set   forth   in   the  Chicago  address  above 

In  this  document  he  advocates  the  building  a 

by  the  Government  of  railways  in  Alaska.     The  physical 

-Mining  and  Scientific  Press,  November  25,  1911. 

and  climatic  conditions  of  this  vast  Territory  are,  on  the 

whole,  so  adverse,  that  it  is  highly  improbable  private 

enterprise  will  venture  unaided  into  such  undertakings  for 

many  years  to  come.  But  it  will  be  argued,  has  not  pri- 
vate enterprise  already  built  195  miles  of  railroad  over 

river  and  glacier  from  Cordova  to  Kennicott,  on  the  Chi- 
tina  river?  This  is  true,  and  it  is  likewise  true  this  rail- 

way cost  its  builders  about  twenty  millions  of  dollars.  The 

tion  why  it  was  ever  built  may  perhaps  be  best  an- 
swered by  those  responsible  for  its  construction.  Suppos- 

edly it  was  intended  chiefly  as  an  outlet  for  the  Bonanza 

copper  deposits  at  Kennicott  owned  by  the  same  interests, 
and  for  whatever  incidental  business  might  be  obtained  by 

the  development  of  neighboring  mineral  properties.  It  has 

been  stated,  however,  that  the  Bonanza  is  but  a  "third- 
class  property,  a  sort  of  copper-plated  gold  brick,  in  that 
an  interior  core  of  limestone  is  surrounded  by  phenomen- 

ally high-grade  bornite  and  copper  glance,  and  that  no 
competent  mining  man  who  has  visited  this  property  ever 

has  estimated  the  amount  of  ore  developed  and  safely  in- 
ferred as  capable  of  yielding  more  than  100,000,000  lb.  of 

finished  copper;  a  total  production  equivalent  to  only  one 

year's  maximum  output  by  any  one  of  the  six  leading  cop- 
per mines  of  the  world."  "The  gross  value  of  all  the  cop- 
per contained  in  the  Bonanza  mine,  taking  the  outside 

estimate  of  tonnage,  is  considerably  less  than  the  lowest 

estimate  of  cost  of  this  railway,  and  the  net  profits  deriva- 
ble from  the  Bonanza  mine,  cannot,  by  the  most  liberal 

figuring,  be  estimated  at  more  than  $4,000,000  to  $5,000,- 
000."3  Assuming  this  statement  to  be  correct — but  which 

I  personally  doubt — it  is  difficult  to  understand  how  hard- 
headed,  experienced  business  men  can  be  credited  with  the 
tolly  of  spending  this  large  sum  for  a  railway  that  has 
no  assured  traffic.  It  has  been  suggested  this  may  be  a 

deep-laid  scheme  to  sell  the  railway  to  the  Government  as 
part  of  a  national  trunk-line  project  to  the  upper  Yukon 
river.  But,  as  has  been  pointed  out,  it  would  be  much 
better,  in  such  event,  that  the  Government  begin  this  trunk 

line  or  continue  the  existing  line  from  Seward  or  Resur- 
rection hay,  passing  through  the  Matanuska  coalfields  on 

to  Fairbanks  and  its  destination,  wherever  that  may  be. 
Evidently  such  a  road  would  be  enormously  costly,  but  it 

would  undoubtedly  give  an  immense  impulse  to  the  coun- 
try's development. 

Speaking  of  the  extension  by  the  Government  of  the 
existing  railway  from  Seward  to  the  interior,  Mr.  Fisher 
says : 

I  believe  this  road  should  be  continued  on  to  the  coalfields 

and  beyond  them  to  the  interior,  and  that  if  private  In- 
terests do  not  care  to  undertake  the  task  the  Government 

itself  should  do  so.  The  situation  here  is  not  like  that  in 
the  Copper  River  country.  No  large  financial  interests  are 
back  of  the  railroad:  no  large  investments  have  been  made 
which  it  will  be  necessary  for  private  interests  to  protect. 
Such  a  railroad  as  I  have  suggested  will  pass  through  a 

country  which  appears  to  have  large  agricultural  possibili- 
ties as  well  as  great  mineral  resources.  These  possibilities 

and  resources,  however,  will  require  time  for  their  develop- 
ment. The  adoption  of  a  leasing  policy  will  take  away 

from  the  promoters  of  such  a  road  the  lure  of  great  gain 
from  the  exploitation  of  the  coalfields.  This  exploitation 
clearly  should  be  prevented  in  the  public  interest.  But  at 
the  same  time  the  Government  must  recognize  that  if  it 
withdraws  from  private  capital  this  incentive  for  railroad 
construction,  the  Government  itself  must  assume  the  obli- 

gation of  making  possible  that  kind  of  development  upon 
which  it  insists  for  the  general  good.  It  has  been  urged 
that  the  Government  should  meet  this  objection  by  guar- 

anteeing the  payment  of  bonds  or  the  interest  on  bonds 
equal  to  the  cost  of  the  construction  of  the  road.  I  can 

see  no  advantage  whatever  in  this  policy.  If  the  Govern- 
ment is  to  guarantee  the  cost  of  construction,  I  see  no 

reason  why  the  Government  should  not  own  the  road  out- 
right, whether  it  operates  it  or  leases  to  an  operating  com- 

pany. 
Referring,  however,  to  Government  ownership  of  coal 

mines,  he  does  not  take  quite  the  same  view  as  the  Mining 
and  Metallurgical  Society,  for  he  says : 

Unlike  the  Government' ownership  of  railroads,  public coal  mining  has  never  been  held  by  the  courts  to  be  a 
function  of  Government.     It  would  be  regarded  by  many 

^Horace  J.  Stevens,  Mining  and  Scientific  Press,  November 
4,  1911,  p.  585. 
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»re    and    dlMnliM'  ns    as    an    Invasion    of    the 
rtrlil  of  prl  would  Involve  luch  general 
and  uncompromising  VSH  those  a  1»»»  believe 
Id  It"  adoption  aa  a  principle  thould  not  Insist 
upon  ilflelds  of  Alaska  until   tin 
BOmli  :">i»  tlmt   arc  Involved   In    || 

■  Daldi  bar*  been  fougbl  out  to 
a  pr .  n     Thv  trua  function  ol  government 

non  \>(  public  order  or  thi  regu- 
lation of  tin-  eonducl  of  Individuals,  but  the  carrying  on 

of  any  enterprise  which  win  promote  the  welfare  ol  the 
community  as  it  whole  more  effectively  if  carried  on  by 
the  "  community   than   if   left   to  the   voluntary 
action    of   ImllvMual    mefflberi   of   the  community.      Hut    to 
determine  whether  a  particular  activity  answers  thi 
depends  In  every   Instance  on  a  final  ami  complete  analysis 
involving  a  consideration  not  only  of  Immediate  reeulta, 
but  of  the  Bar-reaching  consequencea  upon  humanity  ami 
upon  the  social  order.  While,  therefore,  much  can  lie  said 
In  fnvor  of  permitting  the  Government  to  enter  experi- 

mentally Into  those  fields  upon  which  Industrial  develop- 
ment and  the  welfare  of  society  depend,  which  perhaps 

may  In  the  future  Include  the  development  and  distribution 
of  power  and  the  means  by  which  power  may  lie  created. 
I  do  not  believe  that  the  Government  alone  should  preempt 
those  fields  or  exclusively  assume  their  development  until 
It  becomes  far  clearer  than  it  is  today  that  their  develop- 

ment by  private  enterprise  cannot  be  effectively  controlled. 
For  this  reason  I  am  opposed  to  the  policy  of  having  the 
Government  alone  own  and  mine  Alaskan  coal. 

The  views  of  the  Mining  ami  Metallurgical  Society  on 
this  phase  of  the  subject  arc  fairly  set  forth  in  Section  - 
of  the  above  recommendations.  The  contention  here  is 

that  the  Government  should  control  the  best  coal  in  the 

Matanuska  and  Bering  River  fields  in  the  interest  of  na- 
tional defense.  Having  drawn  this  clause  myself,  I  have 

naturally  followed  with  interest  the  discussion  of  it  which 

took  place  in  committee  and  council  meetings.  The  im- 
piuooion  I  received  as  a  consequence  of  the  debate  was 

that  the  majority  of  the  members  do  not  think  the  Gov- 
ernment, under  the  circumstances,  will  be  assuming  too 

much  in  opening  these  coalfields  in  this  way.  The  infer- 
ence bains;,  in  my  own  mind,  as  it  appeared  to  be  in  that 

of  other  members,  that  the  Government  could  and  would 

be  justified  in  selling  such  proportion  of  the  high-grade 
coal  produced  at  its  collieries  as  exceeded  the  demands  of 

the  Navy.  In  this  way  the  development  of  these  coalfields 

will  be  assured  and  pressing  local  needs  provided;  at  the 
same  time  these  collieries  would  be  opened  in  a  proper 
manner,  provided  with  the  best  equipment,  and  become 

an  object-lesson  to  future  operators  in  the  territory. 
If  the  mineral  laws  in  the  United  States  need  revision, 

and  it  is  pretty  generally  admitted  they  do,  Alaska  is  a 

good  place  in  which  to  begin.  The  number  of  existing 
rights  already  established  there  under  the  present  laws  is 

relatively  small,  but  whenever  it  can  be  shown  they  have 

been  honestly  and  legally  acquired  they  should  unquestion- 
ably be  confirmed.  If  owners  will  agree  to  revision — such, 

for  example  as  an  abolition  of  the  extralateral  right — all 

the  better  for  them  and  even-one  else,  except  possibly  the 
lawyers.  After  an  effectual  scheme  for  the  revision  of 
the  mineral  laws  is  worked  out  and  successfully  applied  to 
Alaska,  I  believe  the  results  will  be  so  satisfactory  that 

a  general  revision  for  the  whole  country  will  be  demanded. 

K  is  certainly  true,  as  George  Otis  Smith,  the  director  of 

the  U.  S.  Geological  Survey,  pointed  out  in  his  address 
before  the  San  Francisco  section  of  the  Mining  and 

Metallurgical  Society  on  October  16,  1011.  that  "at  the 
present  time  we  are  develoning  oil  land  with  a  law  that 
was  made,  not  exactly  to  help  gold  mining,  but  apparently 

to  control  and  keep  gold  mining  from  going  ahead  too  fast. 

It  did  not  promote  gold  mining,  and  it  is  the  worst  kind 

of  a  law  for  oil  development.  Our  general  mineral-land 
law  antedates  the  present  knowledge  of  either  geology  or 

the  technology  of  the  industry  and  is  completely  out  of 

date."* 
When,  in  the  history  of  the  country,  was  there  better 

opportunity  for  this  revision  than  now?  The  U.  S.  Geo- 
logical Survey,  the  Bureau  of  Mines,  the  Mining  Congress, 

and  the  Mining  and  Metallurgical  Society  are  all  interested 

and  willing  to  advise  upon,  and  even  initiate,  reforms 
affecting  the  welfare  of  the  mining  industry. 

«M.  &  M.  Soc.  Amer..  Bull.  41,  p.  213. 

Mining  in  China,  1911 
Ity  THOM 

Full  details  in  regard  to  the  mineral  production  and 

resources  of  China  were  given  in  the  Mining  ami  Seitntifte 
and  November  II.  I'.MI,  and  it  is 

unnecessary  to  do  more  than  add  a  tew  holes  upon  mai- 
lers oi  more  recenl  occurrence.  easily  the  most 

important  is  the  abrogation  "i  the  concession  of  the  Byn 

dleat  ilu  Yunnan,  Ltd.,  an  Anglo -l-'rench  company  which 
held    the   mining   rights  over   an    area  of   10,000   sq.    mi.    in 
Yunnan.     In  addition  to  iis  mining  rights,  th   mpany 

possessed  a  ooncession  for  railroad  budding,  hut  in  the 

present  temper  of  the  Chinese  people  the  exercise  of  ihis 
right  was  not  within  the  bounds  of  possibility,  and  the 

company  has  wisely  agreed  to  surrender  its  concession  Cor 
a  consideration   of    1 ,0110.1 11  HI   tads    (approximately  $1,000,- 

000)  payable  in  half-yearly  installments  of  350,000  tads 
cadi.  The  company  was  organized  in  1890  with  a  cap 

ital  of  £35,000,  and  held  a  60-year  concession  (renewable 
for  25  years  more),  but  has  been  unable  to  accomplish 

much,  on  account  of  popular  opposition  in  Yunnan.  Most 

of  the  foreign  mining  concessions  in  China  (with  the  nota- 
ble exceptions  of  the  Chinese  Engineering  &  Mining  Co., 

the  Sehantung  Bergbau  Gesellscliafl.  and  the  Peking  Syndi- 
cate) have  now  been  canceled,  and  there  is  little  probability 

that  any  new  ones  will  he  granted. 

A  recent  report  from  Tai-yuen-fu  is  to  the  effect  that 
commercial  quantities  of  petroleum  have  been  found  in 

the  neighborhood  and  that  a  company  of  local  merchants 
will  be  organized  to  develop  it.  If  the  report  is  true, 

it  greatly  extends  the  area  in  which  petroleum  is  known 
to  occur  in  western  China.  It  begins  to  seem  probable 

that  the  general  area  between  3(1°  and  40°  N.  lat.  and  102° 
and  112°  K.  long,  may  eventually  develop  into  a  petroleum- 
producing  territory  of  some  importance. 

Statistics  from  China  are  always  a  year  old,  at  least, 

the  Han-Ych-P'ing  Iron  &  Coal  Co.,  which  operates  iron 
mines  at  Ta-yeh,  in  Hupei.  collieries  and  coking  plant  at 

P'ing-hsiang,  in  Kiangsi,  and  blast-furnaces,  steel  plant, 
and  rolling  mills  at  Hanyang,  near  Hankow,  reports  that 

during  1910  it  produced  130,000  tons  of  pig  iron,  of  which 
29,000  tons  was  sold  in  Japan  and  15,000  tons  in  the 

United  States;  presumably  nearly  all  of  the  remainder  was 
converted  into  steel  at  the  plant.  The  colliery  produced 

160,000  tons  of  coke  and  a  total  of  610,000  tons  of  coal 

during  the  year.  In  addition,  an  unreported  amount  of 
iron  ore,  probably  about  100,000  tons,  was  exported  to 

Japan,  and  a  smaller  amount  to  the  Pacific  Coast  of  the 
United  States.  It  is  not  probable  that  the  works  at 

Hanyang  have  been  much  injured  during  the  revolution, 

and  they  will  probably  be  able  to  resume  work  soon  after 
conditions  again  become  quiet. 

The  Sehantung  Bergbau  Gesellschaft  reports  that  during 

1910-11  it  produced  237,544  tons  of  coal  at  Hung-shan, 
and  194,897  tons  at  the  Fangtse  mine.  The  operating 

profit  was  247,719  marks  which,  by  the  payment  of  in- 
terest and  amortization  charges,  is  converted  into  a  loss 

of  nearly  600,000  marks.  The  Chinese  Engineering  &  Min- 
ing Co.,  on  the  other  hand,  is  a  very  profitable  enterprise, 

having  produced  1,117,312  tons  of  coal  in  1910,  at  a  profit 

of  approximately  $1  per  ton.  The  neighboring  Lanchow 
mines,  however,  which  were  organized  under  Government 
auspices  about  two  years  ago,  and  which  have  been  equipped 

to  produce  4000  to  5000  tons  per  day,  are  only  producing 
about  1200  tons  per  day  and  seem  unable  to  operate  at  a 

profit. 
Mining  in  China  will  be  greatly  interrupted  by  the  revo- 

lutionary outbreak,  and  normal  production  can  scarcely  be 

resumed  for  some  time.  At  the  time  of  writing,  the  out- 

look is  gloomy,  and  a  speedy  restoration  of  quiet  seems 

quite  unlikely.  The  famine  in  central  China  threatens  to 
become  more  serious  during  the  coming  winter  than  during 

the  past  one,  and  combined  with  the  long  interruption  of 
trade  in  the  interior,  will  tend  to  produce  a  year  of 

marked  depression  in  1912. 
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Mines  of  the  Southern  Sierras  of  California  and  Nevada 

By  Mark   B.    Kkiik 

The  eastern  escarpment  of  the  Siena  Nevada  range, 
between  California  and  Nevada,  marks  a  tremendous  faull 

culminating  particularly  in  the  greal  drop  into  the  Mono 
Lake   basin.      A    line  drawn   in   a  genera]   northwest   course 

projected    through    the    cciiic    of    lakes    Tahoe    and     Mono, 
would    strike    through    the   Sierras   and    touch    most    of    the 

gold-quartz   mines   that    have    been    heretofore   prospected 

along  this  great   mountain  mass:  hut  in  the  northern  coun- 

i'laeer.  Nevada.  Sierra,  and  Plumas,  the  hold  quartz 
i  -  are  situated  generally  on  the  western  side  of  the 

while    in    the    southern    counties    of    Alpine,    Mono, 
and    Inyo  the  quartz   veins  are   in   the  heart   of  the   uplift 

or  near  the  eastern  escarpment.     The  veins  of  the  l'linnns- 
Kureka  district,  at   Allegheny  in   Sierra,  and  in  the   Wash- 

ington  district    in   Nevada  county  have  been  extensively  ex- 
plored   and     have    been    repeatedly    described;    but     the 

The  valleys  of  this  region  range  in  elevation  from  6000 
lo  8000  ft.  abore  sea-level,  and  the  snowfall  begins  early 
and  soon  blocks  the  mails.  The  season  is  short,  and  all 

winter  supplies,  of  any  hulk  whatever,  must  be  hauled  in 
and  the  plant  made  snug  and  protected  to  withstand  these 
heavy  .-tonus.  This  renders  prospecting  and  mining. ex- 
pensive  and  difficult.  The  ranges  east  of  Mono  lake  all 
have  the  same  approximate  strike  parallel  to  the  crest  of 

the  Sierras,  and  form,  in  reality,  a  portion  of  the  struc- 
ture of  the  i  iicai  Basin  plateau.  The  quartz  outcrops  are 

bold,  ami  the  veins  mark  great  dynamic  disturbance,  the 

ore  deposits  generally  being  along  fracture  planes  or  fault 

fissures.  While  in  some  places  these  veins  are  not  in  gran- 
ite, but  along  contacts  of  either  porphyry  or  slate  with 

granite,  the  same  general  structure  exists,  ami  signs  of  great 
volcanic   activity   are   much    in   evidence.      Toward    the  east 
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more  southerly  counties  are  still  comparatively  unexplored 
and  inaccessible. 

A  Stale  wagon-road  from  the  fosemite  by  way  of  Hetch 
Hetchy  and  the  Tioga  mining  district  has  just  been  finished 

alter  years  of  delay,  but  packhorses  must  still  be  used 

-iip  trails  by  those  desirous  of  prospecting  or 
camping  out  in  this  region.  In  winter  the  heavy  snows 
accumulate  and  avalanches  frequently  rush  down  the  steep 
eastern    escar]  i     l.undv,    a    little    mining    village 

near    Mono   hike,  such   an   avalanche   hisl    year  not    only   de- 

stroyed this  village,  tint   completely  demolished  the  neigb- 

r-plant,    and    all    were    killed    except    the    wife 
superintendent.     The  g   i    ,  eople  of   Bodie,  after 

a  gallant  fight  in  the  storm,  came  over  the  mountains  some 

twenty  miles  on  skee,  and  brought  out  the  only  survivor, 

who   was  dazed   and   not    in  fori   1   of   her   husband's  death 
a  I'd. 

lake,  a  body  of  water  about   fifteen  miles  wide,  is 
sink  about  6500  ft.  above  sea-level,     tts 

shores  are  covered   with   sancjand   pumice,  but   irrigation 
■  and  manj  its,  with  horses  and  cattle 

grazing,  stand  oul  i  the  otherwise  general  desola- 
■•   was   formerly    fresh   ami   of 

much  greater  extent,  the  oat  let  at  one  time  hem-  through 
a  low  gap  toward  Hawthorne,  Nevada,  but  the  waters  nov 

contain    a   strong  sulphate   of 
soda   with   chloride   of   sodiui    .      Two     .-lands   have    formed 
near  the  centre  of  the  lake,  and   at    the   southeast    corner 
of   the   largest  one,  -   two   miles    from    north 

p.  south,  steam  issui  of  ci  inch  can 
be  seen  extending 

cools  when  exposed  to  the  air  and   is  precipitated   on  the 
island  in  springs  of  good  fresh  water. 

is  the  Excelsior  mountain  mass,  ranging  from  6000  to  8000 

ft.  in  height.  Along  the  summits  toward  Mina,  veins  of 
silver-lead  are  found. 

Numerous  large  sinks  with  steep  sides,  generally  of 

basaltic  dill's,  are  found  irregularly  over  this  region,  such 
as  Adobe  meadows,  Huutoon  and  Whiskey  valleys.  These 
are  now  dry  and  have  no  outlet.  Gold  is  found  at  many 

points,  and  still  farther  eastward  are  desert  valleys  be- 
tween isolated  mountain  ranges.  Until  the  mines  of  Ton- 

Opah  and  Goldfield  were  discovered  these  were  as  little 
known  as  the  deserts  of  Gobi  or  Takla  Makan.  The  bot- 

toms of  these  valleys  are  occupied  mostly  by  borax  and 

sail  marshes,  s   climes  fifteen  or  twenty  miles  wide,  with- 

out a  shred  of  grass  and  only  an  occasional  bunch  of  sage- 
brush, but  yet  patience  and  hard  work  can  utilize  these 

sails  and  make  them  of  commercial  value. 

The  extended  view  is  the  great  fascination  of  these  des- 
erts,  the  outlook  being  only  limited  by  the  surrounding  high 
ranges.  The  outcrops  are  so  well  defined  that  it  requires 
lil  ilr  imagination  lo  project  the  different  veins  to  some 

intersection  in  depth,  and  greater  chances  may  be  taken 

in  suggesting  possible  orebodies  in  a  country  like  this  where 
the  direction  of  the  veins  is  so  easily  traced  by  the  out- 

crop, than  is  permissible  in  a  wooded  country  where  little 
of  llie  surface  is  exposed.  For  the  pioneers  who  penetrate 
llicsc  deserts,  suffering  from  heat  and  thirst  in  the  hot 

summers  and  exposed  lo  the  winter  blizzards,  only  admira- 
tion can  lie  expressed,  for  in  many  eases  prospecting  and 

hard  work  reveal  that  the  grade  of  the  ore  is  too  low  to 

pay.  The  output  of  such  camps  as  Tonopah  and  Gold- 
field,  where  over  a  million  a  month  each  in  gold  and  silver 

is  regularly  produced,  however,  lures  the  miner  and  jrro- 
moter  on   to  further  efforts.     The  light-colored  limestones 
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witli  tin-  different  colored  sulphide  one,  nil  a 
.•r>..l. 

iphirall,v  describe  tb« 

pon  ilu'  pioi 
In  ihr  aoutbarn  |  ii„.  ..,,1,1  „,„„...  yielded  ili.-ir 

output   between    1871   and   1884,   whan  tbe  Bodie 
'i'11"  ■  ■■  yearly  more  than  12,1   ,000.    The  mines 

tbe  activity  al  Bodie,  yielded  a  prose 
output  oi  I      The   Tioga   lodes,  al   the  h* 
Leevinina  and  aan  be  traced  tor  long  .li> 
tancee,  bul  since  tbe  Qreal  Bierra  eompany,  in  1880,  built 
the  expensive  wagon  road,  over  50  miles  long,  from  Crock 
an  by  waj  of  Ink.'  Teoaya,  little  baa  bean  done.  The  ore 
earriea  oonaiderable  silver.  The  May  Lundy  mine  is  end 
itod  with  ..  yield  of  $2,000,000  and  is  now  under  bond  to 
ilu-  Tonopah  Mining  Co.  The  Standard  mine  ol  Bodie 
built  the  Bret  long  line  for  transmitting  electricity. 

1  Bap  power  is  what  is  needed  in  these  mines,  for  until 
tly,  steam  from  wood  furnished  by  the  Mono 

Lake  Lumber  Co.  was  almost  universally  used.  This  lum- 
ber eompany  I  ,  bad  of  timber  land  and  can 

furnish  timbers  for  any  extensive  development  in  this  re- 
gion, nt  reasonable  prices.  The  Pacific  Power  Co.,  al  Jor 

.Inn,  just  below  Lundy,  has  recently  pul  in  n  large  al 
plant  and  is  supplying  electric  power  to  Bodie,  Aurora. 
Fairview,  and  Won. In-. 
Bj  tar  the  most  picturesque  ..t  any  of  these  .amps  is 

ai   Mammoth,  in  the  Lake  mining  district,  and   Dear  the 
border  of  Mono  and   tny   unties.     The  outcrop  of  the 
Mammoth  lode  is  large.  The  vein  lies  between  quartzite 
and  porphyry  and  is  heavily  stained  by  iron  oxides.  Spec- 
ime"-  sold  ore  were  taken  out  in   1879  and   1880, causing  great  excite   at    The  lowest  adit  taps  the  Mam 
in. uli  loda  (ittti  ft  under  the  outcrop,  and  in  the  past  two years  while  the  mill  was  running,  the  mine  is  credited  with 
an  output  ..i  $200,000.  Numerous  streams  and  waterfalls 
fed  by  the  melting  snows  rush  down  the  mountain  slopes, 
any  one  of  whirl   ,  being  harnessed,  is  capable  of  gen- 

erating power  cheap  enough  to  warrant  further  develop- 
ment in  this  and  many  other  properties  now  abando   I. 

This  country  is  now  included  within  the  Mono  National 
Forest,  and  restrictions  as  to  prospecting  and  securing 
rights  of  way  and  the  necessary  timbers  for  mining  are 
bad  enough  as  it  is.  without  further  tinkering  with  the 
present  laws  governing  mineral  location.  If  the  leasing 
system  of  mining  claims  by  the  Government  should  be 
introduced  into  the  United  States,  then  the  Government,  in 
my  opinion,  should  also  build  power-plants  and  deliver 
water,  power,  and  timbers  al  reasonable  rates,  tor  it  is 
hardly  possible  thai  any  private  company  would  care  to 
organize  and  develop  a  power  scheme  under  a  Government 
lease,  as  is  now  suggested  by  certain  officials  of  the  Inte- 

rior Department.  The  lack  of  steady  development  on 
mineral  locations  is  the  greatest  objection  made  to  present 
regulations,   but   if   the  small   prospecting  eompany   were 
'''   uraged  by  giving  il  cheaper  power,  water,  and  mining timbers,  then  in  my  judgment  more  claims  would  he  worked 
steadily.  One  good  paying  mine  gives  steady  employ- 

ment to  many  miners  and  quickly  builds  up  a  community, 
and  the  small  prospector,  in  every  case,  is  entitled  to  the 
credit  of  opening  up  the  ground  sufficiently  to  encourage 
capital  to  venture  further.  Any  amendment  to  present 
laws  should  he  designed  to  encourage  more  vigorous  and 
steady  work  in  these  wild  and  almost  unexplored  regions. 
and  to  the  discovery  first  of  the  mineral  to  be  conserved. 
From  the  foregoing  it  will  be  seen  that  these  southern 

Sierra  mines  of  Mono  and  Inyo  counties  have  yielded  to 
date  approximately  about  $30,000,000,  and  with  the  advent 
of  cheap  and  effective  power  and  better  transportation 
facilities,  such  as  are  now  available  with  tbe  mines  in 
the  northern  counties,  renewed  activity  may  be  expected. 
To  the  sportsman,  as  well  as  the  miner,  the  hunting  and 
fishing  will  prove  attractive,  and  I  know  of  no  place  in 
California  more  interesting  than  this  region  in  which  to 
enjoy  a  summer  holiday. 

Literature  of  Ore  Deposits  in  191 1 
Bj    W  n.riii  II  u 

The  put.: a  number  ot  works  of  \ itnl  interest  to  the  i 

particularly  to  thoai  in   valuing  .  level 
oping  prospects.     This  neither  implies  any  great   epoch 
marking  work  nor  a  discovery  ••!  new  law-  ol  ocout 
of  oil's,  tor  the  science  i-  a-  yet  in  its  infancy. 

oing  a  property  sidl  rely  upon  comparison  with  other 
developed  deposits  as  a  basis  for  judg   at,  bul  the  appli 
cations  oi   the  searching  methods  of  modern   petrography 
m  the  study  of  polished  surfaces  and  thin  sections  oi 
and  of  wall  rocks,  of  the  newer  chemistry,  and  of  a  rec 
ognition  of  the  true  meaning  of  physical  factors,  ar.-  rap 
idly  developing  this  into  e  i  which  the  apparent 
vagaries  of  ore  deposition  are  seen  to  have  definite  and 

uizable  causes.    The  present  is  yet  a  transition  period 
in    which   the   literature    is   still    largely   descriptive,    with    a 
few  general  papers  dealing  with  principles,  or  giving  gen 
cralizaiions  to  be  tested  by  the  experience  ol  engineers  in 
the  field.    The  bold  generalizations  of  Horace  V.  Winchell' 
a   year   ago.    have    been    discussed    throughout    the    year    by 

Mr.    Winchel]   contrasts  the   process   pf 
superficial  alteration  and  si   n.lary  enrichment   in  Arctic 
ami  temperate  regions  to  the  distinct  disadvantage  of  the 
former,  maintaining  thai  in  boreal  climates  there  is  less 

migration  of  material  by  solution,  and  secondary  ores  if 

formed    were    planed    oil'    by    glaciation.       His    observations 
upon  a  veneer  of  secondary  sulphides  formed  yearly  are 
especially  worthy  of  consideration  by  examining  engineers, 
au.l  1  have  personally  observed  similar  crusts  in  British 
Columbia.     His  conclusions  are.  if  sustained  by  experience, 
the  most  important  announcement  of  recent  years  to  the 
investing  public.  They  may  be  summarized  as  follows: 
111  boreal  regions  seldom  contain  rich  and  extensive  de- 

posits of  secondary  ore;  (2)  surface  appearances  are  de- 
ceptive,  and  high-grade  ores  show  a  sudden  decrease  in 
value  at  a  limited  depth;  (3)  primary  ores  are  likely  to 
extend  downward.  In  temperate  zones.  (1)  deep-seated 
alteration  is  an  indication  of  good  ore  below;  (2)  ore  de- 

posits in  general  are  more  abundant  in  warm  and  temperate 
climates;  (3)  they  are  not  so  likely  to  terminate  suddenly 

or  change  rapidly  in  depth.  Mr.  Winchell's  critics  have 
cited  exceptions,  but  do  not  appear  to  have  contraverted 
his   sweeping  generalizations. 
The  'Characteristic  Features  of  Replacement  Deposits 

and  the  Criteria  for  their  Recognition',-  is  perhaps  the 
most  important  single  paper  of  the  year;  it  certainly  is 
so  to  the  average  mining  engineer.  Replacement  deposits 
have  long  been  recognized  as  erratic  and  difficult  of  esti- 

mation of  value.  Mr.  Irving's  experience  lias  given  him 
a  wide  familiarity  with  the  type,  and  his  paper  is  there- 

fore valuable  tor  its  accurate  presentation  of  facts  as  well 
as  the  conclusions  drawn.  He  shows  that  the  shape  of  a 
replacement  ore  mass  is  due  to:  (1)  relation  to  channel 

of  ore-bearing  solutions;  (2)  variations  in  chemical  char- 
acter and  structural  arrangement  of  enclosing  rock;  (3) 

manner  in  which  mineralizing  waters  have  affected  the  rock; 
(4)  amount  of  material  supplied  in  solution.  The  illustra- 

tions in  the  paper  are  excellent  and  tell  the  story  peculiarly 
well. 

The  agency  of  manganese  in  superficial  alteration  and  sec- 
ondary enrichment  of  gold  deposits  described  by  W.  II. 

Emmons  last  year  has  inspired  a  paper  on  tbe  origin  of 

silver  bonanzas  in  the  arid  regions  by  C.  R.  Keyes.3  Mr. 
Keyes  ascribes  these  valuable  but  most  astonishingly  erratic 
deposits  to  solution  of  the  metals  by  salts  in  meteoric  waters, 

particularly  sodium  chloride,  with  precipitation  by  the  alka- 
line silicates  of  clay  selvages  of  faults,  shear  and  joint 

planes,  etc.     The  latter  process  is  a   legitimate  deduction 

I'Prospecting  in  the  North,'  Mining  Magazine,  Dee.  1910. 
=J.  D.  Irving,  Econ.  Oeol.,  September  1911;  also  in  'Types 

of  Ore  Deposits,'  Mining  and  Scientific  Press,  1911. ■iBull.  Amer.  Inst.  Min.  Eng.,  July  1911. 
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from  the  experiments  made  by  Mr.  Sullivan  at  the  sug- 
gestion of  myself,  in  the  laboratory  uf  (lie  V.  S.  Geo 

Survey,  and  the  extensive  investigations  '>n  days  and  soil 

constituents  in  the  bureaus  of  the  Agricultural  Department, 
especially  those  of  Milton  Whitney  on  soil  and  those  on 
road  materials.  This  paper  should  be  read  by  all  mining 
men  interested  in  the  ore  deposits  of  arid  regions,  but  it 

is  lacking  in  direct  facts,  and  the  references  given  to  the 

work  of  others  often  prove  illusive  when  consulted,  so  that 
the  paper  is  speculative  and  suggestive  rather  than  the 
presentation  of  proved  theory.  The  genesis  of  mineralized 
sandstones,  whose  widespread  occurrence  in  the  United 
States,  both  east  and  west,  as  well  as  in  Russia,  Mexico, 

and  South  Ameriea.  has  led  to  many  unsuccessful  attempts 

to  recover  their  metallic  contents,  is  discussed  by  W.  Lind- 
gren.  According  to  him.  ehaleoeite,  bornite,  and  ehalco- 

pyrite  are  primary  ores  and,  with  accessory  galena  and 
vanadium,  are  typical  of  the  deposits  throughout  the  world. 
They  are  described  as  epigenetic  and  not  of  true  sedimen- 

tary deposition. 

In  the  field  of  descriptive  works  there  is  a  wide  variety. 
The  State  geological  surveys  of  Australia  contribute  several 
papers  describing  the  ore  deposits  of  that  island  continent 
which  suggest  comparisons  with  Arizona  and  Mexico.  The 

Queensland  and  Western  Australia  geological  surveys  pub- 
lish bulletins  which  are  not  as  widely  read  by  mining  men 

as  they  should  be,  since  they  are  not  readily  accessible,  and 

their  important  deductions  are  too  frequently  concealed  in 

a  mass  of  local  description.  Our  own  geological  survey  has 
contributed  several  volumes  of  permanent  value,  besides 
carrying  out  its  recent  policy  of  publishing  reconnaissance 

notes  on  newly  discovered  mining  districts.  The  monograph 

on  the  gold  placer  gravels  of  California,  by  Mr.  Lindgren,1 

is  the  result  of  twenty  years  of  observation  and  study  of 
these  deposits  by  himself  and  other  members  of  the  Survey. 
It  is  a  noteworthy  contribution  tn  the  subject  by  our  fore- 

mosl   living  mining  geologist.     Cobalt's  silver  deposits  are 
ed  by  R.  11, .re.  who  gives  a  Careful  and  cor 

scription  of  the  rocks  of  the  district,5  but  only  hi 
rather  unsatisfactory  mites  aDoul  its  ores  or  then 

rence.     To  tl  ir  the  account   by  W.  G.  Miller"  is 
full  of  interest,  showing  by  maps  and   cross-sections  (he 
relations  of  diabase,  Hnronian,  and  Keewatin.    He  consid- 

ers the  magmatic  vapors  from   diabase  the  source  of  the 

ores,   but   thai   surface   waters   working  downward   played 
an  important  part.     He  Bnds,  however,  that  secondary  cu- 

nt is  less  important   than  other  geologists  believe. 
The  Huelva  copper  deposits  of  Spain  have  been  contro- 

versial ground  for  geologists  for  many  decades.    Two  new 

bave  appeared  in  1911,    Collins7  has  given  a  pithy 
description    in    which    he    notes    a    popular   error    that    the 

'I-  pyrite  are  uniform  in  composi- 
tion.    He  has  also  justly  called   attention   to   the  complex 

lead-zinc-cop  E  several  of  the  lenses.     Attention 
is  als.i  called  to  the  surface,  or  ehaleoeite  enrichment,   ami 

lit  of  pyrite  by  chaleo- 

pyrite  as  myriads  of  irregular  interlacing  strings  from 
Vmo  in-  «P  to  an  inch  thick.  This  he  ascribes  to  crushing 
and  Assuring  ,wed  by  enrichment 
The  association  of  cbalcopyrite  with  calcite,  dolomite,  and 
quartz  is  m.ted.  iscribed  to  the  intrusion 
of  later  basic  dikes,  the  deep  enrichment  coming  from  the 
original   cop,  ,_.    soiutjons 
now  highly  alkaline,  depi  .,      and  but  little 

P.™10      A  •  jist  and  engi- 
neer, discusses  the  specular  irofi   deposits  of  Huelva  and 

their  relatiot  teposits.     His  theory  assumes 
one   source   for   the  .  !  ;,,. 

sulphurous  '  it  or  near  eruptit 
cupriferous  pyrite  deposits  in  crushed  zones  in  schist  which 

<Prof.  Paper  No.  7?..  U.  S.  Geol.  Surv.,  'The  Tertiary  Grav- 
els of  the  Sierra  Nevada  of  California.'  by  Waldemar  Lind- gren. Washington,  1911. 

"Bull.  Amer.   Inst.  Min.  Eng.,  1911,  p.  413. 
iBng.  ami  Mm.  Jour..  Sept 

'H.  F.  Collins.  'The  Pyrite  Deposits  of  Huelva,'  Mining Magazine.  August    1911,  p.   121. 
Milan   Herese.  Diaria  de  Huelva.  April   -I.  1(111. 

were  enriched  by  hydroxidation  in  the  middle  portion.  Sul- 

phides dissolved  in  acid  waters  formed  replacement  enrich- 
ment and  another  portion  dissolved  by  alkalies  traveled 

far  from  eruptive  centres  and  formed  handed  complex  sul- 
phide deposits. 

Tlie  geologj  nl  the  Breclfeuridge  district  by  F.  L.  Man- 

is  a  well  Miitten  account  of  one  of  Colorado's  lesser 
hut  productive  and  interesting  mining  districts.  The  illus- 

trations are  pertinent  and  the  facts  well  presented,  though 

the  book  is  rather  large  and  its  subject-matter  too  varied 
to  bold  the  average  reader  who  is  not  personally  interested 

in  the  district.  An  excellent  example  of  geological  obser- 
vations of  general  interest  obtained  in  the  course  of  a 

mining  engineer's  professional  examination  work  is  given 
in  a  paper  by  F.  J.  Pope  on  the  ore-shoots  of  Pachuea. 
Mexico.  The  splendid  geological  report  on  this  district  by 

Ezequiel  Ordonez,  published  by  the  InsHtuto  Geologico 
Mexico  some  years  ago,  has  given  an  idea  of  the  magnitude 

of  these  veins,  which  contain  what  are  probably  the  largest 

bononzas  of  high-grade  silver  ores  extant  today.  Mr. 

Pope's10  observations  show  an  association  of  these  bonanza 
ore-shoots  with  phases  of  the  igneous  rocks  resulting  from 

magmatic  differentiation.  Descriptions  of  geologically  un- 
known mining  camps  appear  in  the  current  periodicals, 

that  of  Hostotipaquillo,  Mexico,  by  S.  J.  Lewis11  being 
especially  timely  in  view  of  the  prominence  of  that  dis- 

trict in  the  past  year.  The  gold  deposits  of  the  Philippines 

are  described  by  H.  G.  Ferguson1-  in  a  paper  giving  his 
personal  experience  and  observations  at  the  more  important 
mines.  He  gives  a  conservative  but  fairly  favorable  view 

of  the  future  of  the  industry  of  the  Islands.  The  Trans- 
vaal gold  deposits  are  described  in  two  interesting  papers. 

The  first,  by  A.  L.  Hall,13  on  the  Pilgrims  Rest  district. 
bears  the  imprint  of  1910,  but  reached  most  readers  in 
1911.  This  paper  deals  with  a  district  yielding  about  two 

million  in  gold  a  year  and  containing  14  interbedded  'reefs' 
mostly  in  dolomite  rocks  forming  the  middle  of  the  Trans- 

vaal series.  The  ore  is  a  dirty  white  honeycombed  quartz 

carrying  minute  particles  of  gold  yielding  $9  to  $13  per 
Ion.  The  reefs  are  small,  the  most  profitable  being  bul 

S  to  24  in.  thick.  The  second  paper,  by  W.  E.  Bleloch," 
discusses  the  correlations  and  age  of  the  banket  deposits 
of  the  Rand.  It  is  seldom  that  a  theoretical  discussion 

of  this  kind  has  such  an  immediate  application  to  develop- 
ment work.  The  gold  deposits  of  the  Porcupine  district, 

in  Ontario,  have  been  described  in  numerous  papers  in  the 

Canadian  Mining  Journal  and  have  been  given  much  space 
in  the  technical  press  generally.  The  general  geology  of 

the  district  is  relatively  simple,  but  the  gold  occurrence, 

which  is  marvelously  rich  in  patches  in  one  or  two  mines 
and  occurs  in  sparser  quantity  over  several  townships  in 

many  veins,  appears  to  be  governed  by  minor  geologic  fea- 
tures demanding  close  detailed  study.  The  long-looked-for 

i!  I'liugraph  on  the  geology  and  ore  deposits  of  the  Lake 

Superior  region,  by  C.  R.  Van  Hise.1J  has  at  last  appeared, 
and  sustains  the  reputation  of  its  author,  whose  views  on 

the  mining  districts  of  this  region  are  so  well  known.  The 
book  should  be  owned  by  every  engineer  interested  in  iron 
ores. 

Tin:  Etheridge  Prospecting  Syndicate  has  applied  for 

two  100-acre  leases  on  the  Einasleigh  river,  about  21*  miles 
west  of  Hot  Springs,  Queensland,  Australia.  As  this  is 
about  fifteen  miles  in  a  northeasterly  direction  from 

Georgetown,  some  idea  may  be  formed  of  the  extent  of  this 

great  mineral-bearing  belt.  As  a  proof  that  there  is  rich 
ore  existing  in  the  deep  ground  on  this  field,  recently  a 

solid  mineral  specimen  was  taken  from  the  Durham  Con- 
sols mine  at  the  750-ft.  level.  The  mineral  weighs  a  little 

over  7  lb.,  and  coarse  gold  can  be  seen  all  over  it. 

"Prof.  Paper  No.  68,  U.  S.  Geol.  Survey,  1911. 
h.  Oeoh,  1911,  p.  501. 

"Mining  and  Scientific  Press,  Vol.  101,  pp.  335-337. 
i-Econ.  Geol,  March  1911. 
"Trans.  Mine  Dept.,  Geol.  Survey,  No.  5. 

1  'The  Witwatersrand  System,'  map  and  pamphlet,  Lon- don. 1911. 

''.Mon.  LII.  IT.  S.  Geol.  Survey.  1911. 
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Progress  in  Cyanidation  of  Gold  and  Silver  Ores  During  1911 

Bj    A i  JPBI .11   .1  i\ii  s 

lntr,:<iu, txm.  still    boldi   pride   of   place    for 
advanced  practice  daring  the  year,  although  the  tendency 
has  rather  bean  to  aattle  down  and  to  assimilate  the  great 
advancei  of  the  paat  year  or  two.  One  is  inclined  t" 

i  ill"  Banta  Qcrtrudia  mill  aa  abaolntely  the  beal 
example  of  a  rilver  gold  mil]  on  ap  to  il:it<-  lines.  In  every 
way  this  mill  is  noteworthy,  whether  for  the  trouble  taken 

in  the  preliminary  investigation,  tin-  competitive  nature  of 
ilic  practical  tests,  ii„.  expert  talent  assembled  from  all 
quarters,  or  the  gnat  success  of  its  working.  <>n  the 
other  hand,  Africa  is  coming  forward  prominently,  and 
there  an-  signs  of  the  more  genera]  adoption  of  methods 
of  great  sueeeea  elsewhere.  In  this  review  1  last  year1  ven- 

tured to  suggest  that  K.  L.  Bosqui,  assisted  and  uol  hin- 
dered by  local  talent  and  experience,  would  probably  give 

a  good  account  of  himself,  and  the  new  Brakpan  plant, 
for  the  Bueoees  of  which  \V.  I..  Honnold  gives  Mr.  Bosqui 
well  deserved  credit,  has  signalized  itself  among  recent 
African  plants  in  beiti'-r  successful  from  the  outset  TIh' 
Brakpan  is  notable  also  as  being  the  first  example  on 
the  Rami  of  a  mill  on  modem  Mexican  lines;  thus  agitn- 

tion  instead  of  being  by  pump  transfer  is  by  Paehuea 
tanks,  and  the  gold  in  solution  is  recovered  by  filtration 

instead   of   by  deeantation.  and    precipitation    is  by   Merrill 

zinc-dust  process  instead  of  by  zinc  shaving.  The  first 
dividend  paid  in  South  Africa  from  a  modern  mill — Pa- 

ehuea tanks.  Dorr  thickeners,  and  filtration — seems  to  be 

that  of  the  Lonely  Reef  in  Rhodesia,   to  which   credit    is 
due  for  having  at  work  the  first  plant  of  this  type  in 

that  territory  or  on  the  Rand.  A  feature  of  Rand  prac- 

tice is  the  apparent   difficulty  of  estimating  the  value  of 
the  gold  in  slime,  pulp,  and  cyanide  solution.  That  the 
difficulty  does  exist  is  shown  by  the  discussions  on  the 

subject  at  the  meetings  of  the  Chemical,  Metallurgical  & 
Mining  Society  of  South  Africa,  and  the  official  report  on 
the  Adair-Usher  and  Butters  results  at  the  Crown  Mines. 

At  the  same  time,  it  seems  almost  inconceivable  that  groups 
of  such  grreat  responsibility  could  he  misled.  Only  a  year 

or  so  aero  the  Adair-Usher  results  (readers  will  probably 
remember  the  criticism  of  the  secretary  of  the  company 
on  the  remarks  in  this  review)  were  reported  to  show  a 

saving  of  5d.  per  ton  over  the  deeantation  process.  The 

chief  mining  group  was  publicly  reported,  without  denial 

on  its  part,  to  have  paid  a  large  sum  of  money  for  the 

right  to  use  the  process.  It  now  appears  from  the  frown 
Mines  official  report  that  the  Adair-Usher  residue  was 
really  0.423  dwt.  instead  of  0.225  dwt..  the  apparent  value 

when  samples  wen'  taken  in  the  usual  way.  A  fuller  ac- 
count of  this  interesting  report  is  given  under  filtration. 

In  another  way  Africa  has  also  been  prominent.  Earlier 
in  the  year  there  were  glowing  reports  on  what  the  Gieseke 
mill  was  to  do  for  the  industry.  Surprise  at  this  was  all 

the  greater  because  it  was  evident  to  anyone  of  experience 

in  ball-mill  practice  that  the  mill  could  not  be  the  success 

claimed,  because  it  has  long  been  shown  that  for  econom- 
ical grinding  in  a  tube-mill  the  elimination  of  the  already 

slimed  material  is  essential.  The  Gieseke  mill  combined 

a  ball-mill  with  a  tube-mill  as  one  unit,  the  whole  of  the 

product  of  the  ball-mill  going  without  separation  into 
the  tube-mill  portion  of  the  appliance.  It  was  therefore 

manifestly  uneconomical.  In  addition,  it  has  been  com- 
mon experience  from  the  time  of  the  original  Globe,  Lam- 

berton,  and  other  ball-mills  that  the  wear  and  tear  of  iron 

or  steel  balls,  when  wet-crashing,  was  enormous,  and  there 
was  no  reason  to  anticipate  any  less  wear  and  tear  with 

the  Gieseke  mill.  Indeed,  the  Krupp  mill  is  the  only  one 
which  appears  to  be  able  to  stand  the  wear  and  tear  of 

wet-crushing  with  iron  or  steel  balls,  and  even  in  this  mill 

the  wear  and  tear  is  very  much  heavier  than  when  dry- 
crashing.     Last  year  in  this  review  I  ventured  to  predict, 

^Mining  and  Scientific  Press,  January  7.  1911,  pp.  52-56. 

although  tin'  Citj  Deep  t\|   t  null  »ns  then  at  the  lenltb 
of    its    fame,    that    a    high    proportion    of    the    new    South 

African  nulls  would  he  designed   tor  BItrati   

the    hitherto    impregnable    deeantation,    and    already    tin- 
prediction     seems     to     he     completely     fulfilled.        It     Inllsl     lie 

difficult  to  gauge  the  feeling)  of  such  |   iers  aa  ice  \i. 
&    Charlton   an. I    New   (loch,   which   alter   putting  in   the   lil 
leis    which    enabled    them    to    show    recoveries   of   94%,    re 
lapsed    to   deeantation — it    has   been    slate. I    for   the   sake   of 

obtaining  a    tar  !»>\  sample ! 
India,  too,  is  attacking  other  methods  tor  the  treatment 

of  slime,  and  the  erection  of  an  up  to-date  plant  is  an- 

ticipated at  the  Champion  Reef  mine;  details  are  not  avail 

able,  but  it  is  understood  that  the  plans  provide  for  Pachuca 
tanks  and   vacuum-filtration    (Butters   type). 

West     Australia     puisnes    its    already    evolved     practice. 

Much   metallurgical   skill   has  been   applied   to  disco-.. 
less  unsuccessful  system  of  treatment  of  the  Gwalia   Con 

solidated  antimonial  ore.     On  the  other  hand.   II.  T.   Brett, 

late    of    West    Australia     (of    Ivanhoe    pan    fine-grin 
fame  I.    seems   to   have   no   doubt   as  to   the   Correct    method 

of  meeting  successfully   his  similar  problem   at    the   Globe 
&  Phoenix. 

Cornwall,  curiously  enough,  is  evolving  practice  which 

may  later  become  a  potent  factor  in  gold  ore  treatment. 
Arthur  Richards,  who  has  made  no  little  success  of  fine 

grinding  of  local  tin  residues  with  a  consequent  produc- 
tion of  tin  only  surpassed  by  the  largest  mine  or  mines 

in  the  county,  has  set  himself  to  increase  the  line-grinding 
standard  from  -200  mesh  to  — 400  mesh,  and  is  endeavor- 

ing to  find  some  more  suitable  appliance  than  the  tube-mill 
for  this  particular  purpose.  Again,  Doleoath  has  now  an 

equipment  of  smooth  running — giving  almost  the  impres 
sinn  of  velvet  cushioned — pneumatic  stamps  which  in 
American  or  African  hands  would  probably  easily  beat 
the  record  for  tonnage  per  head  per  diem.  It  is  a  matter 

for  surprise  that  someone  has  not  taken  a  battery  of  these 

and  determined  their  output  on,  say,  3-mesh  screening  with 
quick  drop  and  most  suitable  quantity  of  water,  leaving 
the  liner  crushing  to  be  accomplished  in  some  secondary 

appliance   such   as   the   tube-mill. 
Before  proceeding  further  it  is  fitting  to  refer  to  the 

satisfactory  (from  the  metallurgical  point  of  view)  termina- 
tion of  the  East  Rand  fiasco.  It  started  with  a  reported 

huge  loss  of  gold  in  the  cyanide  plant  altogether  incredible 
to  those  knowing  E.  H.  Johnson,  the  able  chief  metallurgist. 
As  Mr.  Johnson  was  referred  to  in  this  review  last  year 

as  regaining  the  laurels  for  the  Rand  in  the  matter  of 

■  lushing,  the  accusation  or  charge  was  all  the  more  incon- 

ceivable to  me,  and  it  has  given  much  relief  and  satis- 
faction to  find  that  the  official  report  of  the  committee  not 

only  entirely  exonerates  Mr.  Johnson  and  states  there  has 
been  no  (such)  loss  of  gold  in  the  cyanide  plant,  but 
shows  how  the  supposed  loss  has  really  been  brought  about 
as  a  result  of  overcalculation  of  ore  content  and  tonnage  by 

the  mine  officials.  Mr.  Johnson  had  my  sympathy;  I  now 

add  my  congratulations. 
New  Mills. — Probably  the  most  notable  mills  of  the  year 

are  the  Santa  Gertrudis,  Dome,  Randfontein  Central,  City 

Deep,  Brakpan,  and  Lonely  Reef,  the  last  a  quite  small 
mill  but  at  the  time  of  its  starting  probably  the  most  up- 
to-date  in  Africa.  The  Lonely  Reef  company  has  already 

within  three  months  after  its  starting  the  mill,  declared  a 
dividend.  If  the  City  Deep  (deeantation)  he  excepted  as 

being  really  a  last  year's  mill,  possibly  still  somewhat  in 
an  unfinished  stage,  and  the  Randfontein  Central  as  beimr 
of  the  standard  but  now  obsolescent  deeantation  practice 
with  a  vast  number  of  stamps  (600)  instead  of  a  greater 

proportion  of  tube-mills,  it  will  be  seen  that  all  these 
new  Mexican,  Canadian,  Rand,  and  Rhodesian  mills  have 

points  in   common.     They   all   include   stamps  of  1250   lb. 
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or  heavier,  Dorr  type  thickeners  (Brakpan  excepted),  air- 

lift agitation  (Pachuoa  tanks),  Bltratii   I'  slime,  and,  with 
caption  of  Lonely  Beef,  Merrill  zinc-dust  precipi- 

tation. They  appi-ar  i"  have  gone  i"  Htork  smoothly  from 

the  start    (except   the    D  yet   started)   and  to   he 

giving  results  which  are  records  for  their  particular  terri- 
tories. The  Stratton's  Independence  mill,  treating  dump, 

ami  the  Alaska  Treadwell  mill,  treating  concentrate,  are 

also  noteworthy,  as  will  he  seen  later.  The  Tonopah  Bel- 

uuuit,   Modder  1'..  ami   Palmarejo   mills  are  not   included, 
as  details  of  the  starting  of  these  null-  are  not  yet  at  hand. 

Of  tin'  Santa  (ierlrudis  mill,  it  is  proper  to  stale  that 
.ini-,.i  has  exceeded  the  estimates. 

and  that  it  amounts  i"  over  '.lie,  of  the  silver.  Exact 
figures  will  he  given  in  a  paper  shortly  to  he  published 

by  Hugh  Rose.  The  mill  is  of  600  Ions  capacity  ami 

i-  being  brought  up  !•>  sun  tons  by  a  small  additional  ex- 
penditure.  It  includes  4  gyratory  crushers;  sixty  loSO-lb. 
stamps;  14  Dorr  classifiers;  li  primary  5  by  16-ft.,  ami 

adary  5  by  20-ft.  tube-mills:  .">  primary  35-ft.  and 
:i  secondary  Dorr  thickeners;  ami  Is  I'achiica  tanks.  A 
feature  of  the  mill  scheme  is  primary  and  secondary  treat- 

ment almost  all  the  way  through.  Even  the  agitating  in 

continuous  agitators  is  noi  in  one  operation.  The  pulp. 

when  a  little  more  dilute  than  1:1.  is  agitated  in  a  bat- 

tery of  s  Pachucas,  is  then  elevated  by  air-lift  to  a  laun- 
der, whence  after  dilution  with  4:1  of  barren  solution, 

it  Hows  through  a  second  set  of  linn-  thickeners  for  a  sec- 
ond treatment  in  in  Pachucas,  Filtration  takes  place  in 

I  Merrill  presses,  the  water  used  for  sluicing  beii  -■  re 
covered  by  two  35  ft.  Dorr  thickeners.  After  classification 

in  2  sand  Idlers,  the  sol  precipitated  by  li  Mer- 
rill precipitation-presses  in  two  circuits,     involvh 

plete  precipitation,  the  other  and  larger  reducing  the 
of    bullion    in    solution    in    course    of    How.      The    Merrill 

iress   is  officially    reported    to   he   doing  everything 

expected  and  to  he  showing  greater  capacity  than  origin- 
ally claimed  and  to  recover  a  high   percentage   (9£ 

gold    and    silver    in    solution    at    a    COS)    of    •_"  £    to    .'id.    per 
ton.     This  takes    rc.lii    for  the  additional   extraction 

obtained  in  the  press,  but  actually  debits  the  press  with 

total  dissolved  metal — under  2  grams  of  silver — in  the 
residues,  although  the  two  grams  and  more  is  undoubt- 

edly extra  extraction  obtained  in  the  press  itself  during 
the  treatment  with  barren  wash.  The  above  cosl  does 

elude  royally  or  the  loss,  perhaps  1'j'l..  in  ,!  - 
solved  silver  and  gold.  The  zinc-dust  consumption  is  stated 
to  equal  the  weight  of  bullion  recovered  (1:1). 

The   I, a    Minima    mill,   which   started   at    the  close   of   last 

year.  i-  reported  to  be  obtaining  an  extraction  of  92.8^ 

silver  and    95^     gold,   and    to   be   milling  .'Hill   tons   per  diem 
al    a  cost    of  4*4. HI.     The  M   -e   Idler   is  used   in   this  mill 

staled  to  show  dissolved  silver  to  the  value  of  .! 

lo  4  grains  only  on  the  residues  from  750-gm.  01  gil  ll 
beads. 

Seme    mystery  a    hang    on     Ibe     Bel   i     mill. 

Last  year  the  technical  press  gave  full  details  of  the  pro- 
posed equipment,  the  chief  new  feature  of  which  appeared 

i"  be  ibe  Way-Ai  e-plant.     h    i-  reported  that 
after  many  <:  :  in  i  ictober  to  com- 

ply with  certain  Government  regulations,  hut  that  the 

slime  i.  iol    yet    in   working  older;   doubtless 
full  information   will  be   available   later,   and   il    is   to  be 
hoped    Dial    Mr.    Way    has    .    ade    as    -real    a    success    of    the 

Benoni  mill  as  be  previously  made  of  his  New  Kleinfontein 
but  ibe  latter  ws       i  the  treatment 

prevalent    at    the    time,    whe  Benoni    slime-planl 

would  appear  to  be  based  on  Improved  and 
untried  . 

at  the    Fast    flat  ply  to   it. 

The    New    Dome    mill    has   had    a    setback    owing   lo    Ibe 
disastrous  forest  tire  which  I  truction. 

From  the  published  description  ii  would  appear  to  he 
a  mill  of  standard  mode  type;  f"iiy  L250-lb.  stamps. 
Dorr  classifiers  and  thickener-.  |  tube-mills,  continuous 

I'achuca  agitation,  Merrill  slime-flltration,  am!  zinc-dust 
precipitation. 

The  cyanide  plant  at  Treadwell  is  notable  as  an  example 
of  a  recent  concentrate  plant  as  well  as  tor  the  extreme 
attention  to  detail  characterizing  the  design.  \V.  P.  Lass 

drives  a  full  description  of  il  in  the  Mining  and  Scientific 

Press  of  October  '-'1,  1011.     Filtration  takes  place  in  Kelly 
presses  and   there   is  Merrill   zinc-dust    precipitation. 

The  Stratton'saplant  is  left  until  last,  as  it  is  undoubt- 
edly one  of  the  most  noteworthy  achievements  of  the  year. 

Readers  will  remember  that  the  treatment  cost  of  the  West 
Australian  telluride  ores  was  brought  down  from  a  very 

high  figure  in  the  early  days  lo  as  low  as  lis.  fid.  per 
Ion.2     It  was  a  brave  if  not  audacious  proposal,  therefore, 

"5-H.  P.     Electric  Hoist 

Osgood  Track-Scales. 
Car-Tipples. 

Ore-Biro. 

Dorr  Classifiers. 

Abbe  Tube-Mills. 

Classifiers. Lauoder  Distributors. 
'  Aratlgain-l'laies  for  coarse  pulp. 

.   Air-Lift-s 
Dorr  Clii^sifier. 

.  Abbe  Tube-Mill. .  Ail-Lift. 

,  Tank. .  Callow  Tanks. 
.   Launder  Distributors. 
.  Amalgam-Plates  for  fine  pulp. 
.  Distributor. 
.  Callow  Tanks. 
.  Callow  Tanks. 
.  Pierce  Amalgamators. 

.  Preliminary  Agitation-Tanks. .   Aldrich  Electric  Triplex  Pump. 

.  Pachuca  Agitaiion-Tnnks. 

.  Byron  Jackson  4-io.  Cent.  Pumps. 

.  Pulp-Tank. 

.  Wash-Water  Tank. 

.  Air-Lifts. 

.   Kelljr  Filter-Presses. .  Distributor. 

.  Clarifying-Tank. Gold-Sumps. 

Wash- Water  SumpB, 
Aldrich  Electric  Triplex  Pump. 
Merrill  Zinc-Feeder. 
Aldrich  Electric  Triplex  Pump. 
Merrill  Gold-Precipitation  Presses. Acid-Tanks. 

Drving-Furaace  for  Precipitate. 
Faber  du  Faor  Furnaces. 

Amalgaro-BarreL 
Amalgam- Press. 
Storage  -  Tanks    for   barren    solu- tion. 
Air- Lit  l. 
Air-LifL 

■  S  to  imelttr. ilntloo  returned 

PLOW-SHEET,  ALASKA  TREADWELL  MILL. 

lo  spend  a  large  sum  on  the  erection  of  a  mill  to  treat 

telluride  dump  rock  of  a  grade  of  '.',  dwt.  and  under! 
How  Philip  Argall  has  succeeded  may  be  seen  in  the  No- 

vember number  of  The  Mining  Magazine  and  also  in  the 
account  of  the  November  general  meeting  of  the  company. 

He  has  justified  and  beaten  his  estimates,  and  congratu- 
lations tire  none  the  less  sincere  because  he  has  accom- 

plished what  few  would  have  dared  venture.  Briefly,  -Mr. 

Vrgall  beneficiates  the  dump  at  a  cosl  of  $1.40  per  ton 

by  crushing,  concentration,  and  cyanidation  of  sand  and 

slime,  using  gyratory  crushers,  rolls.  Chilean  mills,  classi- 

fiers, concentrators,  tube-mills  ami  it-concentration,  vacuum- 
filtration,  and  zinc-shaving  precipitation.  It  should  he 

noted  (hat  the  concentrate  (3%,  containing  44r,'  of  total 
gold  in  ore)  is  not  treated,  but  is  sold  lo  the  smelters  on 

advantageous  terms,  but  the  figures  include  bromo-cyanid- 
ing,  whenever  necessary,  of  the  slime.  During  the  fiscal 
year  109,800  tons  containing  17,288.96  oz.  of  gold  was 
treated,  with  a  recovery  of  7.346.S  oz.  in  the  concentrate 
and  4SN.S  oz.  from  the  sand  and  slime;  a  total  recovery 

of  12,361.6  oz.  or  J.7.5%   for  a  profit  of  $(15,000. 

New    Processes. — It    is   ibe  experience  of  many  thai   old 
processes  continually  reappear  under  new  names  with  some 

ins   change    ringing   on    old    chemical   or   electrolytic 

methods.     It   is  not.   therefore,  my  practice  in   this  review- 
to   refer   to   newly-proposed    methods   until   the   ordeal   of 

-Great  Boulder  Proprietary — see  this  review  for  1906. 
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ural   trial   hu   -Irvn-  ihoni. 
tod  trouble  m.i  i>\    a 

■i   tin' 

snpilation  of  tli« 
though  it  prow  tnainl)  ol  obituary  no 

•  i   tbe  >ilil  i 

Uaftrs,   and   with   it   Ibe   knowledge  <>f   the   (roubles  then 
hi  finding  ii   would  stand  tbe  disintegrating 

m  of  passage  of  currant,  electrolysis  of  nlution,  and 

■   .111.1  tear  of  agitation  of  ore  pulp  at  lbs  umt  lime. 
It   wai  obvious  thai   the  eyanamide   process  as  described 

by  .1.  C  Clancy  must   an*   tiler  jual   the  difficulties  thai 
worried  workers  with  tl   Ider  proeeaa,  ami  from  all  ac- 

counts this  trouble  haa  in   fast  caused  delay    in  bringing 

tin-   pr   m  t"  :i  working  stage,     1"   tbe  same  way   the 

difficulty  ni'  tl   leetrolysis  of  dilute  solutions  with  com- 
plete precipitation  of  metals  yel  exists,  and  the  troubles 

thai  befell  Peletan-Clerici  and  '■'  II  awail  tbe  eu- 
thnsiaatie  inventors  who  chronically  rediscover  these  proc- 

Long  before  the  sdvenl  of  tin-  Adair-Usber  pn 
it  was  found  iluu  displacemenl  by  upward  solution  was 

perfect  us  to  be  unreliable,  and  thai  tin-  attempt  i" 

recover  deposited  thickened  shrm-  by  n  screw-conveyor 
working  under  water  bad  caused  the  failure  of  many  a 

filter  nr  slime-treatment  device,  and  it  was,  therefore,  not 

a   little   surprising   to   learn   "■  sum    (Clii.iiuiii 
stated  i"  have  been  expended  on  tbe  Arbuckle  experiment 
at  the  Hast  Kami.  Similarly,  the  continuous  reshuffli 

the  chemical  reaction,  solution,  or  oxidation  processes  led 

me  i"  write  for  the  last  Internationa]  Chemical  Congress 
a  brief  sketch  of  the  results  ol  the  employment  of  vari- 

ous oxides,  alkalies,  lead  salts,  lead  coating,  halogen  salts. 
hypochlorites,  accelerators,  mercuric  cyanide,  and  alkaline 

persulphates,  with  a  note  of  their  original  introducers 

into  the  Held  of  cyanidation.  A  glance  back  at  history 
is  often  sufficient  to  indicate  the  part  probably  i"  be 

played  by  a  'new1  method,  and  that,  too,  even  when  the 
method  involves  some  ingenious  application  of  nice  chem- 
ical  reactions.    And  as  this  was  my  excuse  to  the  reviewer 

who  criticized    ih   ission    from    'Cyanide    Practice'    "I 
any  reference  to  a  certain  process  then  advertised  but 

never  since  heard  of,  so  it  may  last  year  and  today  be 

taken  as  my  reason  for  not  including  in  this  review  of 

progress  in  practice,  comments  on  ingenious  scientific  spec- 
ulations. 

I  he  attempts  to  turn  an  air-lift  agitator  into 
a  continuous  decanting  device  have  so  far  had  as  little  suc- 

cess as  the  old  attempt  (this  year  repeated)  to  filter  slime 

from  the  bottom  of  the  agitation  plant  through  a  filter- 
bed  immediately  under  the  agitator.  The  feature  of  the 

year  has  undoubtedly  been  the  almost  universal  adoption 
of  the  continuous  system  of  agitation  in  Pachucas  pioneered 
by  A.  tlrothe.  whose  able  and  ingenious  article  on  the 

principles  of  agitation   in   air-lift   tanks  has  given  us  all 
i   1   for  much  reflection.     Who  before  was  brave  enough 

to  discount  what  many  thought  the  supreme  advantage 

of  the  air-lift  accelerated  agitation,  and  to  argue  from 

the  downward  travel  of  the  particles  only?  That  article' 
should  be  read  by  all.  But  none  the  less,  the  continuous 
agitation  method  has  brought  to  lighl  many  snags  and 

pitfalls  hitherto  unsuspected,  and  from  plants  on  all  sides 
valuable  experience  is  at  hand  as  to  means  of  overcoming 

the  difficulties  that  crop  up.  Probably  the  best  course 
for  the  intending  user  is  to  get  into  touch  with  Mr. 
Orothe  at  once  and  to  obtain  from  him  the  latest  results; 

otherwise  he  may  repeat  the  experience  of  a  company 
whose  mill  is  stated  in  the  technical  press  to  have  suffered 

delays  of  some  months  on  account  of  the  non-working 
of  a  locally-devised  adaptation  of  the  Pachuca  lank.  It 
cannot  be  too  strongly  urged  that  anyone  modifying  a 

standard  agitator  should  first  experiment  with  a  glass  model; 
he  would  then  find  that  much  of  the  so-called  agitation 

is  merely  the  escape  of  bubbles  which,  cleaving  through 
the  volume  of  liquid,  make  a  great  show  at  the  surface, 

but  fail  to  even  slightly  modify  the  descent  of  all  but 

the  finest  particles  of  the  slime-pulp. 

'Mining  and  Scientific  Press,  July  15,  1911. 

The  originally  propoMd  Lanka 
bj    inclined    pi|  i 
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lilt-    the    pulp    in-      any    piiHieiilni     i  I    to 
cut    out.    mid    Mi,    lliothe    has   central    teed    an. I 

with  the  Pachi    id  so  thai   any   of 

the  tanks  can  he  made  No.  l,  ami  thus  any  particulai  ' 
can  be  cut  oul  without  difficulty,    All  tanks  have  diaebi 
valves,    and    thus    any    lank    can    lea, lily    be    made    Ihe    last 

of  the  series.  A  simple  system  of  continuous  agitation 

has   also    been    described    by    Huntington    Adams.1     This 
method    can    readily    be    adapted    to   existing   tanks,    and    lias 

the  a, haniage  of  having  all  connections  at  the  surfao 

the  charge,  but   to  one  who  has  Dot   seen   the  apparatus 
in  operation  the  bj  passes  would  appear  liable  to  choke 
ami    the    system    of    a    variable  cut    sampling    DOX    al    each 

lank  would  seem  to  call   for  attention  and  adjustmei 

otherwise  why  the  adjustments!     whereas  it  has  been  shown1 
thai  the  Qrothe  method  does  automatically  give  a  pulp  of 
equal   screen   analysis  throughout.      The   provision,   however, 
in  the  last  tank  for  agitating  a   partly    Idled  lank   when  this 

is   used   as  .1   reservoir   for  idling   Biters  is  surely  a 
right  direction. 

The  form  of  dropping  spider  shown  in  the  description 

'   Treadwell  plant1  is  worthy  of  note.    A  spider  which 
will  start   up  wiiiiin   15  minutes  a  densely-packed  30-ton 

mass  of  high  specific  gravity  concentrate  is  an  appliance 
considerable  value  in  the  agitation  of  concentrate.    The 

Trent   tank   has  come   into   prominence  during  the  year, 

mainly  by  reason  of  Ihe  description  of  ii  by  .1.  \V.  Hutch- 

inson. "     He   describes   il    as   the   most    Berious   competitor 
le  Bat-bottom  agitator  and  as  B  good  means  of  bring- 
ing Bat-bottomed  tanks  up  to  an  efficiency  comparable 

to  that  obtained  by  Pachucas.  The  agitator  resembles  a 

garden  sprinkler,  submerged  in  the  pulp,  which  it  agi- 

i nit's  by  reason  of  the  motion  imparled  to  Ihe  radial  arms 
by  an  issuing  stream  of  circulating  pulp.  In  a  personal 
letter  Mr.  Hutchinson  slates  the  Trent  agitator  takes  6V2 

hp.  to  operate  in  a  charge  of  200  dry  Ions  at  a  dilution 

of  1*4:1. 

Amalgamation. — In  parallel  with  the  practice  of  con- 
centration ascribed  to  V.  L.  Bosqui  in  this  review  of  last 

year,  whereby  the  tables  immediately  after  Ihe  ballery 
were  omitted  and  concentration  limited  to  vanners  or  slim- 
ers  after  the  tube-mills,  several  mills  in  South  Africa  do 

away  with  [dates  after  the  mortar. boxes  and  rely  on 
after  tube-mill  amalgamation  only.  II  has  been  foreseen 

that  plates  after  the  mortar-boxes  would  have  to  go,  be- 
cause the  coarse-crushing  now  hiking  place  in  the  mortar- 

boxes  yields  fragmentary  pulp  quite  unsuitable  for  amal- 

gamation on  plates,  bul  ibis  removal  of  the  ballery  plates 
in  no  way  obviates  the  difficulty  of  ihe  effect  of  cyanide 

solutions   on    amalgamated    plates,    and    \Y.    ('.    Caldc   it 
avoids  Ibis  by  his  scheme  of  dewateriug  and  adding  cya- 

nide solution  after  the  lube-mill  tables.  0.  W.  Merrill, 

similarly,  at  tbe  Dome,  is  unable,  by  reason  of  his  em- 
ployment of  amalgamating  plates,  lo  avail  himself  of  any 

advantage  arising  from  crushing  in  cyanide  solution,  and 
either  dewaters  his  slimed  pulp  prior  lo  agitation  or  does 
not  introduce  cyanide  solution  until  the  pulp  is  in  his 

press.  The  Caldecott  system  yields  a  beautifully  separated 

and  dry  (10%  moisture?)  product,  adapted  to  his  special 

requirement — the  adding  of  cyanide  solution  with  as  little 
dilution  as  possible — but  it  is  questionable  whether  a  valve- 
less  (able  is  the  most  satisfactory  or  economical  method 

of  accomplishing  this  object.  A  waste  of  vacuum  al  the 

scraper  and  a  wear  and  tear  of  cloths  seems  inevitable, 

and  possibly  a  continuous  filter  of  the  Askin  Nicholas- 
Oliver   type   would   be    more   satisfactory    in    the    long   run. 
A  recent  advertisement  shows  that  J.  V.  N.  Dorr  has 

filled  a  vacuum-filter  lo  the  bottom  of  his  well  known 

classifier,  presumably  to  give  a  dryer  product.     Mr.  Argall, 

'Bull.  Amer.  Inst.  Min.  Eng.,  August  1911. 
'Mining  and  Scientific  Press.  October  21.  1911. 
"For  description  of  Goldfleld  Consolidated  Mill,  see  Min- 

ing and  Scientific  Press.  May  6,  13.  20,  and  27,  June  10. 
1911:  also,  Eng.  d:  Min.  Jour.,  June  17,  1911. 
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at  Stratton's  Independence,  classifies  and  dewaters  his  pulp 
down  to  15  oisture,  treating  200  tons  per  day 

with  ]  2  hp.     By  means  of  two  screen-conveyors  he 
the   sand    and    withdraws    it    with   considerable   control   of 

fineness  of  particles  and  dryness. 

For  thickening  slime-pulp  the  Dorr  type  thickener,  and 
its  last  variant,  the  El  Tigre.  holds  the  field  by  reason  of 

its  simplicity,  its  low  operation  and  maintenance  cost,  and 

of  a  series  of  parallel  corrugated  sheets  placed  at  an  angle 

of.  say.  45°  to  the  surface  and  continuing  for  some  dis- 
tance (18  in.)  below.  The  corrugations  are  stated  to  regu- 

late the  flow  of  descending  slime  and  ascending  clarified 
water  without  interfering  with  the  settlement  of  the  rest 

of  the  pulp.  At  the  Sons  of  Gwalia  an  experimental  plant 
is  stated  to  haw  improved  the  thickness  of  the  pulp  from 
26  to  41  per  cent. 
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AISLE    AGITATOR    IS"    GOLDFIELD    CONSOLIDATED    MILL. 

its  efficiency.      For  dewi  le-pulp   the   Oliver  type 
filter  is  probably  as  convenient  as  any  oilier  apparatus. 

The  method  of  filtering  (dewatering)  slime  by  squeezing 
it  in  a  folded  belt  between  rollers,  described  in  this  review 

for  1909.  is  still  being  experimented  with  in  Australia. 
and  the  latest  develo]  menl   h:.     been   re  ribed  in 
the  Journal  of  the  Western  Australian  Chamber  of  Mines. 

A  considerable  a   unl   of  work  has  recently  taken  place 
in  South  Africa  and  watering 
slime   by    assisted    settli  such    as    that    included    in    the 

Way-Arbuckle  Benoni   ; 
Gardner  in   the   Maj  irn   Australian 

Chamber  of  Mines.     Tin-  accelera- 

tion produced  in  settlement   n  ,       employment 

Clarifying  Solutions. — E.  J.  Sweetland,  the  Treadwell 

staff,  and  C.  W.  Men-ill  have  all  invented  presses  for  clari- 
fying solutions  with  flowing  or  sluicing  off  of  the  sedi- 

ment. It  is  perhaps  too  early  to  predicate  as  to  the  suc- 
cess of  these  presses;  this  must  to  a  considerable  extent 

depend  on  the  nature  of  the  suspended  matter  in  the  solu- 
tions to  be  clarified.  At  the  Santa  Gertrudis  recourse  is 

had  to  sand  filters;  the  well-known  Dehne  (hand-cleaned I 
was  specified  for  the  Palmarejo  mine,  but  at  the 

last  moment  sand  filters  have  been  substituted  here  also. 

king. — The  race  of  the  Rand  to  heavier  stamps  has 
I  a  serious  check,  and  the  City  Deep  mill  does  not 

to    be    entirely    satisfactory.      Indeed,    the    Nissen 

-  reported  to  have  shown  up  remarkably  well  against 
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tin*  Muni  wort'  in  Rand  milU      li   maj   be  assumed  thai 
f..r   the    ; 
dale 

ube  mill  to  itamp.     I 
tuna'  !i    « „, 

known  ilmi  Hi.                                          lred   Rand  tuba 
nnll«  iiIit..  inal  install 

ps***  ihing  capacity  al  tba  than 

standard  o  could  be  •                   orally  Increased 
by   ail.lm   it   tube  mills    rather   limn    of    stamps,    hut    nn 

tin-  nih.T  bandi  the  increased  fineness  resulting  from  tnbe- 
mill  grinding  has  broiigbl  about  increased  extraction  and 
sent  up  the  Rand  standard  of  Oneness  ir.iMi  BO  mean  to 

90  mi'.-li.  Indeed,  tba  greatest  opponent  of  tube  nulls  mi 
the  Rand  is  apparently  at  last  convinced  and  baa  nol  only 
laid  down  a  reeord  ratio  of  tube-mills  to  stamps  for  the 
Rand  at  the  Benoni,  but  it  looks  as  if  the  Www  Kleinfontein 

plant  itself  was  following  (nit  on  the  same  lines.  We 

may  thus  lake  it   thai,  in  spilt-  of  the  greater  horse -power 
used  in  grinding  through  tube-mills,  the  practice  is  one 
that  pays. 

In  this  review  reference  has  been   previously  made  to 

HEAVY    STAMPS    AT   f'lTV   DEEP. 

the  low  ratio,  2  to  4%  of  tube-mills  to  stamps  prevailing 
on  the  Rand  as  against  16.6  and  even  20%  elsewhere.  An 

instinctive  lahle  is  given  in  the  South  African  Minin  - 
Journal  for  September  2.  It  shows  that  the  mills  with 

a  tube-mill  to  stamp  ratio  of  about  1:18.5  crash  from  11 
to  20  tons  per  head  per  diem;  when  the  ratio  is  1:20 

the  output  is  from  10  to  13  tons  per  diem,  with  a  ratio 

of  1:25  the  output  descends  to  from  9  to  lO'i  tons  per 

diem,  and  those  with  only  1  tnhe-mill  to  30  or  more  stamps 
show  only  8  to  9V->  tons  per  diem:  but  the  value  of  the 
table  is  diminished  by  ahsenee  of  any  note  of  the  weight 

of  the  stamps  or  of  the  total  horse-power  employed. 
The  trial  of  the  Nissen  stamp  at  the  City  Deep  has  pro- 

vided some  extraordinary  results:  it  would  scarcely  be  too 
much  to  ascribe  a  superiority  of  over  30%  in  crushing 

capacity,  weight  for  weight,  for  less  horse-power  and  re- 

pairs, and  that,  too.  taking  a  considerably  coarser  feed.7 
It  is  evident  from  the  above  results  that  a  limit  will  be 

put  to  the  development  of  heavy  stamps  in  batteries  of 

5  heads  per  mortar-bos,  as  the  heavier  the  head  the  greater 
should  be  the  area  of  shoe  and  die.  A  noteworthy  point 

is  made  by  J.  W.  Hutchinson,8  who  states  that  instead 
of  increasing  the  Goldfield  Consolidated  mill  by  40  stamps 

and  3  tube-mills  as  originally  proposed,  they  obtained  the 
desired  output  by  the  addition  of  6  Chilean  mills  only 

between  the  existing  stamps  and  tubes.  Battery-screens  of 
4  mesh  were  substituted  for  the  existing  12-mesh  with  n 
resulting  duty  of  8%  tons  per  head.  This  scheme  saved 

a  month's  time,  $100,000  in  money,  and  yet  increased  the 
capacity  of  the  plant  by  40  per  cent. 

Fine  Grinding. — E.  J.  Ball,  in  a  paper  before  the  Insti- 
tion  of  Mining  and  Metallurgy,  shows  that  present  African 

''South  African  Min.  Jour..  Nov.  4,  1911. 
'Mining  and  Scientific  Press,  loc.  cit. 
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produces  111  tow  ton  ol  pebble  1 1 

roughly,  l'_-  torn  power  thr. 
■  produces  1.2  tons  per  bora 

200  11 1  -ii     Waihi  fbj  1   than  these,  bi  I 
elude  the  slimed  ore  from  the  mill.    Thr  beal  feed  ap| 

i"  be  30  ions  per  ton  of   pebble  load  al   a    isturs  oi 

1  Walter  Neal).    The  pebble  lo  0  bj    Mi 

Ball  to  be  the  beat  when  the  mill  is  filled  t.,  jus)  beloa  thi- 
ol  rotation,  while  the  speed  of  rotation  should  be 

id      greater  than  thai  given  by  Davidson's  formula.    Won 

Mall's  tests  urn  id  (hat  he  brought  the  efficiency 
makeshift  tube  mill    an  old  chlorination  barrel    from 

3.87  (S.8)  to  .8.82  ( V  1  and  gave  results  c   parable  with 

those  from   present  day  S]   ially  designed   mills.     It    is  to 
be  hoped  ere  long  similar  tests  may  be  made  on  the  eco- 

nomical limits  of  coarseness  of  feed  and  of  irregularity 
of  mine   rock   (substituted   for  pebbles!. 

There  is  but  little  fresh  to  ohronicle  in  tuhr-mill  prac- 

tice. As  previously  suggested,  Walter  Xeal's  reverse  screw 
outlet  is  becoming  more  and  more  widely  used,  and  bar 

liners  are  displacing  all  other  forms.  The  ideal  liner 
would  seem  to  be  an  EI  Oro  liner  with  replaceable  ribs 
or  bars,  so  that  the  backing  need  not  he  wasted  when 
lining  is  necessary.  Richards  (Cornwall)  points  out  the 

1  ecessity  of  having  small  pebbles  as  well  as  large  in  tin 
charge  of  tube-mills  newly  started.  Alter  continued  run- 

ning, the  necessary  proportion  of  small  pebbles  is  mechan- 
ically produced,  but  at  the  outset  he  finds  output  poor 

unless  the  charge  is  made  np  as  slated  above.  Allen's 
point  of  rounding  off  mine  rock  prior  to  its  introduction 
into  the  mill  appears  well  taken,  and  is  supported  by  the 

work  of  Davidsen  and  the  experience  of  Meal.  The  original 
ten  machines  at  the  Great  Boulder  have  treated  a  million 

tons  of  slime  to  date — a  pretty  good  reeord.  The  latesi 
type  of  machine,  however,  has  adjustable  periods  of  rcvo 

lution  enabling  (lie-  cycle  to  he  altered  al  will  or  even  with 
the  age  (and  lessening  filtering  capacity)  of  the  cloths.  It 

works  automatically,  the  adjustment  being  by  water-balance, 
with  feed  varied  at  desire,  ami  is  showing  a  good  capacity 
even  with  the  difficult  St.  George  kaolin.  On  Great  Boulder 

pulp  this  latest  Ridgway  type  handles  daily  over  250  Ions 

per  unit. 
Filtration. — The  fact  that  all  the  new  great  .mills  of  thr 

world  referred  to  under  "New  Mills'  treat  their  slime  by 
filtration,  evidences  how  absolutely  Ibis  method  has  dis- 

placed deeanlation.  From  West  Scotland  Street  to  Karan 

gahake,  from  Karangahake  to  Kalgoorlie,  from  Kalgoorlie 
to  the  uttermost  parts  of  the  earth,  filtration  has  progressed 

on  its  triumphant  march;  except  for  the  Rand,  where  flu- 
New  Consolidated  Langlaagte  mill  is  reported  to  be  de- 

signed for  deeanlation,  it  may  he  regarded  as  universal. 

It  is  noteworthy  that  all  the  typical  new-  mill  plants  noted. 

except  the  Brakpan,  have  pressure-filters  in  spite  of  flu- 
great  advances  made  in  vacuum-filters,  mainly  on  the  lines 

indicated  by  Crush  in  1900,  namely,  the  adoption  of  grav- 
ity-filled huge  pipe-line  plants  emptying  or  filling  in  three 

minutes  and  thus  avoiding  or  lessening  cracks,  in  place 

of  the  centrifugal-pump-throttled  slow-filling  systems  de- 
scribed in  the  technical  press  of  that  date. 

Pressure-Filters. — The  Dehne  still  easily  ranks  first  for 
number  of  installations,  and  is  the  press  adopted  by  such 

new  mills  of  the  year  as  the  Lonely  Reef  and  the  Matabele 

Queen.  The  Merrill  has  given  a  remarkably  good  account 
of  itself  al  the  Santa  Gertrudis,  and  the  Kelly  has  been 

adopted  for  the  treatment  of  concentrate  at  the  Goldfield 
Consolidated  and  (he  Alaska  Treadwell  new  mills. 

Vacuum-Filters:. — A  spell  of  holy  calm  has  supervened 
after  the  enthusiasm  of  past  years.  The  Moore  is  reported 
to  have  been  adopted  for  a  further  plant  at  Pachuca  by 

an  old  friend  there.  The  submerged  filter  has  undoubtedly 
advanced    since    the    adoption    of    the    principle    of    rapid 
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emptying  and  filling.     Charles   Butters  has  been 
ically  moving  in  new  territory,  Africa  and  India,  and  the 

official  the  Crown   Keel'  plan!   may  be  regarded 
as  a   veritable   triumph.     Years  Denny   brothers 

pointed  oul   the  loss  in  dissolved  gold  in  the  decantation 

•  and  their  accom]  solution.     Ii  was  reported 

that  the  total  maximum  furthei  possible  saving  was  onlj 
■Sd.  It  seemed  impossible  to  break  down  this  stand  and 

in  save  gold  for  people  who  thus  plainly  expressed  their 

belief  it  was  no!  there  to  save.  Even  the  Ridgway  demon- 
stration which  reduced  decantation   residues  from  0.5  and 

0.6    dwt.    to    0.12    dwt.     tailed    to    shake    this    attitude,    and 

wl    thi  tration  showed  indubitably  thai  gold 
was   still   being   dissolved    alter    the    pulp    bad   hi 
tated   and   treated   by   decantation,  even  then   the   possibility 

of  this  was  locally  denied.    The  official  report  on  the  work- 
the  Butters  planl  at  the  Crown  Reef  should  put  an 

end  to  all  this.     The  true  average  of  Adair-TJsber  residue 

is  shown  io  be  ii.4l':;  dwt.  instead  of  the  0525  dwt.  stated. 
The  Butters  plant    recovers    the  dissolved   gold,  and  also  by 
the  use  of  barren   solution   wash  further  gold,  to  the  extent 
of  0.332  dwt..  Is.  5d.  per  ton,  and  may  under  normal  con- 

pected  to  show  a  gross  sai  ing  over 

decantation  of  0.20  dwt.   (10d.),  or  a  net   saving  of  0.12 
i lid. )    per  ton  of  slim,-  tillered  with  a  treatment   cosl   oi 

ltd.    per   ton    filtered.      It    may    be    reasonably    anticipated 
ii.ler   norma]   conditions   the   Butters   cosl    will    not 

amount  to  anything  like  this  figure.     Cinder  demonstration 
conditions  extra  cosl   will  have  naturally  been  incurred  i" 

I.      It   will  be  remembered  that 

the  fixed  submerged  ■  tosts  were  given  as  from  fid.  to  lOd. 
per  ton   in   this   review    for    1909,   and    with   the   hu  . 
gravity  Mlii  adopted  at   all   plants,   ii 
may  be  expected   that   eosts  will   be  still    further  re, lured. 

The  following  cycle  is  given  for  comparison  with  the 

old  ones  published  in  -Recent  Cyanide  Practice'.  It  well 
shows  the  advantage  of  the  gravity-filling  huge  pipe-line 
planl   to  which  an  old   pump-filling  plant   was  converted, 
and  is  only  possible,  of  course,  by  the  use  of  the  hydraiil- 

ieally   operated    valves   first    included    in    the    rapid-filling 
Crush   installations.     By  the   use  of  20-in.   pipe-] 
cycle   is  completed    in   .me  hour,  as   follows,  the  lime  being 
stated  in  minutes:    Pill,  .-i.e.  19;  discharge  pulp. 
3j    till,    wash,    discharge    with    barren    solution,    21:    water- 
wash  and  cake  discharge,  11;  total.  57.     This  may  be  cora- 

witb    a    cycle    of    -J    hr.    .1    min.    by    the    old    pump- 
throttling  system.     By  the  nevi    method,  not  only  a  better 

duel   i<  obtained  by  avoiding  the  formation  of 
.■rack-  by  long  exposure  of  the  uncovered  cake,  but  also 
Ihe    unparallel   out]   if   7   dry    metric    ton,   per   leaf    per 
'-'I  In',  is  achieved.  The  industry  is  indebted  to  ('.  \V.  Van 
Law.  ,,f  Real  del  Monte,  nol  only  P  ■  .,,]  established 

e  work,  but   for  much  serious  original  investi- 
m    of   the   continuous   solubility    of 

gold   and  silver   i,,    puip  aftcr  agitation,  and  even   after 
filtration.     Mr.     Van     Law    establishes    Ihe     necessity     for 
dilution  with  alter  agitation,  and  fo 

lion    to    obtain    best     results.      An    extract     from    a 
letter  dealing  with  one  of  the  largesl  and  most  recent  sub- 

ives    poinl    to   ihe   remarks 
i he  advantage 

of   the    Van    Law    cycle.      "The   bad    feature    of   it    is   that 
'  time  of  change   from  slime  to  wash   is  worse 

than  WS  il   allows  ihe  cakes  I.,  crack.     When 
a  water-wash  the  time  losl  in  manipulation,  exclusive  of 
discharging  the  cakes,  is  :tt;  minutes  on  i  Allow- 

hour  and   a  ball'  per  cycle,   thai    -   -    a    20 
of  capacity  a-  compared  >':'i    changing  in  (i  minutes." 

•L  W.  ITutchins.il)'-  articles  on  the  mill  al  Goldfield' 
have  already  been   the  cause  oi    the  ,    many  thou- 
s:""ls  "  I  He   most 
carefully  prevents  unavoidable  h.ss  of  the  wa 
which    bis    cakes    are    dischai  i    . 

■  lor  diluting  his  Pachuca 
i.      Any   enrichment    of   ihe  solution    is   thus   retained 

ill    the    mill-flow    for    ultimate    precipitation.      His    slime 
"Mining  and  8rten«/tc  Press,  loc.  <n. 

residue  Hows  to  the  dam  as  a  very  thick  pulp,  carrying 

little  more  than  33%  moisture.  Whether  this  method  is 

an  improvement  on  that  of  A.  II.  Smith,  also  at  Goldfield, 
described  in  this  review  of  1909,  is  perhaps  a  moot  point. 

Mr.  Smith  runs  bis  residues  into  a  pond  with  wash  solu- 
tion, settles,  and  decants,  and  to  this  extent  may  recover 

a  larger  proportion  of  value  contained  in  the  cake  than 
Mr.  Hutchinson,  who  decants  from  his  lank:  on  the  other 

hand.  .Mr.  Hutchinson's  method  should  be  less  costly  and 
less  liable  to  loss.  But  it  would  look  as  though  he  could 
make  a  higher  recovery  by  following  the  example  of  Mr. 
Smith  and  decanting  after  the  cake  has  been  agitated  with 
wash   instead   of   after   a   dropping   only. 

I'lie  Ridgway  has  nol  been  entirely  resting  on  its  laurels. 
From  New  South  Wales  comes  the  account  of  its  having 

ousted  a  grouped-frame  filter  of  well  known  type,  and 
a    planl     has    also    gone    into    British    Columbia.      But    in 
Africa    its   sponsors,    having    demonstrated   its  efficiency, 

have  preferred  to  wait  for  a  coming  to  terms  by  the  mili- 
um groups  rather  than  to  undertake  further  expense  for 

a  problematical  minute  remuneration.  The  Thompson- 
Davis-Crush  plants  have  this  year  introduced  a  further 

refinement  by  a  contrivance  which  avoids  the  use  of  air 
(with  its  inconvenience  of  frothing)  for  agitation.  Drage 

has  brought  out  a  filter  in  Australia  which  somewhat  re- 

sembles a  Ridgway  set  vertically.  The  Way-Axbnckle  com- 
bination appears  to  have  been  long  endeavoring  to  patent:  a 

somewhat  similar  appliance  with  double  screen-area,  judg- 
ing from  V.  S.  Latent  Specifications  issued  June  Ii.  1911. 

Heating  Solution. — Year  by  year  I  refer  to  this  in  the 
hope  that  it  may  lead  to  a  general  communication  of 
views  as  to  ihe  benefits  or  disadvantages  of  Ibis  course. 

The  difficulty  of  precipitating  gold  from  solution  on  the 
Rand  in  the  winter  months  emphasizes  Ihe  necessity  for 

some  such  exchange  of  experience.  The  method  suggested 

by  Swen  of  reheating  the  air  employed  in  air-lift  agitators 
seems  a  simple  and  feasible  plan  of  warming  solutions 
and  at  Ihe  same  lime  making  less  air  necessary  for  a  given 

duty.  ('.  T.  Rice"'  refers  to  an  increased  recovery  of  2% 
at  the  Desert   mill  resulting  from  heating  the  solution. 

Precipitation. — The  Merrill  zinc-dust  method  has  been 
gaining  ground  as  a  result  of  the  careful  technical  super- 

vision of  the  inventor  and  bis  associates.  This  method 

has  been  still  further  improved  by  the  adoption  of  a  two- 
circuit  plan,  the  main  circuit  for  reducing  solution  con- 

tent during  flow,  and  the  secondary  circuit  for  the  complete 
precipitation  of  solution  to  he  used  as  wash.  etc.  By 
the  adoption  of  this  system  the  consumption  of  zinc-dust 
has  been  reduced  to  1 : 1  of  bullion;  indeed,  even  a  lower 

consumption  is  claimed  at  some  plants.  The  system  lias 

also  shown  to  advantage  in  the  precipitation  of  cupriferous 
solutions.     The  continuous  feed  of  zinc-dust  acting  at  once, 

instead  of  he.   ling  more -sluggish  after  a  while,  as  with 

copper-coated  zinc  shaving,  has  given  remarkably  good  re- 
sults  in  dealing  with  such  solutions,  as  witness  the  Gold- 

field  Consolidated  plant  when  the  precipitate  contains  4ii' , 
copper.  Undoubtedly,  a  drawback  to  the  system  is  the 
large  amount  of  oxide  and  impurities,  perhaps  15%,  added 

to  the  precipitate,  all  of  which  has  to  be  fluxed  off  unless 
resort  is  made  to  acid  treatment.  Another  drawback  is 

undoubtedly  the  clogging  up  of  the  pipe  system  between 

the  feed  and  the  press  with  bullion  precipitate! — this  latter 
difficulty  should  be  easily  overcome,  and  I  am  expecting 
Mr.  Merrill  to  make  bis  hold  on  the  process  greater  than 

ever  by  supplying  a  specially  prepared  pure  zinc-dust. 
General. — Silver  mills  seem  to  have  bulked  more  largely 

this  year  in  the  matter  of  advanced  practice  than  gold 
mills;  silver  sulphide  is  not  so  easily  attacked  by  cyanide 

solution  as  metallic  gold,  and  this  fact  probably  accounts 
for  the  advanced  position  in  practice  held  by  Mexico  and 

for  the  extraordinarily  high  efficiency  in  gold  recovery  of 
the  mills  there.  The  keen  enthusiastic  emulation  of  the 

Gertrudis,  Real  del  Monte.  San  Raphael.  La  Blanca, 
El  Dro,  Esperanza.  and  Dos  Estrellas  mills  reminds  one 

of  the  similar  position  in  Kalgoorlie  some  years  back. 
and  cannot  but  make    for  great   technical  progress. 

v>Eng.  .1   Min.  Jour.,  June  17,  1911. 
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Iron  Ore  Movement  on  the  Great  Lakes  in  1911 

■  i 

ii. I  from  the  staudpoiul  ol  eitti   <■  ol  the 
North 

»hi|   nt> 
a   falling  "IT  of   10,000,000 

would  verj  dearly  i  the  steel 

trade,  were  it  do!  for  the  f«el  t:  quantity  .it'  iron 
S'H-k  piles  and   Lake  docks 

fmm  thr  season  nt'  1910.    To  gel  a    ipletc  survey  of  the 
-  nt'  tin-  stifl  trade,  it  Is  neccssarj   to  study  the  ck" 

uillv  that  nt  the  Connellsville  district,  which 

still  .  predominant  influence  over  the  blast  furnace 
bnaineajB.  The  figures  of  coke  production  show  an  output 

of  approximately  <»t>' ,  thai  of  the  preceding  yearn,  sach 
as  l!H)7.  Lake  iron-ore  shipments,  on  the  contrary, 
amounted  ti>  a  little  more  than  7.v,  of  those  "i  1910,  which 

tnon  tlinn  n  niilliiiii  tuns  in  excess  of  tho   I  the  big 

■tee]  year  of  1907.  It  being  considered  ilmt  coke  consump- 

tion measures  the  extent  of  pig-iron  manufacture  and  eoke 

prodnetion,  and  this,  for  the  last  two  years,  nol  being  in  ex- 
•  •--  ol  BO  oi  the  not  al,  it  must  be  concluded  that  the 
furnace  and  dock  companies  have  on  hand  both  al  the  plants 
and  nt  the  Lake  porta  an  enormous  quantity  of  ore,  or 

enough  to  keep  them  in  operation,  even  though  business 

should  revive  speedily,  well  along  into  next  Bummer. 

The  Lake  ore  shipments,  up  to  the  rinse  of  navigation  on 

November  30,  1911,  totaled  32,130,41]  tons.  This  compares 
with  the  record  shipments  by  the  Lukes  of  42,620,20]  tons 

in  1910,  and  shows  a  decrease  from  the  maximum  of  10,489,- 
790.     This  was  incidentally  a  decrease  of  B,158,344   ions 

from  the  n   nl  made  in  the  season  of  navigation  of  1907. 
It  marks,  in  fact,  the  smallest  shipment,  save  one,  of  iron 

ore  since  1904,  which  was  the  climax  year  of  the  'rich  man's 
panic,'  Btarted  in  1903.  In  1904,  the  Lake  shipments 
amounted  t"  21,849,40]  ions.  The  following  year  there  was 

a  gain  nt  12.iiimi.immi  tuns,  which  took  account  of  the  re- 

vival of  business  following  the  'rich  man's  panic'  There 
are  some  who  believe  that  from  the  present  outlook  then'  is 

likely  to  be  another  sm-li  an  increase  in  shipments  in  1912  as 
a  natural  growth  of  business  and  reaction  from  the  period 

of  depression  just  now  drawing  to  a  close.  A  similar  in- 
crease to  that  made  in  1905  over  1904  is  expected  for  1!)12 

over  1911.  This  would  bring  1912  shipments  up  to  the 

record  total  of  44,000,000  to  15,000,000  tons,  and  this  has 
been  and  is  being  freely  predicted.  Mitigating  against  any 
such  result,  however,  are  both  the  accumulation  on  the  Lake 

docks  and  furnace  stock-piles  as  previously  referred  to. 
The  Lake  shipments  of  iron  ore.  in  fail,  for  the  past  four 

years  have  been  lively,  ami  this  ran  only  be  accounted  for 
on  the  basis  that  the  iron  trade  has  constantly  been  ex- 

pecting a  return  of  business  prosperity  which  Would  war- 
rant such  enormous  tonnages.  That  disappointment  has 

followed  consistently  lor  the  last  three  years  is  evident  to 

every  student  of  iron  trade  conditions,  ami  the  heavy  move- 
ment of  1909  anil  1910,  taken  with  the  shipments  of  llii- 

year.  must  leave  a  large  accumulation  in  the  bands  of  dock 

companies  ami  users.  Sinee  no  statistics  an-  compiled 
showing  ore  on  furnace  stock-piles,  this  point  can  be  made 

by  conjecture  only. 
The  shipments,  as  eompiled  by  the  Iron  Trade  Review 

for  the  past  eight  years,  have  been  as  follows: 

Year.  Tons. 
1904     21,849,401 

1905     :;::.47i;.f)04 
1906     37,513,595 
1907     41,288,755 
190S     25,427,094 
1900     41,683,873 
1910     42,620,201 

1911     0-2,130,411 

The  statement  of  shipments  by  the  various  ports  does  not 

give  a-  deal  an  idea  ol  the  quolit)  "t  ore  used  an. I  the  put 
■  ii  put  as  was  the  caac  last  j 

principal  shippii                   ■!  the  i   ml  moved  from  i 
for  the  past  two  i                    follows,  II  isual, 

in  long  Ion- 
Ton.                                               L910  1011. 

Eacanaba                                 1,9  iQJBGSl  1,278,44/i 

Marquette          3,248,929  2,20 

Ashland          4,093,822  2.12:1.200 
Superior          8,437,20]  B,920,490 

Duluth         13,009455  0,934,260 
Two   Harbors         8,271465 

(2,620,201  .12.1:111.111 
While    il    is   known    that    the   melalli   nlent    of   tin 

shipments    has    been    steadily    decreasing    tor   the    pasi    I.  v. 

years,  an  analytical  review  of  the  trade  lias  not  been  made 
or  published.     At   this  time  it   is  only  possible  to  make  the 
rough  calculation  which  is  naturally  suggested  by  the 

amounts  moved  through  the  various  ports.  The  'bessetner 
old  range1  ores  are  commonly  supposed  to  be  shipped 
mainly    from   Escanabn   ami    Marquette,   while   the   lower 
■j  1  ;i  1 1. -    mi-.,    such    as    those    from    the    Mesabi    range,    1 

from  the  other  ports  mentioned.    According  to  these  state' 
ments,  Escanaba  lost  bul  tittle  of  its  tonnage,  its  shipments 

being  less  than  three  quarters  of  a  million  tons  below  those 
of    10111.    while    Marquette    showed    a    .1. 'crease    of    ah.. nt    a 
million  toils.  On  the  other  band,  the  business  0f  Ashland 
was  alniiisi  cut  iii  two.  Superior  made  a  gain  of  a  million 
ami  one  half,  while  Duluth.  her  sister  port,  lost  almoSl 

7,000,000  tons.  Two  Harbors,  which  is  well  up  toward  the 
head  of  the  Lakes,   ami   which  ships  about    tbe  same  {Trade 
of  in   j-  Dulnth  ami  Superior,  lost  approximately  2,000, 

000   Ions.     Making  a  rough  estimate,   it  would   seem   that 

the   low-grade  "res  bore   more   than   SO',    i.f   the   total    loss 
ill  business,  this  making  its  own  suggestion   as  to  the  rela- 

tive manufacture  of  bessemer  ami  of  open-hearth  Bteel. 
In  connection  with  the  Lake  shipments  a  point  is  brought 

out  clearly  by  trade  peculiarities  this  year.  It  is  no  longer 

possible  to  judge  with  any  accuracy  the  iron-ore  situation 
by  the  activities  of  Lake  boats.  The  lime  was,  and  not 

very  long  ago,  when  the  carrying  capacity  was  about  equal 
10  the  Lake  movement.  In  fact,  at  times  the  carrying 

capacity  of  Lake  ships,  and  especially  the  dock  facilities. 
determined  what  the  Lake  moVemenl  of  ore  might  be.  That 

time  is  definitely  past  until  the  end  of  a  long  reconstruc- 

tion period.  There  has  been,  through  accident  and  other- 
wise, a  loss  in  the  actual  number  of  boats  navigating  the 

Lakes,  but  this  is  far  more  offset  by  tbe  increase  in  the 

size  of  the  carriers.  The  larger  boats  which  are  now  navi- 

gating the  Lakes  are  able,  on  the  draught  permitted  by 
the  interlake  channels,  to  carry  easily  15.000  tons  of  any 

bulk  commodity.  Almost  all  of  the  new  ships  which  have 

been  built  in  tbe  last  four  years  have  had  a  carrying  capac- 

ity in  excess  of  10,000  tons.  This  constant  increase  in 
the  size  of  ships,  taken  with  an  increase  in  speed  of  dock 

equipment,  has  given  the  Lake  carrying  fleet  such  an  enor- 
mous capacity  thai  it  is  almost,  out  of  the  question  for  any 

reasonable  movement  of  iron  ore  and  other  Lake  commodi- 

ties to  keep  the  total  equipment  constantly  employed.  Thus 

if  anyone  had  attempted  to  judge  what  the  iron-ore  ship- 
ments were  for  t lie  last  season  by  computing  the  running 

time  of  the  Lake  fleet,  he  would  have  come  to  the  conclusion 

that  the  movement  bad  been  more  nearly  250,000,000  than 

32,000,000  tons.  The  fact  was,  that  the  boats  got  a  late 

start  because  there  was  no  demand  for  iron  ore.  Then 

they  ran  in  haphazard  fashion  for  a  good  part  of  the 

summer  and  stopped  the  movement  of  ore  for  some  com- 

panies as  early  as  the  latter  part  of  October.  At  no  time 

was  there   any   rush   of  equipment,  and   at   no  time  was 
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the  busim  airly  active.     In   fact,   the  middle  of 

the   summer  brougbl    the   remarkable   situation   that   these 

great    carriers    Wi  ballast   in- 

i  nf  with  '    carrying 
coal  back  to  the  head  of  the  Lakes;  a  thing  which,  in  my 

thirteen  years'  association  with    Lake    commerce,    I    have 
known  to  have  happened  before. 

apacity  of  the  great  Reel  now  avail- 
able immerce  is  best  illustrated  by  the  fact  thai 

with  a  halting  movement,  with  8]  attempted, 

with  the  boats  of  the  Steel  Corporation,  in  a  large  meas- 
ure, in  ordinary  for  a  fair  share  of  the  time,  the  equip- 

ment  in.. ve.l  easily  the  .IJ.inili.lHlil  tens  ul'  iron  ore.  25.000,- 
000  tone  of  coal,  and  proportion;  of  grain,  lum- 

ber, and  package  freight.  Ii  is  needless  to  say  that  this 
•vidi  i  rproduction  of  Lake  equipment  has  hail  a 

decided  influence  upon  t  lie  shipbuilding  industry,  and  has 
practically  brought  an  end  to  the  construction  of  new  shi|is 
except  those  Of  smaller  size  which  must  trade  at  small  and 

imperfectly  improved  ports,  This  has  had  a  certain  influ- 

ence upon  the  steel  business,  since  each  one  of  the  big 
ships  contains  upward  of  5000  tons  of  finished  steel.  Prac- 

tically no  orders  have  been  taken  for  the  delivery  of  new 
boats  next  spring,  and  the  state  of  affairs  can  be  under- 

i  when  I  say  that  I  remember  one  year  when  42  new 

iteel  ships  were  constructed.  This,  for  one  small  industry. 

means  a  considerable  loss  in  steel  consumption,  and  ac- 
counts for  some  of  the  reaction  in  the  steel  trade. 

spring  it  began  to  look  as  though  the  steel  business 
was  in  for  a  slight  upturn  in  demand.  Beginning  at  the 

bottom,  efforts  were  made  to  readjust  prices  in  such  a 
way  as  (o  bring  the  buyers  back  into  the  market.  The 
factors  which  controlled  the  iron-ore  movement  from  the 

head  of  the  Lakes  decided  to  brine;  about  a  horizontal  re- 

duction of  fide,  per  ton  in  the  prii   I'  ore  to  the  furnaces. 
In  pig-iron  circles  the  influence  of  merchant  furnaces  had 
already  been  exerted  to  bring  the  price  of  No.  2  foundry 

iron  to  an  average  of  below  $11  per  ton  in  'The  Valleys.' 
Of  course,  this  was  not  the  minimum  price,  because  the 
trade  reports  were  teeming  with  suggestions  that  pig  iron 
of  this  grade,  lo   meet   Southern   competition,   bad   gone  as 
low  as  $12.  or  even  below  that.  At  the  same  time,  there 

bad  been  a  radical  reduction  in  the  price  of  coke.  In  a 
good  many  instances,  the  manufactured  product  was  not 

bringing  much  more  than  the  price  of  coal;  not  enough, 
surely,    to    cover    the    actual    cost    of   conversion    into   coke. 

It  was  believed  that,  with  this  readjustment  in  the  prices 
of  raw  material  il  would  he  possible  to  scale  down  in  the 
prices  of  finished  steel  so  as  to  invite  timid  buyers  back 

into  the  market  and  possibly  start  a  renewal  of  activity 
that  would  he  beneficial  to  the  country. 

It  is  always  easy,  in  attempting  to  explain  why  a  thing 

did  not  materialize  according  to  plans,  to  lay  the  blame 
principally  upon  the  must  conspicuous  factor  and  to  disre- 

gard other  important  factors  which  may  lie  basic  in  their 

nature  and  tin  rning,  while  the  others  are  super- 
1  and  of  a  sentimental  effect  only.  Thus  it  is  the 

easy  thing  to  say  that,  just  when  all  (dans  were  being 
made  for  a  revival  in  business,  the  Standard  Oil  and  the 

American  Toba,  ,    handed  down  by  the 
1T-  8.  Sim;,  i  .  ui.  upsetting  confidence  and  working 
through  sentimental  channels  |o  the  destruction  of  the  prom- 

ised prosperity  in  trade.  It  is  easy  to  follow  from  this 

to  the  assault  upon  the  United  States  Steel  Corporation 

by    the    Go  's   legal    dep  and    to    say    that 
this  completely  destn  trUdence  which  business 
and  financiers  were  b  in  the  situation.     Com- 

ing on  the  heels  of  that,  were  the  assaults  upon  the  lumber 
companies  and  associations,  and  similai  _ainst  other 
large  industries  which  wen  the  Sher- 

man anti-trust  act  I  would  nol  contend  thai  these  were 

not  important  factors,  because  they  were  Ii  may  be  noth- 

ing more  than  a  coincidence,  and  again  it  may  he  highly 
significant,  that  the  plans  for  larger  trade  were  either 

annulled  or  suspended  instantly  following  the  announce- 
ments of  these  actions.  From  a  broader  economic  stand- 

point, it  is  necessary  to  take  into  consideration  other  fac- 

tors, and  to  make  this  point  was  on.-  reason  for  dwelling 
upon  the  size  of  Lake  ships  and  for  dwelling  upon  other 

phases  of  the  Lake  carrying  trade.  Through  the  force  of 

etitive  effort,  the  Nation  lias,  for  a  matter  of  almost 
a  decade  lien  struggling  to  obtain  economy,  and.  in  order 

to  reach  thai  goal,  has  baen  constantly  increasing  the  size 

of  the  producing  ami  transporting  units  of  industry.  Em- 
phasis litis  alreaVly  been  placed  upon  the  increased  size  of 

Lake  ships  and  their  influence.  The  railroads  have  moved 

in  the  same  direction  by  increasing  the  size  of  both  cars 
ami  engines  to  move  the  larger  units  of  freight  to  market. 

11  e  Steel  mills  have  increased  the  size  and  productive  capac- 

ity of  single  trains  of  rolls  in  order  to  get  out  more  steel 
with  the  Bams  plant  and  men  as  were  employed  formerly. 

Particularly,  the  coal  mines  of  the  Kast  have  done  exactly 
the  same  thing.  The  size  of  mines  has  grown  from  1000 

"I  tons  of  daily  output  through  a  single  shaft.  With 

big  producing  units  and  with  big  transportation  units,  and 
the  high  speed  of  loading  and  unloading  equipment,  and 

no  other  market  than  that  supplied  by  home  consumers,  it 
has  been  absolutely  impossible  for  the  country  to  absorb 
all  that  has  been  produced.  It  can  easily  be  realized  by 
the  business  interests  that  it  is  practically  impossible  to 

continue  the  old  scale  of  prices  and  costs,  and  certainly  it 

is  impossible  to  expect  to  market  the  output  if  producing 
units  are  further  increased  in  size,  except  through  unhoped 

expansion  of  foreign  trade. 
All  this  gives  particular  point  to  the  discussion  which 

has  been  going  on  for  the  past  year,  and  principally  for 

the  past  six  months,  of  the  effect  of  certain  National  stat- 
utes and  the  need  for  radical  revision.  The  fact  of  the 

matter  seems  to  be  that  the  country  has  reached  a  period 
where  reconstruction  is  necessary,  and  this  is  toning  down 

the  activities  of  the  country,  regardless  of  any  action  on 

the  part  of  Mr.  Taft's  administration  in  enforcing  laws 
which  inveigh  against  trade  crimes.  At  the  time  this  is 
written  there  is  quite  a  general  feeling  all  through  the 

East  that  an  expansion  in  trade  may  be  expected  on  the 

first  of  January.  It  is  impossible  to  say  what  is  the  hope 
at  root  in  this  matter,  but  it  is  a  known  fact  that  the 

hope  is  there.  A  few  indications  may  tell  precisely  what 

is  anticipated.  In  the  first  place,  despite  the  enormous 
accumulation  of  iron  ore  from  the  Lake  Superior  region, 

assurances  are  given  that  the  output  will  be  increased  next 

year.  There  is  a  slight  tightening  np  in  the  pig-iron  situa- 
tion, and  prices  are  firmer  on  future  delivery  than  they 

have  been  for  the  entire  year,  with  the  exception  of  a 
short  time  in  June  and  July.  Also,  for  the  past  two  or 

three  weeks,  reports  have  been  coming  in  that  consumers 

of  coke  are  ready  to  abandon  the  open-market  policy  which 

has  prevailed  heretofore  and  are  now  willing  to  place  con- 
tracts at  existing  prices  for  deliveries  of  considerable  quan- 

tities over  the  lirst  quarter,  and  even  through  the  first  half, 

of  1912.  One  representative  of  a  company  which  is  a 

large  factor  in  the  steel  business,  made  the  statement  re- 
cently that  bis  orders  and  inquiries  for  January  and  Feb- 
ruary delivery  are  heavier  for  either  month  than  have  been 

the  sales  for  October,  November,  and  December  combined. 

A  report  from  the  East  says  that  some  of  the  steel  mills 

at  Philadelphia  and  Baltimore  are  expecting  to  resume  activ- 
ity by  the  first  or  fifteenth  of  January.  Statements  from 

the  South  or  from  the  Birmingham  district  indicate  the 
same  condition.  Knowing  the  need  for  readjustment  along 

the  fundamental  lines  previously  outlined,  my  own  disposi- 
tion is  to  take  these  optimistic  statements  with  a  certain 

degree  of  allowance.  I  do  not  want  to  contend  that  the 
economic  conditions,  such  as  were  outlined,  are  always  and 
surely  ruling  factors  in  ordinary  merchandising,  but  I  do 

contend  that,  whether  recognized  or  not,  their  influence, 
within  certain  limits,  is  powerful.  It  may  be  that  certain 

constructive  legislation  at  Washington  this  year  will  per- 

mit a  gradual  toning  down  of  the  great  stress  of  competi- 
tive action  and  thus  eliminate  the  need  for  a  radical  read- 

justment such  as  has  been  indicated.  It  is  almost  sure  that 
some  constructive  legislation  would  have  a  large  sentimental 

influence,  at  least  upon  the  business  situation,  which  now 
definitely  needs  some  encouragement. 
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Gold-Dredging  Industry  on  Seward  Peninsula 

B]   T    M    G 

i  quota  in  this  article  ar.'  obtained 
art   dinvtlv    IP"  •  rit    nt'   the 

discussed,  and  in  pari  them 
to  be  flow  approximations  t.>  the  truth.    Solomon  rivi 
the  oldest,  and  at  praaaol  the  most   important, 
ditti  •  orated 
in   this  nrrn   tin-   Haaon    anil   all    b  I  letory 
showings,  while  aoma  have  had  quite  |  lienoiueiiul  si   ess. 

The  Three  Friend*  dredge,  now  in  its  seventh  season,  was 
the  first  modern  dredge  installed  "ii  Seward  peninsula.  It 
has  ■  I  bucket  line,  and  when  running 
in  gravel  of  a  suitable  depth  has  been  able  t"  maintain  an 
average  of  3300  cu.  yd.  per  day  for  many  consecutive  days. 

i In'  Sewat  I  Dredging  l'o.,  that  the  consideration  paid  for  the 
property  u.i-  -.'nil.    and  the  last  payment  mu 
mi  or  before  January  1,  1!»12. 

Mr.  Ilnlla  informs   thai  the  10,000 
rn.  yd.  s<>   far  tins  season,  and  thai 

amortization  and  winter  ran'.  i>  18c.  per  cubit  yard.     Efa 
ml  the  gold  content  u  a  "i  Bolomon  river  is 

between  40  and  50c.  per  eubio  yard.    Mr.  Ilalln  will  remain 
here  this  winter  and  will  continue  t"  operate  the  dredge  as 

long  as  the  weather  c   litiona  will  permit.     II.-  wys  the 
company   will   probably   build   a  planl    near  tin- 
mouth  of  Soloi    river,  early  ne  This  plant  will 
cost  about  $85,000  and  will  generate  1000  hp.    It  will  burn 

MINING   LOCALITIES  ON   SEWARD  PENINSDXA. 

It  is  a  steam-driven  machine  and  burns  coal.  Its  power 
costs  are  perhaps  the  highest  of  all  the  dredges  on  the 
peninsula.  It  is  equipped  with  simple  slide-valve  engines, 
exhausting  into  the  open  air,  and  its  fuel  consumption  has 
been  from  12  to  15  tons  of  coal  per  day.  For  many  years 
coal  cost  about  $21  per  ton  at  the  dredge.  I  am  informed 
that  the  price  this  year  is  $19  per  ton.  It  was  the  intention 

of  the  management  to  install  a  hydro-electric  plant  at  the 
foot  of  Salmon  lake,  fifty  miles  distant,  the  year  following 
the  installation  of  the  dredge,  and  thereafter  run  the  dredge 
with  electric  power,  but  litigation  over  water  rights,  and 
other  causes,  prevented  this  plan  from  being  carried  out. 

Last  winter  the  Three  Friends  company  sold  this  dredge, 
and  a  large  tract  of  ground  on  lower  Solomon  river,  to  John 
A.  Webb,  who  later  transferred  it  to  the  Seward  Dredging 
Co.,  an  organization  promoted  hy  Mr.  Webb  and  Otto  Halla. 
both  of  Nome.  This  company  was  financed  in  the  East, 
chiefly  at  Boston,  and  is  a  merger  of  the  Nome  Mining 
Trust  and  the  Three  Friends  Mining  Co.  into  one  concern. 
It  appears  from  the  deed  filed  for  record  here,  transferring 
the  Three  Friends  Mining  Co.  holdings  from  Mr.  Webb  to 

crude  oil,  and  it  is  hoped  thus  to  reduce  the  cost  of  handling 
gravel  to  13c.  per  cubic  yard.  The  depth  of  the  gravel 
worked  this  season  is  about  7  ft.  and  the  profitable  area  600 
to  800  ft.  in  width. 

The  Nome-Montana-New  Mexico  Co.,  operating  a  5-ft. 
open-connected  Risdon  dredge  on  Solomon  river,  near  the 
mouth  of  Shovel  creek,  has  had  a  very  successful  season. 
This  dredge  is  now  in  its  fourth  season  and  has  been  a 
money  maker  from  the  start.  But  heavy  investments  in  a 

ditch  scheme,  with  other  complications,  involved  the  com- 
pany in  considerable  financial  difficulty  at  the  beginning  of 

this  season.  J.  P.  Pearson  was  succeeded  in  the  manage- 
ment by  Dr.  Ramsey,  and  a  heavy  indebtedness  was  wiped 

out  by  the  end  of  the  first  month's  run.  The  dredge  now 
has  about  $100,000  to  its  credit  for  this  season.  This  boat 
is  steam-driven,  but,  unlike  the  Three  Friends,  it  has  com- 

pound condensing  engines  and  water-tube  boilers,  and  con- 
sumes about  one-half  as  much  coal.  Its  actual  operating 

costs  do  not  exceed  12c.  per  cubic  yard,  but  as  there  was 
only  five  years  of  work  ahead  of  the  dredge  when  it  started 
the  amortization  charges  are  necessarily  high. 
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Charles  Kimball  installed  a  2'j-ft.  open-connected  dredge, 

as  the  sluice-box  type,  on  Shovel  creek  this  season. 

Shovel   creek   is  a   tributary  of  Solomon   river,  flowing  in 

ie  west  aide.    Tt  is  well  suited  to  a  dredge  of  this 

The  gravel  o  clay,  and  is  mod- 
erately coar  i  containing  but  few  boulders  of  large 

size.    The  gold  is  coarse  and  I.    The  gravel  av- 

abonl  85c.  per  cubic  yard.    Mr.  Kimball's  dredge  lias 
neither    screen,    tailing-stacker,    nor    tables.     The    buckets 

dump  "!i  a  grizzly,  which  cuts  oul  the  largest  boulders  and 
II-.  while  the  undersize  drops  into  an 

-.  sluice,  which  runs  thi  if  the  boal  and  pro- 

jects aboul  20  ft.  beyond  the  stern.  It  is  driven  by  gas- 
engines  and  the  sluice  water  is  supplied  by  a  10-in.  cen- 

trifugal put 

The  total  COSl  of  the  dredge,  when  ready  to  run.  was  about 
II    was  landed  on   the  ground  early  in  July;  was 

built  and  ready  to  operate  by  the  middle  of  August,  and  has 

handled  an  average  of  800  yd.  per  day  for  about  71)  days. 

II  has  paid  its  expenses,  its  initial  cost,  and  has  a  snug  profit 

Mr.  Kimhall  has  enough  ground  to  keep  it  work- 
ing six  or  seven  years.  In  an  article  published  in  the  Min- 

Press  last  fall  I  emphasized  the  profitable 
nature  of  this  class  of  investment  on  Seward  peninsula,  and 

while  this  area  may  be  classed  as  ai   g  the  very  best,  there 

are  other  g   1  ones  awaiting  the  enterprising  dredge  man  of 
small  means. 

The    Sivertsen    &    Johnson    'J' --II.    Kisdoii    dredge,    built 
last   year  on   Solomon   river,  made  a  rather  poor  beginning 

i  on.   but    in   the   latter  half  of  the  season  has  been 

<li  hi  .-  well.      It    worked  through  a  shallow  area  having  low 

gold  content,  but  later  reached  good  ground  and  will  make  a 
editable  showing. 

The  r'lo.iiu  Dredging  Co.,  operating  a  Risdon  dredge  near 
the  mouth  oJ  Big  EJurrab  creek,  has  had  a  very  successful 

season.     Mr.    Flodin,   the   president    and  has  in- 
I  mi  i  bal  I  he;  bi  bandied  130,000  cu.  yd.  this 
al  actual  digging  cost  of  lie.  per  yard.  His  repair 

hills  have  been  pretty  heavy  this  season,  and  these,  with 

winter  care  and  amortization,  make  bis  total  charges  con- 
siderably higher,  though  he  was  not  prepared  to  say  ex- 

actly what  they  are.  He  stated,  however,  that  more  than 
50%  of  his  gross  output  is  net  profit.  His  dredge  has  a 

2,L-ft.  bucket-line  and  is  steam-driven.  The  fuel  used  is 
eoal,  which  costs  $20.50  per  ton  at  the  dredge.  He  has 

had  a  130-day  run  this  season,  and  closed  October  28. 

The  Solomon  Dredging  Co..  operating  a  J'-j-ft.  Bucyrus 
dredge  near  East  Fork,  on  Solomon  river,  has  had  a  splen- 

did season.  It  handled  approximately  160,000  cu.  yd.,  and 
cleaned  up  about  70c.  per  yard  from  rim  to  rim  of  the 
river  bed.  which  is  about  300  ft.  wide  in  this  area.  This 

company  was  promoted  by  Frank  Reed,  of  Nome,  in  the 

winter  of  1000-10.  Some  of  the  stock  was  taken  by  local 
people,  but  the  majority  is  held  in  California.  Henry 

bring  man,  is  the  president  and  con- 

■r.  The  dredge  cost  $75,000,  and  the 
eight  claims  secured  by  Mr.  Reed  upon  which  to  place  the 
dredge  cost  $16,000.  The  company  has  issued  $100,000  of 

its  capital  stock.  The  operating  expense  for  this  season  is 

about    $30,000,   and    thej    have   taken   out    about    $102,000 
with  a  $100,000   invest   i.     This  dredge   was  built  last 

in  the  delivery  of  machinery 

it  was  not  completed  .until  the  freeze-up  set  in.  Mr. 

Reed,   who   was    then    i  rted  in    and   ran   long 

enough  to  try   it   out,  and   thej   laid   it   up   for  the  winter. 
At  the  annual  n  ecting  of  the  stockholders,  Mr.  Reed  was 

.  retired  itber    of    Mr. 

Malloeh  was  elect  .  has  been 

run   by   him   this   j  i  ipped   to 
burn  crude  oil,  but  ,  n   used. 

Coal    I-  ;   -,s|.    and    $6 

per  ton  for  a  '  the  Si  River  rail- 
road,  thus  making                               per        at    the   dredge. 

Oil  costs  $2  per  b-  -10  per  ton  railway 
freight.     Since  31  _■  equivalent  in  fuel  value 
to  1  ton   of  eoal.  Id  be  a  saving 

ton  in  the  use  of  oil.     The  dredge  was  stopped  for  the  sea- 

son on  October  19.  The  company  has  acreage  enough  ahead 

of  the  dredge  to  keep  it  digging  four  more  seasons,  and 
then  it  will  reach  a  block  of  ground,  consisting  of  21  claims 

and  covering  about  five  miles  of  the  river  bed,  which  was 

lately  purchased  by  the  Pioneer  Mining  Co.  for  $79,000, 

of  which  $15,800  was  cash  and  the  remainder  to  be  paid 
October  15,  li«2. 

The  Wild  (loose  dredge,  on  upper  Ophir  ereek  in  the 

Council  district,  leads  ail  the  dredges  on  Seward  peninsula 

both  in  yardage  and  in  value  of  output  for  this  season. 
This  is  a  3%-ft.  dredge  of  California  type  and  was  built  by 
the  Tuba  Const  ruction  Co.  It  was  installed  last  season, 

and  was  run  about  10  days  to  try  it  out  just  before  the 

freeze-up.  Its  power  is  supplied  by  a  Standard  gas-engine 
of  12.5  hp.,  which  drives  all  machinery  except  the  light 
plant,  which  has  a  separate  engine  of  6  hp.  The  dredge 
lias  now  been  running  four  months  and  will  continue  to 

run  as  long  as  the  weather  will  permit.  F.  M.  Ayre,  gen- 
eral manager  for  the  Wild  Goose  Mining  &  Trading  Co., 

estimates  the  operating  costs  at  12c.  per  cubic  yard  for  this 
.  but  thinks  it  will  be  reduced  to  10c.  next  season. 

Gilbert  Russet  has  been  in  charge  this  season.  This 

dredge  used  an  average  of  300  gal.  of  distillate  per  day. 
which  cost  6e.  per  gal.  in  San  Francisco;  the  combined 
ocean  and  river  freight  and  wagon  haul  up  Ophir  creek  to 

the  dredge  adds  17e.  per  gallon,  making  23c.  per  gallon, 

corresponding  to  a  total  of  $73.60  per  day  for  fuel.  The 
dredge  has  handled  an  average  of  2000  cu.  yd.  per  day,  and 
has  bad  some  phenomenally  rich  ground.  As  much  as 

$25,000  has  been  cleaned  up  for  an  eight-day  run.  It  is 
not  all  as  good  as  this,  however,  but  the  average  has  been 
above  $1000  per  day  for  120  days,  so  far  this  season.  The 

cost  of  the  dredge  was  about  $80,000,  a  large  part  being 

The  Blue  Goose  company's  dredge  on  lower  Ophir  has  had 
a  much  better  season  this  year  than  last.  It  has  worked 

through  a  portion  of  claim  No.  M1;..,  all  of  the  Humbug 
Fraction,  and  a  portion  of  No.  4  which  the  company  holds 

under  lease  from  the  Wild  (loose  company.  This  is  the  old- 

est dredge  on  Seward  peninsula  now  in  operation.  It  was 
built  by  I.  B.  Hammond  of  Portland.  Oregon,  for  Hernando 
De  Soto,  and  installed  on  the  Niukluk  river  just  below 

Council  City,  in  1004.  Hernando  De  Soto  was  unable  to 

make  it  pay,  and  it  passed  into  the  hands  of  a  receiver  ap- 
pointed by  the  court  and  by  him  sold  to  a  company  organ- 

ized by  local  people,  and  called  the  Blue  Goose  Dredging  Co. 
This  company  floated  it  up  the  river  to  a  point  opposite  the 

foot  of  the  valley  of  Ophir  creek  and  worked  across  the  in- 

tervening fiats  to  Ophir  creek,  where  it  has  worked  success- 
fully for  the  past  five  years.  It  has  a  5-ft.  open-connected 

bucket-line,  shaking-screen,  and  belt-stacker.  Almost  every 

part  of  the  machinery  has  been  renewed,  some  of  it  several 

times,  so  that  today,  although  it  is  old-fashioned  in  many 
respects,  it  is  a  staunch  and  strong  dredge.  It  handles  about 
1000  cu.  yd.  per  day.  has  about  $SO,000  gross  output  to  its 
credit  this  season,  and  is  still  running  at  this  writing.  It  is 

a  steam  dredge  and  burns  wood.  This  is  laid  down  at 
the  dredge  for  $10  per  cord.  I  have  been  unable  to  get 

figures  as  to  the  cost  per  yard  for  this  season's  run. 
The  Alaska  Dredging  Co..  having  one  dredge  on  Gold 

Bottom  creek  and  one  on  Warm  creek,  is  reported  by  Jerry 

Wilson,  the  promoter  and  one  of  the  heaviest  stockholders 

of  this  company,  to  have  bad  an  excellent  season.  These 

are  both  2'j-ti.  gas-driven  dredges,  and  Mr.  Wilson  says 
they  have  averaged  1000  cu.  yd.  per  day  and  the  digging 

costs  were  10c.  per  yard.  It  is  said  they  are  digging  in 
ground  that  runs  from  30  to  50c.  per  cubic  yard,  so  it  is 
evident  they  have  made  a  profit. 

The  Kimball  &  Saupie  sluice-box  dredge,  on  Melsing 

creek,  is  reported  to  have  kept  up  the  high  standard  of 

work  set  last  year,  and  the  results  of  the  season's  work 
are  highly  satisfactory.  This  is  a  low-cost  gas-driven  dredge 

and  is  the  type  after  which  Charles  Kimball's  dredge  on 
Shovel  creek  was  made.  On  shallow  creek  bottoms  having 

loose  gravel  and  coarse  heavy  gold  they  are  to  be  strongly 

commended,  though  they  do  not  look  as  'classy'  as  some  of the  other  types. 
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creek.        •  II   iu  liuill  by  tho 
kid  t,,  bava 

m  tin1  dredges  of  the 
■ 

■  i  W,  W.  J  I  installed  in  th. 
■  visited  th 

like  the  tv,  •!.  it*  bnekel  line,  trommel,  and  nl 
driven  by  a  50-bp.  SU  d  Its  pump 

i~  driven  by  ■  30  bp.  Western  gas-engine.    Ii  uses  150  gal, 
itillate   per  day,  baa  ■  craw  of  nine   man,  and   its 

■I  operating  about  10c.  par  ruin,-  yard.     This 
\  igust  and  i  ning  abonl 

To  days,    I  am  i"lil  it  lias  bandied  abonl  1000  en.  yd.  per 
Mid  thai  its  owners  are  well  pleased  with  the  showing. 

I'll.   Beardslej  dredge,  '>n  Willow  creek  in  Casa  river  dis- 
trict, has  not  been  verj  successful  tin-  season,  I  am  told, 

impared  with  mosl  other  dredges  on  the  peninsola,  al 
though  Mr.  Beardsley  says  his  disappointmenl  lies  nol  bo 
imirli  in  ilic  returns  upon  the  investment,  which  have 
fairly  remunerative,  Imt  in  his  failure  t"  realise  the  im- 

would  pump 
and  thei 

Tin  n  i  in 
the  .i  :  In    Mi    rii,  n,  and  be  fa 

i.l   .i 

unique  ez|  ound   with 
•  I  nl  a  lower  cost  than  bai  generallj   b 

thought  possible.     His  gravel  deposit  is  from  in  to  12  ft. 
ilii,'k  and  overlain  by  1  to  2  ft.  of  mock  and  sod    an 
deposit  to  thaw.    If  ii  were  much  deeper,  the  points  would 
have  to  !>■  ind  cumbersome  i"  handle, 

nol   like]]   thai  they  could  be  t< •- ) .t  vertical  in  penetrating 
ravel,  and  if  much  shallower  the  yardage  would  prob 

ably  be  too  small  to  pay  to  work  unless  it  dally 

rich.  Mr.  Plien  mounted  a  35-hp,  boiler  on  heavy  -kills 
and  covered  ii  with  lighl  bousing.  This  boiler  supplied 

steam  to  ■  battery  of  l">  points.    Crude  "il  was  used  for 
fuel,  and  Hi   sumption  was  300  gal,  i  er  day.    The  j ■■  nm  - 
were  12  ft.  long  and  were  sol  ii  ft.  apart  in  a  lim   vei 

ON"  THE  BEACH   OF  NOME  IK   WINTER. 

mens?  profits  that  he  anticipated  when  he  went  into  the 
enterprise.  He  stopped  work  early  in  October,  as  Willow 
creek  does  not  furnish  water  for  flotation  after  the  first 
frosty  weather  sets  in. 

In  the  Nome  district  tbe  dredges  have  had  a  busj  seasoi 
and  have  met  with  a  fair  degree  of  success  in  must  cases. 

The  Plien  Mining  &  Dredging  Co.,  having  a  .'i'j-ft.  Risdon 
dredge  on  Otter  creek,  lias  bad  a  satisfactory  season.  Fur 
several  reasons  the  yardage  was  much  less  than  the  theorel 
iial  capacity  of  the  dredge,  but  Mr.  Plien  I  ells  me  that  the 
ground  is  good  enough  to  make  up  for  the  low  capacity. 
The  dredge  has  only  averaged  about  loon  cu.  yd.  per  day, 
and   it    is   rated   at    2000   yd.      The   low    efficiency    is   due    in 
part  to  a  high   percentage  of  heavy  sand  in  tl   aterial. 
making  it  difficult  to  wash,  and  in  part  to  an  insufficient 
amount  of  sluice  water.  This  is.  perhaps,  the  weakest  point 

in  every  dredge  on  the  peninsula.  Nearly  every  one  of 
them  can  dig  more  material  thai  it  ran  wash,  and  the  chief 
reason  why  they  cannot  wash  more  gravel  is  because  their 
pumps  do  not  give  them  sufficient  water.  Larger  pu  ip 
should  he  installed  with  a  given  sized  bucket  than  has  been 

the  practice.  Possibly  if  the  perforations  in  the  spray-pipe 
were  made  larger,  thus  reducing  the  back  pressure  on  the 
pumps,  the  difficulty  might  he  overcome.  There  is  BO 
cemented  gravel  to  be  disintegrated  by  the  action  of  the 
screen  and  spray,  and  I  notice  that  wherever  a  dredge 
strikes  a  bed  of  clay,  it  passes  through  the  screen  and  out 
over  the  stacker  in  balls  a  foot  or  more  in  diameter,  just 

about  100  ft.  The  next  line  was  6  II.  back,  and  the  points 
were  set  so  that  each  was  midway  between  the  points  in 
the  line  in  front.  Steaming  was  continued  for  20  hours. 
It  was  found  that  this  overthawed  the  space  between  points, 
so  il  was  widened  to  7  ft.  and  the  lines  of  holes  made  7  ft. 

apart.     Repeated   tests  show   thai    (his   is  the   correct  dis- 
tance  for    si  economical  work.    To  set  the  points  requires 
two  men  and  consumes  about  two  hours  time.  The  rousta- 

bout from  .tin-  dredge  aids  the  point  man  in  this  work,  and 
i In  ii  goes  hack  to  his  regular  duties.  There  is  one  point 
man  on  the  day  shift  and  one  on  the  night  shift,  and  each 

works  12  hours.  Crude  oil  costs  $2.85  per  barrel,  deliv- 
ered, 'fhe  plant  is  moved  ahead  from  time  to  time  by 

means  of  a  long  cable  passing  through  a  sheave  anchored 
ahead.  By  this  system  Mr.  Plien  thawed  20,000  en.  yd.  at 
a  total  cost  of  $2000,  or  10c.  per  cubic  yard.  These  ligures 
allow  for  wear  on  points,  hose,  ami  other  equipment,  ami 
for  use  of  the  boiler,  hut  do  not  ever  the  wdiole  cost  of 

this  equipment.  This  work  has  demonstrated  the  feasibil- 
ity of  working  shallow   frozen  deposits,  which  ar(   nveni- 

ently  situated,  at  a  total  winking  cost  of  22'  ;,<■.  per  cubic 
yard.     Mr.  Plien   tells  me  his  operating  costs  are  $12£   

day,  or  \2'^c.  per  yard  on  1001)  cu.  yd.  daily  average. 
It  must  not  he  understood  that  these  figures  apply  to  all 

depths  of  frozen  ground,  nor  to  all  localities  where  gold 
may  be  found  in  permanently  frozen  ground.  With  greater 
depth  of  ground  it  becomes  increasingly  difficult  to  pene- 

trate it  with  points.     It  is  impossible  to  control  the  direo- 
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tion  of  a  long  slender  point  in  ground  containing  i 
material,    and   a   limit    is   si      reached   below   which    it    i> 

economically  impossible  to  thaw  by  any  known  method. 

Nor  would  Mr.  Plien's  Bgures  apply  to  interior  jKiints, 
where  the  cost  of  tnel  is  prohibitive.  Mr.  Plien  tells  me 

that  this  season's  run  has  enabled  him  to  pay  off  obliga- 
tions of  the  company  amonnbjpg  J   10,  and,  in  addi- 
tion in  this,  a  substantial  dividend  to  the  stockholders. 

This  is  certainly  a  satisfactory  result. 
The  Saunders  Dredging  Co.,  which  was  organized  here 

last  year  to  take  over  the  machinery  for  a  dredge  which 

had  been  shipped  here  fur  the  Gold  Beach  Dredging  ('".. 
ami  which  was  held  and  certain  charges  which 
the  company  were  unable  to  meet  has.  ai  last,  after  over- 

coming many  obstacle  ted  the  construction  of  its 

boat  aini  launched  it  on  what  is  hoped  will  prove  a  long  and 

— sful  life.  It  was  thought  by  A.  Anderson,  the  man- 
ager for  the  Saundei  __  Co.  when  this  plant  was 

taken  over,  thai  he  wi  a  high-class  Bucyrus  dredge, 
and  he  was  much  chagrined  to  liml.  after  the  dredge  was 
delivered  a  nd  upon  which  it  was  to  operate,  thai 

the  only  parts  the  Bucyrus  company  had  built  were  the 
bucket-line,  tumblers,  and  driving  gear,  and  the  balance  ol 
the  machinery  had  been  bought  from  various  houses  and 

ted  by  a  man  who  had  hut  little  knowledge  of  the  re- 

quirements, and  therefore,  a-  might  have  been  ex.] 
the  machinery,  other  than  the  Bucyrus  equipment,  "a- 
little  else  than  an  aggregation  of  misfits  and  unbalanced 
parts.  Many  thousands  of  dollars  had  t •  •  he  s]  cut  in  the 

purchase  o  achinery  ami  in  making  changes  u 
first  Int.  The  machinery  was  landed  on  the  ground  about 
the'  middle  of  last  summer,  and  it  was  nut  until  the  middle 
"f  this  summer  that  it  began  tn  run.  although  every  effort 
was  made  to  hurry  the  work  along.  The  dredge  lias  now 

ed  Cm-  the  season,  after  4">  days  of  v  ,\  Jfr. 
Andet  utside  to  purchase  additional  material. 

He  says  after  Ihc  contemplated  changes  are  made  he  will 
have  its  size  as  any  in  the  country. 
None  of  his  winch  friction  clutches  worked  satisfactorily. 
and  his  main-drive  winch  friction  would  not  work  at  ail. 
It  he  wanted  to  stop  his  bucket-line  it  was  necessary  to 
stop  the  engine  driving  it.  Fortunately  he  is  digging  to  a 
talse  bottom  of  marine  sand  and  there  arc  no  large  boulders 
in  the  deposit,  so  thai  this  was  not  so  dangerous  as  it  might 
otherwise  have  been.  -Mr.  Anderson  will  liny  new  friction 
dutches  of  a  different  make.  The  shaft  in  his  winch- 

drums  were  loo  small  and  all  were  broken  as  soon  as  put 
under  strain.  He  had  larger  shafts  turned,  and  the  drums 
re-bored  in  a  local  machine  ship,  hut  this  has  weakened  the 
slock  in  the  huh  of  the  drums  so  that  he  will  replace  them 
next  season  with  new  ones.  His  stacker  ladder  is  36  ft. 
long  and  he  will  lengthen  il  10  ft.  next  spring.  He  lias 
already  lengthened  his  digging  ladder  by  inserting  a  9-ft. 
section.  In  the  45  days  he  ran.  he  handled  about  110,000 
cu.  yd.  He  has  Met?  &  Weiss  gas-engines  and  burns  200 
gal.  of  distillate  per  day.  By  investing  $1600  in  200  oil- 
drums,  he  is  able  to  lay  his  oil  down  at  the  boat  for  about 

14c  per  gallon.  He  figures  his  actual  digging  cost  at  about 
10c.  per  cubic  yard. 

The  Arctic  Gold  Dredging  Co..  running  a  2%-ft.  gas- 
driyi  ass  creek,  has  run  all  summer  without 
a  hitch  or  stop.     This  dredge  was  designed  by  W.  W.  John- 

son and  built  by  the  Union  Construction  Co.  in  San  Fran- 
i.    It  was  installed  las!  has  had  a  remarkably 

successful  record  as  a  digger  up  to  the  present  time. 
bucket-line,  trommel,  and  conveyor  are  driven  bv  a  50-hp. 

and  the  pump  is  driven  by  a  35-hp. 
Western  engine.  Mr.  Middaugh,  the  manager,  tells  me 
that  he  has  handled  about  JBO.000  cu.  yd.  this  season,  dig- 

ging 130  days.  The  dredge  hums  150  gal. 
day  and  the  tola!  operating  expense  is  #105  per  day.  No 
time  has  been  lost  on  account  of  repairs  this  season,  and 
the  repair  hills  are  practically  nothing.  Mr.  Middaugh 
says  he  has  the  best  little  dredge  in  the  North,  hut  is  sorry 
he  did  not  put  it  on  richer  ground.  There  is  still  a  long 
stretch  of  the  Grass  valley  ahead  of  him,  and  he  hopes  to 
find  the  ground  better  as  he  goes  up  the  creek. 

The  Sioux  Alaska  Dredging  Co.,  having  a  sister  boat  to 
the  (Mass  creek  boat,  and  operating  on  Moss  guleb,  has 

had  plenty  of  trouble  this  year,  working  down  grade  in 

a  gulch  that  has  a  'I','  gradient.  The  dredge  worked  up- 
stream las!  year,  and  Mr.  Murray,  the  manager,  thought 

his  worst  troubles  would  he  over  when  he  reached  the  upper 

limit  and  turned  lo  come  back,  but  in  this  he  was  much 
disappointed.  He  has  found  it  necessary  to  build  dams 
about  100  ft.  in  advance  of  the  dredge  and  to  raise  the 

water-level  .1  to  7  ft.  in  order  to  get  flotation.  These  dams 

were  made  of  timber,  and  about  10.000  ft.  of  lumber  was 
required  lor  a  dam.  While  digging  to  one  dam  be  would 
be  building  another,  and  having  reached  the  first  one,  be 
would  allow  the  water  to  escape  into  the  next  dam,  and 

then    remove   the   first.      Hi-  lias  been    aground  re- 
peatedly, but  he  has  managed  to  get  down  the  gulch  800 

100    ft.,  and   is  now   in   Halter  ground,  and  bis  "winter 

of  discontent"  has  been  "made  glorious  summer"  by  strik- 
|  phenomenally  rich  ground  that  makes  up  for  bis 

lost    fl1     ' The  Gold  Beach  dredge,  which  was  built  two  years  ago 

on  lower  Dry  creek,  in  an  area  almost  all  of  which  is  per- 
manently frozen,  was  dismantled  last  winter  and  hauled 

12  miles  to  Osborn  creek,  and  was  there  rebuilt  early 

this  summer.  It  has  a  5-ft.  open-connected  bucket-line  ami 
is  steam-driven.  Its  fuel  is  crude  oil,  of  which  it  burns 

1.  per  day.  The  moving  of  this  dredge  12  miles  across 

country,  over  the  snow-covered  hills  and  valleys,  was  no 
small  matter.  The  total  weight  of  the  dredge  is  about  300 

tons.  It  was  moved  by  the  C.  h.  Morris  Transfer  Co.. 

under  contract.     The  d  pany  had  to  dismantle  and 
rebuild  it. 

After  the  machinery  was  removed,  the  caps  were  taken 
from  the  gantries  and  the  hull  was  sawed  into  two  equal 

I  arts,  from  the  well  to  the  stem.  These  hull  sections  were 
lie  most  difficult  to  haul.  They  were  jacked  up  and  placed 

on  two  sets  of  heavy  round  timber  skids,  fore  and  aft,  and 

the  skids  were  firmly  chained  together.  A  section  weighed 
55  tons  and  was  drawn  by  fifi  head  of  horses.  The  whole 

thing  was  successfully  landed  on  Osborn.  and  the  two 
parts  of  the  hull  were  brought  together  and  firmly  bolted 

by  a  series  of  rods  running  clear  across  the  boat.  The 
was  heavily  reinforced  with  timber,  and  it  is  claimed 

I  liai  t lie  hull  is  as  strong  and  rigid  as  ever.  The  machinery 
was  replaced  and  the  dredge  was  ready  to  work  when  the 
season  opened.  It  has  not  been  smooth  sailing,  however. 

as  unexpected  difficulties  have  been  met.  The  ground  con- 
tains many  large  boulders,  which  are  difficult  to  handle. 

The  dredge  was  started  in  an  area  that  had  already  been 

worked  over,  and  it  was  found  that  a  much  larger  propor- 
tion of  the  gold  had  been  mined  than  had  been  supposed. 

The  dredge  ran  behind,  and  creditors  finally  became  so  in- 
sistent that  the  company  turned  it  over  to  a  group  of 

creditors,  headed  by  Joe  Montgomery  of  the  C.  I,.  Morris 
Transfer  Co..  under  whose  management  the  boat  is  now 

operating.  It  has  worked  its  way  out  of  the  old  tailing  piles 

and  is  now  in  good  ground.  Mr.  Montgomery  tells  me  that  a 

further  three  weeks'  run  will  pay  all  indebtedness,  and  the 
dredge  will  lie  handed  back  to  the  company,  which  may 

yet  realize  a  profit  on  what  has  been  a  very  badly  man- 

aged enterprise. 
A  new  dredge  was  installed  on  Osborn  creek  this  season 

by  the  Julien  Drediring  Co..  of  which  V.  A.  Julien  is  pres- 
ident and  manager.  This  dredge  has  a  3-ft.  open-connected 

bucket-line,  revolving  screen,  and  belt-stacker.  A  50-hp. 
Standard  gas-engine  drives  the  bucket-line,  screen,  and 
stacker,  and  a  30-hp.  Standard  engine  drives  the  pump. 

There  is  also  a  6-hp.  engine  that  runs  the  electric-light 
plant.  These  engines  use  Hill  gal.  of  distillate  per  day. 
This  boat  was  designed  by  W.  W.  Johnson  and  H.  G.  Peake. 

of  the  T'nion  Construction  Co..  and  was  erected  under  the 

personal  supervision  of  Mr.  Johnson.  The  dredge  con- 
struction began  on  dune,  and  was  completed  and  ready  to 

run  July  21.  It  has  now  run  HID  days  and  has  handled' an 
average  of  1000  cu.  yd.  per  day,  or  a  total  of  100,000  cu.  yd. 
this  season.  This  dredge  cost  $43,700  when  complete  and 

ready  to  run. 
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Mining  Conditions  in  the  South  of  Spain 

I"    Hi  WW    I      '  OLLINS 

i    iirgrni   request  at   n  valued   trieud   I   have  beau 
iii.lu  ta    tins    article,    hi     I    type    tii.it     I    dislike. 
Whan  prodnaad  spontaneously,  such  articles  an  usually 

written  bj   •  •" mparatively  green  graduates  on  the  strength 
•  •r  two  or  tana  in  a  foreign  oountry,  often 
confined  t.                  district,  in  the  course  "i   which  period 

associated  as  much  with  their  owu 

eonnlrymen  and  as  little  as  possible  with  the  natives  of 
m  which  (luv  are  ten  aident,  whose  Ian 
have  nol  troubled  to  master,  and  whom,  conseiously 

•  ir  i:  despise  as  beings  of  an  inferior 

order.  Tin'  more  intimate  is  one's  knowledge  of  a  country, 
the  greater  the  diffidence  fell  in  generalizing  about  it. 

Din'  predominating  feature  in  the  conditions  is  the  fact 
that,  compared  with  the  mining  regions  of  Spanish  America 
end  many  of  those  in  the  United  St)  .  Spain  is  a 

highly  civilized  country.     I  do  nol  mean  'civilized'  in  the 
thai  every  adoll  or  even  every  child  enjoys  the  bless 

inir  of  bcim:  able  to  read,  say,  the  Sunday  edition  of  the 

.\>rr  Fork  llerahl,  tor  tin-  proportion  hi'  illiterate  is  still, 
alas,  high;  nor  that  all  important  towns  enjoy  the  benefits 
of  railro.iil  communication,  for  in  old  countries  towns  came 

before  railroads,  and  nol  afterward,     I  merely  wish 

■•all  the  fact  thai  Spain  was  t In-  most  civilized  country 
in   the   world   centuries   before   those   twin    pioneers,   the 

'tins-iron'  ami  the  whisky-bottle,  overran  the  Wild  West, 
and  long  before  the  Pilgrim  Fathers  were,  through  an  ob- 

stinate narrow-mindedness  at  least  as  great  as  their  own, 
driven    forth   to  seek   a    New    England   across   the    Atlantic. 
Since  thai  date  and  np  to  the  present  Spain  has  assimilated 

of   the  manifestations  of   modern   progress. 
Civilization,  of  course,  has  its  drawbacks  as  well  as  its 

advantages.     It  is  not  possible,  for  instance,  in  Spain,  as 
it   is  in  many  parts  of  Spanish  America   (or  was  a  very 
few  years  ago),  when  the  stock  of  ore  in  the  bins  is  run- 

ning low.  to  lay  by  the  heels  on  Saturday  night  in  the 

company's  lock-up  a  gang  of  trammers  in  order  to  have 
them  ready  fresh  and  sober  on  Sunday  morning,  and  so 
prevent  a  stoppage  of  mill  or  smelter;  nor  is  it  always 

possible  i"  get  one's  own  foreman  or  clerk  appointed  Jus- 
tice of  the  Peace  or  Police  Commissary.  Tt  is  not  even 

possible,  as  in  some  more  favored  countries,  for  the  mere 
possessor  of  unlimited  cash  without  any  political  influence, 
properly  so-called,  to  buy  outright  a  Board  of  Supervisors, 
or  of  Aldermen,  or  a  State  Senate.  On  the  other  side 

of  the  account  must  be  set  the  fact  of  comparatively  good 
communications,  there  being  a  large  number  of  State-owned 
macadamized  roads  for  wheeled  traffic,  uniting  important 
towns  and  villages  even  in  districts  not  served  by  railroads. 
Tt  is  always  possible,  moreover,  even  in  such  remote  dis- 

tricts, to  contract  locally  for  supplies  of  every  variety. 
timber  and  other  materials  of  construction,  ;is  well  as  for 
all  kinds  of  surface  work,  excavation,  and  grading,  and  it 
is  easy  to  get  (at  comparatively  low  wages)  skilled  artisans 

-of  all  kinds  who  are  always  ready  to  feed  themselves,  even 
if  it  be  necessary  in  uninhabited  regions  to  house  them 
and  start  a  store.  It  is  therefore  never  necessary — as  in 
many  parts  of  Central  and  even  of  North  America — to  com- 

mence operations  by  importing  at  heavy  expense  skilled 
workmen  with  every  kind  of  material  required  for  building 
houses  for  them,  to  put  up  boarding-houses,  and  in  some 

eases  to  import  beasts  of  burden  to  handle  the  company's 
traffic  over  the  newly  built  road  to  the  mines,  and  even  the 
very  fodder  for  these  to  eat,  or  to  erect  saw-mills  and  lime 
and  brick-kilns;  such  pioneer  work  having  been  done  cen- 

turies ago. 
Spain  counts  for  little  at  present  in  the  progress  of 

nations,  and  there  is  nothing  brilliant  in  her  immediate 
future;  but  she  has  at  least  a  great  and  glorious  past;  its 
heritage  still  overshadows  the  land,  and  its  traditions  still 
mold,  not  indeed  the  everyday  life  of  the  people,  for  that 

is  dependent  upon  their  pi  .  but  their  in 
stincts,  then-  deportment,  and  to  ■  jraal  extant  their 
of  thought,  and  their  resultant  Do  a  Spaniard 

an   injur}    or   put    an   affront    It]      him.   ami    he   will    move 
m  ami  earth  to  wipe  mil  thai  affronl  or  to  repay  with 

compound  interest  thai  injury,  if  it  should  take  him  tan 
ho  him  a  trifling  favor  and  he  is  yours  t.   m 

iiuind   ver  satisfied  until  be  has  found  opportunities  of 
ing  your  favor  ten  times  i  erything  tha 
in  the  country,  including  this  exaggerated  conception 

of  personal  honor,  has  been  handed  down  from  a  remote 
past;  with  ihe  exception  of  indol   te,  ingrained  in  the 

.ally  all  the  evil  is  oi  com]  aratively  modern  growth, 
ami  the  socialistic  and  revolutionary  propaganda  bo  much 
in  evidence  lately,  is  purely  exotic,  having  its  origin  across 

the  Pyrenei 
So  Ions  as  the  feudal  system  remained  a  living  reality, 

Spain    w.i-   a    prosperous  and   a    progressive   country;   it 
was  only  when  all  power  bee:    centralized  in  a  corrupt 
court  under  the  control  of  ecclesiastical  dignitaries,  and 
the  close  feudal  relationship  between  the  great  nobility 
and  their  dependents  degenerated  into  absentee  landlordism 

(the  curse  of  Spain  today  as  it  is  of  Ireland)  that  stagna- 
tion began,  owing  to  the  withdrawal   from  the  rural  districts 

of  the  element  which  si   1  ,n  once  Cor  capital,  intelligence, 
and  initiative.  After  the  departure  of  those  who  should 
be  the  natural  leaders  and  rulers  in  the  rural  districts, 

there  ensued  the  development  of  the  present  political  sys- 
tem, under  which  local  middle-class  husyhodies  and  third- 

rate  professional  politicians  become  the  agents  and  hench- 
men of  the  parly  that  happens  to  he  in  power  in  Madrid, 

and  control  not  only  the  elections,  but  also  (he  appoint- 
ment of  local  authorities,  judicial  as  well  as  administrative, 

with  the  result  that  exceptionally  good  codes  of  laws  and 
bodies  of  regulations  are  administered  capriciously,  the 
principle  of  equality  before  the  law  being  often  set  aside 
in  favor  of  private  interests,  and  still  more  often  in  favor 
of  political  influence. 

This  does  not  apply  as  regards  the  administration  of 
regulations  affecting  the  mining  industry  by  officials  di- 

rectly responsible  to  the  central  Government.  The  regula- 
tions themselves  indeed  often  appear  lo  be  vexatious  in 

the  complexity  of  detail  which  they  prescribe,  and  but 
little  discretionary  power  is  vested  in  the  officials  who 

have  to  carry  them  out,  but  the  latter  are  as  a  rule  rea- 
sonable and  obliging  (more  so,  in  fact,  than  those  of  some 

other  countries  that  might  be  mentioned)  and  if  treated 

with  due  courtesy  will  invariably  be  found  willing  to  con- 
cede all  the  facilities  possible,  and  to  exercise  their  discre- 
tion in  such  fashion  as  to  cause  the  minimum  amount  of 

inconvenience. 
More  especially  is  this  the  case  as  regards  the  corps  of 

mining  engineers,  whose  duties  comprise  not  only  the  in- 
spection of  mines  but  all  matters  concerning  the  survey 

and  granting  of  mining  concessions  and  subsequent  modi- 
fication of  the  grants,  questions  affecting  conflicting  rights 

under  different  concessions,  and  the  investigation  of  all 
cases  in  which  the  interests  of  the  mining  industry  appear 
to  clash  with  rights  of  individuals,  of  corporations,  or 
of  the  State.  For,  as  in  all  Spanish  America,  where  mining 
laws  were  based  on  the  Spanish  law  and  have  followed 
pretty  closely  successive  changes  in  the  latter,  minerals 
(with  certain  specified  exceptions  reserved  to  the  owner 
of  the  soil)  belong  to  the  State,  by  whom  concession  of 
the  right  to  work  them  is  granted  upon  definite  conditions, 
chief  among  which  is  regular  payment  of  the  annual  rent. 

In  the  execution  of  their  duties  the  official  mining  engi- 

neers are  hampered  by  detailed  regulations,  which,  as  usu- 
ally happens  with  Government,  regulations  in  all  countries, 

have  been  drawn  up  by  officials  who  are  not  always  in 
touch   with   the  practical   working  conditions   under  which 
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the  industry  is  carried  on.  However,  as  a  body,  they  are 
cultured,  well  intentioned,  and  conspicuously  honorable. 

and  within  the  limits  imposed  upon  them  by  official  red- 
tape  they  do  their  best  to  oil  the  wheels  and  to  enforce 

the  law  with  as  little  hindrance  as  possible  to  the  mining 

companies. 

■  Conditions. — The  Spanish  workman  is,  as  a  rule, 
sober,  steady,  and  industrious,  if  under  proper  supervision ; 

frugal,  partly  from  necessity,  he  is  almost  always  cheerful, 

generate  to  a  fault,  and  improvident  in  the  extreme.  His 

efficiency,  under  proper  control  and  supervision,  is  high, 
and.  considering  his  poor  feeding,  surprisingly  so.  Per 
unit  of  wages  earned,  the  Spanish  miner  does  more  work 

than  any  other  in  existence,  save  perhaps  the  Piedmontese 
and  the  Hungarian;  for  his  wages  arc  low.  the  standard 

rate  of  day's  pay  throughout  the  south  of  Spain  being 
about  3.5  pesetas  (say  64c.)  per  day.  This,  of  coarse,  i- 
only  the  nominal  rate,  for  practically  all  are  on  contract, 
and  the  average  wage  earned  is  about  85c,  out  of  which 
each  man  has  to  find  his  own  illuminant,  either  olive  oil 

or  acetylene.  Laborers  at  surface  earn  45  to  50c:  under- 
ground trammers,  etc.,  55  to  70,  or  75c  on  contract.  At 

such  priees  it  is  not  surprising  that  these  efficient  workers 
operate,  for  instance,  in  the  Spanish  pyritic  mines,  at  a 
cost  which  under  equal  conditions  as  to  hardness  of  ore, 
complete  extraction  without  loss,  and  complete  filling  of 
excavations,  would  be  utterly  impossible  in  America.  The 
American  miner,  whether  native-born  or  of  foreign  nation- 

ality, although  doubtless  somewhat  more  efficient,  man  for 
man.  than  the  smaller  and  less  well  nourished  Spaniard. 
is  by  no  means  sufficiently  better  to  offset  the  much  higher 
wages  paid   in    America. 

The  Spanish  miner  in  the  south  does  not  keep  nearly 
as  many  feast-days  as  are  observed  by  other  classes  of 
workers,  particularly  in  the  towns;  being  sober,  he  misses 
fewer  Mondays  than  do  most  miners  in  northern  dimes; 
moreover,  he  is  always  ready  to  work  on  Sundays  or  to 

do  over-time  when  required  at  the  ordinary  rate  of  pay. 
So  long  as  he  is  treated  with  scrupulous  fairness  by  chiefs 
whom  he  can  respect  for  their  strict  justice  and  good  ex- 

ample he  'iocs  not  mind  being  handled  firmly;  in 
tike  the  school-boy  he  appreciates  the  firm  hand  when  suffi- 

ciently discriminating,  his  unconscious  ideal  of  good  gov- 
ernment approximating  to  the  paternal  or  patriarchal. 

What  he  most  dislikes  is  to  be  treated  as  a  mere  unit  or 

as  "one  of  the  hands"  by  an  unsympathetic  superior  who 
not  only  does  not  know  his  name  or  anything,  about  him, 
but  docs  not  r.uv  h.  find  "til.  This  partly  explains  the 
undoubted  fait  that  the  smaller  concerns,  in  which  there 
i-  more  direct  intercourse  between  individual  workers  and 
their  chiefs,  are  able,  other  things  being  equal,  to  get  more 
work  done,  man  for  man,  than  the  large  companies,  even 
while  paying  the  same  wages.  Unionism,  already  a  great 
evil  in  the  north  and  east,  lias  made  no  progress  in  the 
south,  where  the  more  capable  of  the  workers  fully  rei 

uize  that  their  own  exertions  will  suffice  to  bring  "them  to the  top  and  keep  them  there,  and  do  not  see  Why  they 
should  be  'levelled  down'  to  the  standard  set  by  the  less In  the  north  and  east  of  Spain  conditions  are 
unfortunately  different,  partly  owing  to  influences  from 
across   He'    I  ,ve  been  at  work   for  a   Ion- 
while,    and    possibl  less    consideration    for    their 

as  individuals  on   the   part  of  the  large  com- 
panies doing  business  there 

Methods   of    Working.— Timher   being   scarce   and    dear. 
and   it   being  considered   in   Europe    inadmissible   to   leave 
behind  in   a  mine  ore  upon   which   there   is   even   a   small 
margin    over   the   cost   of   extraction   and   treatment,    it    is 

ary  in  the  case  of  almost  all  lodes  and  orebodies  to 
employ  a  system  of  complete  extract]   E   the  ore-sl   I 
with  filling  of  the  excavation,  except  in  districts  like  Linares 
where  comparatively  narrow  and  almost  vertical  lodes  cut 

h  hard  granite  with  go  !  -olid  walls,  in  which  case 
filling  of  the  excavations  is  to  a  great  extent  unnecessary, 
such  portions  of  the  lodes  as  are  too  poor  for  removal 
affording  the  required  support.  In  a  few  cases  where  the 
lode  or  pay-streak  is  narrow  and  the  ore  rich,  it  is  worked 

by  'stripping'  or  'resueing',  one  of  the  walls  being  first 
blasted  down  and  waste  material  thus  obtained  sufficient 

to  till  the  excavation.  In  the  case  of  wide  lodes  and  masses, 

like  those  of  iron  ore  and  the  pyritic  deposits  of  the  prov- 
inces of  Huelva  and  Seville,  tilling  has,  of  course,  to  be 
i  in  fnsm  outside.  Even  if  the  cost  of  timber  did 

not  prohibit  the  use  of  square  sets,  that  method  would 

he  considered  barbarous,  as  indeed  it  is.  Caving  methods 

do  not  appear  to  be  applicable  when  it  is  essential  that 

the  ore  should  be  taken  out  completely  without  loss,  and 

without  any  admixture  with  waste,  even  1%  of  which  mixed 
with  the  ore  would  have  a  serious  effect  upon  the  selling 

value;  moreover,  the  danger  of  premature  leaching,  and 

the  still  more  serious  danger  of  spontaneous  ignition 
through  the  heat  generated  by  crushing,  are  insuperable 

objections  to  caving  methods  as  applied  to  cupriferous 

pyrite.  Complete  extraction  and  filling  therefore  is  the 

only  practicable  method  under  the  conditions. 
Up  to  widths  of  30  to  40  ft.  pyritic  lodes  are  generally 

mined  in  successive  horizontal  cuts  2  metres  high  and  the 

full  width  of  the  lode,  the  filling  being  kept  some  way 

behind  or  close  up,  according  as  the  ore  stands  well  or 
the  reverse.  With  wider  lodes,  say,  40  to  75  ft.,  the  method 

is  varied,  and  often  alternate  blocks  on  each  temporary 

level  are  taken  out  transversely  from  the  foot-wall  across 
to  the  hanging,  and  filled  before  attacking  the  intermediate 
blocks.  In  short  wide  orebodies  a  cut  is  sometimes  taken 

out  from  the  foot-wall  side  half-way  across  for  nearly  the 
full  length,  and  filled;  a  temporary  level  being  established 
down  the  middle,  the  remainder  of  the  cut  is  then  taken 
out  in  alternate  blocks,  each  block  being  cut  out  first  along 

the  hanging  wall  from  the  cross-cuts  and  thence  backward 
to  the  central  temporary  level,  followed  by  the  filling  put 

in  through  the  same  cross-cuts.  In  one  case,  of  a  long 
and  wide  orebody,  a  central  tramming  level  is  established 
upon  each  floor  and  from  it  the  ore  is  taken  out  right 

and  left  in  alternate  blocks  to  hanging  and  foot-walls  re- 

spectively. These  blocks  being  filled,  the  alternate  ones 
are  attacked  and  when  the  whole  is  cut  out,  over  a  height 

of  2  to  21  j  metres,  a  working  level  is  established  on  the 
filling,  parallel  to  the  tramming  level  and  one  set  to  either 
side  of  it.     The  next  cut  is  taken  out  in  similar  fashion. 

The  most  satisfactory  way  of  mining  pyritic  masses 
that  are  both  long  and  very  wide  (150  to  450  ft.)  has  still 

to  be  determined.  The  system  of  cutting  out  vertical  sec- 
tions  right  across  from  wall  to  wall  on  several  floors  suc- 

cessively, the  empty  space  being  filled,  with  strong  masonry 

walls  to  support  the  filliug,  has  been  tried  and  found  want- 
ing. No  ordinary  masonry  is  capable  of  sustaining  the 

enormous  pressure  over  such  a  width;  moreover,  the  local- 
ized pressure  and  movement  are  often  so  great  as  to  give 

rise  to  spontaneous  combustion  of  the  pyrite.  At  one 
well  known  mine  where  hitherto  the  work  has  been  done 

by  open-cuts,  and  where  the  problem  of  working  by  under- 
ground mining  a  mass  of  ore  from  200  to  400  ft.  wide  is 

only  just  being  attacked,  the  method  adopted  is  to  take 
out  first  only  a  section  along  the  centre,  75  ft.  wide,  by 
means  of  successive  continuous  horizontal  cuts  running  the 

full  width  and  followed  by  filling  in  the  ordinary  fashion, 
as  if  the  orebody  were  only  75  ft.  wide,  the  idea  being 

that  after  some  years  the  filling  in  the  central  section 
will  become  sufficiently  consolidated  to  permit  extracting 

I  he  remaining  side  sections  by  means  of  transverse  hori- 
zontal cuts,  removal  of  the  foot-wall  section  presumably 

preceding  thai    of  the  hanging-wall  part. 
The  upper  zone  of  all  the  wide  pyritic  masses  that  OKI 

crop  or  approach  the  surface  is  removed  by  quarrying, 

the  cost  of  removing  the  overburden  to  uncover  the  ore 

averaging  from  :i  to  17  pesetas  per  cubic  metre  of  rock 
in  place,  according  as  it  consists  of  soft  easily  broken  slate 

or  of  hard  solid  'porphyry'  or  other  igneous  rocks-  The 
point  at  which  it  censes  to  be  profitable  to  remove  over- 

burden in  order  to  quan-y  the  ore  varies  with  a  number 
of  factors,  but  in  general  terms  it  may  be  said  that  pro- 

vided the  rock  to  be  removed  does  not  amount  to  more 

(ban  1  to  2  cubic  metres  per  ton  of  ore  rendered  avail- 
able, it  is  always  worth  while  to  strip,  since  the  resulting 
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inder 

while  lo  i ■ 
i.  liui  ill. n  a  ■bout  i lie  limit,  unless 

thai   has  baas   robbed  or 
parti]   worked  bj   I 

ng  which  bj  •  m  of  underground  mining  would 
than  in  tli.  lode. 

h'i  The    financial    eontribationi    levied 
ili«'  miin:  ,lv  onerous.    A   pro- 
ng mine,  in  addition  to  amps  and  other  dutiei 

and  taxation  paid  by  everybody,  baa  t"  pay  the  following 

Surface  claim  tax  on  tin-  area  covered  by  it s  min. 
elaima,  amonnting  to  6  per  hectare  in  the  ease 

of  iron  iiml  i"i  pesetas  per  heetare  in  tl  other n  it.il- 
j    Land  tax  on  any  freehold  land. 

Boom  tax  mi  all  or  any  bnildii 
i4)  [ndnstrial  tax  on  each  of  its  workshops  separately, 

namely,  carpenters,  blacksmiths,  etc.,  etc.    In  the  case  of 
npany   owning  a  workshop   with   machine-tools   driven 

DJ    .-team  or  other   pc  may   be   made,  as   in 

the  ease  .if  a  factory,  mi  spare  parts  ..i'  machinery.  The 
tax  then  levied  is  heavy,  being  at  the  rale  of  200  peai  l«  per 
year  par  horse-power  ol   the  motor  installed  tor  driving 
purposes,  whether  or  not  that  power  lie  fully  occupied. 
Fortunately  there  is  no  uniformity  of  assessment,  and 
workshops  are  nol   always  taxed  under  this  head. 

(5)    In   e  lax  al    11)'",'    in  some  eases  and  .V ,    in  others 

•  >n   all   salaries  of  employees,      'I'll,-.-   :   mils  may   he  col- 
leeted  from  the  employees  if  the  company  bo  ol   -■■-.  hut 
in  the  ease  of  i  jn  companies  it  is  not  customary 
to  do  so.  Iii  any  ease  the  company  is  responsible  for 
payment  direct,  whether  it  collects  or  not.  This  tax  is 
levied  not  only  on  employees  resident  in  the  country,  bul 
on  the  salaries  and  fees  paid  to  directors,  auditors,  con- 
sulting  engineers,  and  other  bead-office  employees;  in  fact, 
on  all  who.  draw  tees  or  bonuses  of  any  description  from 
i  In-  company,  wherever  they  may  he  employed. 

nil  Profjts  lax  at  the  rate  of  2%  upon  the  amount  of 
all   dividends  declared. 

i7i  Tax  on  capital.  This  tax.  logically  quite  indefens- 
ible, is  levied  at  the  rate  of  one  mil  on  the  total  nom- 

inal capital  nl'  the  company,  or  upon  the  total  estimated 
value  of  its  property  and  assets  of  every  description,  as 
determined  by  a  special  investigation  conducted  by  the 
tiovemment  officials  ad  hoc,  whichever  gives  the  highest 
figure!  The  object  being  merely  to  squeeze  out  as  much 
revenue  as  possible,  regardless  of  equity  and  logic.  If 
i.ne  company  has  a  large  watered  nominal  capital,  tin  -  \ 
charge  on  that,  and  if  the  assets  of  another  company  are 
worth  far  more  than  its  nominal  capital,  so  that  the  shares 
stand  at  a  high  premium,  they  charge  on  their  valuation 
of  the  assets. 

(8)  Transport  tax.  5%  upon  the  amounts  paid  for 
transport  of  all  products  by  rail,  in  addition  to  another 

~>r;  Collected  by  the  Government  direct  from  the  railway 
company;  this  the  latter  adds  to  every  way-bill,  thus  mak- 

ing in  all  Wc'c,  which  the  producer  pays  the  Government 
over  and  above  whatever  is  charged  by  the  railway  for 
moving  his  ores  and  supplies. 

(9)  Export  tax.  This  is  levied  on  most  kinds  of  ores 
and  metallurgical  products,  some  of  the  principal  items 
scheduled   being  the   following: 

Description.  Pesetas  per  ton. 
Iron   ores         0.25 

Pyrite  with  less  than  21/2%   copper     0.25 
Ores  with  more  than  21  -2%  copper     1.60 
Ores  of  manganese    0.50 
Ores  of  lead   15.00 
Argentiferous   lead      10.00 
Copper  matte     20.00 

The  duties  on  ores  of  lead,  argentiferous  lead,  and  copper 
matte  have,   of  course,  for  their  object  encouragement  to 

undertake  smeltli 

i  In 

on    li. 

old.      In    till 

ifll    mi    win. 
of  tli.  it i .ut  at  the  mm. 
i..  a-  much  a-  IS  I.,  jo      ..i  the  working  pi  ining 
the  ore,  ami  in  some  in-.-  ii  ma\  in-    re  than  the  whole 
of  the  working  profit. 

Production  ■  •/'  Electricity.      Every  nunc  thai 
city,  even   for  ii-  own  consumption,  ha-  to   paj 

lav.    which,   however,    is   only    one  hall    the   a   unl    of   that 

charged  t..  a   ipany  producing  electricity  for  -al.-.    The 
rates  ore  0.50  pi  teta  per  kilowatt  hour  on  current  for  power 
purposes  an. I  8.75  pesetas  on  current  for  lighting  purpi 

In  addition  t..  the  production  tax  mi  electricity,  that 
used  i'.r  lighting  i-  al-..  taxed  separately,  whether  or  nol 
the  current  i-  produced  by  the  consumer  tor  his  own  use. 
It    should    further    lie    noted    thai    all    machinery    and    the 
hulk  of  the  raw  material  used  by  the  m'""tg  industry,  in 
eluding  coal,  coke,  railway  material,  wagons,  constructional 
ironwork,  explosives,  lubricants,  illuminants,  ami  tools  of 
all  kinds,  pay  exorbitant   import   duties.     Explosives  ami 
petroleum,   indeed,  are   protected  monopolies,  ami.  a-  al 
ways  happens  in  such  oases,  nol  only  arc  the  price 
militant,  but  the  quality  is  had.    Certain  kinds  of  machin- 

ery and  supplies,  including  pig  and  WTOUgfal    iron,  arc  pro- 
duced  in  the  country,  hut  except  as  regards  constructors! 
ironwork,  which  is  good  ami  cheap,  the  prices  are  in  most 

cases  practically  the  same  as  those  "I'  the  imported  articles, 
the  duties  merely  serving  to  enrich  local  manufacturers, 
who,  as  in  some  other  countries,  arrange  the  tariffs  to  suit 
their  own  interest. 

In  the  case  of  the  smaller  pyritic  mines  of  the  provinces 
of  Huelva  and  Seville,  the  total  amount  of  Government 
taxation  varies  from  15  to  30c;  of  the  gross  value  of  the 
ore  per  ton  f.o.b.  the  shipping  port,  or.  which  amounts 

to  the  same  thing,  from  20  to  40%  of  the  value  of  tin- 
ore  at  the  mouth  of  the  mine.  This  is  a  crushing  load 
of  taxation  for  any  industry  to  bear,  and  it  will  be  readily 
understood  that  it  presses  with  exceptional  weight  upon 
those  mines  in  which,  owing  to  the  poverty  of  the  ore. 
small  size  of  the  orebodies,  distance  from  the  shipping  port, 
or  other  incidental  circumstances,  the  working  costs  bear 
a  higher  ratio  than  usual  to  the  value  of  the  product.  In 
quite  a  number  of  such  cases  indeed  it  snuffs  out  the  profit 
altogether,  and  fiscal  exactions  transform  what  might  be 
a  small  working  profit  into  a  substantial  loss. 

Blinded  by  the  prosperity  of  Bio  Tinto,  which  is  able 
to  stand  these  and  almost  any  imaginable  fiscal  exaction, 
tin  Spanish  Government,  with  its  continual  proposals  for 
the  increase  of  taxation  and  the  undiscriminating  way  in 
which  this  is  levied,  is  seriously  hampering  the  development 
of  the  smaller  mines  and  impeding  the  influx  of  capital 
to  still  undeveloped  properties.  Such  a  policy  appears  to 
be  short-sighted. 

Copper  Surplus 

Figures  showing  the  visible  supply  of  copper  at  the  be- 
ginning of  each  month  are  now  widely  available.  Below 

are  given  the  amounts,  in  pounds,  known  to  be  available 
at  the  first  of  each  of  the  last  six  months  of  1911,  with 
certain  other  months  for  comparison. 

U.S.  Foreign.  World, 
January  1009   122,357,266      124,716,480      247,073,476 
January  1910   141,766,111      244,204,800      385,970,911 
July  "      16S.27ti.017      232,863,680      401,139,697 

January  1911   122,030,195      187,705,2S0      309,735.4  7". July  "      157,434,164      157.184,280      314,618,444 
August       "      137,738,858      152,376,000      290,114,858 
September"      133,441,501       149.8.87,360      283,328,861 
October     "      140,894,856      150,841,600      291,736.456 
November  "      134,997,642       138,512,640       273,510,282 
December"      111,785,188       131,447,680       243,232.868 
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Japan's  Mineral  Pioduction 
By  H.  Foster  Bain 

Stat i - 1  teral  production  of  Japan   in  1911 
will  not  be  available  for  some  months.     The  figures  for  1910 

are  driven  below : 

Mineral  Production  of  Japan,  1910 

Gold     ounces 

Silver        " 
Copper     pounds 

Lead           " 
Tin           " 
Iron  : 

  met  ii 

Kera          " 
Wrought     

Steel  "       •■ 
Iron    pyrite           " 
Antimony : 

Refined     pounds 
<  rude      metric  tons 

Manganese  ore  ...      "        " 
Zinc  ore           "         " 

Coal         " 

Lignite           "         " 
Petroleum     gallons 

Sulphur      metric  tons 

Graphite          "         " 
Phosphate  rock. 
Others    

Amount. 

140.4.11 

4,552,949 
111,780,058 

8,6i;t.4;.7 
51,466 
.IS.S73 

474 
20 

7,739 79,676 

8 

11,255 

21,918 
15,681,324 

100,079 

76,572.1!  Mi 43.847 
147 

1,059 

Value,  yen. 

5,671,806 
4,942.70li 

26,475,499 
488,828 

34,933 

2.197.11111 

8,950 
630 

588,924 
465,184 

30,975 999 

85,960 602,566 
50,483,238 

153,960 

6,880,471 
1.(147.7(14 

10,430 

8,982 
183,200 

100,363.174 

It  will  be  noted  that  the  total  mineral  output  was  worth 
$50,000,000,  of  which  one-half  was  derived  from  (he  col- 

lieries, a  trifle  over  one-fourth  from  the  copper  mines,  and 
the  remainder  divided  among  petroleum,  gold,  silver,  pig 
iron,  sulphur,  pyrite,  lead,  zinc,  and  minor  items.  A  re- 

view of  the  figures  for  the  past  ten  years  shows  a  con- 
sistent and  gratifying  increase  in  output  and  value  In 

1900  the  total  was  $24,633,727;  this  had  doubled  by  1906. 
Increases  since  have  been  offset  by  decreases  in  price. 

The  coal-mining  industry  continues  in  a  flourishing  con- 
dition despite  the  competition  of  the  Manchurian  and  Chi- 

nese mines.  In  Japan  the  great  bulk  of  the  coal  mined 
comes  from  the  southern  island.  Kyushu.  Here  the  Chiku- 

Ho   districts   prod  'lie   coal   output   of  the 
re  and   show   a   steady   increase   in   output.      Contrary 

to    a    widespread    impression,    the    known    reserves    are    in- 

ner   than     decreasing,    deep    drilling    having 
resulted  in  i  ie  known  field.     At  the  well  known 

Takashh  the    Mitsu    Bishi    Co..    additional 

beds  oi  coal  have  been  found,  and  the  engineers  of  that 

company  now  estimate  the  reserve  at  160,000,000  tons; 
enmiL'li  In  continue  the  production  of  2000  tons  per  day 
for  over  20(1  years.  Throughout  this  field  large  modem 
collieries  with  steel  top  works,  excellent  pumps,  and  turbo- 
electric  power  stations  are  t..  be  seen.  One  interesting 
feature  of  the  district  is  the  Meiji  Higher  Technical  School 
recentlj    founded   to  give  s   ndarj    instruction   in  mining 
and  reli  peering.     It   is  cm. lone,]  with 

   yen  by  one  of  ill,,  successful  coal-mi   perators, 
direi  ti      b  [atoba,   formerly  of  the   Engi- 
neering College  of  the  Imperial  University  at  Tokyo.  In- 

struction in  the  higher  branches  of  engineering  is  also 
now  provided  by  the  Kyushu  Imperial  University  at  Fuku- 
oka.   where   Y.    Watans  i    •■■.-ill    )„.   remembered    by 
many  America  been  al   St.   r.,,uis  in 
1904,  is  nov, 

is  the  U  in  Japan.     Ii   alone  pro- 
duces nearly  one-eighth  of  tl  the  Km], ire.     The 
firm,   (o  which   it    belot    5,  pi    In  -,-..   alti 

sixth    of    the    total    out]. in.         if    this    abonl 

exported,  aside   from  that  sold  as  bunker  coal.     The    Miike 

collieries  include  six  working  pits,  the  deepest  and  most 

important  being  the  Manda.  This  pit  has  two  shafts  930 

ft.  dee],,  the  larger  being  12  by  41  ft.  in  cross-section.  The 
output  from  this  shaft  is  22(10  tons  per  day.  and  for  the 
whole  field  12  tons  of  water  must  be  pumped  to  raise 

one  ton  of  coal.  There  are  many  interesting  features  of 

the  mine  equipment  and  mining  practice  at  this  point  that 
must  be  left  for  later  description,  but  here,  as  at  the  other 

large  mines  of  the  Empire,  every  advantage  has  been  taken 
of  latest  improvements  in  plant  and  methods.  Coke  is 

at  present  in  beehive  ovens,  but  a  bank  of  Eoppel 

ovens  is  now  being  built,  and  all  by-products  are  to  be 
saved.  At  present  but  half  the  gas  is  used,  but  with 

the  new  plant  two  2000-kw.  gas-engines  will  be  included, 

to  drive  electric  generators,  supplementing  the  three  5000- 
kw.  Curtis  turbo-generators  now  in  use.  The  total  pump- 

ing equipment  when  complete  will  be  capable  of  handling 

'JLl.'.no  gal.  of  water  per  minute  from  a  depth  of  1000  ft. KIYOT^ 
w-?^e^ 
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Aii  excellent  harbor  with  tidal  lock  lias  been  built  and 

equipped  with  three  Miike  loaders,  each  capable  of  band- 
ling  5000  tons  per  hour.     The  use  of  mechanical  loaders 
is  in  line  with  modern  progress,  but  does  away  with  one 

of  the  picturesque  features  of  a  stop  in  Japan,  coaling 

ship  by  hand.  In  the  latter  work  the  Japanese  have  be- 
come expert.  At  Xagasaki.  the  Mitsu  Bishi  Co.  in  1902 

put  1210  tons  of  coal  on  the  Empress  of  China  in  3V.i 
hours;  at  a  rate  of  372  tons  per  hour.  At  Tawata,  where 
coal  is  loaded  by  hand,  the  cost  is  about  17V2C.  per  ton ; 
each  workman  handling  two  tons  at  a  daily  average  wage 

of  35c  It  is  against  such  labor  costs  that  machinery  must 

compete  in  the  Far  East.  In  northern  Japan  large  coal 
deposits  are  being  developed  in  Hokkaido.  The  output 
now  equals  about  10^  of  that  of  the  Empire  and  is 

rapidly  growing.  Examinations  made  this  year  by  Japan- 
ese engineers  have  extended  the  limits  of  the  known  field 

and  developed  the  presence  of  especially  valuable  gas  coals. 
Arrangements  are  being  111:1, le  to  open  additional  mines. 

'flu-  coal  industry  in  Japan  is  conducted  on  a  satisfactory 
ha^is  of  profit.  Costs  are  not  notably  different  from 
ih"-c  in  the  United  States,  good  coal  being  produced  as 
low  as  $1  per  ton  at  the  pit  mouth,  and  averaging,  in 

1910,  $1.61.  Selling  prices,  however,  are  better,  much  coal 
bringing  $4  to  $4.50  per  ton.    Roughly,  it  may  be  calculated 
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ilmt  excellent  Japanear  coal  ran  Ix  l.u.l  down  profltabl) 

ily  paid.  at  about  t li« ■  MUM  pi 
uraii  ami  Canadian  eoaJi  arv  no*  delivered,  namely, 

$6  to  QUO  per  i. hi.  Actually  tht  Pacific  Mail  boati  tun 
Japantwc  mal  on  the  •Ml  bound  trip,  and,  except  when 
carpi  ipaM  is  at  a  premium,  bring  over  enough  lo  burn 
OH    Ih*    return    trip. 

from  i":il.  Japan  produces  petroleum,  though  not 
h  yet  in  large  quantity.  In  1010  the  output  was  182,000 

l>lil.  Tin-  production  baa  nol  variod  greatly  for  Ave  years, 
an. I  general  opinion  it  to  the  effect  that  large  oilfields  ore 

MANDA    PIT    AT    MUKE    COLLIERY. 

not  likely  to  be  developed,  except  possibly  in  Saghalin. 
Prospecting  there  is  under  way.  Charcoal  remains  the 
main  fuel  for  domestic  purposes  throughout  Japan,  though 
in  time  coal  may  be  expected  to  largely  supplant  this,  as 
it  lias  already  done  in  manufacturing,  and  in  beating  the 
larger  modem  houses. 

Next  to  COaJ  the  most  important  mineral  mined  in  Japan 
is  cupper.  Tlic  total  Output  in  1910  was  111,780,058  metric 
tons,  and  in  1911  will  doubtless  he  larger.1  While  there 
an-  a  large  number  of  cupper  mines,  three  have  been  de- 

ARTIEICIAI,  GARDEN    MADE  FROM  THE  BCBAP  PILE  AT  SUMITOMO 

SMELTING     WORKS    OS     THE     OCCASION"     OF     THE     VISIT     111' 

THE    AMERICAN-     ENGINEERS. 

veloped  on  so  large  a  scale  as  to  overshadow  ll   there. 
These  are  the  Kosaka.  of  the  Fujita  firm;  the  Ashio  of 

the  Fnrukawa  firm;  and  the  Besshi,  belonging  to  the  Sumi- 
tomo firm.  The  Kosaka.  400  miles  north  of  Tokyo,  has 

been  for  several  years  the  largest  metal  mine  in  the  Far 
East.  In  1908  it  yielded  nearly  16,000,000  lh.  of  copper, 
with  1,000,000  oz.  silver.  Work  has  been  conducted  on 
a  large  scale  with  both  open  pit  and  underground  mining 
and  pyritic  smelting.  Because  of  the  presence  of  much 

barite,  the  ore  is  especially  refractory,  bul  the  metallur- 
gists in  charge  succeeded  in  overcoming'  all  difficulties. 

This  mine  seems  now  to  have  passed  its  prime,  unless  addi- 
tional orebodies  be  found,  and  at  present  the  leading  pro- 

■  For  review  of  the  copper  production  of  Japan   in   1910, 
see  T.  Haga.  Mining  and  Scientific  Press.  June  24.  1910. 

ducer  is  il, I  ci'   m. mill    is    produced    f  i  ppei 

produced  in  !»■' 
iting  1%,  brought  up  to  12" ,    b>  milling.    Ten   • 

suppu   is  reported  t"  be  available,      i  situation 
ami  work  at   this  mine  have  elreadj    I  In 
1910  ami   liH  I    important   improvement!  and 
others  are  under  way.  A  railway  is  now  hem-/  built  !•■ 
the  mine*,  the  dressii  it  the  mouth  of  the  Tsudo 

adit  are  being  enlarged,  a  new   Ingentoll  Rand  daw  I'  cum 
pressor   with    air  cylinders    1  < > ' ._.    and    27VS    by    '_M    in.    has 
been  put  into  service,  ami  many  other  chat  \( 

N'ikkn  additional  water-power  lias  been  developed,  and  the 
refinery  is  now  being  enlarged  i"  double  its  present  capac- 

ity.    In  the  new   plant  the  multiple  instead  of  series  sys 
lein   will   be   used.      At    the   Besshi   mine,   which   in    lilll    will 

probably  rank  first  in  production  though  between  an) 

two  hi'  the  three  bit;  mines  there  is  tittle  difference  impor 
taut  improvements  are  also  under  way.     Dp  to  this  year 
Steam-electric  power  has  been  used  at  the  mine,  hut  n 
new  3000-kw.  hydro-electric  plant  is  bow  nearly  completed. 
An    unusual    feature    of    this    work    is    that    the    waler    is 

hi-.. ughi   from  the  east  side  of  the  mountain  through  the 
mine  by  way  of  the  lliura  adit.  If  has  a  total  fall  of 

1975    ft.    and    2~>   6U.    ft.    per  minute    is  available.      A    new 
adit  15,000  ft.  long  is  now  being  driven  to  undercut  the 
present  working's  1876   ft.,  and  to  meet   il   a  round  shall. 

BLAST-FURNACE   ANIi   STOVES  AT  THE    IMPERIAL   STEEL   WORKS. 

16  ft.  in  diameter,  is  being  sunk  from  inside  the  mine. 
It  is  interesting  to  note  that  this  work  is  being  undertaken 
without  preliminary  testing  of  the  lower  ground,  because 
of  the  confidence  engendered  by  the  persistence  of  the  ore- 
shoot,  which  is  5000  ft.  long,  to  the  present  working  depth 

of  2000  ft.  The  average  content  of  the  Besshi  ore  is  10', 
Cu,  and  it  is  so  free  from  deleterious  substances  thai 
no  refinery  is  necessary.  To  avoid  their  introduction  into 
the  matter,  a  barren  flux  is  used  ill  place  of  the  usual 
gold-quartz  ore.  Within  the  year  briquetting  has  been 
abandoned  in  favor  of  pot-roasting,  arid  a  unique  method 
uf  nodulizing  the  line  ore  preliminary  to  roasting  has  been 
developed  by  Keijiro  Nakamura,  superintendent  of  the 
Sumitomo  smelting  works  at  Sbisakajima.  A  number  of 
other  improvements  are  being  made,  and  an  excellent  future 
may  be  safely  predicted  for  this  mine.  In  addition  to 
the  three  big  mines  mentioned,  there  are  many  others  less 
well  developed,  a  number  of  which  may  be  expected  to 
become  important  producers.  A.1  present  Japan  exports 
copper  to  the  amount  of  about  80,000,000  lb.  per  year. 
While  wire,  sheet,  and  pipe  plants  are  in  operation  and 
are  being   rapidly   enlarged,    it    is   probable   that    exports 
will    continue    to    increase.      Japanese    e   panics    are    able 
to  work  copper  up  into  finished  products  and  supply  the 
local  market,  including  the  demand  incident  lo  a  rapid 

expansion  of  trolley  roads  now  just  beginning,  and  still 
export  metal.  Since  the  balance  of  trade  is  against  Japan 
and  foodstuffs  in  particular  must  continue  to  be  imported, 
the  mineral  products  form  a  natural  means  of  payment 
for  imports  not  covered  by  silk  and  tea  while  manufactures 
and  shipping  are  being  developed.     While  costs  of  copper 

^Read.  T.  T.,  Mining  and  Scientific  Press,  October  14. 
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production  are  doI   published  in  Japan,  as  in  the   i 
Btati  i.lent   that  they  do  not  differ  greatly  from 

tboa  rica,   though   possibly  lower.     At   the  Ashio, 

against    heavy   pumping   charges,   and   with   all   the   usual 

ike  trouble,   ii    is   possible   to   work   a    1',    copper  ore 
in  narrow  veins  and  concentrate  it   in  mills  much  smaller 

than  those  working  on  similar  ores  in  ed  States. 

Hold  and  silver  form  a  much  less  importan 

the  mineral  output  of  Japan  than  in  the  United  Male-. 

Oft  i  mual  production  is  new  about  151 

and  of  the  latter  1,500,000  oz.  * ;.■!.!  mining  is,  however, 

increasing,  though  the  placers  have  proved  disappointing. 
For  this  metal  the  Japanese  look  to  Chosen,  or  Korea, 

where  both  "lil  and  new  mines  are  being  developed  00  a 
large  scale  by  both  Japanese  and  foreigners.  The  prin- 

cipal Korean  gold  mine-  have  been  repeatedly  described 

in  the  Minim]  ami  Scientific  Press.  Within  the  year  steady 
at  the  Oriental  Consolidated  and  other 

inn pern.'-.  Difficult^  rapanese  and  Amer- 
ican interests  al  have  been  adjusted,  and,  in  addi- 

tion to  quartz  mining,  the  placer  ground  is  now  being 

te-ted.  Farther  north,  Japanese  engineers  have  been  drill- 
ing placer  ground  with  such  encouraging  results  that  it 

is  expected  that  a  dredge  will  be  ordered  within  this  year. 
In  iron  and  steel.  1910  marked  a  turning  point  for 

Japan,  in  that,  for  the  first  time  the  Imperial  works  at 

Yawata  slewed  a  profit.  This  has  stimulated  the  industry, 
and  extensive  building  is  under  way  both  at  Yawata  and 
in  Hokkaido,  where  English  and  Japanese  are  cooperating 
in  developing  private  iron  and  steel  works.  At  the  Im- 

perial works  the  t   idation  has  been  laid  tor  an  additional 

blaBt-furnace    designed    to    increase    the    capacity    250    tons 
per  day.      A   more  significant   event,    possibly,   is   the  devel- 

opment  of  adequate  supplies  of  ore  within  the  limits  of 
the  Empire.     When  the  works  were  established  it   was 

e-sary    to    import    ore    from    central    China,    and   even    now 

approximately  half  the  supply  is  brought   from  the  Ta- 

yeh  mine.  Since,  in  accordance  with  the  general  tend- 
ency in  mining  and  metallurgy  in  Japan,  the  works  were 

established  for  the  prime  purpose  of  rendering  the  Empire 
independent  of  foreign  producers,  the  disadvantage  of  this 
arrangement  is  obvious.  Persistent  effort  has  led  to  the 

development  of  iron  ore  of  50^  grade  in  Hokkaido  and 
ai  other  points  in  Japan  proper,  and  the  opening  of  con- 

siderable bodies  of  ore  analyzing  52  to  62$  Fe.  much  of 

ii  bessemer  grade,  in  Chosen  or  Korea.  At  present  a 
considerable  amount  of  ore  is  coming  from  these  mines, 
and  this  is  likely  to  be  greatly  increased  since  the  Mitsu 

I'.islu  ('.,.  has  taken  important  leases  in  the  district. 
It  may  also  be  noted  that  among  the  less  impor- 

tant industries  of  Japan,  zinc  mining  is  rapidly  growing. 
The  present  ore  production  amounts  to  about  25,000  tons, 
the  result  of  five  years  development.  An  interesting  fea- 

ture of  the  industry  has  been  the  development  of  a  nota- 
tion process  which  is  being  successfully  applied  at  the 

Kauioka  mine  of  the  Mitsui  company.  Not  content  witli 
producing  ore  only,  the  Japanese  are  already  planning  to 
build  a  zinc  smelter,  and  in  a  few  years  may  he  expected 
to  supply  their  own  needs  for  spelter.  At  present  zinc 
to  the   .nil'.'    of  -I.   1,000   i-  annually  imported. 

Any   general   review   oi  it   would   be   incomplete 
the  Empire  of  the 

from   the  American   Institute  of  Mining  Engineers 
and  tin-  generous  «>■!   ae  'Mended  to  them  by  local  mem- 

he  mine-owners,  and   the  Mi  Japan. 
The   memory   of   the   meeting   wjjl    always    remain    | 

10k  part.     In  1899  when,  on  the  initiative 

of  the  United  States,  Japan  ed  to  join  the  inter- 
national coi:  warding   the  (jes,  the  event 

was  referred  party.'     [i 
use  tlie  in,  i  ,  .,„  i„   japan 

this    year    was   similar,    since    tor    the    first    time    the    local 

mining  industry  was   thrown   open  to  the    lull   revii 
large  and   representative   body  of   foreign   ei 

lor  tlie  first  time,  ill  any  large  way.  a  body  oi 

men  visited  the  mines  to  carry  awaj    ideas  and  new  methods 
in  practice. 

Mining  Industry  in  Italy  in  1911 

By  Charles  Will  Wkimit 

The  statistical  reports  from  the  metal  mines  in  Italy 
for  Idll  will  not  he  available  for  six  months  or  more,  and 

only  a  tew  general  conclusions  as  to  the  results  of  the 

present  year  can  be  given.  The  statistical  reports  for  1910 
have   recently   been    published   in   the   Bern  vizio 

Mincrario,  and  these  are  referred  to  in  the  present  review- 
in  order  to  show  the  relative  importance  and  progress  made 
in  various  phases  of  the  Italian  mining  industry  up  to  this 

year.  The  sulphur  mines  in  Sicily  are  of  greatest  impor- 
tance. The  zinc-lead  mines  in  Sardinia  rank  next  in  value 

of  output,  and  these  are  followed  by  the  iron  mines  on 
the  island  of  Elba.  Then  follow  the  quicksilver  mines,  the 

pyrite  mines,  and  the  copper  mines.  Other  metals,  in- 

cluding manganese,  antimony,  gold,  silver,  and  tin.  are  pro- 
duced in  small   quantities. 

St/lphdb 

The  output  of  sulphur  during  1910  was  2,815,511  tons. 

with  an  average  of  30.03%  sulphur.  The  total  value  of 

this  product  was  32,383,409  Kre,*  or  11.50  I.  per  ton.  A 
total  of  23,063  workmen  were  employed  in  these  mines. 

the  n  being  2.37  1.  per  day.     These  figures  com- 
pared with  those  for  1909  show  a  slight  decrease  in  output, 

though  an  increase  in  the  tenor  of  the  product  and  a  de- 
crease in  labor,  with  an  increase  in  wages  of  0.17  1.  per 

day.  Electric  power  is  being  introduced  in  these  mines 

for  hoisting  and  transport.  During  1911  there  was  a  fur- 
ther decrease  in  labor,  though  the  output  will  probably 

compare  well  with  that  of  1910.  In  recent  years  no  new 
discoveries  of  sulphur  mines  have  been  made,  nor  in  the 

methods  of  ore  treatment   were  there  any  improvements. 
A  review  of  the  statistics  shows  that  the  sulphur  output 

during  the  past  19  years  has  decreased  from  an  average 

annual  production  during  1900-1995  of  3,659,819  tons,  val- 

ued at  42.9-iti.717  1..  to  an  average  production  during  1906- 

1910  of  2,910,515  tons,  valued  at  32,882,770  1.  This  de- 
crease in  recent  years  is  attributed  largely  to  the  increased 

output  of  silver  in  the  United  States,  principally  from 

the  mines  of  the  Union  Sulphur  Co.  in  Louisiana.  In 
1910  Sicily  produced  92%  of  the  total  sulphur  output, 

the  remaining  8$  being  derived  from  the  mines  in  the 

districts  of  Bologna  and  Naples.  The  output  of  commer- 
cial sulphur  in  1910  from  Sicily  amounted  to  394,812  tons, 

and  the  exportation  was  393.9S7  tons.  The  estimate  of 

the  stock  of  sulphur  in  Sicily  at  the  end  of  1910  was 
ti40.li47  tons.  The  value  per  ton  of  commercial  sulphur 

during  191(1  was  96.97  1.  Of  the  sulphur  exported  in  1910, 

pent  to  Germany,  \'MJC  to  America.  HI';  to  Holland. 
'.>r,    to    England,  and  6%   to  Austria. 

Lead  and  Zinc 

Nearly  all  of  the  mines  producing  lead  also  produce  a 
considerable  amount  of  zinc,  and  conversely.  All  of  the 
lead  ores  contain  from  100  to  1000  grams  of  silver  per 

ton.  The  total  lead  output  in  1910  was  36,540  tons,  con- 
taining 80%  lead  and  400  gm.  silver,  and  valued  at  145  1. 

per  ton.  or  at  total  value  of  5,303,855  1.  This  shows  a 
decrease  of  1405  tons  and  453.036  1.  from  that  of  1909. 
The  decrease  was  attributed  to  the  unfavorable  market 

price  for  lead.  In  1911,  on  the  other  hand,  the  market  has 
been  more  favorable,  and  exploration  for  lead  ore  lias  been 
energetically  carried  on  at  many  of  the  mines,  and  the 

it  put  materially  increased.  The  lead  ores  consist  of 
about   two-thirds  galena  and  one-third  carbonate  ore. 

The  zinc  output  in  1910  was  146,307  tons,  averaging 

37.76rj  zinc,  and  valued  at  191. IS  1..  or  a  total  value  of 
1  1,803.100  1.  This  exceeded  the  1909  output  by  16.408 

tons  ,i  A  2,298,698  1.  This  rate  of  increase  has  continued 
during  1911.  and  for  this  year  the  totals  will  probably 
show  a  considerable  increase  over  1910.  The  cause  of  this 

increase  is  attributed  largely  to  the  steady  increase  in  the 

•The  lira   (1.)   is  worth  $0,193. 
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ill  in  Italy.    Tin'  remaining  principally  from Tin-  total 

ployed  in  tlic  lead-sine  mines  ..t'  the  [glesias  .lis 
trirt  during  1910  vw>-  12. vs.  or  a  decrees      17.".  from 
the  total   foi   1909,  though  the  output   was  increased  by 

In   1911   a  similar  decrease  in   labor  will  be 

■   tied,   with   a    TMpondin  itput 
Tdi-  shows  Increased  efficiency  in  labor,  though  the  results 

ilso  due  in  pari  t. «  tln>  introduction  of  rock-drills  and 
improvements  in  the  mechanical  treatment  of  the  ores.  Ii 

Iso  to  be  noted  thai  the  miners'  wages  are  gradually 
being  increased,  the  present  average  being  aboul  2.46  I. 
per  day. 
A  comparison  ..f  the  output   from  the  lead-sine  i 

during    1901-1905    shows    an    average     annua]     output     of 
'is.  val   I  al  22,240,252  I.,  and  during  the  years 

1906  1910  the  average  was  190  -.  valued  at  23,- 
075,782  I.  The  sine  ]  roduetion  has  been  increased  during 
recent  years,  and  il  is  probable  that  ibis  increase  will  be 
continued,  as  new  reserves  continue  to  be  opened  up,  The 
lead  production,  on  the  other  hand,  lias  decreased  in  late 

-  ami  no  new  lead  mines  have  been  developed. 
S  M  I.I.TKRS 

There  are  two  lead  smelters  in  [talj  :  the  Pertusola  smel- 
ter at  Speria  and  the  Montepnui  smelter  in  Sardinia.  Dur- 
ing 1910  ola  smelter  was  shut  down  for  s  few 

months  in  order  to  introduce  various  improvements,  in- 
cluding  two  Dwight-Lloyd  converters.  A  total  of  21,070 
tons  of  ore  was  treated,  ami  11.7)00  tons  of  commercial 
lead  and  12.000  k;;.  silver  prodi   d.     Tn  1011  the  amount 
of  ore  treated  will  approximate  30,00Q  tons.  The  Monte- 
poni  smelter  produced,  in  1910,  2995  t.ms  of  commercial 

lead  and  '2227  kg.  of  silver.  At  this  plant  a  new  process 
for  making  zine  oxide  from  low-grade  ores  is  nsed. 

Iron 

The  production  from  the  iron  mines  in  Italy  during  1910 
was  551,259  tons,  containing  53%  iron,  and  valued  at  7,619,- 
031  1.,  or  13.82  1.  per  ton.  Of  this  amount.  532.671  tons 
was  produeed  from  the  Elba  mines,  the  remainder  being 
from  small  iron  mines  in  Sardinia  and  the  province  of 
Bergamo.  These  figures  show  an  increase  of  49,S9S  tons 
above  the  1909  output,  which  was  entirely  from   Elba. 

The  iron  mines  on  the  island  of  Elba  are  leased  from 

tbe  Italian  Government  by  the  Societa  Elba,  and  their 
maximum  production  has  been  fixed  at  500,000  tons  per 
year.  The  ore  is  mined  entirely  by  surface  workings,  and 
these  are  connected  by  overhead  cable  trams  with  bins  at 
sea-level  from  which  the  steamers  are  loaded.  The  ore 
consists  of  hematite  and  limonite,  and  is  especially  free 
from  impurities.  The  ore  is  supplied  almost  entirely  to 
Italian  iron  and  steel  companies.  There  were  1571  men 
employed  at  the  Elba  mines  in  1910.  During  1911  there 
was  a  serious  strike  for  some  months  at  these  mines,  but 
because  of  tbe  large  stocks  of  ore  at  the  mines  it  is  not 
believed  that  the  output  will   be  materially  decreased. 

Quicksilver 

The  product  of  this  metal  is  from  cinnabar  ores  derived 
chiefly  from  the  mines  of  Monte  Amiato  in  the  district  of 
Florence.  These  mines  produeed,  in  1910,  87,129  tons  of 
ore  containing  1.04%  Hg  and  valued  at  3,729,352  1.  Some 
70,000  tons  of  this  ore  was  treated,  and  a  yield  of  89.3 
tons  of  quicksilver,  valued  at  5,358,000  1.,  obtained.  These 
mines  employ  994  workmen.  The  statistics  show  an  in- 

crease in  output  to  the  value  of  128,704  1.  over  1909.  No 
marked  change  is  anticipated  in  the  output  of  quicksilver 

in  1911.     A  small  amount  of  this  metal,  usually  less  than  ' 

Tile    OOP] 

the  mines  in  the  provini   
mam.  Hll,| than 

in  1909.  During  191 1  these  mines  bave  continued  t..  keep 
up  production  as  in  1910,  but  thi  decline  i-  al 
ute.l  I.,  the    tall    ill   the   market    price  of  CO|  per.      Develop 
m. -nts  are  iii  progress  on  copper  deposits  in  Sardinia,  though 
these  «ill  n..t  I..-  producing  for  a  few 

I'M. 

The  production  •<(  pyrite  is  becoming  an  imp.. nam  in 
•lii-irv  in  Italy,  and  during  loin  there  was  a  considerable 
increase  over  1908  iii  the  output.    A  still  greater  inct 
Is  ex]   ted  in   L911,  a-  researches  have  been  advanced  hi 
the    Miniera     Vnllel.ria    ami    Miuiera    di    I  lavniiauu...    ami 
aerial    trams    installed    for    the    transport    of   Ore.    In    1910, 
l,>.">.ii'_'>  pyrite  was  produced,  containing   11.62% 
sulphur,    and    valued    at     16.97    I.     per    Ion.    or    a    total    ot 
2,301,851  I.    Besides  this,  30.060  tons  of  cupriferous  pyrite. 

with   l.-'il',    copper  and  valued  al   562.680  I.,  was  produced. 
These  figures  represent  an  increase  over  L909  in  the  total 
value  of  pro. In. 'i  of  663,515  I.  The  pyrite  mines  employed 
1809  workmen  in  1910.  and  in  1911  aboul  twice  ihis  own 
her  are  being  employed. 

Manganese 

The  manganese  output  conies  essentially  from  the  Liguria. 
(lambatesa  and  Nasein-Monle  Bianca  mines  in  the  province 
of  (ienoa,  the  Monte  Argentario  mine  in  Grosseto  province, 
and  the  Capo  BeCCO  and  Capo  RosSO  mines  in  Sardinia. 
The  total  output  in  1910  was  29,900  tons  of  ore,  valued 
at  314,179  1..  a  decrease  from  1909  of  55.601  1.  in  value. 
The  1911  production  will  probably  show  a  slight  increase over  1910. 

Antimony 

The  output  of  this  metal  showed  a  large  decrease  in 
1910.  though  in  1911  the  production  may  show  some  im- 

provement. The  entire  production.  2194  tons,  containing 
25' ,  antimony,  and  valued  at  149.769  1..  was  derived  from 
the  mines  in  Sardinia,  Lu  Luergiu  and  Corti  Rosas.  The 
decrease  in  1910  from  the  output  in  1909  amounted  to  a 
total  value  of  61,S51  1.,  though  the  tonnage  produeed  was 

greater. Gold,  Silver,  and  Tin 

These  metals  are  produced  only  in  relatively  small  quan- 
tities in  Italy.  The  total  value  of  the  gold  output  was 

lint  58,730  1.,  and  this  was  derived  principally  from  the 
Valbianca  mine  in  the  province  of  Turin.  The  ore  is 
pyritiferous  quartz.  The  only  productive  silver  mine  in 
Italy  is  the  Giovanni  Bonn  mine,  near  Monte  Narba  in  Sar- 

dinia, and  from  this  but  32  tons  was  produced  in  1910, 
carrying  1.53%  silver,  and  valued  at  42,400  1.,  a  decrease 
..I  25,400  1.  from  1909.  Tbe  main  silver  production  is  de- 

rived from  tbe  lead  mines  already  mentioned.  No  new 
discoveries  of  gold  or  silver  deposits  were  made  in  1911. 
There  is  also  one  tin  mine  in  Italy;  the  Monte  Valerio,  in 

the  province  of  Pisa.  At  this  mine  exploration  is  proceed- 
ing, principally  by  diamond-drilling.  The  output  in  1910, 

which  amounted  to  170  Ions,  valued  at  41,000  1..  was  derived 

by  the  re-treatment  of  the  old  dumps. 

Anthracite  Coal  Shipments 

(Figures  in  long  tons.  December  1911.  estimated.) 
1911.  1910. 

January          5,904.117  5.306,61S 

April          5..S04.91.-.  6.244,396 
July      v       4,804,065  5,202,059 
October          6.269,179  5,622,005 

Total        70,000,000  64,905,786 
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Australasian  Mining  in  1911 

The  year  lull  was  one  of  unexampled  prosperity  in 
Australia.  Since  1902-3  the  whole  country  lias  enjoyed 

a  run  -      The  general   prosperity   of   the 

world,  the  advance  in  industry!  and  the  extension  of  civ- 
ilization, especially  in  the  East,  have  been  responsible  Eor 

an  ever-increasing  demand  for  the  duets  of  this 

country.     The  greatest   recovery  has  been   in  the  pastoral 

industry,    which,    after   seven    year-    0         '   lUght,    is    now    in 
a  condition  hardly  ever  before  approached.     It   therefore 

can  be  said  that  as  far  as  the  greal  staple  products,  such 
ol    and   wheat,   are   concerned,   Australian    wealth   has 

been   in   nsely   added  to,  by  the   largeness  of  the  yields 

and  the  splendid  prices  realized  in  the  world's  markets. 
But  while  good  seasons  have  placed  the  pastoralist  and 

the  farmer  on  their  feet,  they  have  unfortunately  not 

helped   I  g   industry  of  the  country.     When   times 
I  in  Australia  the  instinct  of  the  community  is  to 

go  back  to  mining.  When  limes  are  pood,  labor  drifts  to 
agricultural  pursuits,  to  orcharding  and  to  dairy  farming. 
The  withdrawal  of  labor  for  these  industries  during  the 

past    two   years    has   been    very   great,    and    it    has   had    the 
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WESTERN   AUSTRALIAN    MINING   DISTRICTS. 

effect    mil    only   "  number  of   low-grade    mines. 
pel  nions  in   the  great 

unknown   districts   in    the   centre  of   the   continent.      There- 

■  losed   without    the  discovery  of  any 
new  field  of  importance. 

Twelve   months  ago,  as  will  be   recalled,   it   was  hoped 
that  the  Bullfinch  district,  near  Kalgoorlie  in  Western  Aus- 

tralia,  was   in   provide  a   seco        '         in   .Mile'.     All   that 
d   was  i"   prove  the   utter  worthlessness 

of  nearly  every  claim  that   was  Boated.     The  parent  prop- 
■.  who  declare 

that    it-  effect    of    that    ill-considered 
boom  was  to  tighten  the  purse-strings  of  a  large  part 
of  the  public  and  to  discourage  prospecting  in  other  dis- 

trict-. Western  Australia,  as  far  Eastern  States 
ne  which  is  associated  with  heavy  losses,  and 

therefore  icvestt  lent  lb  thai  jrreVt  tract  of  country  is  small 
and  on  the  most  cautious  Ijnes.  The  Kalgoorlie  district 
has  nothing  fresh  to  show.  Its  mines  are  pushing  ahead 
with  work  at  depth,  tl  eat  Boulder. 
The  stability  of  the  property  is  marvelous.  It  is  alto- 

gether over  capitalized,  but  the  mine  has  develo] 
ceedingly  well  at  different  |  oiuts.  While  ii  may  be  doubted 
whether  the  ore  res  J  the  value  i 
by  the                                    shares,  still  such  com 

felt   in  tin'  manag   it  and  in  thi  mtl  iok  of  the 
property  that  the  claim  holds  publii      -limation, 
not  on!  .  Imt  a-  a  :  :i,i.  r  at  depth.     Taking 
the   leading   venture-   at    Kalgoorlie,   it    is  to 

that  the  majority  of  tbein  at  depth  show  signs  of  impov- 
erishment. In  the  outside  districts  of  the  State,  little  that 

i-  encouraging  can  be  stated.  A  number  of  small  mines 

are  be i 1 1 lt  opened,  and  everyone  lives  in  the  hope  that  some 

happy  find  will  once  more  bring  Western  Australian  min- 
ing  to  the  front,  but  indications  today  are  not  stimulating. 

One  of  the  tro&les  of  the  country,  of  course,  is  the  dry- 
ness  of   the   interior.      Prospecting  means    really   exploring 

under  the  most  adverse   uditions.     A   man  going  out  into 

the  arid  back  territory  carries  his  lite  in  his  hands,  and 

with  capital  shy  there  has  been  a  shortage  in  the  number 
of  prospectors  who  are  prepared  to  undergo  personal  bard- 

ship  for  possible  future  gain.  Another  thing  that  tells 
-I  the  industry  is  the  exceedingly  high  price  of  labor. 

This  is  due  to  the  introduction  of  Wages  Boards,  which 
allots  a  sel  wage  to  the  miner,  and  on  such  a  liberal  basis 

that  it  means  the  keeping  closed  of  a  great  number  of 

low-grade  mines.  A  Labor  Ministry  has  just  been  returned 
to  power  in  the  State  Legislature,  and  it  is  hardly  likely, 
therefore,  that  relief  from  this  direction  will  come  to  the 

mining  industry.  In  the  northeastern  part  of  the  State. 

i!  was  hoped  that  the  Tanami  field  would  develop  satisfac- 
torily. A  proved  deposit  is  known  just  over  the  border 

in  South  Australian  territory,  hut  the  conditions  there  are 

so  adverse  that,  while  large  bodies  of  moderate  grade  gold- 
bearing  material  exist,  the  cost  of  transport,  the  difficulty 
of  obtaining  water,  and  the  exceedingly  high  price  of 

labor,  have  meant  that  the  locality  has  been  deserted  ex- 

cepting by  a  few. 
Taking  the  Eastern  States,  the  Victorian  gold  yield  un- 

fortunately disclosed  a  fairly  large  shrinkage.  This  arises 
mainly  from  the  exhaustion  of  a  great  number  of  the 

deep  lead  alluvial  mines  of  the  State.  The  famous  Cres- 
wick  district,  which  yielded  millions  of  pounds  worth  of 

gold,  is  now  almost  deserted.  The  magnificent  machinery 
and  plant  of  one  of  the  leaders  of  the  famous  Berry  group 
has  just  been  sold.  This  means  that,  with  the  exception 

of  the  South  Berry  company,  not  a  mine  is  now  working 

on  this  once  famous  gutter.  At  Rutherglen — another  im- 
portant alluvial  field — two  mines  remain  out  of  the  big 

group  that  once  existed  there.  English  capitalists  tested 
ground  at  the  Southern  &  Prentice,  but  abandoned  the 
claim  after  large  sums  of  money  had  been  sunk.  Now  it 

would  appear  that,  in  the  Chiltern  field,  another  property, 
that  within  a  short  time  has  yielded  over  £1,100,000  worth 

"Id.  is  likely  to  close  down.  This  would  mean  that 
only  one  mine  would  remain  in  this  district.  The  cause 
of  the  trouble  has  been  the  impossibility  of  getting  an 

adequate  supply  of  competent  labor.  Miners  have  been 
allured  from  mining  to  agricultural  pursuits  by  the  high 
scale  of  wanes  offered  and  the  more  pleasing  conditions 
of  work,  or  they  have  been  attracted  to  the  State  coal 

mine  at  Woathaggi.  In  addition,  in  the  lower  levels  of 

the  deep-leads  system,  the  average  value  of  the  ground 

is  considerably  less  than  nearer  the  surface.  Alluvial  min- 
ing is  conducted  at  a  depth  of  over  400  ft.  below  the  sur- 

face,  and  as  water  is  heavy,  costs  are  high.  With  scant 

and  poorly  qualified  labor  available,  with  heavy  charges 

for  pumping,  and  lower  gold  returns,  it  is  not  to  be  won- 
dered at  that  alluvial  mining  is  going  a  good  deal  out  of 

favor. 

The  district  that  is  saving  the  situation  is  Ararat, 

where,  in  some  of  the  tributaries  of  the  Lange  Logan  sys- 

tem, rich  gold  is  being  obtained.  The  quartz-mining  in- 
dustry is  also  being  affected  by  the  absence  of  new  dis 

coveries.  Great  mines,  like  the  Long  Tunnel,  find  the  gold 

nt  of  the  ore  decreasing  as  depth  is  attained.  The 

thing  has  happened  at  Bendigo  and  Ballarat.  At 

Bendigo  what  is  known  as  the  'side  lines'  of  saddle  forma- 
tion are  worked.  They  are  entitled  to  be  called  main  lines. 

as  it  is  from  them  that  the  bulk  of  the  gold  so  far  has 

been  mined.  In  one  of  these  side  Hues,  'the  Sheephead'. 
at  a  shallow  depth,  rich  gold  was  found,  and  the  discov- 

ery has  stimulated  the  whole  field.  There  arc  ten  or  twelve 
undeveloped  lines  available  for  exploration.  An  old  field 

that  has  shown  very  satisfactory  signs  of  revival  is  I  layle.- 
There    the    formations    are    flat    bodies    of    quartz 
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miners,  other  timea  the  boys  or  the 
wheelers  i  Is  hied     The  vast  extent  of  the  Greta 

and  ili«'  size  of  other  eoaJ  measures  in  the  State, 
miikc  coal  mining  under  almost  any  conditions  profitable, 
luit  than  nrr  signs  that  the  development  of  the  coal  meas- 

dand,  and  the  dependence  that   Victoria  is 

placing  on  it-  State  coal  mine  at  Woathaggi,  will  affeel 
trade  in  v^  \  g   1  deal  of  wonder  is  also 
expressed  as  to  whether,  when  the  Panama  Canal  is  oj 
British  coal,  or  coal  t  r. .in  the  Eastern  Stales  of  All 
will  ent  out  Australian  coal  from  the  market  it  now  en- 

joys on  the  eastern  coast  of  s,.nili  America  and  also  at 

San  Francisco.  A  considerable  quantity  of  Newcastle  coal 

•  bile  and  rem.  and  it  would  lie  a  great  blow  to 
the  New  Soutli  Wales  industry  to  lose  tliis  market. 

Copper  mining  in  New  South  Wales  has  not  gone  ahead. 
The  greatest  claim  then-  is  ii„.  Great  Cobar,  but  from 
one  cause  or  another  the  mine  has  not  done  well  of  late 

years.  What  is  badly  needed  is  an  increase  in  the  price 
of  the  metal.  Tin  mining  also  is  on  the  down  grade  for 

the  reason  that  most  of  the  alluvial  deposits  are  worked 
out.  No  gold  mines  of  any  importance  exist  in  the  coun- 

try, but  to  Victorians  a  most  interesting  piece  of  work 
is  being  conducted  in  the  Wellington  district.  Out  that 

way  rich  gold  leads  were  worked  to  shallow  depths  by 
the  old  miners,  and  then  abandoned.  Ballarat  capitalists 

experienced  in  deep-lead  mining  are  testing  the  gutters 
there,  and,  in  one  instance  at  least,  have  been  rewarded 

with  exceptionally  profitable  results.  It  is  not  beyond 
the  region  of  a  probability  that  a  new  goldfield  will  be 
developed  there. 

The  most  promising  development  of  the  year  has  been 
made  at  Broken  Hill.  There  the  British  mine,  which  was 

floated  in  1886,  by  the  Broken  Hill  Proprietary  Co.,  for 

£500,000.  and  has  ever  since  been  more  or  less  of  a  waster, 
appeared  to  be  on  its  last  legs.  Boring  just  done  in  a 

block  of  the  ground  which  alone  remained  untested  has 

exposed  the  presence  of  .1  magnificent  shoot  of  ore.  This 
has  been  proved  from  900  It.  to  within  200  ft.  of  the  sur- 

face. Now  the  outlook  for  the  mine  is  as  bright  as  that 

of  almost  any  property  "M  the  field.  A  visit  paid  quite 

recently  by  the  mining  editor  •  •('  the  Argot  (Melbourne) 
resulted  in  some  exceedingly  interesting  figures  being  pub- 

lished as  to  the  reserves  nf  ore  in  the  field.  It  came  as 

a  surprise  to  most  people  to  find  that,  although  mining 
on  a  huge  scale  has  gone  on  incessantly  at  Broken  Hill 

since  1SS0,  the  reserves  are  larger  today  than  they  were 
five  years  ago.  The  following  table  gives  the  figures: 

Ore  Reserves  at  Broken  Hili, 

1906. 
Tons. 

Proprietary       3,500,000 

Block   10        1,000,000 
Central         3,623,000 
South         1.400,000 

South  Blocks         400,000 

North           600,000 
Junction          200,   
Junction   North            124.000 

British           600,000 
Block  14          220.000 

Ore  treated 
inn. 

yearly. Tons. Tons. 

2,250,000 125,000 

555,000 100,000 
3.G00.000 230.000 
3,500,000 330,000 

500,000 120,000 
1  ..".I  "10.000 

260.000 
300,000 
350.000 150,000 

800,000 150,000 
220,000 

11, 007.000       13,475,000 

The   grade  of  ore  at   depth   is  certainly  decreasing. 
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The  most  remarkable  recent  development  lias  been  in  con 

ncction  with  the  zinc  industry.  The.  flotation  process  has 
revolutionized  the  Held,  the  result  being  thai  the  income 

obtained  from  sine  products  has  meant  a  doubling  of  thi 
returns  to  shareholders.  The  way  that  thai  branch  of  the 

industry    has    gone    ahead    is    illustrated    by    the    statement 
thai  Broken  Hill  now  supplies  the  world  with  a  sixth  ol 

its  zinc  requirements.  This  yield  is  almost  exclusively 
in  the  hands  of  the  German  buyers,  although  the  Brokei 
Hill    Proprietary   Co.    is  smelling  ziu      a  small   scale   at 
Port   Pirie. 

Mining  in  Queensland  has.  on  ihe  whole,  not  been  alto 

gether  satisfactory.  The  big  goldfields  there,  too.  are  on 
the  wane,  for  with  depth  poor  ores  are  being  obtained. 

On  the  other  band,  the  copper-mining  industry  is  develop- 
ing most  satisfactorily.  Mount  Morgan  is  becoming  more 

and  more  a  copper  producer.  In  the  north  around  Clon- 
curry,  British  capital  has  developed  several  undoubtedly 

line  copper  mines,  and  it  is  no  exaggeration  to  say  that 

within  a  short  time  this  pari  of  Australia  will  be  turning 
out  more  copper  than  any  other  district  on  the  continent. 

The  Chillagoe  field  has  been  a  disappointment,  and  the 
chief  English  company  that  controls  the  interests  there, 
is  extending  its  influence  to  the  Elheridge  field,  where  it 

is  opening  up  a  number  of  gold  and  other  claims.  Tin 
and  wolfram  are  other  products  and  are  being  mined  on 

a  fair  scale,  but  old  deposits  are  being  worked,  and  these 
will  gradually  be  mined  out.  Striking  evidence  is  being 

furnished  that  Queensland  has  great  coal  measures,  and 

as  time  goes  on,  this  branch  of  the  mining  industry  is 
sure  to  receive  attention.  Unfortunately,  at  present  the 

population  is  so  sparse  that  the  coal  seams  lie  idle. 
New  Zealand  mining  has  suffered  through  the  cutting 

out  of  gold  at  depth  in  the  Waihi  mine.  Operation  at 
1  lie  State  coal  mine  resulted  in  a  loss  for  the  last  year. 

Generally  speaking,  the  mining  industry  there  is  flat.  An 

attempt  is  being  mode  to  prove  whether  oil  exists  in  New 
Zealand,   but   so   far  without   any   striking  results. 

As  regards  mining  in  Tasmania,  the  leading  mine,  the 
Mount  Lyell,  is  temporarily  under  a  cloud  through  the 
miners  having  gone  out  on  a  strike.  The  most  prominent 

of  the  men's  several  grievances  is  that  contract  parties 
have  been  allowed  to  work  longer  shifts  than  eight  hours, 

thus  breaking  away  from  the  eight-hour  system.  Also, 
they  ask  lor  increased  wages.  Seeing  the  small  margin 

of  profit  made  last  year,  il  is  difficult  to  see  how  much 
increase  in  wages  can  be  granted,  unless  some  improve 

ell  in  the  price  of  copper  is  forthcoming.  The  men 
were  out  on  strike  nearly  three  months.  As  regards  the 

mine  itself,  the  property  looks  well,  and  good  ore  is  being 

won.  The  amalgamation  of  the  Mount  Lyell  with  the 
North  Lyell  mines  in  1003  has  been  the  salvation  of  both 

properties,  as  the  basic  ore  of  the  one  concern  serves  as 

a  natural  smelting  flux  of  the  silieious  material  of  I  lie 

other.  The  tin-mining  industry  has  been  fairly  well  main- 
tained, and  the  ample  supply  of  water  on  must  of  the 

properties  has  permitted  uninterrupted  work.  The  big- 
gest disappointment  in  Tasmanian  mining  was  the  falling 

away  in  the  amount  of  gold  in  the  ore  in  the  lower  levels. 



58 MINING  AND  SCIENTIFIC  PRESS January  0.  1912 

Mining  in  Turkey  in  1911 
By  Leon  Dominian 

The    growing    attention    bestowed    on    prospecting 
exploration  work  constituted  the  most   noteworthy  feature 
for  1911  in  the  Turkish  mining  industry.     It  is  now  real- 

ized in  thai  al    possibilities  of   wealth  exisl   in 
added  to  the  newly- 

fell  beneficial  effects  oJ  a  liberal  government  lias  led  to 
active   pros]  is  years  it   often   happened 

he  prospector's  toil  went  to  naught,  as  his  discov- 
eries wire  usually  taken  over  arbitrarily  by  some  one  of 

the  privileged  few  who  stood  well  with  Abdul  Hamid. 
Fortunately,  tins  form  of  nepotism  has  disappeared  since 
the  downfall  of  this  monarch,  and  a  more  equitable  state 
..I   affairs  now  exists.     The  bulk  of  this  exploration  work 

Somewhat  farther  easl  of  Anamur,  near  the  seaport  of 

Mersina,  and  still  broadly  speaking  within  the  same  min- 
eralized area,  chrome-ore  mines  will  probably  yield  about 

2000  tons.  The  ore  is  of  a  good  grade,  containing  51  to 
chromic  oxide.  Most  of  it  is  shipped,  after  a  rough 

sorting,  to  Germany,  although  a  small  amount  is  usually 
reserved  tor  French  buyers.  The  price  paid  f.o.b.  steam- 

ers is  in  the  vjcinily  of  $10.50  per  ton.  Considerably 
north  of  these  deposits,  in  the  valley  of  the  Olympus,  an- 

other chrome-ore  mine  is  operated  at  Adranos  by  a  Smyrna 
company,  The  production  lor  1011  will  probably  amount 
io  about  15,000  tons.  The  ore  is  higher  in  grade  at  this 
point,  assays  often  giving  55%  chromic  oxide.  It  is 
shipped  to  the  seaport  of  Gbeumlek  at  a  distance  of  90 
kin.  from  the  mine.  During  1911  practically  all  of  the 

transportation  was  performed  by  means  of  wagons  instead 
of  the  camels  which  were  formerly  used.  The  ore  was 
disposed  of  as  usual,  a  large  tonnage  going  to  Germany. 

KNOWN    MINERAL   DEPOSITS    IN    TURKEY. 

has   been   accomplished   by   the   natives.     It   is  yet   in   its 

infancy,  whei   mpared  to  our  knowledge  of  the  country's 
mineral  resources.  The  larger  companies,  most  of  which 

been  content  with  gathering  information 
from  the  natives,  and  it  is  only  in  a  few  cases  that  they 
have  made  show  of  sufficient  interest  to  actually  under- 

take anything  else  than  general  re,   aissances. 

Asia  Minor  ha-  b  e  of  the  greatest  activity 
in  this  direction,  ami.  as  might  be  expected,  the  more  ac- 

cessible regi  const-land  have  received  a  larger 
than  the  inland  districts.  In  the  vicin- 

ity "I  !  about  30,000  tons 
ore  .i  :■■  i  ■  ■  ly  an  Anglo-]  rem  i;  company, 

in  the  course  of  u^  in  on  from  which 
promising  reports   emanate.     This  district   lies   at  the   foot 
of  the  southen   st  projection  of  the  base  of  the  Tauric 

ioi  ted  i   "'■  and  within 
which  mining  has  been  earned  on  in  a  desultory  fashion 
tor  over  twenty  centuries.  A  zinc  mine  in  a  very  early 
stage  of  development  is  als  ,  operated  by  the  same  company 
in  the  same  district,  ul   was  expected  to  reach 
2000   Ions  iii   the  year.      Here,  nil    all  other  producers 
in  Turkey,  accurate  yearly  returns  arc  not  yet  available. 

Operating  expenses  at  this  locality  are  stated  to  be  as  fol- 
lows, per  metric  ton : 

Mining      $1.00 
Taxes     2.30 

Management         0.40 
Export  tax  and  miscellaneous  wharfing  charges  0.23 
Loading  on  steamers    0.46 

The  selling  price  of  this  ore  is  based  on  a  50%.  assay 
plus  a  payment  of  Fr.  3.10  ($0.62)  for  every  additional 
per  cent  of  chromic  oxide.  At  this  price  the  costs  tabulated 
immediately  above  allowed  a  margin  of  profit  of  about  $6 

per  ton,  on  the  roughly  sorted  ore  laid  f.o.b.  steamers  dur- 
ing the  year. 

Another  chrome-ore  mine  in  Asia  Minor,  situated  at 
Karlyer  near  Inegheul,  produced  about  2000  tons,  under 

practically  the  same  conditions  as  those  found  in  the  Adra- 
nos deposits.  The  ore  here  averages  about  50%  chromic 

oxide.  It  is  probable,  however,  that  a  careful  sorting 
would  increase  the  tenor  of  the  product  shipped.  Some 
work  was  also  undertaken  by  English  capitalists  in  the 

vicinity  of  Aleppo,  where  high-grade  chrome  ores  have 
been    discovered.     A   deposit   which   is   stated   to   run   high 
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in  ahron  ■•  in   the 
nub,  northi 

I  Ipvelopmenl  mu  eetivi  i 
•  •n  in  (Ins  locality,  and  the  Ural  nhipmeuta  are  ex| 

to  U  )  in  1012. 
The  d  "it  ni  all  i    i.  worked 

in   A -in   Minor  occur   ai    Dagfa    Ard  urn.     "I'h.- 
production  for  101]   i-  estimated  to  exceed  15,000  metric 

-  anil  irregular  lil>»ks 
in  terpentine,  and  is  naked  without   Farther  handlii 
K   ao  i    the  nunc.     In   this  condition   n   usually 
assay-  i..     li   i>  transported  on  camel 

back  (a  eamal  «>ll  carry  100  i"  250  ,;  228  i"  570 
Hi.    according  to  the  nature  of  the  country  traversed,  the 
smaller   amounl    constituting   the    limit    for   mountainous 

localities)  foT  a  distan   if  70  km.  or  abonl  a  three  'lays' 
journey,  to  the  railroad  station  of  Kmalna.  whence  it  is 
rooted  over  the  Anatolian  railway  to  the  Beaporl  of  Der- 
nidje,  near  [smid.  Bare  it  is  transferred  to  steamers  and 

is  shipped  to  one  of  the  following  harbors:  Glasgow, 
Liverpool,  Antwerp,  Rotterdam,  Hamburg,  Havre,  Mar 
Bailies,  Philadelphia,  Baltimore,  or  New  York.  It  is  usual 
to  figure  5  camels  to  a  ton  of  ore  for  tlie  trip  from  the 
mini'  tn  the  railway  station,  and  tin   st  per  ton  laid  f.o.b. 
steamers  varies  between  $7  and  $9.  these  being  the  lowest 
figures  for  this  kind  of  ore  in  Turkey.  In  the  European 

ion  "f  the  country,  mention  must  be  made  of  the 
chrome-ore  deposits  of  Oracha,  lying  close  to  the  Salonica- 

1'skuli  railroad.  Their  production  will  probably  attain 
about  1000  tons,  all  of  which  are  shipped  to  Austria. 
Some  exploratory  work  was  also  carried  on  at  Radicha 
and  Caranza  mar  the  town  of  Psknb,  as  well  as  near 
Tikmeeh. 

The  meerschaum  mines  in  the  vicinity  of  Eski-Cheir 
were  operated  by  the  Government  during  the  year  as  usual. 
Their  production  will  probably  amount  to  250  metric  tons, 
valued  at  about  $500,000.  This  is  probably  the  most  im- 

portant deposit  of  its  kind  in  the  world.  The  mine  He- 
at a  distance  of  about  22  km.  from  the  railroad  station, 

to  which  the  ore  is  packed  by  camel-trains.  The  deposit 
occurs  in  a  valley  tilled  with  drift  material  from  the  sur- 

rounding mountains.  The  sepiolite  is  scattered  through 
the  drift  in  rounded  nodular  masses  with  fragments  of 
magnesian  and  homblendic  rocks.  As  a  rule,  the  nodules 
do  not  exceed  three  inches  in  diameter,  but  a  few  attain 
larger  dimensions.  In  the  raw  condition  the  mineral  is 

soft,  light,  and  non-transparent.  The  color  is  white,  with 
occasional  blending  of  yellow,  red,  or  gray.  It  is  richer 
in  silica  than  that  found  in  Utah  or  North  Carolina.  The 

thickness  of  the  meerschaum-bearing  strata  varies  between 
3  and  40  metres.  Mining  is  carried  on  under  the  leasing 
system,  both  in  open-cut  and  underground  work.  About 
4000  men  were  employed  in  1911.  After  extraction  the 
product  is  sorted  and  cleaned.  Six  grades  are  prepared 
for  export,  mostly  to  Austria.  The  ore  is  shipped  in 
boxes  of  a  capacity  of  from  30  to  35  kg.  of  meerschaum. 

The  following  prices  per  box  f.o.b.  cars  Eski-Cheir  pre- 
vail at  present  according  to  grade,  this  classification  being 

based  entirely  on  the  beauty  and  purity  of  the  specimens: 

Class.         Local  Name.  Per  box. 

1    Son  Mali    $160 
2     Sir  Nebrilk        135 

3     PamouJcly          1 1  5 
4     Dane  Dukme         70 
5       Or/a  Dulme            25 
6       Gili:    Dulme   .          10 

A  new  deposit  of  coal  was  discovered  at  about  three  and 

one-half  hours'  ride  from  the  city  of  Aintab.  Samples 
seem  to  indicate  that  the  coal  is  bituminous.  The  assay 
reveals  rather  high  ash  contents. 

The  oil  district  adjoining  the  Persian  boundary,  in  the 
extreme  southeastern  section  of  the  Empire,  was  the  object 
of  considerable  attention  during  the  year.  The  public  press 
voiced  the  unanimous  opinion  of  mining  men  in  calling  the 
attention  of  the  Government  to  the  necessity  of  undertaking 
a  thorough  investigation   of  the  belt.     No   appropriations 

could  he  dorotcd   for still    I 

was  made  by  ll>  ilflald 

ined  by  thi  portent  rail 
companies.     The   matter   is  -i i tl   pending, 
nothing  short  ol  >n  will  l»   imidcred  h 

pany  undertaking  such  work,  and  lien 
iblo  reluctant   n  the  pari  "i  the  Government  to  pi 

any  concessions  until  a  batter  knowledge  of  tl   ndil 

prevailing  throughout  the  oilfield  enables  tl   fflcials  ol  i li.- 
n  ining  department  t"  form  an  idea  of  the  approximate 
value  oi  what  is  suspected  to  be  an  important  "d  dial 
To  jndge  fr    the  satisfactory  develo]   tits  taking  place 
on  the  Persian  Bide,  where  an  English  syndicate  is  carrying 
on  a  systematic  plan  of  development,  it  appears  thai  il 
might  be  worth  while  to  explore  the  Turkish  Held.    A  very 
small    amounl    of   the   "il   OOsing  above   the  Boil,  and    which 
is  collected  on  the  surface  "I  pits  dug  for  the  purpose,  was 

gathered  by  the  Arabs  for  their  local  needs  all  the  waj 
from  Mossul  i"  Bagdad  and  Bassorah. 

No  attempt  was  made,  however,  to  transport  the  ml  awaj 
from  the  immediate  vicinity  of  the  oo  The  coun 

try's  supply  is  derived  from  Russia,  Rumania,  the  United 
States,  and  Austria.  In  many  Turkish  towns,  as  in  llnrput. 
for  instance,  petroleum  sells  as  high  as  30c.  per  gallon. 
All  told,  about  $5,000,000  worth  of  the  oil  was  impoi 
during  the  year.  It  therefore  seems  that  there  exists  good 
reason  for  the  endeavor  to  supply  the  35,000,000  inhab- 

itants oi'  Turkey  with  the  only  means  of  illumination  which 
will  he  available  to  them  for  many  years  to  come.  Allen 
tion  is  here  called  to  the  possibility  of  competing  with  for 
eign  oils  in  the  other  markets  of  the  East  as  well  as  those 
of  the  Far  East.  Aside  from  this,  some  of  the  most  im- 

portant Turkish  railway  companies  finally  decided,  in  the 
course  of  the  year,  to  use  oil  as  fuel  in  their  locomotives. 
Trials  which  were  made  on  the  Anatolian  railroads  for  the 

past  two  years  have  been  so  satisfactory  that  100  locomotives 
are  to  he  transformed.  The  Bagdad  Railway  Co,  has  also 

decided  to  adopt  this  fuel,  and  is  about  to  build  its  storage 
tanks  at  Alexandretta. 

The  revision  of  the  Turkish  mining  law  was  also  under 
taken  during  the  year.  The  new  provisions  were  to  have 

been  submitted  to  Parliamentary  approval  in  the  fall  session 
of  the  year,  but  it  appeals  thai  unexpected  political  events 
prevented  their  discussion  by  the  legislative  body,  which 
found  itself  suddenly  confronted  by  the  necessity  of  at- 

tending to  political  matters  of  more  immediate  importance. 
It  was  not  known  at  the  time  of  writing  (November  1011) 
whether  the  new  law  would  be  adopted  before  the  end  of 
the  year  or  not.  The  changes  proposed  arc  believed  to 
be  of  a  nature  tending  to  facilitate  operations.  In  the 
main,  the  object  sought  was  to  have  the  Turkish  mining 

law  conform  to  the  practice  in  vogue  among  the  more  ad- 
vanced nations.  The  old  text  had  been  definitely  promul- 

gated in  100G  before  the  inauguration  of  the  constitutional 

form  of  government  and  at  a  time  when  the  country  still 
labored  under  Ihe  mismanagement  of  its  former  ruler.  As 
such,  the  various  clauses  of  the  law  were  framed  so  as  to 
hamper  as  much  as  possible  the  free  and  natural  develop- 

ment of  the  industry.  Prospecting  and  exploration  could 
lie  undertaken  only  by  means  of  special  permits,  which 
were  granted  under  conditions  that  were  so  restrictive  as  to 
be  devoid  of  any  practical  value.  These  research  permits, 
as  they  were  called,  were  granted  for  a  year  and  Cor  small 
zones.  Only  the  minerals  specified  in  the  permits  could 
be  sought,  and  a  new  permit  had  to  be  obtained  for  any 
ore  that  might  be  discovered  and  which  was  not  specified 

in  the  document.  Considerable  'pull'  at  headquarters  was 
required  for  the  issuance  of  these  permits,  and  only  a 

favored  minority  composed  of  Abdul  Hamid's  creatures 
could  get  them.  Added  to  this,  the  Government,  taxes  were 
abnormally  high  in  some  instances,  and  thus  prohibited  the 
undertaking  of  any  work.  The  revision  of  1011  has  elim- 

inated these  obnoxious  features,  and  while  the  final  text 
of  the  new  law  will  not  be  known  until  after  Parliament 

has  passed  on  the  subject,  there  is  no  doubt  of  the  fact 
that  its  provisions  have  been   inspired  by  the  same  spirit 



60 MINING  AND  SCIENTIFIC  PRESS January  6,  1912 

of  enterprise  which  has  characterized  governmental  action 

in  the  past  two  years.  One  of  the  results  of  this  revision 

has  already  been  felt  in  the  increasing  demand  for  min- 
ing, li  is  believed  that  over  400  com 

will  be  granted  by  the  end  of  the  year,  this  number  being 
about  double  the  one  granted  formerly. 

In    t lie   absence   at   this   date   of   any    precise    BgUl 

the  year's  mineral  output,  the  following  estimates  compiled 
from  data  available  so  far.  represent   fairly  accurately  the 

year's    production  : 
Aim                      metric  tuns  L,500 

Asphalt'        "         '■  12,000 
Bituminous  coal          "        "  700,000 

       "        "  16,000 
Chrome  ore          "        "  40.000 

Copper         "        "  l.".iiii 
Emery  ore         "        "  72,000 

Gold     kilograms  4."i 
Iron  pyrite     .metric tons  80,000 

Lead    .'        "        "        13,   
mite           "        "  35,000 

Manganese  ore          "        -  18,000 
Meerschaum           "        "  250 
Mercury       flasks  4,500 
Silver   line  ounces  8,000 

Zinc  ore      metric  tons  40,000 

Nome  in  1911 

The  report  of  E.  YV.  J.  Reed,  Deputj  Collector  of  Cus- 
toms at  Nome,  Alaska,  for  the  navigation  season  of  lull. 

gives  an  interesting-  insight  into  the  business  of  this  far 
northern  community.    The  principal  items  arc  list.-,!  below: 

S.  ports    :u\ 
Vessels  from  foreign  ports     31 

Passengers  arrived  from  States  at  Nome          1.514 
Passengers  arrived  from  States  at  St.  Michael....  778 

Qeneral  merchandise  received,  tons        21,685 
Coal  received,  domestic,  tons           1,650 
Coal  received,  foreign,  tons           fi.010 

received,   feet,    B.    M   2,173,695 
Live  St  id,  head      31 

SailiiiL's  of  vessels   for  U.  S.   i^orts    31 
Sailings  of  vessels  for  foreign  ports    36 

Passengers  outward,  ocean  vessels,  from  Nome....        1,908 
Passengers  outward,  ocean  vessels,  from  St.  Michael         1.741 

General  merchandise  shipped,  tons      507 

Gold-dust   and  bullion  shipped : 
Ounces.  Value. 

Through   Custom   House   142.013.44       $2,012,219.12 
Through   postoffice        22.400.43  415,986.02 

Totals     164,413.87      $3,028,205.14 

a  census  showed  the  population  of  Nome  last  win- 
ter to  be  2602,  and  4S4  more  people  left  this  season  than 

came  in,  the  present  winter  population  may  be  taken  at 

2118.  The  coal  received  covers  stocks  at  ch.se  of  naviga- 
tion. 

Borax. — Virtually  the  entire  product  of  borax  in  the 
United  States  is  derived  from  two  mines  in  California, 

one  in  Inyo  and  the  other  in  Los  Angeles  county.  The 

ore  now  mined  is  all  eolemanite.  Marsh  material  no  longer 
can  be  mined  at  profit,  and  the  crude  refining  on  the  ground 
has  given  way  to  better  work  fh  large  refineries.  The 

industry  is  closely  controlled.  The  output  in  1910  was 

42,357  tons,  valued  at  $1,201,842,  according  to  figures  col- 
lected for  the  U.  S  I  Survey  by  Charles  G.  Yale. 

This  is  about  the  aver  on  since  1903, 

except  for  the  year  1007.  when  high  prices  stimulated  min- 
ing, and  1908,  when,  foil,, wing  :t  drop  in  price,  most  of 

the  smaller  mines  closed.  About  one-half  the  borax  is  con- 

sumed by  the  enameling  industry  in  making  kitchen  and 

sanitary  ware.  New  uses  are  constantly  being  found  for 

the  material  and  search  is  as  steadily  being  made  for  new 
sources  of  supply. 

Central  American  Mines  in  1911 

By  T.  Lane  Carter 

Central  America  is  generally  considered  to  consist  of 
the  five  republics,  Guatemala.  Honduras,  Nicaragua,  Costa 

Rica,  and  Salva<ft>r.  Panama  should  be  included  in  this 

list,  but  sometimes  it  is  put  in  as  South  American.  Min- 
ing in  this  part  of  the  world  has  not  yet  come  into  its 

own.  Dnsettled  and  unsatisfactory  political  conditions,  to- 
gether with  the  lack  of  transportation,  have  been  the  prin- 

cipal causes  for  the  backward  state  of  development.  The 

year  1111 1  shows  some  advance,  and  during  this  time  the 

attention  of  capitalists  has  been  more  attracted  to  the 

mining  possibilities  of  Central  America  than  for  many 

nasi. 
On  account  of  the  revolutionary  troubles  in  Nicaragua 

ami  Honduras,  the  attention  of  the  world  was  turned  more 
to  these  two  republics  than  to  their  more  quiet  neighbors. 

During  lull  Nicaragua  settled  down  to  comparative  peace, 
after  one  of  the  worst  revolutions  in  its  history.  Everyone 

recognizes  the  tremendous  help  that  the  United  Stales  ren- 

nicaraguan  mining  districts. 

dered  to  the  revolutionary  movement  in  an  indirect  way. 
Had  it  not  been  for  this  indirect  help  of  the  United  States, 

ex-President  Zelaya  would  still  undoubtedly  be  in  power. 

During  the  year,  General  Estrada,  the  leader  of  the  revo- 
lutionists, was  succeeded  in  the  presidency  by  Adolpho 

Diaz,  a  distinguished  citizen  of  the  city  of  Blueflelds. 
President  Adolpho  Diaz  has  been  connected  with  mining 
in  eastern  Nicaragua  for  many  years,  having  been  employed 

by  the  La  Lus  y  Los  Angeles  Mining  Co.  As  he  is  well 
acquainted  with  the  needs  of  the  mining  industry,  it  is 

highly  probable  that  he  will  do  all  in  his  power  to  advance 
the  mining  interests.  During  the  year  1911  a  fundamental 
weakness  in  the  mining  law  of  Nicaragua  was  brought  to 

light.  This  cropped  up  over  the  negotiations  for  the 
Bonanza  mine  in  the  Piz-Piz  district.  This  is  in  regard 

to  the  deep-level  claims.  Under  the  present  law  titles 

to  deep-level  claims  are  uncertain.  Now  that  the  weakness 
has  been  pointed  out,  there  is  no  question  but  that  the 
Government  will  change  the  law  so  that  large  companies 

going  in  there  will  be  sure  of  their  deep-level  claims.  One 
of  the  difficulties  has  been  the  existence  of  the  Dietrich  con- 

cession, which  blankets  a  considerable  district.  No  doubt 

this  matter  will  be  amicably  adjusted  in  time. 

At  the  beginning  of  1911  there  was  a  deal  on  for  the 
Bonanza  mine  in  the  Piz-Piz  district  between  the  owner, 

Joseph  La  Pierre,  and  some  influential  capitalists  iu  Cali- 
fornia. At  first  it  looked  as  if  the  deal  would  go  through, 

but  there  was  a  hitch  somewhere,  and  about  the  middle 

of    the   year,    after   spending   a   considerable    amount    of 
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■nd  development,  il  ■  rapi 
lure  of  the 

ibte  in  (be  owner  of  tbe  Boi 

mine,  and  bow  thai  ha  i*  -nil  to  own  the  property,  Mr   La 

Plana  baa  daeided  i»  pal  in  "••»■  machinery  and  to  work 

tba  sale  "i  tha  Lona  star  mine,  which  ia  box!  to  the 
Bonanaa  mine,  and  ible  thai  tins  mine  will  be 

■old  daring  1912.     The  biggest   mining  deal  during   lull 

in  Nicaragua  waa  tha  pareha   f  the  l^1/,    of  tin    La 

Lua    \    1  mine    for   |185,000   by    il   ajority 

■haraboldi  •  -   now  entirely   owned   by 
taburg  capitalists,  and  the  prioa  which  they  have 

i"i-  the  minority  intereet  ahowa  thai  they  pi 
0,000  "ii   tins  mine.     The  oatpol  of  gold 

.-mi  in  19U  amounted  to  a  bale  over  $1,   I,   I. 
Ai   the  present  time  this  is  il   nly  metal  of  economic 

irtance  produced  in  this  rapoblic.     Ii  looks  as  if  the 

nil  wealth  .it'  Nicaragua  would  prove  to  he  principally 
gold, 

({evolutionary  troubles  in  Honduras  were  straightened 

.•hi  daring  the  year.  This  republic  groans  under  a  ter 
national  debt  of  more  than  $100,000,000.  It  is  sig- 

int  of  tin'  growing  importance  of  Central  America  ami 
tba  interest  these  republics  arc  now  exciting,  that  such  a 

strong  banking  linn  :i-  J,  I'.  Morgan  \-  Co.  is  arranging 
i.i  take  over  the  debt,  not  only  of  Honduras,  hut  to  loan 

a  large  sum  to  Nicaragua  as  well.    It'  the  future  of. these 
republios    seemed    dubious,    a    linn    as    cautious    as    the   one 

Ived  would  never  consider  the  lending  of  so  much 

money.  Recent  revolutionary  troubles  nave  proved  that 
the  agreement  entered  into  between  the  republics,  not   to 

war  tin'  one  against  the  other,  is  t..  be  strictly  respected 
in  the  future.    The  United  Stat.-s  will  Bee  to  it  that  there 

o  more  inter-republic  strife.    Whatever  fighting  is  done 
in    the    future    will    hi   nlini'.l    to    internal    revolutions    in 

each  republic.  The  outlook  for  permanent  peace  in  Cen- 

tral America  was  greatly  improved  during  mil. 
Mining  in   Honduras  in    1911    did   not    make  much    prog- 

The  premier  mine  of  the  country  is.  of  course,  the 

Rosario  at  San  .Tuaneito  near  Tegucigalpa,  which  has  been 

iii  continuous  op, -rat ion  for  thirty  years  and  has  produced 
over  $10,000,000  in  gold  and  silver.  At  present  there  i- 

in  sight  about  $4.0(10.000.  The  milling-  plant  is  up  to  date 
and  the  mine  is  a  dividend  payer.  There  are  other  mines 

in  the  same  distriet.  and  with  better  conditions  (hey  should 

develop     rapidly.      The     Gigante.     under    development     by 

S;m    Fran, -is   apitalists,   has  heeu    under  examination   on 
behalf  of  English  investors.  Honduras  seems  to  he  rich 
in  silver,  hut  there  have  been  recent  denouncements  in 

gold,  lead,  copper,  kaolin,  iron,  marble,  saltpeter,  alumi- 
num, chalk,  enal.  antimony,  zinc,  and  nickel.  While  the 

figures  are  not  yet  completed  for  the  production  of  1011. 

the  indications  are  that  the  gold  and  silver  output  for 
the  year  from  Honduras  will  amount  to  nearly  $2,000,000. 
United  States  currency.  A  small  amount  of  iron  ore  was 
also  shipped. 

Salvador  is  the  most  populous  country  of  Central  Amer- 

ica, but  as  its  people  do  not  indulge  in  frequent  revolu- 
tions, the  world  does  not  hear  as  much  of  this  republic 

as  Nicaragua  and  Honduras.  During  the  year  1011  mining 
has  been  carried  on  successfully,  the  total  product  of  gold 
and  silver  amounting  to  about  $1,300,000.  It  will  he 

some  time  before  the  official  figures  are  published,  so  this 
amount  is  only  approximate.  Conditions  are  more  settled 

in  this  republic  than  in  any  of  the  others,  and  it  has 

been  more  prospected  than  either  Honduras  or  Nicaragua, 
two  republics  which  in  many  sections  are  still  unknown. 

The_  Republic  of  Panama  is  known  to  the  world  more 
by  its  canal  than  as  a  mining  country.  Gold  mining  has 
been  carried  on  in  the  Darien  and  Veraguas  provinces  for 

a  long  time.  One  company  has  closed  its  works  on  ac- 
count of  a  defective  cyanide  plant  having  been  built.  The 

ore  at  this  property  is  rather  low  grade,  but  with  a  suit- 
able cyanide  plant  it  could  be  made  a  success.  The  out- 
look for  mining  in  Panama  is  fairly  good.  The  country 

has  not  as  much  promise,  however,  as  Nicaragua  and  Hon- 

'    to    hold 

iug  than  in  mine 

isi-.  thai  an'  makin in, -lit  i-  eoncai 

of  the  i  antral    I 

wen-  no  political  disturbances.     Tl   ffocl   ■•!    | 
earthquake  in  1910  ivai  -nil  fall  daring  loll,  and  mining 
did  not  make  any  marked  sd\ 

Mining  in  Guatemala  i-  at  a  low  ebl   t  because  the 

country  is  without   mineral   res   oee,  but  on  account  of 

unfortunate  conditions,  principally  the  lack  of  tranapor 

tat  ion.  'flic  small  amount  of  gold  bow  being  produced 
in  the  republic  cornea  from  placer  mines.    Some  prospect 
ing    was    done    during    the    year,    and    Guatemala    i-    now 
known   to  contain   deposits  of  gold,  silver,  copper,   iron, 

lead.  line,  and  antimony.     An  interesting  deposit  of  mica 

not    tar  from  Guatemala  city  was  brought   to  my  a 

lion  recently.     Not  sufficient    i-  yet   known  of  this  deposit 
to    tell    what    its    value    will    he.      A    most    interesting    and 

•  ing  district   in  Guatemala  attracted  some  attention 

during  tbe  year,  namely,  AJotepeque,  about  outh 

of   Puerto   Barrios   in   the  eastern    pan    of  the   republic. 
A    map   of   the    region    will    show    that    this   district    is   near 
tlie  corner  where  the  three  republics,  Salvador.  Guatemala, 
and  Bonduras,  join.  In  (he  .Middle  Ages  a  considerable 
amount  of  mining  was  done  here,  and  there  is  an  old  silver 

mine  with  a  great  record  as  n  producer  of  while  metal. 

Some  years  ago  the  Venture  Corporation  of  London  had 

an  option  on  (hese  properties,  but  never  took  over  (he 
mines.  The  indications  for  (he  opening  up  of  a  large 

amount  of  zinc  lead,  and  silver  ore  are  most  favorable, 

and  during  the  year  Kill  there  were  several  inquiries  on 

the  part  of  big  owners  regarding  these  mines.  The  rail- 

road people  in  Guatemala  have  intimated  that  they  will 
build  into  this  district  whenever  (hey  see  a  crowd  of  finan- 

ciers big  enough  and  parties!  enough  to  make  a  success 

of  the  venture.  This  district  of  Alotepeque  is  one  of  the 
most  attractive  in  Guatemala.  Reing  so  near  the  railroad. 

the  ore  can  readily  be  shipped  to  (he  smelters  of  Europe, 
•nnil  no  doubt  in  time  Ibis  district  will  contribute  a  great 

deal  of  lead-silver  and  zinc  ore  to  Germany  and  Belgium. 

'flie  freight  from  the  mine  to  Hamburg  will  be  remarkahly 
low,  and  if  these  prospects  develop  as  they  promise,  ore 
from  this  district  will  be  able  to  compete  with  almost  any 
for  the  European  trade.  It  is  probable  that  during  the 

next  year  or  so  there  will  be  considerable  development  in 
this  part  of  Guatemala. 

Mining  in  Central  America  is  dependent  to  a  large  extent 

on  railroad  development.  There  has  been  progress  made 
during  1911  in  this  direction.  The  proposed  railroad  from 

Bluefields,  Nicaragua,  by  way  of  Rama  to  the  lake  will 

probably  aid  agriculture  as  much  if  not  more  than  mining. 

Those  best  acquainted  with  the  mining  resources  of  Nica- 
ragua would  have  preferred  to  have  a  railroad  into  the 

l'iz-Piz  district,  as  this  region  is  the  most  promising  of 
(he  gold  areas  of  Nicaragua.  The  proposed  line  will 

serve  one  old  mining  distriet,  at  any  rate,  namely,  the  Lib- 
eria,! , lis!  rict  in  Chontales,  where  gold  has  been  mined  for 

over  sixty  years.  In  Honduras  it  is  proposed  to  connect 

the  capital,  Tegucigalpa,  with  the  coast  by  means  of  a 

railroad.  The  construction  of  this  road  will  greatly  stim- 
ulate mining  in  Honduras.  It  will  not  be  many  years 

now  before  the  traveler  can  go  by  rail  from  New  York 
City  through  Mexico,  Guatemala,  and  the  other  republics 
lo  (lie  Panama  Canal.  This  line  will  mean  as  much  to 

the  people  of  Central  America  as  the  Cape-to-Cairo  line 
means   to   Africa. 

It  is  a  satisfaction  to  state  that  during  1911  real  progress 

has  been  made  in  Nicaragua  in  the  improvement  of  the 

gold  metallurgy  of  the  country.  At  the  Siempre  Viva  mine, 

the  manager,  H.  B.  Kaeding,  has  attacked  the  slime  ques- 
tion with  energy  and  ability,  and  it  looks  as  if  under 

his  guidance  this  property  will  become  a  dividend  payer, 
as  it  promised  lo  become  when  first  examined  by  Courtenay 
De  Kalb  about  twenty  years  ago. 
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Mining  in  Eastern  Canada  in  1911 

The  year  jusl  closed  has  been  characterized  by  marked 
ss   in   the  mining  industry,   more   especially   in  the 

pine  district.     The   rapid   develo]   f   this  field 
has  been  larg  the  extension  of  the  Temiskaming 
It  Northern  Ontario  railway,  owned  and  operated  by  the 

Qovern  dent,  i"  Porcupine  Lake,  previous  to  which 
great  difficulties  were  experienced  in  transporting  beavy 
machinery  and  supplies.  In  the  month  of  July  the  sur 

rounding  country  was  ravaged  by  extensive  bush  Hies, 

which  swept  i!il>  ci  ing  great  hiss  of  life  and  de- 
ig  or  seriously  damaging  the  buildings  and  plant  on 

most  of  the  mining  properties.  This  disaster  considerably 

delayed   production,   but    (he   work  of  reconstruction   was 
as  s   i  as  possible  and  actively  carried  on  through- 

result  that  the  hastily  erected  tein- 
of  the  early  days  have  generally  been 

replaced  by  permanent  and  substantial  buildings  suited  for 
operations  on  a  larger  scale.  Prospecting  has  also  been 

rendered  easier  by  the  clearing-  up  of  the  country  by  the 
tire,  and  many  important  discoveries  have  heen  made.  Uh- 

md  work  and  diamond-drilling  have  also  proved 

several  of  ii"-  mines  ai  depth,  assuring  the  occurrence  of 
sufficient  milling  ore  to  justify  the  erection  of  stamp-mills. 
The  actual   production   of  gold   has  as  yet    been   small,  but 

RAILWAY    TO    PORCUPINE. 

considerable   quantities  of  ore   have   been   accumulated    in 
ess  for  the  machinery,  and  it  is  announced  that  the 

mills  of  the  Dome,  the  Bollinger,  and  the  Vipond  will  be  in 
active  operation  early  in  the  year.  During  1911  the  known 

gold-bearing  area  of  the  district  has  been  considerably  ex- 
tended by  discoveries  in  outlying  areas,  including  Swas- 

tika. West  Shining  Tree,  and  Bristol  township,  the  most 
promising  of  these  being  the  Swastika,  where  development 

on  an  i  ale  has  been  undertaken  on  several  prop- 
Porcupine  lias  attracted   widespread  attention  from 

both   American  and  British   investors,  and   much  capital  has 
been   drawn    Iron,   these   sources.     The   principal   drawback. 

r.   has  been   the   extravagant   prices  placed  by   the 
upon  improved   prospects,  which  has  done  much  to 

retard  development. 

There  has  heen   a   considerable  revival   of  interest    in    the 

ining  districts  oi    northwestern   Ontario,  more  espe- 

cially the   Lake  of  Hie   Wood  Ifanitou   Lake   areas, 
where   several    mini's   which    were    Eormerly    producers   have 
heen    reopened,   after   having    been    closed    lor   many   years. 

irative  owing  to  the 

antiquated   methods   then   in    rogue    of    mining    and    ore 
lent;  but    it   is  anticipated  that  with  the  use  or    1- 

ern  machinery  and  the  I:         ■         ssi  -.  they  can  be  profita- 
bly operati 

While    the    silver-mini  I  lobalt    has    made 

steady  progress,  lie-  lead  .  iifing  to  yield  fair 
retains    a]      their  capital,   this    Held   has   been   eclipsed   in 
public  interest  bj   th  ■        ire  tigi   of  Porcupine.    The 
industry  suffi  rand  early  spring   Er   

a  shortage  of  electric  power,   but   when   this  difficulty  was 
overcome  by  the  return  of  ope-]  weather,  normal  conditions 
were  resumed  and   thi    outpul   of  silver  showed  a 

tory   increase    as   compared    with    the    pn  <        The 
most    noteworthy    feature    was    the    extensive    substitution 

of  concentrating;  and   refining   processes   for  the   shipment 

of  low-grade  ore,  resulting  in  a  steady  diminution  of  the 
tonnage  output.  Statistics  for  the  nine  months  ended 

with  September  show  that  while  the  ore  shipments,  as 

compared  with  the  corresponding  period  of  1910,  have  de- 

creased from  23,824  lo  18,592  tons,  the  quantity  of  con- 

centrate sent  out  has  increased  from  4633  tons  to  691") 
tons,  and  th*  output  of  bullion  has  risen  in  value  from 

$247,263  to  $1,116,571.  The  Nipissing  company  has  for 

some  time  been  successfully  treating  its  high-grade  ores  by 

a  combined  system  of  amalgamation  and  cyanidation,  and 

has  arranged  tor  die  erection  of  a  200-ton  plant,  in  which 
the  low-grade  output  will  be  treated  by  a  modification  of 
the  same  process,  which  will  largely  increase  the  value  of 

its  ore  reserves,  'flu-  same  company  lias  erected  a  hydraulic 
pump  for  the  purpose  of  removing  the  overburden  on  its 

property,  in  the  hope  of  discovering  new  veins.  During 
I  lie    later    months    of    the    year    the    La    Rose    Consolidated 

materially  improved  its  position  by  important   discoveries 
several  of  its  properties.     The  company  continued  the 

conservative   policy   of  accumulating   a   large    reserve    fund 
instead  of  increasing  the  rate  of  dividend.  While  the 

prominent  mines  have  generally  maintained  their  ship- 
ments, the  stock  market  for  some  months  previous  to  the 

close  of  the  year  showed  great  depression,  and  a  number 
of  the  weaker  issues  entirely  disappeared  from  the  list. 

The  outlying  districts  of  the  Cobalt  field  contributed  com- 
paratively little  to  the  silver  output,  the  figures  for  the 

first  nine  months  of  the  year  being:  Cobalt,  22.272,783  nz. : 
South  Lorraine,  626.131   oz. ;  Gowganda,  286,925  ounces. 

The  earlier  pail  of  the  season  witnessed  increased  activ- 
ity in  the  production  of  iron  ore  and  pig  iron.  The  slack- 

ness of  the  iron  and  steel  industries  in  the  United  Stales, 

however,  seriously  affected  conditions  in  Canada,  and  some 
months  since  several  of  the  iron  ore  mines  in  Ontario  and 

Nova  Scotia  were  closed  for  the  season.  Production  has 

been  actively  carried  on,  however,  at  the  Helena  mine  in 

the  Michipieoten  district  of  Ontario,  with  an  output  of 
about  1100  tons  per  day.  most  of  which  is  consumed  in 
the  furnaces  of  the  Algoiua  Steel  Works  at  Sault  Bte. 

Marie,  and  oilier  mines  in  that  district  have  been  active. 

The  iron-manufacturing  industry  was  adversely  affected 
by  the  withdrawal  of  the  bounties  on  iron  and  steel,  given 

for  some  years  by  the  Canadian  Government,  and  a  move- 
ment for  their  restoration  has  been  set  on  foot.  Mean- 

while, the  manufacturers  have  been  endeavoring  to  meet 

the  change  of  conditions  by  effecting  greater  economy  in 

production.  Important  extensions  have  been  made  to  the 
plant  of  the  Dominion  Steel  Corporation,  at  Sydney,  N. 
S..  which  will  largely  increase  the  output,  and  the  Steel 

Company  of  Canada  is  preparing  to  make  additions  to  its 
plant  at  Hamilton.  Out.,  at  a  cost  of  $2,000,000,  including 

a  rod.  blooming,  and  billet  mills,  and  two  60-ton  continu- 

ous open-hearth   furnaces. 
The  coal  output  of  Nova  Scotia  has  considerably  in- 

creased. The  Dominion  Coal  Co.  is  increasing  the  number 
of  its  collieries  from  lour  to  twenty,  and  has  broken 

all  records  for  production  during  the  season  from  May  to 

November,  its  output  amounting  to  2,4S0,000  tons,  as 
against  2,363,970  Ions  in  1910.  Of  Ihis  quantity  1.501.000 

tons  was  shipped  to  the  St.  Lawrence  ports,  tin-  total 
coal  shipments  from  Xova  Scotia  to  that  market  agg 

gating    nearly    I  wo    million    tons. 

Production  bas  I   n  steadily  carried  on  in  the  nickel- 
copper  mines  of  the  Sudbury  district,  though  the  latest 
available  returns  show  a  comparatively  slight  diminution 

in  the  output  as  compared  with  1910.  The  asbestos  in- 
dustry in  Quebec  province  is  at  present  under  a  cloud. 

owing  io  the  failure  of  Amalgamated  Asbestos.  Ltd..  a 
merger  embracing  many  of  the  leading  mines,  to  meet  the 

interest  on  its  bonds  for  $8,000,000,  by  reason  of  the  de- 
ed condition  of  the  asbestos  market.  A  financial  re- 

organization will  be  necessary.  Mica  mining  was  slack  dur- 
ing the  greater  portion  of  the  year,  many  properties  in 

Quebec  and  eastern  Ontario  being  closed  down  with  ac- 
cumulated stocks  on  hand  on  account  of  the  low  prices 

prevailing.  Recently,  the  market  has  improved  and  the 

prospects  for  the  industry  are  favorable. 
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Transvaal  (Jold-Mininsr 

despite  the  chronic  shortage 

marked  by  steady  pi  many 

important  -.  .it'  which  than  ia  room  to  mention 
but  e  drilling  nnder  expert  guidance  aaema 

in  have  finally  diaaipated  any  luge  hopes  of  discovering 
ihla  in  the  Rand, 

,,r  ai  .ill    known    ana. 

Iii  ilus  and  in  other  particulars,  the  Rand  ia  settling  down 
into  the  period  in   which  the  heal    possible  use  must   be 

■   "f  knowi  md  leas  expectation  based  upon 
the    unknown.     Mm~i.li'    the    Rand    there    have    been    do 
'"'I""  -  :>".l  in  ili«'  Barberton  and  Lyden- 

districts  liill  has  brought  little  change.  The  year 
ehronieled  i  Ii*-  entrance  of  the  Randfontein  Estates 

iiitu  the  struggle  for  the  position  of  the  largest  gold  pro 
dneer  on  the  Rand  ami  in  the  world,  but  while  ilu>  com- 

pany lias  on  several  occasions  beaten  the  East  Rand  Pro- 
prietary Mines,  it  was  n.it  until  October  that  il 

in  passing  the  Crown  Minos  ami  taking  the  top  position 
mi  the  list.  The  entrance  of  the  Bantjes  mine  into  the 

producing  list  has  been  an  important  feature  of  the  year, 
but    tor  BO  or  other,   the   results   have  not    i 

up  to  expectation.  Another  interesting  new  producer  was 
the  City  Deep,  ami  there  have  been  numerous  other 

changes  in  rank  among  producers.  The  metallurgical  rec- 

or.l  is  one  of  i.iu.-h  interest,  and  is  briefly  sketched  else- 
where by  Alfred  James:  the  share  market  is  discussed 

by  T.  A.  Rickard;  these  pages  will  be  devoted,  therefore, 
to   improvements   in   mining   technology. 

Rl  ■  PANG!  LAB    I  I     BCULAS  Shafts 

Daring  the  year  the  amount  of  vertical  shaft-sinking 

carried  on  has  been  below  the  average.  The  starting  of 

the  four  Large  rectangular  -halts  on  the  goldfield  known 
as  the  Government  Areas  without  any  previous  boring  to 

prove  the  position  of  the  Main  Reel'  series  caused  some 
comments  in  mining  circles,  especially  in  such  a  variable 

area  as  that  of  the  Far  East  Rand.  When,  however,  it 
is  recognized  that  this  huge  field  has  been  practically  proved 
on  all  sides  by  neighbors  such  as  the  different  Modderfon- 

tein  properties.  Van  Ryn  Deep,  Brakpan  Mines,  and 

Geduld,  there  does  not  appear  to  be  much  necessity  for 

preliminary  bore-holes.  Drilling  in  the  same  neighborhood 
has  shown  that  bore-holes  are  valueless  as  indicators  of 

the  probable  average  yield  of  a  deep-level  goldfield.  At 

Geduld  they  gave  excessive  assay  values,  and  at  Brakpan 
much  less  than  actual  mining  operations  have  shown.  As 

indicators  of  the  strata  to  be  passed  through  and  the 

depth  of  the  reef,  bore-holes  are  undoubtedly  valuable, 
but  practically  all  this  information  was,  in  this  case,  avail- 

able. This  is  another  instance  of  the  closer  relation  deep- 
level  mining  on  the  Rand  now  hears  to  eoal  rather  than 

alliferous  mining.  Sinking  of  circular  shafts  on  the 

Rand  has  also  emphasized  the  relation.  This  is  not  by  any 
means  the  first  time  a  circular  shaft  has  been  sunk  on 
the  Rand;  in  fact,  there  are  several  circular  shafts  in 

existence  already  at  Rand  gold  mines.  Nor  does  it  indi- 

cate that  all  the  shafts  in  the  future  are  likely  to  be 

circular.  Shalt  shape  on  the  Rand  will  probably  be 
more  governed  in  the  future  by  the  surrounding  condi- 

tions than  has  been  the  case  in  the  immediate  past.  The 
advantages  and  disadvantages  of  both  circular  and  rect- 

angular shafts  have  been  largely  discussed  on  the  Rand 

during  the  past  year.  Late  in  the  year  the  Welgedachl 

Exploration  Co.  was  compelled  to  cease  sinking  a  rect- 
angular shaft  owing  to  the  excessive  water,  which  was 

officially  stated  to  be  less  than  2,000.000  gal.  per  24  hours. 
In  twelve  months  the  shaft  had  been  sunk  only  about  200 

yards,  at  the  somewhat  excessive  cost  of  £170  per  yard. 

At   the   Grootvlei   mine,  only  a   few  hundred  yards  away. 

UU   monu  ntk 

In   both  king 

m  n-  commani  ad,  ii  wai  anticipated  thai  I 
bodies  of  water  would   be  i  well  know 

•  uvular  -Impel    shaft    can    better   deal    with 

Water   thai  dar  shape,   ami 

that  quantities  np  to  10,000,000  gal  per  day  have  been 
handled  with  comparative  case,  but  here  are  in 
rectangular  shafts  diaabled  and  slopped  after  the  expend 

iinre  of  double  the  amount  probably  required  to  sink  ami 
line  a  circular  shaft.  Then,  too,  in  these  deep  level 
ncal  shafts  designed  to  work  enormous  areas,  the  ventilat- 

ing advanl  .11  with  the  circular  shaft,  and  van 
tJlating  difficulties   are   coming   to   I   d   on    the 

d.ep  Icv.l    pro|  lertiee  on   Hie   Rand.     Ii    is   principally  on 
two  grounds  thai  the  reap]  Jar  Bbafta 

during  the  year  is  to  be  welcomed,  bul  their  introduction 

is  naturally  meeting  with  some  opposition  from  engii 

who   have  always   used    rectangular   shafts.     N'..   one   will 
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deny  the  many  advantages  a  rectangular  shaft  possesses 
where  the  ground  is  strong,  a  moderate  amount  of  water 
is  made,  and  the  property  is  small  and  of  uncertain  value, 
but  the  experience  on  the  Rand  during  the  last  twelve 
months  seems  to  indicate  that  where  the  Witwatersrand 

beds  are  overlain  by  a  considerable  thickness  of  soft  ground 

and  dolomite  carrying  heavy  flows  of.  water,  circular-shaped 
shafts  may  be  necessary,  while  for  ventilation  purposes 
in  some  of  the  deep  and  extensive  mines,  they  may  even 

become  indispensable.  A  somwbat  premature  start  was 
made  on  the  West  Rand  Estates  to  sink  a  circular  shaft 

through  bad  and  wet  gi-ound,  but  owing  to  difficulties  with 
the  special  pumps  designed  for  the  purpose  and  insuffi- 

ciency of  capital,  work  was  suspended  after  reaching  a 

depth  of  only  20  ft.  At  the  Government  Area  mines  on 
the  Far  East  Rand,  where  four  large  deep  shafts  arc 

being  sunk  to  the  Main  Reef  series,  the  question  of  Ihe 
shape  of  the  shafts  seems  to  have  been  fully  investigated, 

and.  after  all  the  advantages  and  disadvantages  of  both 

circular  and  rectangular  shafts  were  considered,  it  was 
decided  to  continue  the  almost  general  Rand  practice  of 
sinking  rectangular  shafts.  These  are  now  making  rapid 

progress. Ventilation  and  Hf.wtm 

During  the  year  a  goodly  number  of  ventilating  fans 
have  been  installed  at  several  of  the  older  mines  and.  owing 

to  the  air  having  to  pass  through  rectangular  shafts  of 
small  dimensions,  it  has  been  found  necessary  in  some 

cases,  owing  to  the  excessive  resistances  offered  to  air  cur- 
rents in  these  rectangular  shafts,  to  place  the  fan  under- 

ground. Underground  ventilation  has,  indeed,  attracted 
much  attention  this  year.  Some  time  ago  a  system  of  fan 
ventilation  was  introduced  at  the  East  Rand  Proprietary 

mines  with   such   satisfactory  results   that  quite  a  number 
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tailed  during   the  year  jusl   closing,  the 
I  cilia]  si  -  I'  has 

ound  on  the  Rand  thai  whi 

depth  oi  3000  ft.,  natural  ventilation  aided  b; 
p  the  mines  in  a  healthy  condition, 

the  mining  regnlatioi 

ection  VI  of  the  Transvaal  '■■ 
-  than  70  cu.  ft.  or  air  musl  lit-  provided  for  each 

rrout  d,  a  requi  ■    always 

in    iii   the   past,  and   o  er,  that   nat- 
ural   ventilation   ca  ler   all    circ  .   be  ex- 

ipply.     Owing,    probably,    to    more   attention 
ventilation,  there  have  been  app 

•_''  fatalities  than  usual  during  tl 
the  provisions  of  the  mining  regulations  "ere  carried  out, 

illy   those    I  that    all   working   plai 

traveling  roads  shall  be  in  a  Bl  state  for  pei 
and  travel  thei 

disappear.     1  i"  be  a  stronger  tendency  I 
out    the   mining   regnlal  ility    for 

ing  with  them  was  placed  on  the  shoulders 
rs.  Imt   there  is  still    i  ovement. 

In   the   Transvaal    no    i  hehl   and    no    particular 

i    i-    called   to   mine   accidents,   although    tl 
published   monthly   bj    the  Government   Mining   Engineer. 

i  iting,  no   unusual   accident   of  any 
life  lias  occurred  during  the 

.Mink  Dust  and  Mixers'  Phthisis 

During  the  current   twelve  months  miners'   phthisis  lias 
tally   in    the    Union    Par- 

liament,  where   an   ill-considered   anil   somewhat    premature 

measure  on  tin-  subject  was  introduced  and  afterward  with- 
on     has     I.  until     further 

knowledge   is   available.      It    was  known,  however,   that    the 
old  on  the  mining  population. 

icial  of  the  Mine-   Department   ami  a  minim 
fixing  the  proportion  at   one  in   four  of  the 
miners,  hat   this  is  probably  an  exaggeration.     Si 

ire   known    to   exist    that    l! 

pelled  to  pi  e  of  relief  for  advai 
which   the  Go  as  well   as  the  mini]  » 

died  upon  t"  subscribe.     The  fine  Rand  quartzitic 

ners'  phthisis 
of  any  known  mine  dust  in  the  world,  and  what  seems 

equally  striking  is  the  tact   that  thi  on   the   Rand 
are  the  most  careli  liirenl  of  any  in  takin 

ual  sti  i  even  if  every 
appliance    is   supplied    them    fur  that    purpose.      A 

mining   regulations,  every   dry   development    place 
and  dusty  stupe  must  he  provided  with  a  eontinuo 
quale  supply  of  water   for  damping  t 
and   allaying  the  dust   caused  by  drilling  operations.     No 

allowed    to    drill   holes    unless   a    water  jet    or 

spray  or  other  device  is   pn  o   as    to   prevent   the 
escape  of  dust   into  the  air  or  to  remove  broken 

ii   effectively   damped.     The   complaints 
that   miners  neglect  to  take  any  precautions  to  prevent  the 

particularly  with  regard  to 

of  water,  are  all  the  more  remarkable,  seeing  that  by  its 
underground  are  considerably  facil- 

itated.    So   striking   is   this   neglect   on   the   part   of   the 
er  on  the  applieation  of  water  to  under- 

ground  drilling   operations   and   the   advantages    accruing 
therefrom    at    the   Xonrse   Mines,   was   read    by   one   of   the 

it   mine    inspeetors.      It   led    to   an    interesting   dis- 
cussion in   which  frequent  mention  was  made  of  the  aver- 

sion  of  the   miners  underground  to  the   use  of  water  as 
provided  for  in  the  regulations.     Even  at  the  Xonrse  Mine; 
it  was  stated  that  the  system  had  not  been  introduced  with- 

out considerable  coercion  on  the  part  of  the  management. 

I  OKCBKTBATION  OF  tTxDEP.GROrxD  WORK 

The  most  important  step  taken  during  the  year  with 

regard  to  actual  underground  operations  on  the  Rand  ap- 
pears to  be  that  of  concentrating  as  much  as  possible  of 

the   work.     In    the    past,   when    the   areas  worked   by   the 

r  than  they  are  today,  the  vagar'- 
ies  of  the  yield  and  the  higher  costs  did  not  allow  this 

to  be  done,  and  the  higher  average  yield  also  allowed  oper- 
ations to  he  scattered  in  order  to  secure  the  highest  reg- 

ular monthly  yields,  because  at  that  time  working  n.sls 

were   not    i  •    importance.      Today 

aalgafeated  concerns  on   the   Rand   face  a  different 
:.  each  mining  large  areas  where  the  yield  varies  con- 
ably   in    value.      Some  of   these  amalgamated  concerns 

Derating  at  enormous  depths,  and  it  is  becoming  nec- 
to    adopt    a    systematic    method    of   working,    which 

in    itself    means    concentration,    and    it    is    hoped    a    much 

lower  average  working  cost   per  ton.     Briefly,  it  has  been 
decided,  in  order  to  facilitate  deep  mining,  to  adopt  > 

winding,  and  on  all  the  large   properties,  main  levels  of 
dimensions  are  being  driven  as  straight   as  possible 

from   one  end   of  the  properties  to   the  other,  the   first   at 

eding  3000   ft.     These  main  levels  are  in- 
i|  to  act  as  feeders  to  the  shafts,  and  outputs  carrying 

up  to  per  day  of  10  hours  from  one  shaft  are 
expected.  These  are  supplied  with  ore  from  abovi 
well  as  below  by  subordinate  levels,  as  much  as  300  to 

500  ft.,  according  to  the  dip  of  the  reef  and  other  con- 
ditions.  These  principal  levels  will  also  he  fitted  with 

ical  or  mechanical  haulage,  as  may  also  he  the  sub- 

ordinate levels  where  conditions  arc  favorable,  so  that  un- 

derground tramming  expenses  ought  to  lie  reduced  to  at 
une-half  of  their  present  figure.  Similar  main  levels 

will  be  driven   as  greater  depths  are  attained,   tl 
of  winding  heinir  thus   fixed   at   something  less  than 

6000    It.      This,    however,    is   at    present   all 

anticipation,   as   the   deepest   workings   have   not    as   yet    ex- 
no    ft.      Another    proposal    is    to   work    the    reefs 

i-    Par   East    Rand,   where    they    run    fairly   flat    on    a 
modified  system  of  longwall;  the  most  recent  proposal  being 

t    the    principal    drives   in    the   foot-wall   and   at 

-  apart.     It  was  several  years  aL'o  that 
the  longwall   method   of   working  was  first   suggested   for 
the  tlat   reels  at    (ieduhl   in   the  Far  East  Rand,  hut   il 

never  been   adopted.     More   recently   a  modified    • 

longwall   has  been  suggested   tor    ring 
properties.     In  both  these  methods  of  working,  opera! 

td   will   he  closely  concentrated,   and  tjie  ore  re- 
1        r  these  circumstances,  the 

cist    of   ii  to  be   materially   reduced. 

Whether  ':  i    he  Rand  reefs  will  be 
i.  to  withstand  the  effects  of  varying  yields 

ui-  tin-  desire  for  uniform  monthly  results,  and  at  the  same 
time  compensate  for  the  variation  in  ore  values  by  a  1 

reduction  in  the  working  costs,  remains  to  he  seen. 

Decline  of  Gradk  and  Costs 

During  the  year  the  question  "t  a  gradual  impoverish- 
01  .rmle  with  depth  on  the  Rand  has  hecn  much  dis- 
1.  one  mechanical  engineer  putting  forward  the  view 

thai  ai  .in  average  depth  of  4000  ft.  the  grade  would  have 
fallen  and  the  working  costs  increased  to  such  an  extent 

as  to  render  further  mining  unprofitable.  There  is,  how- 
ever, nothing  to  show  that  the  Rand  will  suffer  as  much  gen- 
eral depreciation  in  depth  as  other  mining  fields  in  the 

world,  while  the  idea  that  working  costs  must  necessarily 
increase  with  depth  is  most  distinctly  opposed  to  wdiat 
has  actually  occurred  during  the  past  twenty  years  on  the 
Rand.  There  are  numerous  instances  on  the  Rand  where 

the  srrade  has  fallen  with  depth,  and  it  may  continue  to 

fall  for  some  time  to  come,  but  there  are  also  other  in- 
stances where  after  declining  it  has  recovered.  In  almost 

every  instance,  working  costs  have  declined  with  depth : 

perhaps  not  so  much  on  the  average  as  the  grade  milled, 
but  it  is  becoming  palpably  clear  that  while  a  mining 

engineer  cannot  introduce  a  higher  yield,  he  can  and  does 
bring  about  lower  working  costs  when  same  are  absolutely 

needed.  In  other  words,  he  can  adapt  himself  to  sur- 
rounding conditions,  and  nothing  seems  more  calculated 

to  reduce  the  working  costs  on  the  Rand  than  the  stem 
necessity  which  will  be  created  by  a  lowering  grade.  On 

this  and  general  grounds,  the  attempt  to  limit  profitable 
mining  on  the  Rand  to  a  depth  of  4000  ft.  must  therefore 
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.  where  il  hai  o  larted, 

i  ipporl   I'u r 1 1 i ? i i 1 1 lt  has  caused  .1 

"I  an  unqualified  It  Is  round 
thai  a  vertical  I  m.  pipe  oan  eonvej  100  tons  of  aand 
par  hour  quite  easily  in  a  mixture  a  of  sand  t" 
1    ton  of  haa  ton  of    water  to    t   tons  o1 

if  used  in  DMal  eases,  bnl  with  well  arranged  la  in 

dan   and    Inns   on    the   surface,    1    Ion    of    water   I"   •">    "I 
Band  may  be  need.    Special  bore-holes  for  conveying 
lo  the  ttopet  lia\  .•  been  made,  one  at  the  Robinson  Dei  i 

ding  over  1600  ft.  deep  from  the  surface.     I 

■'"»>•!  thai  ordinary  bare  pipes  or  porcelain- 

lined   pipes  ;ir.'  beet;  wood-lined   pipes  have  been 
doned.     fat  straight   inclined   inns,  wooden   laundei 

the  beat     The  Hand  tailing  is  verj   destructive  to 

and  their  >-..st.  including  renewals,  inns   froin  %d.   to  n 
penny   per  ton   of  sand   delivered   into   the   stopes.    The 
wooden  barricades  m  retain  the  sand  in  position 
along  tin'  levels  until  drained  and  set.  are  the  cause  of 
great  trouble  and  also  largely    tribute  to  the  cost,  which 
might  lie  avoided  if  mining  "i  erations  wer   inducted  in 

the  Aral    instance  with   a   view   to  sand-filling.     The   total 

of  sand-filling  varies  considerably.    Where  thin) 
well  arranged  at   ihe  Biirface  and  conditions  favorable,   il 
may  be  as  low  as  ::,!.  ,  er  ton  of  sand  filled.     Generally, 
however,  it  costs  a]   t  Bd.  per  ton,  and  in  one  ease  where 

tee  arrangements  are  anything  bul   good,  it   costs 

10,!.   per  ton.     Even  at   tliis  high  cost,  in   lliis  particular 
instance  it   pays  for  itself,  and  the  impression  is  gaining 
ground  thai  if  primary  mining  operations  were  condt 

with  a  view  to  subsequent  sand-filling,  and  s,,  I 

illars  rendered  annecessary.  a  direct  profit  rather  than 
additional  cost   would   result. 

Electric  Power 

Perhaps  the    si  important  feature  of  tin-  year  has  bean 

'!"■  si   ess  attending  the  general  application  of  electrical 
power  to  mining  operations,  for  pumping,  surface  haul- 

age, and  lighting  pin  tricity  has  been  in  use  Eor 

many  years,  lint  during  the  year  it  has  been  successfully 
applied  to  mill  , ,.  pressing,  underground 
haulage,  and  all  the  hundred  and  one  processes  on  the 
mines  needing  the  application  of  power.    Today  there  are 
few    mines    where    electrical    power    i-    not    iii    use.    and    had 

the  Victoria  Falls  &  Transvaal  Power  Co.  been  in  a  posi- 

tion to  meel  the  demand,  or  even  to  carry  oul  its  con- 
tracts, the  use  of  electrical  power  on  the  Rand  would  have 

been    far    more    genera]    than    it    is    today.      Many    of    the 

mills  on   Ihe  Rand  during  the  year  have  l><   banged  over 

from  steam  to  electricity,  and  when  the  power  supply  has 

been  ample  and  uniform,  the  uiillmen  prefer  usiirj  elec- 
trical power  to  steam.  Electrical  hoisting  has  also  come 

much  into  vogue  on  the  Rami  during  the  year.  The  Eck- 

stein group  of  iniiics  has  adopted  the  three-phase  system, 
while  in  the  majority  of  other  cases  the  Ward-Leonard 
system  has  been  chosen.  There  is  considerable  discussion 

going  on  at  present,  with  regard  to  the  different  merits 

of  the  two  systems.  The  three-phase  system  is  the  cheaper 
in  lirst  eost,  and  for  slow  hoisting  and  shallow  depths  has 

many  advantages  over  the  Ward-Leonard  system.  Its  prin- 
cipal drawback  is  that  its  control  is  less  perfect  and  reli- 
able than  the  Ward-Leonard  system.  On  this  account, 

where  the  shaft  is  deep,  loads  heavy,  and  speed  anything 

approaching  or  exceedingly  2000  ft.  per  minute,  the  Ward- 
Leonard  system  is  generally  preferred.  The  advocates  of 

this  system  point  out  that,  although  its  first  eost  is  greater, 
there  is  not  much  difference  when  running  costs  are  taken 
into  consideration.  At  no  time  and  under  no  considera- 

tion, they  urge,  should  general  safety  of  life  and  limb  and 

better  control  he  sacrificed,  even  to  save  capital  expendi- 
ture. 

Rhodesian  Mining  Development 
The  unskilled   labo 

era  throughout  the  country  are  pu   

■nd    leavoring  to  dim-over  new 

ing  the  labor  «upi  ly.     With  a  view  to  impra 
situation,    the    Labor    B  j,    and    Ihe 
new  concern  has  a  capital  of  C75,   u  debentures  hearing 

st.    The  neu   Bureau  proposes  spending  a 

siderable  amount    in  establishing    new    real    depots    and 
routes,  exploitation  of  areas  which  have  not   i 

been   visited  by   labor-recruiting  Meantime,  work 
ai   the  various  mines  progresses,  even  if  not  at   the 

desirable   Bpeed.      Developments   at    tin-   Shamva    mine   in 
the   Abercorn   district   ,,t    Mashanaland     I 

torily.  and  there  are  now  aboul   1,600,000  tons  of  ore  de 

veloped,  the  average  assay  value  being  in  tin-  neighbor!   I 
:    dwt.    per   Ion.      Provision    for   a    railway    has    lieen 

arranged  and  plans  for  the  equipment  of  the  mine  and 

button  are  Iherefore  being  prepared.  The  Kansnnshi  cop- 
per mine,  which  is  situated  on  the  CongO-Rhodesian  bor- 
der, has  delivered  close  on  500  tons  of  copper  to  the  North- 
ern Extensions  railway.  The  lvalue  Copper  Co.  is  also 

conducting  productive  operations.  The  smeller  of  this  lat- 
ter concern  was  worked  lor  23  days  during  September 

and  produced  327  tons,  73.5^'r  matte.  The  British  South 
Africa  Co.  has  announced  the  flotation  of  a  mines  de- 

velopment company  with  a  capital  of  £250,000,  which  has 
been  hailed  with  satisfaction  throughout  Rhodesia.  The 

avowed  objects  of  this  flotation  are  (o)  assisting  to  bring 
about  the  more  rapid  development  of  mining  in  Rhodesia, 

(6)  consideration  of  prospecting  schemes,  and  (c)  forma- 
tion of  subsidiary  companies.  It  is  hoped  that  this  will 

lead  to  more  rapid  development  of  the  country.  Another 

Rhodesian  flotation  of  importance  is  the  Planet-Arcturus 

flold  Mines,  Ltd.,  -which  possesses  a  capital  of  £475.000 
in  £1  shares.  Of  this  sum.  £150,000  has  been  set  aside 

for  working  capital,  and  shares  to  this  amount  will  be 
offered  at  par  to  shareholders  in  the  Rhodesia  Exploration 

&  Development  Co.,  of  which  Planet-Arcturus  is  a  sub- 

sidiary. The  properties  to  be  acquired  by  the  new  com- 
pany are  situated  in  the  Enterprise  district  of  Mashona- 

land,  and  at  no  great  distance  from  what  are  known  as 
the  Gold  Schists  of  Rhodesia  Mines. 



6G MINING  AND  SCIENTIFIC  PRESS January  6,  1912 

Gold-Dredging  in  Russia 
By  Chaki.es  Janin 

'Statistics  of  the  dredging  industry  in  Russia  and  Siberia 
have  been  collected  yearly  since'  1906,  by  the  permanent 
consulting  board  of  t lie  Gold  and  Platinum  Producers  Asso- 

ciation. Translations  of  the  published  reports  in  Zoloto 

1  j'lalina  appear,  from  time  to  time,  in  the  technical 
press,  and  -how  that  the  dredging  industry  plays  an  im- 

portant part  in  Russian  mining.  The  number  of  dredges 
in  Russia  has  increased  steadily  from  40  in  lPOti.  to  66  in 
1910,  and  a  number  of  new  ones  are  reported  for  1911. 

Dredges  Operating tx  Russia,  1906-1910 
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1906   ....  40  32  173  2837  159,600  $19,205  12.0 
1!HI7....  64  46  137  22511  139.300  20.235  14.5 

1908  ....  64  49  lilt  2502  160.400  25,380  15.2 

1909  ....  64  41  164  2771  188,805  32,185  17.0 
1910  ....  66  55  ...  2914  182,486  31,357  16.0 

Iges,  with  buckets  of  4y2  to  5-cu.  ft.  capacity,  pre- 
dominate, though  there  were  22  having  7-ft.  buckets,  in 

1909,  and  many  of  the  newer  ones  are  of  this  size.  The 

average  yardage  handled  per  dredge  in  1910,  for  55  dredges 
reporting,  was  182,486,  on  an  average  working  time  of 
2914  hours.  This  gives  62.6  eu.  yd.  per  dredge  per  hour, 
which  is  small,  compared  to  the  500  yd.  per  hour  sometimes 

reached  by  the  modern  15-ft  California  boats.  Dredging, 
in  Russia,  seems  particularly  characterized  by  the  small  per- 

centage of  dredges  that  are  reported  as  working  at  a  profit. 
Though  the  average  value  of  the  ground  worked  in  1909 

was  17c.  per  cubic  yard,  only  25%  of  the  dredges  operating 
that  year  made  a  profit,  and.  according  to  a  translation  by 

W.  II.  Shock-ley.  in  the  Mining  and  Scientific  Press  of  May 
20,  1911,  "if  attention  is  given  to  the  royalty  paid,  several 
dredges  must  be  excluded  from  that  list."  According  to 
the  data  furnished  by  the  commission,  in  order  to  pay  the 

ng  expenses  of  a  dredge,  allowing  for  amortization, 
it  is  necessary  to  work  ground  of  the  following  value,  the 
figures  being  in  cents  per  cubic  yard : 

Bucket  capacity,  Western  Eastern 

<•»•  ft.  Urals.  Siberia.  Siberia. 
2        22.96               28.04  32.72 

4        15.15                 17.96  20.40 
5        12.18                14.35  16.24 
6        10.50                 12.62  14.14 

7           9.55  11.56  12.98 

According  to  S.  I.  Littauer,  46  of  the  dredges  operating 
1  dug  material  exceeding  die  gold  content  indicated  as 

ir  commercial  success,  yel   many  of  the  dredges 
actually  worked  at  a  loss.     In  the  report  for  1910,  in  many 
cases  the  names  of  the  dredge  builders  are  given,  and.  while 
""'  list   is  "  note  that  out 
of  36  dredges.   ,    are  of  foreigp  make.      It  is  admitted  that 
the  Russian-built  dredge  eann»t  compare  in  material  used. 

iency    with    the    foreign-built    boats, 
dly   those   of   Ami  ad    there   has 

been  considerable  agitation  among  those   interested   in   the 
Russian  gold  placers  to  have  the  duty  again  taken  off  gold- 

t  a  period  of  1,  ,i,;s  duty 

wa-  remitted,  bul   a  few  years  ago  the  Government,  acting 
in   the   interests  of  the   dredge   builders,   put   the 
again,  though  the  free  b  ichinery  is.  I  under- 

-till  permitted  in  the  Amur  and  Premorsk  districts 
in  Eastern  Siberia.    The  dredges  buill  by  the  Russia]   ld- 

•Reviews  of  gold-dredging  in  other  countries  will  appear in  a  later  issue. 

ers  are  of  lighter  construction,  and  made  of  material  much 

inferior  to  that  used  in  dredges  following  the  best  American 
practice.  An  instance  of  lighter  construction  in  the  case  of 

steel  hulls  may  be  mentioned.  According  to  Ross  B.  Hoff- 
mann, the  hull  of  a  7-ft.  Russian-built  dredge  weighed  190 

tons;  this  is  only  about  one-half  the  weight  of  the  steel  hull 

on  the  Ameriqan-built  Kolchan  dredge,  described  below. 
Among  the  new  installations  for  Russia,  in  1911,  are  two 

Werf  Conrad  dredges  in  the  Amgun  district,  Siberia.     One 

FORWARD    VIEW    OF     STEEL     HULL.    KOLCHAN     DREDGE, 
SHOWING   ROUNDED   BILGES. 

of  these  has  buckets  of  7-eu.  ft.  capacity  and  is  designed 
for  a  working  depth  of  25  ft.  The  total  engine  power  is 

160,  and  the  dredge  hull  is  of  steel.  The  other  dredge  is  a 
small  prospecting  machine,  with  a  bucket  capacity  of  Vz 

cu.  fi..  and  is  said  to  be  driven  by  hand-power.  The  Kol- 

chan dredge,  of  the  Orsk  Goldfields,  Ltd.,  was  put  in  eom- 

OF  EASTERN  SIBERIA.     THE  KOLCHAN  MINES  AREA  SHORT 

DISTANCE   NORTH    OF   XICOLAIEVSK. 

mission  October  25.  .if  this  year.  This  is  an  installation 
that  has  attracted  wide  attention  among  those  interested  in 

the  Siberian  dredging  industry.  The  ground  was  prospected 

by  t'.  W.  Purington  and  J.  Power  Hutchins,  with  Empire 
hand-drills,  and  a  stacker  scow,  was  put  in  operation  on  the 

property  :~  August  1909.  This  was  described  by  Mr.  Pur- 
ington, in  the  Mining  and  Scientific  Press,  Februay  4  and 
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11,  l!»l  1.  tiinl  «  mini 

bet 

.Mi',  but   for  tin 
i  "it   1000  yd.  |k>i 

I  during  ili"'  nasi  Ave  month*,  $121,000, 
it,  exclusive  "i    admi 

Tin'  difficulty  of  disposing  "I 
any   failures  on   planti  of  this 

innting  the  machinery    for 
*  ami  floating  ii 

behind   tin'  sxeavating   machine.     The   trashing  apparatus 
waa  specially   arranged  to  aieel   the  conditions,  t In- 

nun:.'  morh  clay.     The  plum   wn  .  ami  buill 

li>  rk    Engineering   <'"..   which   also   designed 
and  limit  the  Kolehon  dredge. 

■i  dredge  has  buckets  "i  H  cu.  ft.  capacity  ami 
i  Li; 1 1  06  bj   I"  by  '■'  it-,  weighing  375  tuns.    The  'li 

•  ;  tlir  Imll  an  as  follows,     It  is  95  It.  lull!;.   12  I!. 

beam,  ami  0  ft,  deep.     Frames  an'  spaced  28  in.  apart. 

duatry  in  Ituuia.    Tl 
his  li 

,.-«  industry  and  il  v  dean 

mil  be  made  in  onld 

In'  particularly  attractive  i" 
l-  rich,  tin'  climate  ami  phy  i  hal  umJ 
lar  In  Alaska.      Wind'   the   low   0  I    by 

tlir  California  d  I'm'  variou 
the  introduction  of  thi   Inn  California  type 

'■  will   iii!"  bIiow  tlmt   tli". 

of  auriferous  gravels  that  are  at   present  considered  un- 

profitable, .•!■  thai  an-  n"i  yel  exploited,  can  !«■  worked  at 
a  profit.     Mining  engineers,   familiar  with  the  conditi 
ami  dredge  builders   in  general,  an'  .  a   to 
the  dredging  possibilities  in   Siberia,     The  success   of  tha 
Kolchan  dredge,  which.  -"  far  a-  I  knew,  is  the  flrsl  modern 
American  type  boaf  in  Siberia,  will  undoubtedly  encoui 
the  investigation  of  new  areas,  in  tic  interests  of  American 

KOI.CH.VV    DREDGE,    EASTERN'    SIBERIA,    BUILT    BY    NEW   YORK    EVGIVEI'.RI Vli    COMPANY. 

with  10-iu.  floor  beams,  and  6-in.  deck  beams.  These  beams 
consist  of  what  is  commonly  known  as  ship-channels.  Two 
solid  bulkheads  of  '  2-in.  steel  plate,  reinforced  by  4-in. 
angles  run  throughout  the  entire  length  of  the  dredge  and 
form  each  side  of  the  well.  Cross  bulkheads  of  solid  plate 
extend  across  the  pontoons  at  the  different  points,  and  the 
hull  really  has  a  double  stern.  The  last  frame,  placed  28 
in.  from  the  stem,  is  built  up  of  solid  plate  so  that  a  sep- 

arate compartment  is  formed  at  the  rear  of  the  dredge,  and 
in  case  the  spuds  break  through  the  shell  at  any  time,  this 
affords  ample  protection.  The  hull  weighed  about  350  tons. 
which  is  about  twice  as  heavy  as  the  same  size  hulls  that  are 
now  in  the  course  of  construction  by  some  others.  A  500- 
hp.  steam-plant  generates  electric  power.  This  plant  con- 

sists of  a  cross-compound,  medium-speed,  4-valve  engine, 
directly  connected  with  a  400-kw.  generator  wound  for  GUOO 
volts.  3-phase  alternating  current.  The  power  is  trans- 

mitted ten  miles  to  the  dredge,  where  it  is  stepped  down 

to  440  volts.  A  complete  machine-shop  equipment,  a  wood- 
sawing  and  splitting  plant,  together  with  two  700-ft.  con- 

veyors for  stacking  and  conveying  the  fuel  to  the  boiler,  a 
complete  pneumatic  riveting  plant,  besides  dredge  extras 
and  traction  engines  for  hauling  material,  were  included  in 
the  plant  equipment,  and  the  complete  plant,  weighing 
2000  tons,  was  built  to  design  and  shipped  in  four  months 
and  ten  days;  a  noteworthy  record. 

The  number  of  dredges  working  in  Russia  seems  small 
in  comparison  with  the  vast  placer  areas  in  that  country, 
and  may  be  partly  attributed  to  the  high  operating  cost, 
and  inefficiency  in  general,  of  the  Russian  dredge,  which 
would  tend  to  discourage  further  installations;  also  to  the 

lack  of  capital,  which  is  perhaps  the  most  important  cir- 
cumstance retarding  the  development  of  the  dredging  in- 

and  English  capital.  To  those  interests,  when  associated 
with  influential  Russians,  and  under  the  direction  of  com- 

petent engineers,  Siberia  offers,  in  my  opinion,  one  of  the 
most  attractive  fields  for  the  mining  capitalist. 

Diamond  Mining  in  Africa 

There  is  not  much  new  regarding  African  diamond  mines. 
No  new  profitable  mines  appear  to  have  been  discovered 
during  the  year,  but  better  prices  have  ruled,  and  the  large 

producing  mines  at  Eomberley  and  Pretoria  have  done  bet- 
ter. The  Premier  mine  near  Pretoria  is  the  only  mine  of 

any  importance  in  the  Transvaal.  The  output  shows  but 
little  change,  the  improvement  in  price  for  the  stones  has, 

however,  benefited  the  company,  hut  the  Government  im- 
post of  60%  of  the  profits  is  one  the  company  finds  burden- 

some. Attempts  have  been  made  during  the  year  to  revive 
interest  in  several  abandoned  diamond  areas  in  the  Pretoria 

district,  but  without  success.  The  Montrose  diamond  prop- 
erty continues  to  be  worked  at  considerable  loss  to  the  share- 

holders, with  little  prospect  of  any  change  for  the  better 
taking  place,  and  why  work  should  he  continued  on  this 
property  under  the  circumstances  is  difficult  to  understand. 
In  the  Free  State  diamond  fields  the  year  has  brought  no 
important  change,  even  the  alleged  discovery  of  the  new 
pipe  at  Roberts  Victor  mine  has  turned  out  disappointing. 
At  Voorspoed  mine  no  change  can  be  noted,  the  Crown 
diamond  mine  continues  closed,  but  the  old  Monastery  mine 
has  changed  hands  during  the  year  and  operations  on  a 
small  scale  are  being  started.  Altogether  the  year  lias  been 
a  better  one  for  the  diamond-mining  industry  than  the  pre- 

ceding one  and  closes  with  encouraging  prospects. 
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Metal  Mining  in  British  Columbia 

By  E.  Jacobs 

Viewed  from  the  standpoint  of  production  only,  the  year 

IW 1  v  ■  ae  for  mining  in  British  ( Columbia, 
but  speaking  generally,  satisfactory  progress  was 

d  Cassiar.  —  Barken  i'  and   Quesnel 
riboo,  and  Ailin  division,  Cassar,  are  the  two 

important  placer-gold  producers  oi   British  Colombia.    Both 
i   production  in  1913   as  compared  with 

1910 — about  $460,000  from  the  two  districts,  as  compared 
on  foi  gravel-washing 

is  the  reason  for  the  dei  on  opened  bite,  and 
[10    fall    rains    to    help    out.      In    bolli    districts 

there  are  lar  l  available  for  hydraulicMng. 
A  feature  in  Cariboo  was  the  commencement  la^t  summer 

of  operations  by  the  Quesnelle  Hydraulic  Gold  Mining  Co., 

which  under  the  direction  of  Howard  W.  Dubois,  of  Phila- 
delphia, expended  Dearly  $1,000,000  in  preliminary  wort 

and  equipment,  and  the  resumption  of  work  near  Quesnel 

MIXKRAL    DISTRICTS   OF    BRITISH    COLUMBIA. 

Forks  by  John  B.  Hobson,  the  veteran  hydraulic  placer 
miner  of  Quesnel  division. 

East  Kootenay.— iiets.]  mining  did  not  make  much  prog-- 
ress  during  the  year.  Exhaustion  of  the  known  orebodies 

of  the  St.  Eugene  lead  mine,  from  whieh  an  aggregate  of 
about  1,100.000  tons  of  ore  has  been  taken,  is  near  at  hand, 

the  production  of  concentrate  having  decreased  yearly  from 
28,000  tons  in  1905  to  less  than  tiOOO  tons  in  1911.  The 

Sullivan  has  in  part  taken  the  place  of  the  St.  Eugene. 
but  its  enormous  ore  rescues  contain  much  ore  in  whieh 

the  percentage  of  zinc  is  too  large  to  allow  of  profitable 
treatment  of  the  ore  in  this  province  at  present.  The  Koo- 

tenay Central  railway,  now  being  built,  will  eventually  give 
ortatiou  to  silver  and  le^id  mines  in  parts  of  the 

district  now  without  it. 

Ainsworth. — This  and  the  following  named  divisions  in 
West  Kootenay  appear  to  have  a  brighter  immediate  future. 

Spokane  men  have  secured  and  are  opening  several  Ains- 
worth properties,  and  the  Consolidated  M.  &  S.  Co.  has 

bonded  others.  Arrangements  are  being  made  to  resume 

work  and  ore  production  at  the  Bluebell,  whieh  is  a  big 
lead  mine  situated  across  the  Kootenay  lake  from  Ainsworth. 
The  Vfica.  12  miles  west  of  Kaslo,  is  shipping  ore,  and 
The  Peep  Mine.  Ltd.,  is  extensively  developing  the  deep 
of  the  Whitewater  group  properties,  with  the  object  of 
making   tonnage   available   when   concentrating   and    trans- 

portation facilities,  destroyed  by  forest  fires  in  1910,  shall 
have  been  replaced. 

Slocan. — The  mine  not  having  a  railway  connection,  pro 
duction  of  zinc  ore  from  the  Lucky  Jim  was  not  practicable, 

■  lily  was  undertaken.     No.  (i  level.  400  ft. 

below  No.  5,  was  driven  1134  ft.,  entering  the  'lime  dike', 
in  which  searolj  for  zinc  is  in  progress)     Rambler-Cariboo 

d  three  shoots  of  silver-lead  ore  on  each  level  at  noil. 

1    ami  1200  ft.,  respectively,  and  is  extending  the  1400- 
ft.  level  to  find  the  same  -l   is.    The  concentrating  plant 

oved  down  to  a  new  millsite  near  the  rail- 

way being  constructed  to  provide  transportation  for  this 
mine  and  the  Lucky  Jim.  The  development  of  much  ore 

of  good  grade  in  lower  levels  of  the  Rambler-Cariboo  is 
considered  to  have  a  most  important  bearing  on  the  future 

of  the  Slocan  district,  this  having  proved  that  ore  con- 

-  i"  depth.  The  Washington  was  further  developed; 
it  has  much  lead-zinc  ore  in  its  workings.  The  Payne 
is  having  a  cross-cut  driven  3300  ft.  to  cut  the  vein  at 

675  ft.  below  the  lowest  old  level.  Cody  camp  was  active. 
Shoots  of  silver-lead  and  zinc  ore  were  found  in  the 

Noble  Five.  The  Reco  opened  a  new  shoot  of  ore  in  virgin 
ground  on  No.  11  level.  The  Twilight  also  found  ore  in 
its  Xo.  2  adit.  The  Sunset  continued  driving  No.  S  level 

1600  ft.  to  reach  a  long  shoot  of  ore  worked  for  300 
ft.  in  length  on  higher  levels.  The  Surprise  passed 

through  good  ore  when  raising  from  adit  at  1100-ft.  depth 
to  connect  with  the  bottom  of  the  old  shaft  830  ft.  above. 

About  Sandon.  at  the  Ruth-Hope  the  upper  levels  have 
been  extended,  and  a  lower  adit  driven  800  ft.,  while  more 

than  500  tons  of  silver-lead  ore  has  been  shipped.  The 

Richmond-Eureka  has  continued  development  and  shipped 
about  2300  tons.  A  new  company  has  been  organized  to 
work  the  Slocan  Star,  on  which  the  old  workings  have 

been  reopened,  and  a  deep-level  adit  is  being  driven  to 
cut  the  vein  in  2300  ft.  at  630  ft.  below  No.  5  level.  Four- 

Mile  creek  mines  are  nourishing.  The  Standard  has  cut 

good  ore  in  No.  (i.  which  is  1  DO  ft.  vertically  below  the 

big  galena  showing  on  No.  5;  has  constructed  an  aerial 
tramway  S000  ft.  from  mine  to  millsite  near  Slocan  lake, 

equipped  a  100-ton  concentrating  mill,  put  in  a  water-line 
and  an  air-compressor,  and  lias  commenced  production  on 
a  larger  scale.  The  Silverton  Mines,  Ltd.,  has  opened 
much  ore  on  four  levels  down  to  No.  7,  connected  by 

raises  up  to  No.  4.  found  rich  ruby  silver  occurring  freely 
in  the  ore,  renovated  the  Wakefield  concentrating  mill,  and 

been  making  experimental  runs  with  one  unit  of  the  El- 
more vacuum  process  plant  on  zinc  middling  from  jigs. 

The  Van  Roi.  which  commenced  concentrating  at  its  new 

mill  in  March,  put  about  30.000  tons  of  ore  through  the 

mill  and  made  two  marketable  products,  namely,  silver- 
lead  and  silver-zinc  concentrates.  The  British  Columbia 

Copper  Co.  bonded  a  gold  property  situated  above  Slocan 
lake  and  commenced  developing  it.  Many  other  mines  in 

Slocan  and  Slocan  City  divisions  were  worked,  as  well  as 
those   above  mentioned. 

Nelson. — In  this  division,  further  development  of  the 
Molly  Gibson  has  been  favorable,  and  the  outlook  for  the 
mine  much  improved;  it  is  owned  by  the  Consolidated 
company,  which  has  put  its  mill  in  running  order  and 

increased  the  power  available  for  mining  purposes.  No 
information  has  been  received  from  the  Granite-Poorman 

gold  mine,  in  connection  with  which  some  sensations  were 

sprung  on  the  public  in  1911  by  a  local  newspaper.  The 
Wilcox.  Yankee  Girl,  and  Dundee,  all  in  Ymir  camp  of 
this  division,  were  worked.  The  Yankee  Girl  sent  1350 

tons  of  ore  to  the  smelter  before  it  passed  into  the  hands 
of  a  receiver;  it  has  since  been  acquired  by  Spokane  men. 
The  Emerald,  near  Salmo,  shipped  nearly  2000  tons  of 
lead  ore.  The  Consolidated  company  bonded  some  claims 
in  this  district  on  which  there  is  a  big  surface  showing 

of  lead  carbonate  ore.  The  Queen  opened  its  gold-bearing 
vein  down  to  greater  depth ;  the  Nugget  milled  between 

3000  and  4000  tons  of  gold  ore  having  a  gross  value  of 

$20  per  ton;  the  Mother  Lode  proved  its  veins  down  to 

500-ft.  depth  and  put  in  a  modern  10-stamp  gold  mill ;  and 
the    Kootenay    Belle    and    others   were    further   developed. 
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Tin-    I 

ami  the  i! 

•p    lulu   M  iv.   ninl    tlii 

In    keep    up    Ih-. 
•  I  111  llllll  I]  1  I.I  I.I. 

i    in.     Holywell    rein 

.1  much  mi'  in 
on  tin-  1200-ft  leveL    The  1300  ft 

dad,   an. I    preparations    were    made    for 

'_'  shipped  27,000  tons  of  crodi 
!n   the  smelter  end  concentrated    is. mm   tons,   producing 
1800  gold-copper  concentrate.     The   Le   K<>i   was 

wlidated  company;  lately  it  has  been  ship- 
ping  100  day,  and  an  early  increase  in 

linn'  sted.    The  Bloebird  and  other  small  prop- 
■   were  also  worked.     At  the  Trail  smelter  and  lead 

refinery  the  Consolidated  M.  &  s.  Co.  of  Canada  put  in 
two   Dwight-Lloyd  sintering  units,   rearranged   the   Hunt 
ington-Heberlein   plant,   ami   made   numerous   changes    to 
facilitate  handling  and  sampling 

<i'i,r  it,-'  Koottnay  DMtiotu.     In  Bevelstoke  division, 
mining   is   largely    restricted   to   development    of  mica   de- 

I    bydranlicking    for    placer    gold,    both    in    Big 
district     In  the  Lardeau,  the   Beatrice  shipped  310 
of  ore,  and  in  Troul    Lake  division   the  Silver  Cup 

made  an  outpul  of  about  500  tons,  also  of  silver  lead  ore. 
lopment  was  carried  on  at  the  Winslow,  a  .jnl.1  claim, 

hut  there  was  little  else  worthy  of  note, 

Boundary.-  Tonnage  of  ore  mined  and  smelted  was  the 
smallest  for  tliis  district  since  1907,  due  chiefly  i 

Crow's  NVst  miners'  strike.  The  total  was  about  1,200,000 
tuns,  as  compared  with  1,600,000  inns  in  1910.  The  Granby 

company's  production  was  583,000  tons,  as  against  1,075,000 
tons    in    1910;    the    Bnowshoe   also    produced    less — 31,000 
tons,  d   ipared  with  147,000  t.ms  in  1910.    On  the  other 
hand,  the  British  Columbia  Copper  Co.  increased  its  out- 

put 95,000  tuns,  making  it  533,000,  as  compared  with 
138,000.  Little  development  was  done  in  the  Granby  mines 
during  tlm  calendar  year,  for  they  were  closed  for  several 
months,  but  in  the  liseal  year,  ended  .Time  30  last,  the  esti- 

mated additional  tonnage  of  ore  blocked  out  was  1,248,000 
tens,  while  only  957,000  tons  was  shipped,  consequently, 
ore  in  sight  was  increased  291,000  tons,  making  total  or" 

'•.■Miniated  in  sight"  8,720,000  tons.     Notwithstanding   the 
reduce. 1  tonnage  treated,  smelting  costs  were  thr   oils  per 
ton  lower.    A  new  method  for  the  disposition  of  slag,  pre- 

viously  dumped    molten,   was    arranged    for   while    the    fur- 
naces were  out  of  hlast.    This  consists  principally  of  granu 

lating  the  slag  by  water,  sluicing  it  to  central  storage  bins 
where  it  will  he  dewatered,  and  conveying  it  on  belts  up 
to  100  ft.  above  the  old  dump.     Dump  r     for  six  to  ten 
million  tons  is  thus  provided.  Most  of  the  B.  C.  Copper 
Co.'s  ore  treated  came  from  its  Mother  Lode  mine,  in  which 
a  different  method  of  mining  was  adopted.  The  orebody 

was  divided  into  a  series'  of  transverse  slopes  of  a  maxi- 
mum width  of  25  ft.,  thus  making  available  a  greater  per- 

centage of  the  ore  and  reducing  costs  of  extracting  it. 
Under  this  system  more  than  100,000  tons  of  ore  was 
broken  down  at  one  time  last  autumn.  In  this  connection. 

2433  holes  were  drilled,  these  averaging  approximately  1-! 
ft.  each  in  depth.  These  were  charged  with  425  boxes  of 
40$  dynamite,  a  total  of  10%  tons:  2525  low-tension  No. 
7  electric  detonators  were  used  connected  in  series  of  25; 
connection  was  finally  made  to  550-volt  current,  and  the 

whole  exploded.  The  year's  tonnage  from  the  Mother 
Lode  was  about  315,000  tons;  while  from  the  New  Do- 

minion Copper  Co.'s  Rawhide  mine,  172.000  tons  was  ob- 
tained, and  40,000  tons  from  three  other  Boundary  mines 

owned  by  the  company.  In  addition.  15.000  tons  from  two 
mines  in  Washington,  also  owned  by  this  company,  was 
smelted.  Three  furnaces  were  kept  in  hlast  nearly  all  the 
year,  using  Pennsylvania  coke  until  Novemher,  when  one 
was  blown   out   to   economize   in   coke  consumption    until    a 

i  bout 

;  the 

company  also  di  tu   -1,  but  little 
•lew. u  thy. 

.  the  Medley  Gold  M 

that  produced  on  im  ii- 
Plate  group  "i    mines   was  7,000 

l.uis.   milled    al    ils   -til  slump   mill    at    lledl.  pared 
with    '  in    1910.      Iverage   value   per   ton 
$12.10  and  92.     This  shows   . 

.1  value  four  cents  per  ton  higher  than  in  1910.     X" 
gold    is   saved   on    amalgamation    plates,   but    about 

nil  is  by  concentration,  and  259j   by  cya  The 
treatment   process  includes  crushing  by  Btam]  .-.  tube-mill- 

ing, cyaniding,  and  saving  of  gold  in   Men  rd  ■  '•<• 
in.  filter-presses  with  Oliver  filters  for  the  slime.    Thi 
dueii.in  of  concentrate  is  about  300  tons  per  month.    The 

product,  which  runs  high  in  gold,  is  reduced  ill  'In- 
Development  during  the  year  added  largely  to  know 
serves.     The  lower  levels  of  the  mine  look  well,  and   pros 

.  ...j^a 

'•Ii 'ii/ 

'HS8 

iBLtaVa^HHam?!.  t  ..            iStt! 

NICKEL    PLATE   MINE,    I1K1H.KV.   ni.'lTISII    COLUMBIA. 

I  e.-is  for  1912  arc  bright.  Coal  was  shipped  from  a  small 
colliery  at  Princeton,  and  a  promising  new  coal  mine  was 
opened  above  Granite  creek,  Tulameeh. 

Const. — Quite  a  transformation  has  been  effected  in  the 
Britannia  mine,  Howe  sound.  Two  years  ago  the  outlook 
for  this  property  was  discouraging;  now  there  is  in  sight 
a  large  tonnage  of  ore  running  4  to  5%  copper,  and  it  is 
believed  the  development  in  the  early  future  will  greatly 
increase  known  good  ore.  More  than  100,000  tons  of  ore 
was  e.xt  railed  ;  most  of  this  was  passed  through  the  graded 
crushing  and  concentrating  mill.  Extract  ion  was  good,  for 

chalcopyrite  ore,  about  80%.  A  full-sized  working  unit  of 
the  Elmore  vacuum  process  plant  gave  excellent  recov- 

eries, indicating  that  treatment  of  fine  material  and  slime. 
following  hand-sorting  and  .jigging,  will  bring  the  total 
extraction  of  value  up  to  a  high  percentage. 

Another  important  advance  made  was  that  of  the  Granby 
Con.  M.  S.  &  P.  Co.,  at  ils  Hidden  Creek  copper  mine,  Ob- 

servatory inlet.  Reports  of  six  engineers  show  an  esti- 
mated reserve  with  a  minimum  of  6,000,000  and  a  maxi- 

mum of  12.000,000  tons,  averaging  2%  copper  for  the 
smaller  and  1.65%  for  the  larger  tonnage.  Since  their 
examinations  of  the  mine,  further  development  has  given 
additional  reserves  estimated  to  include  at  least  200.000 

tons  of  5<"r  copper  ore  besides  that  of  lower  grade.  The 
company  lias  had  up  to  270  men  preparing  the  mine  for 
stoping  and  production,  and  earning  out  surface  improve- 

ments. Establishment  at  (loose  bay,  near  the  mine,  of  a 
copper  smelter,  with  blast-furnace  capacity  of  2000  tons 

per  day  is  planned.  The  year's  results  in  Portland  Canal 
district  have  been  disappointing.  The  only  mine  that  made 
production  on  a  commercial  basis  was  that  of  the  Portland 
Canal  Mining  Co..  from  which  ore  was  extracted  that,  when 

concentrated  in  the  company's  mill,  gave  rather  more  than 
2000  tons  of  concentrate,  the  bulk  of  which  was  a  product 



7(1 
MINING  AND  SCIENTIFIC  PRESS January  6.  1912 

running    l'J    to    15    i«.    sihcr    per    ton    and    7    to    11 
The  yi  demonstrated  that  to  be  profltabli 

ing  operations  must  lie  on  a  much  larger  scale.     The  Red 
Cliff  was  reported  to  have  developed  much  copper  ore  of 

rade,  but  bulk  shipments  to  the  smelter,  Ere 
lalked  i  oi  made,    oilier  pi  were  stated  to 

be  looking  well,  bul  they  are  without  it  on  facili- 
ties.    In  Skeenfi  River  district,  numerous  silver-lead  claims 

or  less  prospected:  in  Some  cases  develi 
eg  is  confidently  expected.    Mosl  of  these 

arc  within  a  radius  of  twenty  miles  of  Hazelton.     B 

irtation  will  likely  lie  available  for  some  of 
1912. 

The   Tyee    ( Sopper   i  elter,   which    is 
Ladysmith,  Vai   iver  [aland,  was  operated  intermittently 

the    available    supply    of    ore 
sufficient  to  keep  the  furnaces  in  blast  continuously. 

The  ore  smelted  came  chiefly  from  British  Columbia  coast 
;  'i  Alaska. 

Prospects  for  Future. — For  metal  mining,  the  outlook  is 
fairly  encouraging.  More  gold  and  silver  should  be  pro- 

duced from  Kelson,  Rossland,  Boundary.  Similkameen, 

and  tin  Bilver  and  lead  in   larger  quantity 
should  be  mined  in  the  Slocan  district  especially,  and  to  a 

smaller  degree  in  East  Kootenay  and  Skeena  district  ;  the 

Coast  mines  pi   ise  a  greater  output  of  copper,  but  known 

inland  mines  will  hardly  make  any  increase:  zinc  produc- 
tion was  so  small  in  1911  that  it  will  not  be  difficult  to 

make  a  considerable  advance. 

Gold-Dredging  in  the  Philippines 

Bj     I'll  MILLS   .TaXIX 

The  Para. .ilc  district   »as  the  only  field  in  the  Philippine 
Islands  up  to  a  si  had  been 

even  partly  successful,  for  none  of  the  present  boats  can 
he  pro]  oi.     As  to  the   pres- 

ent time,  according  to  K.  Y.   Banlon,  in  the  Mim 

I  agusl    26,   there   is  only     dredge 
working  in  the  district  and  another  dredge  idle  on  a  co 

of  litigation.  Both  of  these  dredges  are  of  New  Zealand 
design  and  manufacture.  They  are  equipped  with  5-cu.  ft. 

open  connected  buckets,  work  on  a  headline,  and  are  op- 
erated with  steam-power,  each  using  about  3  cords  of  wood 

per  day.  Their  efficiency  is  low,  less  than  1000  cu.  yd.  per 
day.  The  dredge  of  the  Paraeale  Gold  Dredging  Co.  has 

worked  about  six  acres  of  an  average  depth  of  45  ft.,  mak- 
ing a  total  of  about  450.000  eu.  yd.  The  gold  won  from  this 

acreage  has  been,  according  to  Mr.  Hanlon.  $20,000,  show- 
ing a  saving  of  about  45c.  per  yard.  The  extraction  is 

estimated  from  50  to  75%.  The  property  of  this  com- 
pany, including  the  Melville,  Fingal.  and  Xueva  California 

properties,  was  acquired  late  in  the  year  by  New  Zealand 

capitalists,  who  have  had  the  ground  drilled  and  are  pre- 
paring to  build  additional  dredges.  The  Malaguit  river  in 

Ambos  Camarines  offers  some  opportunities  as  a  dredging 
field.  The  depth  of  the  ground  where  the  Philippine  Gold 

Dredgim.'  Co.'s  dredge  is  working  on  the  river,  about  four 
miles  fro,,,  the  sea,  is  from  IS  to  24  ft.  The  dredge  is  u 
Risdon  boat  with  3V£-ft.  buckets.  The  average  amount 
handled  per  month  is  between  15.0110  and  20.0110  en.  yd., 

and  the  gold  conte  i  is  about  25e.  per  yard, 
of  which     ij  i  i.    recovered.      The   working 
cost,  exclusive  of  depreciation,  office  expenses,  and  interest, 

per  cubic  yard.  lint,  owing  to  the  faet  that  no 

record  .      .  pi    the    actual    amount    of 
gold   won.   an    aci  I  I  i  ale   is   impossibl 

the  Paraeale  dredge  where  the  same  methods  are  employed. 

tion  by  the  New  York]         Bering  Co.,  is  a  5V£-ft. 
driven  dredge  for  the  Qumaus  river  in  the  Paraeale  dis- 

trict. This  will  be  the  lirst  huge  modern  dredge  in  the 
Islands,  and  its  success  will  undoubtedly  givi 

to  dredging  in   that   country.     A   -ding  to  the  builders. 
the  ground  was  prospected  with  Empire  drills,  and  suffi- 

cient gold  found  to  warrant  the  erection  of  this  equipment. 

The  dredge  will  cost  about  $150,000  complete,  and  will  be 

fitted  with  a  wooden  hull,  as  the  life  of  the  property  with 
the  one  dredge  is  estimated  at  five  years.  It  is  believed 

that  with  a  company  with  sufficient  capital  to  operate  several 

modern  dredges  under  efficient  management,  a  large  por- 
tion of  the  district  could  be  profitably  dredged,  and,  under 

these  conditions  the  working  cost  should  not  exceed  7e.  per 
cubic  yard. 

Coal  Mining  in  British  Columbia 

By  E.  Jacobs 
Substantial  advance  was  made  in  coal  mining  during 

ear.  The  Western  Fuel  Co.,  at  Nanaimo,  made  the 

largesl  output  in  the  history  of  its  mines— about  5S(i,000 

long  tons,  as  compared  w-ilh  nearly  513,000  tons  in  1910. 
This  company  is  opening  a  new  shaft  mine  about  four 

south  of  Nanaimo.  Main  and  air-shafts  are  being 
sunk  to  a  depth  of  about  1000  ft.,  and  it  is  expected  that 

vill  be  reached  next  autumn.  Thereafter,  the  mine 

will  be  rapidly  developed  to  a  producing  capacity  of  1200 

to  1500  Inns  per  day.  The  company's  mines  are  in  excel- 
lent condition  as  regards  equipment,  development,  and 

prospects,  and  it  is  expected  that  1912  will  prove  a  record 
year.  Distribution  of  coal  produced  was  approximately 

as  follows:  Sold  in  British  Columbia,  59r<- ;  in  California, 

.;_'•,  ;  elsewhere.  9%.  The  Canadian  Collieries  (Dunsmuir), 
Ltd.,  maintained  production  at  about  the  same  rate  as  in 
1910.  when  the  output  was  nearly  900,000  long  tons,  of 
which  122.000  Ions  was  exported  to  the  United  States  and 

26,000  tons  io  other  countries.  The  distribution  of  the 
1911  production  was  somewhat  similar.  The  company  has 

let  contracts  for  construction  in  connection  with  the  de- 

ment of  a  hydro-electric  water-power,  initial  capacity 
to  lie  11,000  hp.  Contracts  let  include  that  for  a  dam  and 

a  water-line  about  three  miles  long.  Power  will  be  used 

at  the  company's  several  Union  Colliery  mines  in  the  vi- 
cinity of  Cumberland,  Comox  district.  A  new  shaft  is  to 

be  opened,  but  as  the  shaft,  sinking  of  which  has  been  com- 
menced, will  have  to  be  sunk  about  1000  ft.,  no  production 

from  here  will  be  made  for  about  12  to  IS  months.  Many 

ji IS  and  improvements  have  been  authorized,  and  these 
are  being  carried  out  as  rapidly  as  practicable.  Production 

is  to  be  materially  increased  and  more  of  the  company's 
large  deposits  of  coal  utilized.  The  Pacific  Coast  Coal 

Mines.  Ltd.,  has  increased  production  at  its  Fiddick  col- 
liery to  about  20,000  tons  per  month,  and  has  active  de- 

mand for  all  the  coal  it  mines.  At  its  Suquash  colliery, 

development  is  being  continued  to  get  the  property  in 

shape  for  shipping  coal.  The  Vancouver-Nanaimo  Coal 

.Mining  ('".  is  providing  shipping  facilities  at  tidewater 
for  the  coal  it  mines  at  its  New  East  Wellington  colliery. 

The  chief  development  in  Nicola  was  in  the  coal  mines. 
The  Nicola  Valley  Coal  &  Coke  Co.  erected  and  equipped 

now  tipple,  increasing  the  coal-handling  capacity  to  1000 
tons  per  day:  pul  in  new  machinery  and  plant;  extended 
railway  trackage;  much  improved  outlets  from  mines;  and 

found,  by  means  of  diamond-drill,  important  extensions  of 
i  oal  deposits.  The  output  tonnage  was  in  excess  of  200,000 

tons,  as  compared  with  141,000  tons  in  1910.  Develop- 
ment of  several  other  properties  was  continued,  but  pro- 

duction was  small. 

In  the  East  Kootenay  production  of  coal  was  practically 

stopped  during  the  eight  months  the  coal-mine  employees 
were  on  strike,  but  in  that  period  coal  deposits  were  de- 

veloped at  a  level  500  ft.  above  the  main  entry  to  the 

Hosmer  mine.  Several  new  seams  were  opened  at  the  Crow's 
Nest  Pass  Coal  Co.'s  Coal  Creek  collieiy.  and  others  at 
Carbonado.  The  Corbiu  company  opened  an  enormous  de- 

posit of  eoal  occurring  3000  to  4000  ft.  along  the  surface 

100  to  400  ft.  wide,  which  will  be  mined  in  open  work- 
ings. 

.More  work  was  done  on  coal  properties  in  the  Telkwa 
and  Morrice  River  district,  while  in  the  northern  part  of 
Skeena  district  much  anthracite  coal  was  found  and  partly 

developed.  Prospecting  for  coal  and  oil  on  Graham  island 
of  the  Queen  Charlotte  group  was  done  on  various  holdings. 
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Review  of  Mining  in  19U  in  the  Various  States  and  Distticts 

California's  Mineral  Industry 

Bj  Wmmi  ii-  Storms 

Although  the  ral  produeti   i  l 
rnd  will  not  1m-  availab 

■■nil   monl  little  donbl   thai   thi 
output  for  the  |  ill  equal,  if  qoI  axe   I  thai   for 
the  year  1910.  >~  daring   It'll  a  noticeable  in- 

ly in  gold  mini'  development  ami  operation! 
i lie  i  utly  i"  the  surprising  developmea 
old  mines  on  tin'  Mother  Lode,  when  -  have 

at  depth  in  unexpected  pla  \ 
other  stimulus  to  gold  quartz  mining  lias  been  the  success 

t'ul  operation  <>t  several  rich  mines  in  the  northern  portion 
of  tin'  State,  particularly  in  Shasta  ami  S 
ami  at  least  one  gold  ininr  lias  been  brought  under  success 

t'nl  operation  in  Modoc  county  near  Kurt  Bidwetl.  I" 
may  lie  added  several  new  and  successful  drift  mines 

in  various  parts  of  tin'  north  end  "t  the  State  ami  tin' 
encouragement   resulting  from  the  promising  development 

than  any  other  tin'  .■   m 
'I   tinds  of  invastoi        i   ■  as  of 

that  deep  mining  for  gold  in  California  is  now 
timate,  bnl 

men!,  in  many  coses,  as  can  be  found  in  any  other  kind  ol 
business,     At  the  same  time,  ( it 

standpoint,  there  is  nothing  else  thai  offers  anything  like 
real  possibilities  in  the  form  of  profits.    Deep  mining 

anywhere,  whether  for  gold,  copper,  salt,  coal,  or  any  other 
mineral,   n  cap         sxpei  ienced   manage   nt, 
and  a  fair  amount  of  l;   1  fortune.    Those  of  limited  n 

cannol  hope  to  equip  and  develop  mines  tarter 
in  half  a  million  dollars,  or  perhaps  twice  the  tatter 
will  be  required.  There  are,  however,  many  opportunities 
for  the  smaller  investor  where  a  tew  thousand  dollars  will 

prove  a  property  to  be  either  valuable  or  worthless,  and 
unusual  activity  in  mines  of  this  class  is  now  noticeable. 
Generally  speaking,  therefore,  gold  mining  throughout  the 
stale  is  in  a  decidedly  healthy  condition,  and  it  is  my  be- 

lief thai   this  branch  of  our  mineral  industry  is  going  to 

I.1LA   0.   BORAS    MINK   IX    SOUTHERN    CALIFORNIA. 

of  new  prospects  in  numerous  old  districts.  Ever  since  the 
early  days  of  gold  mining  in  California,  prosperity  in  this 
industry  has  swept  over  the  State  in  a  series  of  waves.  The 
successful  outcome  of  many  of  the  earliest  ventures  re- 

sulted in  a  general  organization  of  mining  companies  and 
the  equipment  of  a  large  number  of  prospects,  good  and 
bad.  The  natural  result  followed.  Some  were  success- 

ful, many  were  not.  and  in  a  few  years  gold  mining  came 
into  disrepute.  After  a  lull  in  mining  investment,  much  of 
which  has  been  ill  advised  or  not  advised  at  all,  new  suc- 

cesses were  achieved,  and  again  gold  mining  became  popu- 
lar. This  has  been  the  history  of  gold  mining  in  California 

throughout  the  past  six  decades.  In  recent  years  a  wave 
of  this  character  was  distinctly  observable.  In  1890-91, 
gold  mining  in  the  State  was  at  a  very  low  ebb.  Then  came 
the  fortunate  development  of  the  Kennedy  mine  at  .lack 
son,  and  the  phenomenal  discoveries  in  the  Rawhide  mine 
near  Jamestown,  in  Tuolumne  county,  followed  by  rich 
developments  in  the  mines  at  Angels,  particularly  in  the 
Utica  group.  These,  and  several  other  notable  successes, 
together  with  the  stimulus  given  gold  mining  throughout 
the  world  by  the  important  operations  at  Cripple  Creek. 
Colorado,  and  the  wonderful  developments  on  the  Rand 
in  South  Africa,  gave  the  gold-mining  industry  of  Cali- 

fornia a  decided  impetus,  and  a  campaign  of  development, 
particularly  on  the  Mother  Lode,  was  inaugurated  which 
was  without  precedent,  since  the  days  between  1850  and 
1S65.  As  a  result  of  this  unusual  activity  numerous  valu- 

able properties  were  developed,  and  as  usual  a  far  greater 
number  proved  unsatisfactory.  An  analysis  of  the  numer- 

ous misadventures  will  show,  in  most  cases,  good  and  suffi- 
cient reasons  for  the  lack  of  success;  nevertheless,  some 

of  the  failures  of  those  years  have  since  developed  into  the 
bonanza   mines  of  today,   and   it   is  these   latter  that   have 

forge  ahead,  with  the  result  of  a  largely  increased  output 
within  the  next  few  years. 

For  several  years  past  the  oil  industry  has  steadily  in- 
creased in  importance,  until  it  has  become  the  most  im- 
portant of  the  several  branches  of  the  local  mineral  in- 
dustry. Just  at  present  there  is  a  noticeable  retardation 

in  development  as  compared  with  two  or  three  years  ago. 
This  is  due  to  various  causes,  partly  to  the  attitude  of  the 
Government  in  the  matter  of  locating  oil  lands,  and  partly 
to  the  tremendous  and  unexpected  production  of  several 
spouting  wells,  among  these  latter  the  famous  Lake  View 
gusher.  A  few  more  wells  of  this  description  would  put 
small  producers  out  of  business.  Fortunately,  for  the  in- 

dustry, perhaps,  these  abnormal  wells  are  generally  short 
lived.  That  all  of  the  oil-bearing  territory  in  California 
has  been  discovered.  I  do  not  believe,  and  such  belief  is 

si  lengthened  by  recent  developments  in  several  fields.  As 
long  as  eighteen  years  ago,  I  asked  a  prominent  oil  op- 

erator if  he  did  not  think  there  were  still  splendid  chances 
for  oil  in  certain  undeveloped  districts.  His  reply  was  to 
the  effect  that  if  the  untried  territory  was  worth  anything, 
he  and  his  company  would  know  of  it.  Since  that  time, 
in  the  territory  referred  to  has  been  developed  some  of 
the  most  productive  fields  in  California. 

The  copper  industry  of  the  State  is  among  the  most  im- 
portant, the  output  for  1910  having  been  53,600.000  pounds. 

The  closing  of  certain  smelters  by  the  courts  because  of 
damage  by  smelter  fumes  has  reduced  the  output  of  copper 
somewhat,  but  the  problems  involved  are,  apparently,  in  a 
fair  way  to  be  solved.  Several  experienced  engineers  are 
working  industriously  in  an  endeavor  to  abate  the  nuisance, 
and  if  these  efforts  are  successful,  it  will  undoubtedly  re- 

sult in  increased  activity  in  the  copper  mining  industry  in 
California. 
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structural  materials  of  the  State,  of  which  there  is 
which  the  quality  is  excellent,  are 

constantly  coming  into 
r  known  to  those  contemplating  buildii 

doubtedly  the  Panama-Pacific  Exposition  will  do  much  ti> 
call   world-wide  attention  to  the  advantages  of  employing 

nia  building  stones,  ornamental  marbles,  porphyries, 
and  other  varieties   for  interi 

otta    and 
bricks.     At  the  present  time  there  is  bei  id  in  the 

•an  in  the  Perry  building  at  San  Fran- 
si    interesting  exhibit   of  structural   materials, 

lection   includes  several  varieties 

arble,  terra-cotta,  cement. 
a    beautiful    fountain    constructed    of    California 
These  materials  have  been  cut  and  dressed  or  other'.' 
pared  to  form  parts  of  several  indi  ructures.     All 
who  contemplate  the  erection  i  any  sort,  are 
invited  to  visit  the  Mining  Bureau  and  ;  exhibit, 
aand  they  will  gain  thereby  valuable  knowledg 
the  posf  niral  materials  of  California.     The 
several  portions  of  the  exhibit  have  been  donated  by  the 
various  conceals  actually  !   in   producing  or  manu- 

facturing them  from  crude  materials,  all  of  which  are  ob- 
tained in  California.  On  the  whole,  the  outlook  for  the 

mineral    industry  of   tin'  State   is   most    el  j.   and   a 
noticeable  expansion  may  confidently  be  expected  along 
many  lines. 

Gold-Dredging  in  California 

By  I  IB  mm  i  s  .1  \n-in 

The    total  .nulled    by    the    California    dredges 
during  19U    will   closely   approximate  65,000,000   en.   yd. 
This  will  be  the  more  appreciated  when  il  is  stated 
is  equal  to.  and  perhaps  in  excess  of,  the  to 

handled  by  all  the  dredges  in  the  world,  outside  of 
California.     In  this  connection  the  following  table 
proximBtions  for  1011  for  sold  dredges  in  different  coun- 

ay  be  of  interest : 

Dredges         Approx.  Approx. 
Country  or  State,    working.        yardage.  value. 

California          (il  65,000,000  $7^850,   
Victoria         57  14.0nii.oiui  i,:,,! 

New    Zealand         100  14.00(1.011(1  1,500,000 
Alaska    ami    Yukon..      40  3,000,000  3,200,000 
Russia          60  11,000,    2,000,000 
Montana            7  6,000,000  700,000 
Colorado            :t   ,000  350,000 
Idaho             7  0,000  2O0.IHIH 

Other  fields    6,000,000  1,1   

During  lOlo.  the  production  of  gold  won  from  dredging 
operations  in  California  was  $7 '550.254,  being  an  increase 

1909.      There    were    (il 

dredges  in   operation   during  the  year,  and   the  combined 

yardage    handled    approximated    a    total    o      60,   ,(      CU. 

yd.,  which   wi  Me  an   average   recovery  of   12' ..e. 
per  cubic  yard.  The  production  of  Butte  county,  as 

review  "f  last  year,  fell  behind  that 

for  11100.  ami  the  first  place  was  laken  by  Yuba  county. 
Butte  will  probably  show  a  still  further  decrease  for  lull, 

as    much    of    the    best    ground    lias    been    worked    over,    and 

several  of  the  dredging  companies  are   fast   approaching 
their  end.     The  new   15-ft.  boat   of  the  Feather  river  divi- 

sion of  Katomas  Consolidated %rill   add  materially  to  the 
yardage  bandied   for  that     ipany,  but   for  the  reasons 
above  stateil  it  is  not  expected  that  the  total  gold  produc- 

tion of  the  county  will  be  increased.     The  highest    | 
tion  for  Butte  county  was  reached  in  1"'  ,-e  then 
there  has  been  a  considerable  deci 

Yuba  county  showed  ,.  of  $730,557  over  that 
of  1000.     The  Yuba   Consolidated   Cold   Fields  had 

successful    year,    their    12    dredges    handling    for    the    12 
-    ended    February    2s.    1011.    13.970,728    yd.,    which 

yielded  $3,927,246.     Tuba  No.  13  dredge  was  put  in  cm- 
mission   August   10.     This  dredge   is  equipped  wit!. 

ft.  buckets  and  is  the  largest  dredge  in  the  world,  digging 

to   a   depth   of  95    ft.   below   water-level.      Tin-   Dredge   was 
built  by  the  Yuba  Const™  I         he  Bucyrus  c   ipany 

furnishing  much  of  the  machinery.  The  actual  capacity  of 

ihc  dredge  has  exceeded  at  time  .  yd.  per  week. 

Yuba  Xo.  l(i.  a  7%-*t.  dxedge,  was  destroyed  by  fire  No 
vember  1(1.      The.  Ot    been   made   public,  but   it 

is  thought  that  the  lire  occurred  i  era.    Elec- 
tric current  was  taken  on  the  boat  at  100(1  volts  and  stepped 

down  to  440  volts  at  the  transformers  for  use  on  all  motors. 

'.iary-villo  Gold  Drei  o.d     .aniled  Marigold  Xo. 
2  during   1011.  which  was  said  to  be  too  light    for  the  deep 

d.  ami  put  in  CO  in   April.  Xo.  4.  an  8%-ft. 
boat  built  by  the  Union  Iron  Works.    This  dredge 

fully  described  in  the  Mini"     i 
o.  by  B.  E.  Cranston. 

In  Sacramento  county  the  Nate  lidated  put  two 

15-ft.  dredges  in  commission,  Natoma  Xo.  S  in  January,  and 
Xo.  II  in  August,  and  is  constructing  Natoma  No.  10.  Xo. 

8,  after  operating  successfully  on  Rebel  hill,  in  ground 

which,  on  account  of  partly  cemented  gravel,  and  the  pres- 
ence of  considerable  clay,  was  formerly  considered  too  diffi- 

cult to  be  economically  dredged,  was  destroyed  by  fire  Octo- 
ber 23.  This  dredge,  differing  from  Yuba  No.  10,  also  de- 

stroyed by  fire,  took  electric  current  on  board  at  2200  volts 
for  all  motors.  The  lire  was.  as  near  as  could  be  ascer- 

tained, caused  by  an  explosion  at  the  oil-switch.  The  sea- 
valves  were  opened  when  it  was  found  impossible  to  ex- 

tinguish the  lire,  and  the  hull  sank.  The  digging  ladder 

dropping  down  prevented  the  front  end,  and  the  sand  tail- 
ing the  rear  end.  of  the  dredge,  from  a  total  submersion. 
.1  much  of  the  machinery  was  destroyed.  It  is  now 

beinu'  wrecked  by  the  Yuba  Construction   Company. 

'flu-  loss  nl  dredges  by  fire  in  California  has  not  been 
great.  These  two  dredges  are  the  first  lost  from  this  cause 

for  several  years.  Viloro  XTo.  1  was  destroyed  in  Sep- 
I  the  Shasta  Dredging  I lo.  lost  a  dredge 

in  June  100S.  both  being  from  (ire  caused  from  some  de- 
rangement of  the  electric  current.  In  connection  with  the 

lire  on  Natoma  Xo.  8  and  Yuba  Xo.  10,  it  is  interesting  to 

uoic  the  different  manner  in  which  electricity  was  taken  on 
I  lie  dredge.  On  Natoma  No.  8,  current  was  supplied  direct 
in  the  motors  at  2200  volts,  while  on  Yuba  No.  10,  it  was 

ed  down  on  the  dredge  from  4000  volts  to  440  for  use 
at  all  motors.  There  was  pointed  out  in  Bulletin  57  of  the 

State  Mining  Bureau  on  'Gold  Dredging  in  California,' 
written  by  William  Winston  and  myself,  the  advisability 

of  keeping  sand  within  easy  reach  for  use  in  case  of  elec- 
tric   disturbance    at    transformers,    and    a    suggestion    was 

made  that  an  automatic  sand-box  arrangement  for 

extinguishing  any  fire  at  the  transformers  be  provided.  It 
would  certainly  he  advisable  to  use  one  of  the  varieties  of 

us   board    in    building   a   fireproof   shelter  around   the 

transformers,  or  "il  switch.     This  practice  is  being  followed 
-   since  the  fire.     In  addition  to  this.  I  be- 

lieve that  liquid  stone  paint  can  be  advantageously  applied 

I"  c- •  i  j'.vork  in  the  vicinity  of  the  oil-switch,  etc. 

Tin'  best  safeguard  would  be  to  have  the  dredge  hull   and 
housing  made  of  steel,   and   this   practice  will   probably  be 

'd  on   future  large  boats.     On  the  old  dredges.  I  be- 
lieve,    in    addition    to   the    precautions    suggested,    that    an 

auxiliary    fire    apparatus    consisting    of    a    gasoline    engine 

witli   tin-  pump  and  hose  which  could  be  started  at  a  mo- 

ment's  notice,  would  be  advisable.     At  the  present  time,  if 
occurs   from   the  electric  current,  the  motors  are  of 
nut  of  commission  and  the  pumps  are  of  no  use. 

Besides  the  dredges  of  the  Natomas  company,  the  Ash- 

burton  company  is  operating  a  7-ft.  dredge  in  Sacramento 
county;   details  of  operations  are   not   made   public.     The 

leal    is  reported  as  digging  approximately  S00,000  en.  yd. 

per  year.     The  I'nion  Dredging  Co.  is  constructing  a  9-ft. 
boat    for  its   property.     This  will  be  in  operation  in  1012. 

'    "its  of  dredging    from  other  counties  have  indicated   a 
prosperous    season.      Of    the    outside   unties.    Trinity    is 
perhaps  attracting  most  attention.  The  Alta  Bert  com- 

pany has  started  its  dredge,  and  two  other  dredges  are  in 
•  nurse  of  construction:  besides  this,  several  areas  are  being 
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//"         0  testing   feature  of  dredge  construction 
duriiiL:  tin-  year  is  tin-  fact  that  Natoma   No.   in  is  being 

YXTBJk    Nil.    13,    ONE   OK   THK    NEWER    BOATS    Iiril.T    BY   THK 
Yl  BA    CONSTRUCTION    IOM1MXV. 

built  on  a  steel  hull.  1'ntil  recently  there  has  been  little  in- 
ducement to  resin-t  to  st.-i-l  hulls  in  California,  but  with 

the  growing  scarcity  of  timber  and  the  demon- 
stration that  the  wooden  hull  has  a  shorter  life 

than  was  anticipated,  more  attention  is  being 
paid  i"  sieel  construction.  In  a  number  of  cases 
where  timber  is  readily  available  the  wooden  hull 
will  still  be  found  preferable,  and  the  selection 

.it'  the  hull  will  he  a  matter  of  judgment  after 
studying  the  conditions  and  the  advantages  p..- 
sessed  by  eaeh  material.  While  the  steel  hull  has 
been  used  for  years  on  foreign  dredges,  and  lias 

been  supplied  by  the  Bucyrus  ('<<..  the  Yuba  Con- 
struction Co.,  and  the  New  York  Engineering  Co. 

on  dredges  for  foreign  service,  Natoma  No.  10  is 

the  tii-sst  dredge  with  a  steel  hull  built  for  the  Cali- 
fornia field,  and  it  is  expected  that  any  future 

large  dredges  will  be  built  with  steel  hulls.  Aside 
from  the  danger  from  fire,  which  has  been  par- 

ticularly emphasized  this  year,  the  difficulty  of 
getting  suitable  timbers  for  a  hull  of  the  larger 
size  is  becoming  greater  every  year.  While  the 
first  cost  of  a  steel  hull  for  the  small  and  medium- 
size  boats  will  be  greater  than  for  a  wooden  hull. 
steel  hulls  for  the  large  dredges  will  probably 
cost  no  more  than  the  wooden  hulls  in  the  first  instance, 

and  no  doubt  less  in  some  cases.  A  few  years  ago  it  was 
customary  to  estimate  the  life  of  the  wooden  hull  at  ten 
years,  but  time  has  proved  this  a  fallacy  in  many  eases. 
The  old  Continental  had  a  life  of  10  years  and  4  months, 
after  having  been  refitted  and  overhauled  several  times,  but 
wooden  hulls  in  general  require  considerable  attention  after 
a  few  years  of  service.  The  ventilation  of  hulls  has  been 

greatly  improved  of  recent  years,  and  the  life  greatly  in- 

llllll.    to   till 

..ne  in  Oregon,  due,  or  partly  duo,  to  defective  hull 

Iting    Heal  I-. le  sliding  down  on  the  dn 
Id  bull  could  n..i  -tan.l  tin-  strain  and  the  dredge  -auk. 

The  hull  of  Pacific  No.  i,  in  Oroville,  after  a  li 

.  sank  I  lecombei  1.  near  Jenny 
l.ind.  after  a  Life  o  n   mbar   11.     The 

Champlin  dredge  on  I   reek,  Jackson  county,  0 
-auk  in  November,  also  from  a  defective  hull. 

Another  interesting  change  in  i   Btruction   is  shown   in 

tin-  s|uid  arrangement  on  Natoma  No,  L0.  The  steel  spud 
will  be  placed  directly  in  the  centre  of  the  stern  end  of  the 
boat.  The  -nam  will  thus  be  more  evenly  distributed,  A 

d  spud  of  wood  placed  on  one  side  will  be  us.-.l  for 
stepping  ahead,  as  .hi  the  other  dredges.  Dredge 
Btruction  of  recent  years  has  not,  with  the  exception  of 
increasing  the  size  of  the  buckets,  which  was  discussed  in 
my  paper  of  October   1  1.  h   i  s   -h  a  matter  of  radical 
change  in  design  as  it  has  been  an  endeavor  to  use  better 
material  and  hi  strengthen  all  wearing  parts  of  the  dredge, 
tints  increasing  the  working  time,  and  lowering  the  operat- 

ing cost.  To  this  end  o\  erators  and  builders  have  worked  in 
cooperation  ami  have  succeeded  iii  building,  if  not  a  per- 

dredge,  at  leasl  in  establishing  a  type  thai  is  a   gnized 
as  the  stan. laid  dredge  the  world  over.     It  is  interesting  in 
this  connection    to   note   the   total    number  of  dredges  built 
by  the  different  American  companies.    According  to  what 

information  I  have,  the  I'.uevnis  company  has  built  or  fur- 
nished machinery  tor  s|i  dredges,  the  ttisdon  Iron  Works 

built  7(1  and  reconstructed  '-'.  the  Union  Iron  Works  7,  the 
Marion  Steam  shovel  Co.  about  30,  the  Yuba  Construction 
Co.  28,  the  New  Fork  Engineering  Co.  has  built  a  number, 
and  several  have  been  built  by  smaller  construction  com- 

panies whose  output  is  not  known  at  the  present  writing. 
All  dredges  now  built  in  California  are  equipped  with 

dose-connected  buckets,  revolving  screens,  and  belt-conveyor 
tailing  stacker.  While  a  dredge  of  the  same  general  design 
as   that    followed   in   the  California    fields   can   be   built    of 

SOREST   HffiL   DREDGE,  A  3V2-FT.    BOAT  BUILT  BY  THE  RISDON 
IKON    WORKS  AND  OPERATING  ON   AMERICAN   RIVER. 

lighter  material,  it  is  obvious  that  the  life  of  those  parts 
subjected  to  great  wear,  as  proved  by  California  experi- 

ence, will  be  shortened.  Perhaps  in  some  districts  a  light 
well  constructed  dredge  might  be  the  most  suitable,  but  ex- 

perience in  general  has  demonstrated  that  strengthening 
the  wearing  parts  in  the  first  instauce  is  better  policy  than 
frequent  renewals.  The  first  cost  of  a  dredge  should  not  be 
considered  a  matter  of  such  vital  importance  by  the  in- 

tending purchaser  as  is  often  the  case.     If  by  strengthen- 
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ing  and  increasing  the  weight  of  certain  parts  that  are  sub 

jected  to  great  strain  or  wear,  the  first  cost  of  a  dredge  is 
increased  $15,000,  or  $20,000,  or  even  more,  it  is  obvious 
that  a  saving  of  even  V&C.  jut  cu.  yd.  in  working  cost,  by 

reason  of  greater  capacity,  made  possible  by  less  los 

time  for  repairs,  etc.,  to  say  nothing  of  the  greater  cost  "1 

repairs  for  the  light  boat  operating  under  the  same  condi- 

tions, would  soon  compensate  for  the  increased  initial  out- 
lay. 

d. — The  Gardella  dredge  being 
built  by  the  Union  Iron  Works  for  Lawrence  Gardella  OH 

the  Downing  tract  at  Oroville,  will  not  he  i  hed  in 

1911,  hut  will  i  '  iimenee  operations  early  in  Janu- 

ary 1912.  This  is  a  5-ft.  boat,  designed  to  dig  35  ft.  below 
water-level.  The  construction  of  the  9-ft.  dredge  of  the 
Mokelnmne  Mining  Co.  was  delayed  on  account  of  financial 
difficulties,  and  the  property  has  recently  been  taken  over 

by  J.  W.  Goodwin,  who  has  had  considerable  prospecting 

done  during  the  year  on  the  Mokelnmne  and  nearby  prop- 
erties. It  is  expected  that  the  dredge  will  he  operating 

early  in  1912.  The  construction  of  the  E.  L.  Smith  dredge 
at  Weaverville,  Trinity  county,  has  also  been  delayed,  and 

this  dredge  will  not  he  operated  until  1912.  The  dipper 
dredge  on  the  Poker  property,  in  Trinity  county,  will  also 

be  in  operation  in  1012.  The  Bucyrns  Co.  is  building  a  li- 
ft, dredge  for  the  Union  Dredging  Co.  on  the  Fassler  ranch 

near  Folsom,  adjoining  properties  of  the  Natomas  Con- 

solidated. This  dredging  company  has  invited  some  criti- 
cism by  the  methods  employed  in  promoting  its  property, 

but  it  is  said  that  the  management  has  been  taken  out  of  the 

hands  of  the  original  promoters,  and  it  is  proposed  to  have 
the  operations  under  competent  technical  direction.  Xa- 
totna  Xo.  10.  which  will  lie  put  in  commission  in  April 

or  May  11112.  is  the  first  dredge  1"  have  a  steel  hull  in  Cali- 
fornia fields.  This  dredge  will  be  equipped  with  15-cu.  ft. 

buckets.  The  steel  hull  will  he  150  by  56  by  10%  ft.,  and 

will  have  a  total  weight  of  920,000  lb.  This  is  about  one- 
half  of  the  weight  of  a  w   len  hull  to  carry  the  same  ma- 

chinery. The  Scott  River  dredge,  which  was  moved  by  the 
Union  Construction  Co.  from  Siskiyou  to  Trinity  county. 

commenced  work  in  December.  This  is  a  7%-ft.  boat,  and 

its  previous  operations  proving  unsuccessful,  the  dredge 

was  shut  down.  It  was  afterward  bought  by  the  Alta  Bert 
Dredging  Co.  for  ground  near  Trinity  connty.  The  Butte 
Dredging  Co.,  having  worked  out  its  ground  near  Oroville. 

moved  the  dredge  to  Jenny  Lind,  Calaveras  county.  The 
dredge  has  been  equipped  with  a  new  bucket-line  of  4-ft. 
buckets,  and  commenced  operations  on  the  new  ground  in 

December.  The  Poker  Bar  Dredging  Co.  moved  a  Marion 

■Upper  dredge,  which  had  formerly  operated  at  Oroville,  to 
Poker  Bar,  Trinity  county,  but  has  not  yet  completed  the 
new  boat. 

Dredges  Dismantled. — The  Marysville  Gold  Dredging  Co. 
shut  down  Marigold  Xo.  2.  It  is  said  that  this  boat  proved 

too  light  for  the  ground  being  dug.  The  Yuba  Consolidated 
Gold  Fields  shut  down  Yuba  No.  2.  using  some  of  the  ma- 

chinery in  repairing  No.  1,  which  is  of  similar  design,  and 
will  probably  also  be  dismantled  in  the  near  future.  L.  & 

J.  Gardella  dredge  was  dismantled,  part  of  the  machinery 
being  used  on  Gardella  No.  4.  Lava  Bed  No.  3.  Pacific  No. 

1.  and  Calaveras  No.  1,  were  sunk  or  put  out  of  commission 
by  reason  of  accidents  to  defective  hulls.  Natoma  Xo.  8 

and  Yuba  Xo.  10  were  destroyed  by  fire.  Machinery  from 
the  dismantled  Bear  River  dredge  lias  been  moved  to  Oro- 

ville, where  it  is  expected  it  will  be  utilized  later  in  the  con- 

struction of  a  new  boat.  The»Rear  River  property  has 
been  a  great  disappointment  to  the  English  stockholders 

of  Oroville  Dredging.  Ltd.  Originally  expected  to  yield 
12c.  per  cu.  yd.,  three  dredges  have  been  tried  on  this 
ground  without  success.  The  last  dredge,  a  7-ft.  boat. 

handled,  for  the  year  ended  July  31.  1910.  904,876  cu.  yd. 
at  a  stated  cost  of  6.26c.  The  .'round  worked  gave  an  av- 

erage recovery  of  4.71c.  per  cu.  yd.,  so  the  operating  loss 
was  1.53c.  per  cu.  yd.,  or  about  $1200  per  acre. 

Working  Costs. — Mere  figures  of  operating  costs  may  be 
of  some  interest,  but  are  really  of  little  value  unless  accom- 

panied  by   detailed   statements,    and    such    are    not    always 

made  public.  The  working  cost  of  a  dredge  might  show 
iderable  variation  for  different  years,  and  the  cause 

not  he  apparent  unless  such  information  was  furnished. 

In  this  regard  the  following  example  is  pertinent:  In  the 

report  of  Oroville  Dredging,  Ltd.,  for  1910,  mention  is 

made  of  Exploration  Xo.  3.  a  7-ft.  dredge  which  handled 

1,228,110  cu.  yd.  during  the  year,  working  to  an  average 
depth  of  34.5  ft.  The  average  working  time  was  19  hours 

"ill  minutes  per  day,  and  the  operating  cost  4.16c.  per 
cu.  yd.  "The  cost  of  operation  was  reduced  1.54c.  per 
cu.  yd.  (over  that  of  the  previous  year),  practically  all  of 
which  reduction  was  due  to  the  fact  that  the  bucket-line 

had  been  overhauled  and  charged  against  the  previous 

year's  work."  The  average  cost  of  the  dredging  operations 
of  Oroville  Dredging,  Ltd..  in  handling  5,661,612  cu.  yd. 
for  the  year  ended  July  31.  1910,  was  5.05c.  per  cu.  yd. 
The  Yuba  Consolidated  Gold  Eields  handled  for  the  year 

en. led  February  28,  1911.  13.970. 72S  on.  yd.  at  a  total  Cost 
of  5.67c.  per  yd.  The  Xatomas  Consolidated  Co.  has 

dredged,  from  January  1,  1909,  to  June  30,  1911,  a  total  of 

44.542.141  cu.  yd.,  with  an  average  recovery  of  9.82c.,  and 

an  operating  cost  of  4.13c.  per  cu.  yd.  Of  this.  16,989,525 

cu.  yd.  was  dug  during  1910,  at  a  cost  of  4.52c.  per  cu.  yd., 
and  10,793,891  cu.  yd.  during  the  six  months  ended  June  30, 
1911,  at  a  cost  of  3.77c.  per  cu.  yd.  The  lowest  operating 

costs  of  record  are  those  of  a  13%-ft  dredge  operating  in 
the  Sacramento  valley  under  extremely  favorable  conditions. 
This  boat  handled,  from  May  to  December.  1908.  1,830,201 

cu.  yd.  at  a  cost  of  2.3c.  per  cu.  yd.,  and  from  January  1, 
1909.  to  Xovember  1,  1910,  a  period  of  IS  months.  5,814,975 

cu.  yd.  at  a  cost  of  2.74c.  per  cu.  yd.  Xone  of  the  15-ft. 
boats  have  as  yet  been  operating  long  enough  to  make  the 
figures  of  operating  cost  of  permanent  value. 

While  most  of  the  gravel  areas  suitable  for  dredging  in 

California  have  been  examined  in  the  interest  of  dredging 

■rmies.  there  are  areas  which  a  few  years  ago  were 
considered  too  low-grade  for  economic  dredging,  that  will. 
on  account  of  the  great  advance  made  in  dredge  construc- 

tion, and  the  consequent  reduction  of  working  costs,  be 
again  considered.  In  this  connection  it  is  interesting  to 

note  that  a  number  of  examinations  were  made  during  1911. 
The  success  attending  the  moving  of  the  Scott  River,  the 
Butte,  and  the  Poker  Bar  dredges,  will  no  doubt  encourage 

some  of  these  dredging  companies,  whose  property  is  fast 
approaching  an  end,  to  look  for  other  areas.  On  some 

properties  coming  under  my  own  observation,  there  have 
been  certain  parts  which,  if  segregated  from  the  balance 

and  offered  at  a  reasonable  price,  would  be  worthy  of  se- 
rious consideration  by  a  dredging  company,  which  having 

exhausted  its  own  holdings,  was  in  the  possession  of  a  good 

dredge,  valuable  experience  in  dredging  matters,  and  what, 

perhaps,  is  the  most  important,  money  in  the  treasury.  The 
machinery  of  a  dredge,  if  in  good  condition,  can  be  moved 
and  refitted  on  a  new  hull  in  some  cases  at  less  than  one- 
half  of  the  cost  of  a  new  boat,  and  the  resultant  dredge  be 

well  suited  for  the  conditions  under  which  is  is  to  operate. 
Altogether,  with  the  advance  made  in  dredge  construction, 

the  reduction  of  working  costs  and  the  probable  increase  in 
size  of  the  dredge  buckets  to  one  cubic  yard,  enabling  the 
working  under  favorable  conditions  of  areas  that  could  not 
have  possibly  been  previously  considered  as  dredging 

ground,  and  the  possibility  of  working  over  some  of  the 
ground  that  was  first  dredged,  the  outlook  for  dredging  in 
California  is  decidedly  good. 

Onyx  deposits  have  been  known  to  exist  in  east  Ten- 
nessee for  a  long  time,  and  attempts  have  been  made  at 

recurrent  intervals  to  utilize  the  material.  Thus  far  no 

success  has  attended  these  efforts,  but  with  persistent  fre- 
quency hopes  are  aroused  over  some  new  find  and  glowing 

announcements  are  made  of  the  possibilities  of  this  indus- 
try. The  onyx  found  is  of  cave  formation  and  for  the 

most  part  represents  the  remnants  of  vanished  caves.  The 
character  and  extent  of  the  deposits  and  the  possibilities  of 
their  commercial  development  were  discussed  at  the  recent 
meeting  of  the  Geological  Society  of  America  by  C.  H. Gordon. 
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The  Year  Among  Nevada  Mines  and    Mills 

By  I.,  F   anAi 

While  lb«  statement  that   Nevada  owea  hei    pr   nenee 
today  to  bar  mining  industries  is  trite)  it  eannol  be  Irntb 
fully  In  the  past   Nevada  baa  inffen 

the  'wild  catter1  ami  stock  manipulator,     They  bare 
probably  done  more  to  discredit  the  State  and  bar  para 
mount   industry   than   all  other  opposing  influences  <   i 

bined.    Km  now,  by  legislative  act,  they  ha\ •■  I   me  pee 
silili'  iii  control,  and  may  only  apply  their  nefarious  m< 
at  such  greet  personal  risk  thai  it  has  ceased  to  be  attrae 

the  in-  profitable.    The  mining  industry  is  thiTi-i.ni'  mi  a 
sound  ami  attractive  b 

Complete  offlrial  data  of  the  mineral  output  of  thr  State 
is  not  yet  obtainable  tor  the  third  and  fourth  quarters  of 
1911.     The  statistics  here  given   are  compiled    trom   the 
swum  quarterly  statements  of  the  various  operators, 
bullion-tax  purposes,  and  may  be  considered  as  verj 
■arvative. 

Tin'  State's  tonnage  produced  during  the  first  si\  months 
of  1909  was  1,371,027,  and  during  the  Bame  period  tor 
1910,  1,930,977,  an  increase  for  L910  over  L909  of  569,950 

tons,  or  II';.  During  the  first  six  months  of  1911  the 
tonnage  production  was  2,148,901,  an  increase  for  L9U 
over  1910  of  217,924  tons,  or  Ll%%,  and  for  L9U  over 
loop  of  777,874  tons,  or  B79&.  Tonnage  produced  during 
the  second  six  months  ot  1,535,796,  and  during 
the  Bame  period  for  1010.  1,824,051,  an  increase  for  1010 
over  1900  of  288,255  tons,  or  18%%.  The  gross  value  of 
the  on'  production  for  the  first  six  months  of  1909  was 

334,692.77  and  for  the  same  period  of  1910,  $15,026, 

15,  an  increase  for  L910  over  1009  of  .•?i.79l.739.5S. 
or  13V2%.  For  the  first  six  months  of  1911  the  gross 

value  of  production  shows  $10. .'172. 746. 63,  an  increase  for 
1911  over  1910  of  $1,346,314.28,  or  9%,  and  for  1911 

over  lotto  of  $3.13S.053>r,,  „r  ■_'!';.  The  gross  value  of 
ore  production  for  the  second  six  months  of  1909  was 
$11,734,838.40,  and  for  the  same  period  of  1910,  $16,576,- 
750.19,  an  increase  for  1910  over  1909  of  $4,841,911.79, 
or  41%.  Statistics  of  tonnage  and  value  by  quarters  from 
January  1.  1909,  to  June  30.  1911,  are  as  follows: 

1909.  Tons.  Value. 

First  quarter     649,222  $  6.343,635.19 
Secoml  quarter      721,805  6,891,057.58 
Third  quarter      786,888  4,920,837.03 
Fourth   quarter       74S.908  6,814,001.37 

Totals       2,906,823  $24.9C9,.r)31.1 7 
1910.  Tons.  Value. 

First  quarter         930,282  $  6,953,851, 1  I 
Secoml  quarter      1.000.695  8,072,581.21 
Third  quarter          912,802  8,131,375.47 
Fourth  quarter          911.249  8,445,374.72 

Totals       3,755,028  $31,603,182.54 

1911.  Tons.  Value. 

First  quarter     1.075.139  $  8,455,5  13.30 
Second  quarter     1,073,762  7,917,203.33 

Totals      2,148.901  $16,372,746.33 

Clark  County. — During  the  year  ended  December  31, 
1909,  Clark  county  produced  a  tonnage  of  11,317,  of  a 
gross  value  of  $66,723.44;  during  the  same  period  for  1910 
the  production  was  36,894  tons,  of  a  value  of  $190,791.43; 
for  the  first  six  months  of  1911  showed  a  tonnage  of 
2345.  valued  at  $36,447.23.  The  falling  off  evidenced 
at  this  time  is  largely  due  to  the  temporary  suspension 

of  the  Quartette  mine  and  mill  of  Searchlight.  This  is  op- 
erated by  a  close  corporation,  and  facts  for  public  informa- 

tion are  difficult  to  obtain.  The  property  is  a  gold  and 
silver  producer  and  has  thus  far  yielded  over  .$150,000, 
and.  it  is  contended,  still   has  large  ore  reserves  in   sight. 

inty, 

m    the    Searchlight,    Eldorado,    N  •  •  1 1 . .  w    Plni 
mum  is  liberall)   sprinkled   with 
of  iilver4ead  I  il   trill  eventual!] 

•  at   protnii  • 

ChurehiU    County.     I'm  linrchill    Bounty 
product   totaled   715  tone,  of  a  vali   t    | 
228.03;  during   1910,  54   tons,  $8209.30;  and   for  the  first 
m\   monthi  oi    1911,   12  lo  14.     During  the 
two  years,   production   in   this  county   has   scarcely   I   n 

I'ted.   but    extensive    preparations   have    been    made. 
particularly   in    the    Fairview   and    Wonder  .1    I 
future  operations. 

I.\ni.riilil<i    County.    'Esmeralda    county     produced,    in 
[909,  627,870  tons  ol  ore,  of  a  vali   I 
in  1910,  459,801  tone  359;  and  during  the 
six   months  of   1911,   280,333   tons,  $6,022,210.71.      n    it 

NEVADA,  SHOWING  COUNTY  BOUNDARIES. 

impossible  to  do  this  county  justice  in  a  limited  paper  of 
this  nature.  The  Goldfield  Consolidated  Mines  Co.,  here, 
is  probably  the  richest  gold  producer  of  the  world  today. 
Its  wonderful  group  of  mines  has  much  high-grade  mill- 

ing ore  blocked  out  and  a  large  acreage  of  undeveloped 
territory  that  doubtless  contains  untold  wealth.  Its  new 
$1.2511,000  gold  mill  is  now  turning  out  bullion  from  900 
ions  of  ore  per  day,  and  the  property  has  maintained  a 

dividend  rate  of  50c  per  share  per  quarter  for  a  con- 
siderable time  past.  Other  properties  of  exceptional 

promise  in  the  Goldfield  district  are  those  of  the  Florence- 
Goldlield  Mining  Co.,  The  Goldfield  Combination  Fraction 
Mining  Co.,  The  Merger  Mines  Co.,  The  Atlanta  Mines 
i  ....  the  Jumbo  Extension  Mining  Co.,  and  the  C.  0.  D. 
Mines  Co.  The  liianmndlield  district  lias  but  recently  come 
to  the  front  with  a  find  on  the  Goldfield-Belmont  of 

vast  importance.  This  is  giving  new  life  to  the  district. 
The  Rawhide  district  has  many  promising  prospects.  In 
the  Silver  Peak  district  the  Pittsbnrg-Silver  Peak  Mining 
Co.  is  maintaining  a  large,  steady,  and  profitable  produc- 

tion of  low-grade  milling  ore,  of  which  there  is  an  im- 
mense quantity  in  sight.  The  Gold  Mountain  district  is 

particularly   worthy    of   mention    as   a    highly   mineralized 
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on  and  will  doubtless  be  heard  from  in  a  substantial 

manner  before  a  great  while. 

-Eureka   count;    produced,   duri 

1909,  l11-.'  -  :   ore  of  a  gross  value  of  $815,- 
29,578  tons,    r, 

i      aoi    as  of  1911,  9832  b 

off   in    the   production    as 

raliza- tiiin  occasioned  by  an   unpre- 
and   II   Is  in  the  year  1909. 

The   famous  Ricl    I   Consolidated   and   Eureka  Consoli- 
3,   which  were  for  a   number  of  years  the 

ilver  producing  properties  in  the  world,  are 

now  owned  by  the  dnited  Suites  S.  B. &M.  Co.,  and  several 

this  company  expended   over  a  million   dollars 
in   placing  the  mines  on   a  producing  basis.     The  fig 
for   L909  show  the  effects  of  this  effort,  and  as  soon   as 

  I  considerable  production  may  be 
this  propi  i  iv.  but   many  others. 

Actii  ■   now  in  pro  the  reconst  met  i   
the  rail 

ty, — Tliis  county  produced,  during  the 
year  1909,  8846  tons  of  ore,  of  a  value  of  $350,798.96; 

during  1910,  1361  13  Brsl 

six  i   -Hi-  oi    1911,  9166  I  1,448.97.     I  want   par- 
ticularly to  call  attention  to  the  almost  unbelievable  grade 

ill  quantity  of  ore  extracted  during  1910.  Hum 
bold)  county,  one  of  the  largest  counties  in  the  State, 

has  been  but  tittle  prospected  :  i  parison  with  others. 
hut  what  has  been  done  along  these  lines  has  been  pro- 

ductive of  alts.  In  the  National  dis- 

trict i                                    (rational  Mines  <  !o.,  one  of  the 

richest   producers  of  high-grad    in  the  State.     Certain 
table  treasure  chambers,  and  de 

:   but   fairly  begun.     Then'  an  ber  of 

othi  i  pros]  ••'•is   in   this  district.      Hn  aboldi    and 
:  Run  disl  ricts  an  tion  and  will 

shov  its    within    a    reasonab  i 

of  wonderful  richness  have  bul  recently  bi 

lished   in    this   county.   Awakening,    Barretl    Springs,   and 
■  ill.     There  i  ctivity  in  all.  and  the  ore 

icted  is  extraordinarily  rich  in  free  gold.    Particularly 
does  this  apply   to   the  eat      Eti    all, 

.  where  ore  has   I 

out  that  ran   appro-,  pun     gold.     This  camp 
has   I  I    to  a   depth   of  less  Hum   100   ft.,   and. 

while  the  final  oi  any  siteh  mining  venture  is  prob- 
lematical,   RexaU    shows    most    Battering    indications.     A 

e  in  both  Awakening 

and  Barrett  Spi  i   »s,    ind  cm  i    >ur- 
Increases  both  in  the  size  and  richness  of  orebodies 

as  depth  is  attained      [n  n  j  ■•\':'  j   may 
prove  a  formidable  rival  for  first 

.  counties  of  Nevada. 

I  an  ore  production 

for  the  year  1909  of  only  361  %  tons,  of  a  value  of  $1892.05; 
during  1910  this  was  to   11,763  tons,  valued  at 

12;   for  the  Brsl   six    nths  of  1911   it   produced 

1688  tons,  of  at  ate  value  of  $56,512.72.     A   very 
recent  find  of  apparent  magnitude  has  been  made  in  Lander 

5    miles   directly   southwest    of   Austin,   at    what    is 
known  as  the  ci  arroll.     While  no  official  returns 

for  bullion  tax  purposes  have  as  from  this 
property,  I  am  a   what    I   consider  reliable 

sources  thai  thn  dy  been   made,  the 
lowest  returns  from  whicl  I  to  the  ton.     My  last 

information    was   that    a   shaft    appro  !    by    8    ft. 
had  been  sunk  to  a  di  of  i  50  ft.  on  the  deposit,  and 

at  several  points   therein  gouged   out 
for  a  distance  of  6  fl..  and  every  inch  of  the  surface 

expo-  ■  of  ore.     One  of  the  orig 
inal    owners    informed    me,    several    weeks    ago,    that    the 

property  was  under  tease   and   '•   d   to  Salt  Lake  men  for 

$50,000,  of  which  $.".11(111  was  cash.  A  few  days  later  J 
was  told  that  Hie  property  had  been  taken  over  for  eash. 

Lander  county  boasts  a  pro  during  the  early  daw 
of  over  $36,000,000  in  gold  and  silver,  and  its  mineralized 
territory  has  scarcely  been   touched. 

/.o  /. — During   the  year   1909   Lincoln    county 
ms    oi    ore    valued    at    $511,331.33;    in 

1910,  only  760  ions.  $10,640;  and   for  the   first  six  months 
911,    7326   ions.   $46,775.69.      The   same   evil   influence 

  loudburets  and  Hoods  that  proved  temporarily  so  dis- 

astrous  to   Eureka1   county,   figured   largely  in   the  decrease 
of   Lincoln   county's  output;   but,  in   addition,  there  must 

Ided   infflrna!   dissentions  in  the  ranks  of  some  of  the 

larger  operators.     The  ll   1  damage  in   Lincoln  county  has 
■    -        iious    point    to   an   adjustment    of 

the   persona]   differences. 
Lyon  County. — This  county  produced,  during  1909,  21,578 

ions  of  me.  of  an  aggregate  value  of  $78,186.79;  during 

18,469   tons,   valued   at   $79,672.66;   and   during  the 
first  six  months  of  1911,  tonnage  not  given,  hut  of  a  value 

-ls.S4S.66.      The    Lyon    county    product    is    largely    in 
silver.     There  are  large  deposits  of  copper  around  Yering- 
  ind  Mason.     A  standard-gauge  road  has  been  built  into 
the   district,   and    a    smelter  built   near   Wabuska.      A   large 

output  of  copper  is  anticipated. 
Xfh  County.— -This  county  produced,  during  1009.  374,- 

sj7  tons  of  ore.  of  an  aggregate  value  of  $5,740,581.15; 

during  1910,  501,435  tons,  $9,051,441.27;  and  for  the  first 
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s.x  months  of  19]  1.  363,401  tons.  $4,852,952.44.  Nye  county 

boasts  the  greatest  numher  of  producers  of  any  county  in 

i !n  Slate.  The  Tonopah  Mining  Co.  is.  so  far.  the  heaviest 

producer.  The  Tonopah  Belmont  Development  Co.  has  found 
recently  large  new  bodies  of  milling  ore.  and  is  a  rival 
for  first  place.  Other  properties  in  the  Tonopah  district 

worthy  of  especial  mention  are  the  Montana-Tonopah,  the 
Tonopah  Midway,  the  Tonopah  Extension,  the  McNamara, 
and  the  West  End  Consolidated.  All  of  these  are  heavy 

producers.  In  the  Manhattan  district  the  maintenance  of 

the  present  activity  is  hound  to  bring  favorable  results. 

The  Round  Mountain  district  is  holding  its  enviable  posi- 
tion as  a  producer  of  merit,  largely  through  the  efforts 

of  the  Round  Mountain  Mining  Co.,  which  is  turning  out 

high-grade  gold  ore.  In  the  southern  part  of  the  county 
the  Bullfrog,  Rhyolite,  Pioneer,  and  Johnnie  districts  offer 

a  great  field  for  exploration.  The  Mayflower,  in  the  Pio- 
neer district,  and  the  Johnnie  Mining  &  Milling  Co.  should 

be  particularly  mentioned. 

Storey  County. — This  county  for  1909  shows  an  ore  ton- 
nage of  83,048,  valued  at  $643,511.78;  during  1910,  115,890 

tons,  $548,86616;  and  for  the  first  six  months  of  1911, 
43,515  tons.  $301,890.51.  While  the  exciting  times  of  the 
old  Comstock  days  will  probably  never  be  revived,  when 

that  fabulously  rich  lode  was  pouring  its  kiug's  ransom  into 
the  lap  of  an  otherwise  impoverished  nation,  yet  every  in- 

dication points  to  its  taking  a  new  lease  on  life  and  giving 
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■  o  .  Iho 

the  Belcl 

lh«   Choll  i  Crown    Poinl    Gold   i\ 

Silver   Mining   i  ,. .   ii„.  Gould  &   Currj    Mining   Co,   the 
yellow  Jacket  I  idated  m,„ 
'"-  '  "•  pbir,  end  the  Phoenix  have 
Inn  recently  reentered  the  dividend  paying  class.    Tl 
mill    recently   erected    by   the   Mexican    baa   begun   opera 
""»•   and   a   Urge   ;   nnl    of  development    baa   resulted 
in  o  able  bodiea  of  milling  ore.     The  ca 

ity  ..i   the  new  mill  it  .  day. 
Current    i  Gould  & 
furry    property    with   a    liml   of   much    importance.     The 

iow  furnishing  employment  to  approx- 
imately  1000  miners, 

■until. — Thia   eounty    produced,   during    li   
1200  re  of  a  value  o  00     during   1910,  543 

10.62;  and  during  the  o(    L911, 
623  1,069.23.     Bo    tar   Washoe  county   has   been 
a  alight  prodm  i  als  of  value.     There  are 

i"   be   largi  alized   zones    within    her   borders,    but 
tittle  prospecting  has  ever  been  done.    The  effect  of  honest 
persistent  endeavor  .    i,v  results 

ily  attained  on   the   property  ol   the   Nevada   United 
Mines  I  in  a    theasterly  direction  from 

What  is  known  as  the  Arkell  find  on  this  property, 
after  three  years  of  unremitting  labor  without  practical  re- 

sults, has  at  last  brought  it  into  wbal  a]  i  be  a 
just  reward.  The  orebi  yet  been  opened  suffi- 

ciently to  warrant  any  broad 
value,  but   its  general  chai 

ditions  are  I        n   |        i  irgely 
lead-silver,  with  a  small  proporti   f  galena,  zinc,  and 

While  Pmii  ountj    prodm 
1909,  1,678395  tons  of  ore  (princij  ally  copper)  of  a  value 

.$7,114,354.19;  during  1910,  2,407,462  tot  109.83 
and  during  t lie  first  six  months  of  L911,  1,430,651  tons, 

$4,326,529.49.  This  county,  which  during  the  late  '60s  and 

early  '70s  was  the  second  largesi  silver-producing  county 
in  the  Stale,  and  which  Cor  over  twenty  years  lay  dormant, 
i>  today  one  of  the  largesi  producers  of  copper  in  the  world. 
The  copper  belt  lies  in  the  Rol  ag  district  close 
to  the  town  of  Ely.  and  il  is  here  the  famous  Nevada  Con- 

solidated and  Cumberland-Ely  properties  are  found.  Sev- 
eral years  ago  these  properties  were  consolidated.  The  cop- 
per production  Er    the  Nevada  Consolidated  during  1909 

was  57.flti4.477  lb.,  valued  at  over  $7,000,000.  and  in 
1910  the  production  was  64,359,398  lb,  valued  at  $8,171 

These  figures  represent  99.31  ,  of  the  entire  Slate's  produc- 
tion of  copper.  During  the  years  1909  and  1910,  it  is 

understood,  a  curtailment  agreement  was  in  existence  be- 
tween all  of  the  large  copper  companies,  which  had  the 

effect  of  lessening  the  production  of  the  Nevada  Consoli- 
dated materially,  but  notwithstanding  this  agreement,  this 

company  handled  close  to  10,000  tons  of  ore  daily,  some 

of  which  carried  but  0.Sr;  copper,  being  the  lowest-grade 
copper  ever  worked  at  a  profit.  Adjoining  the  Nevada 
Consolidated  is  the  Giroux,  the  property  of  the  Cole-Ryan 
interests,  and  which  is  credited  with  carrying  the  highest 
percentage  of  copper  of  any  property  in  the  Robinson  dis- 

trict. The  Giroux  was  purchased  by  its  present  owners 
several  years  ago,  since  which  time  development  has  been 
carried  forward  to  place  the  mine  on  a  large  producing 
basis.  The  surface  improvements  on  the  Giroux  are  said 
to  be  the  most  modern  and  complete  of  any  property  in 

the  United  States.  Notwithstanding  several  years'  time 
and  many  millions  of  dollars  have  been  expended  on  this 
property,  it  is  not  considered  probable  that  I  lie  extraction 
of  ore  will  be  commenced  before  another  year. 

Douglas,  Elko,  Mineral,  and  Ormsbii  counties  offer  many 
excellent  opportunities  for  development. 

South  Dakota  Gold  and  Tin  Mines 

Bj   R    I.    I' 
.'.1,1911,  ■ «  : 
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181,1 
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4.00 
22 

31,4 
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Totals      1,945,329      $7,625,506.28 

•The    past    twelve   months  have   found   the    Hot 
company    in    operation   without    interruption   of  anj    sort. 
The   labor  question   is  apparently   settled,   and   there 
to  be   no  difficulty  in  securing  all   the  labor  needed 

the  different  branches  of  the  company's  operati      This 
any  has  nearly  <   pleted  the  constrt   
nl  electric  power  |  lanl   on   Spearfisb  creek,  at   a  coal 

of   about    $1,250,000,   which   will    have   a    |  horse 
power  of  7500.     Spearfisb  creek   is  taken  up  at  a  dam 

nine    miles    from    Spearfisfa    anil    the    water   oat 
igb    concrete   tunnels   to   the   power   buildings,   which 

are  built    in   the  upper  pari   of  Spearlish. 

The   Somestake,  Golden   Reward,  and  other  t. 
panics  enjoyed  a  pros]  r,  as  is  shown  by  the  tab- 

ulate,! output.     The  year  was  marked  by  (he  beginning  ol' 
nig  operations  at  Mystic,  which  1ms  attracted  renewed 
iOB     or     1  in-     |  ,  i :  ■    il  ■     of     till'     Black     Hills.        1'l-OS]  e 

has  been  active  throughout   the  Hill-,  and  the  foundations 
are   being   laid    lor  a    renewed   activity   in   mining  gold   and 
silver  throughout  the  region. 

.Much  is  expected  from  the  in  elter  that  is  being 

I  at  Galena  by  the  Black  Hills  Smelting  Works.  The 
plant  will  have  a  daily  capacity  of  300  tons  ol  charge, 

with  pyritic  smelling.  The  Burlington  company  has  ex- 
tended its  narrow-gauge  track  to  the  plant.     Tl   ant 

menl  expects  lo  be  able  to  lian die  profitably  ore  that  car 
lie-  hut  $4  per  ton  in  gold.  One  of  the  principal  contrib- 

utors   of    ore    will    he    the    dill     Edge-Maid    mine,    which    is 
near  by.  The  mine  has  been    lergoing  extensive  prepara- 

tions for  a  large  tonnage  production.  The  ore  will  be 
hauled  over  the   Burlington  track   to  a  new  concentrating 
mill  which  the  new  (lilt  Edge-Maid  company  has  built  near 
tin-  smelter.  The  plant  will  he  able  to  handle  250  Ions 
daily  of  raw   ore.   which    will   be  concentrated  to   about   50 
  -.  and  this  will  furnish  the  flux  for  the  smeller.     There 
are  a  number  of  mines  ill  the  Galena  district  within  a 
radius  of  three  miles,  which  will  be  given  an  opportunity 
to  furnish  ore    lor  the  smelter. 

Progress  has  been  made  in  the  development  of  the  tin 
resources  of  the  Hills  this  past  year.  The  Tinton  Tin  Co. 
has  kepi  a  small  force  of  men  at  work  most  of  Ihe  time 
in  the  mine,  but  no  mill-run  has  been  made.  In  December 

1910  the  company  shipped  SOi.000  lb.  of  black  tin  to  Liver- 
pool,  England,  which  made  48,250  lb.  of  metallic  (in.  This 
was  sold  at  37c.  per  lb.,  or  $13,027.50.  The  company  has 
a  considerable  amount  of  tin  concentrate  on  hand.  There 

is  apparently  an  abundance  of  tin-bearing  ore.  and  the 
milling  should  not  be  a  difficult  metallurgical  problem. 

One  new  company  has  been  organized  to  operate  in  the 
Tinton  district  during  the  year.  It  is  known  as  the  Scotland 
Mining  Co.  It  has  purchased  the  A.  J.  Johnson  ground, 
which  carries  an  extension  of  the  Tinton  tin  veins  to  the 

north.  Active  development  of  these  tin  veins  on  Ihe  prop- 
erty is  now  in  progress.  A  number  of  well  known  mining 

engineers  have  examined  and  made  reports  on  these  tin 
properties  the  past  few  months,  and  it  is  known  that  some 
very  favorable  findings  were  made,  which  will  undoubtedly 
mean  more  activity  in  this  camp  during  the  coming  year. 

•Abstract  from  annual  report  of  State  Mine  Inspector. 
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Colorado  Metallurgical  Progress 

By  P.  H.   ABGAUi 

In  reviewing  the  metallurgical  processes  in  operation  in 
Colorado  at  the  dose  of  the  year  1909,  I  emphasized  the 

fnllowi  then  taking  place:      (1)   The  decline  of 
elting  industry,  due  to  the  scarcity  of  high-grade 

ore;  (2)  the  decadence  of  the  chlorination  process  as  a 
Caotor  in  the  treatment  of  Cripple  Creek  ores;  (3)  the 
rejuvenation  of  the  cyanidation  process.  At  the  close  of 

ir  1911  the  corresponding  situation  is:  (1)  The 
is  nli.iut  holding  its  own  at  the  1909 

tonnage;  (2)  the  chlorination  process  is  no  longer  a  factor 
in  the  treatment  of  Cripple  Creek  ores,  the  Standard  mill. 

handling  about  8000  tons  per  month,  having  closed  Deeem- 
her  1;  (3)  the  cyanidation  process  now  occupies  first  place, 
with  the  Golden  Cycle  and  Portland  mills  at  Colorado  City 

and  Stratton's  Independence  and  the  new  Portland  mills 
at  Victor.  The  Golden  Cycle  has  treated  an  avei 

25,000  tons  per  month  throughout  the  year,  the  Portland 
6000  or  more,  the  Btrat  endence  SOlin  (.,  10,000, 

and    the    new    Portland    G000   to   10,000   tons.        Both    tic- 

Portland  and  the  Standard   plants  have  been   re-working 

the   tailing   from    old   chlorination    mills   by   the   cyanidation 
at    substantial    profits,    and    the    Portland    is    now 

eliminating   chlorination    and    changing    the    entire    mill    to 

cyanidation. 
Cripple  Creek 

The  past  two  years  have  been  active  ones  in  the  metal- 

lurgy of  Cripple  Creek  ores.  The  valley  plants  still  treat 
80%  of  the  ores  produced,   though   division   according  to 

lower-grade  ore,  and  treatment  methods  must  be  devised 
to  meet  this  condition.  The  valley  plants,  with  a  dollar 

a  ton  freight  for  a  30-mile  down-hill  haul,  have  about 
reached  their  limit  in  the  matter  of  freight  and  treatment 

charges,  as  a  comparison  of  the  following  tables  will  show : 

^Freight  ant  Treatment 
1909 

Per  ton 
   $4.00    5.25 

   6.00 
   6.50 

to  iy2    7.oo 

to  2           7.:>u 
to  3         8.50 

Oz.  An 

Up  1 
i.,  • 

%  to  1 

1  to    V., 

1J4 

2 

Oz.  Au 

% 
1 

lVi 

2 

1911 

Per  ton ....  $4.00 
....  4.50 

....  5.00 

....  5.50 

to  iy2     6.00 
to  2          6.50 

to  3        r.on 

to    % 

to  1 

to  lVi 

to  .3 
8.75 to  5 

3.00 
That  this  scaled  rate,  at  best,  no  more  than  covers  ex- 

penses on  the  lower  grades  is  borne  out  by  the  following 
significant  statement  from  the  last  annual  report  of  the 

United  States  Refining  &  Reduction  Co..  operating  the 

Standard  mill:  "An  increase  in  tonnage  was  not  possible, 
nor  was  the  management  able  to  obtain  treatment  charges 

giving  any  material  profit  over  and  above  actual  expenses." 
Of  the  mills  in  the  district,  the  Jo  Dandy,  Wild  Horse, 

and  Anaconda  are  simple  cyanidation  plants,  and  having 

oxidized  ores  to  deal  with,  present  nothing  new.  Stratton's 
Independence  and  the  new  Portland,  being  designed  to 

treat  low-grade  sulpho-tellurides.  mark  the  new  metallurg- 
ical strides,  hence  more  or  less  detailed  accounts  of  these 

two  mills  will  be  presented. 

Stratton's   Independence. — The    process,    or   combination 

Miu.s  for  Treating  Cripple  Creek  Ore 

Name. 
Lawrence   .... 
Gillette   

Economic 
El  Paso   
National   

Philadelphia    . 
Union    
Standard    .... 
Portland   

Golden  Cycle  . 
Metallic     
Dorcas      

Brodie      
Isabella   
Wild  Horse  .  . 
Anaconda   

Independence 
New  Portland 

Jo    Dandy    . . . 
Ajax   
Trilby   
Little  Giant  .  . 
Homestake  . .  . 

Tons 

capacity. 
. .  100 

. .  100 . .  300 

. .  150 

.  .  100 

.  .  250 
. .  300 

. .  400 

. .  1000 

.  .  350 

.  .  100 

.  .  120 
. .  100 

.  .  100 

.  .  100 

. .  350 
. .  350 
.  100 

.  .  200 

.  .  100 

50 
..  50 

Process. 

Chlorination 

Roast-cvanide 

Cyanidation 

Coneentrating-cyanide 

Cyanidation    .  .  . 
Clancy  process 
Roast-cyanide    . 

Cyanidation   ... 

Remarks. 

Destroyed  by  fire 

Dismantled 
Obsolete:  closed Closed 

About  60%  capacity 

About  75%  capacity 
To  capacity 

Dismantled 
Destroyed  by  fire u  '         u      tt 

Closed About  capacity 

About  half  capacity 
To  capacity 

Starting 

Closed 
Starting 

s  shows   a  change.      Of  the  ore  sent    to  the  valley 

plants   in    1909.    about    50  Heated    by   chlorination: 

in  1911   fully  7"r;    has  been  cvanided  at   the  I 

mill.     The  small   cyanidation   plants  in   Cripple   Creek   dis- 
trict   proper,   thosi  a   trea     oxidized   ores,  have 

much.      The    Wild    Horse    was    ' 

one    in    fairly    continuous    operation    tl  the    two 

years.     The  Wishbone  r  le  mill  closed  down  early 

in  1910  and  was  .;  ire   August  13,  1910.     The 

Trilby  roast-cyanide  mi"  been  operated  at  all  dur- 
ing   the    period,    and    the    Anaconda    has    been    but     lateh 

re-started.     The   K  the  Jo  Dandy,  and  the 
Ajax    Clancy-process    mill    are    new. 

The  big  feature  of  the  two  yen1 
district  has  been  the  increase  in   milling  "I    1> 
Each   year  the   district    is    producing   a    larger   tonnage   of 

of  processes,  elaborated  by  Philip  Argall  in  the  spring  of 

1907,  and  laid  before  and  approved  by  the  directors  of 

Stratton's  Independence,  Ltd.,  in  June  of  that  year,  pro- 
vided for: 

1.  Crushing  the  ore  in  cyanide  solution  instead  of  water 
in  order  that  the  cyanide  should  begin  dissolving  gold  from 
the  moment  that  fine  crushing  began. 

2.  Removing  the  rebellious  tellurides  as  completely  as 

possible  by  a  careful  concentration  conducted  alike  on  sand 
and  slime. 

3.  Leaching  the  sand  in  ordinary  tanks  to  effect  a  fur- 
ther extraction  and  to  wash  out  the  remaining  traces  of 

cyanidation. 
4.  Treating  the  slime  by  air-agitation  and  bromo-cyanide 

or  other  oxidizers  as  and  when  required.  (A  long  and  thor- 
ough   series    of    full    working   tests    has    since    established 
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BTRATTON'S  INI'i:i-I.M.|,\(  K  MII.I.,  WITH   A.PAX  IN"  BACKGROUND. 

N'KW   PORTLAND    MII.I..    CniPPIiK    IIIKKK.    CULOKAIK1. 

per  month.  This  is  not  a  high  recovery,  but  anyone  who 
has  struggled  with  Cripple  Creek  sulpho-telluride  ore  will 
admit  it  is  quite  a  feat  to  obtain  70%  from  $2.75  un- 
roasted  ore,  yet,  as  a  matter  of  fact,  actual  milling  re- 

sults have  bettered  the  estimates  made  before  the  plant 
was  designed,  full  details  of  which  are  given  in  The  Mining 
Magazine  for  November  1911. 

New  Portland. — The   second   important   mill   of   the   dis- 

nide  when  necessary.  The  concentrate  produced  in  this 
mill  is  shipped  to  the  Colorado  City  plant  of  the  Portland 
company  for  roasting  and  eyanidation;  the  cyanide  pre- 

cipitate is  also  worked  up  into  bars  at  the  same  plant. 
The  costs  and  the  recovery  are  closely  guarded ;  in  the 

annual  report  of  ll"-  company  receipts  at  the  mine  and 
the  two  mills  are  lumped  together  in  one  item,  "cash 
receipts    from    operation    of   mine    and    mills."      The    local 
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rs,  however,  under  date  of  October  19,  1911,  givi 
"In  the  hist  three  months,  ei  ■ 

were   treated,   resulting    in    a    profil     <>i 
10.78,  averaging  betl 

i  ucl  is  now  a  s|  iendid  mill,  well  man- 

d,   ami  will    proceed   in   lime   in 

lian  all  metallurgists  wish 
staff. 

-The  big  expert  .  tin-  Ajax  Clanoy- 
d  is  stall  it 

going  alterations  and  adjustments.     The   Clancy 
a  radical  departure  from  standard  |  racti   n  Cripple  Creek 
low-'.-  in    that    concentration    is    to    be 

and  the  recovery  to  lip  made  bv  straight  chemical  methods 
aided  by  electricity.    This  is  the  most  recent  Clancy  proi 
and  its  meri  be  seen.    Mechanically 

the  mill  is  rather  complicated,  which  is  to  be  regretted, 

a  new  process  is  to  he  tried,  but  this  apparently  dor- 
not  dampen  the  enthusiasm  of  A.  \V.  Warwick,  the  chief 

metallurgist,  who  has  already  predicted  the  chemical  con- 
sumption at  12c.  i  er  ton  and  the  total  eost  per  ton  at  $1.20. 

The  formal  beginning  of  continuous  milling  operations  at 

the  A.jax  mill  is  awaited  with  expectant  interest.  Every- 
one in  the  district  wishes  a  success  may  be  scored  by  the 

new  process,  fully  up  to  the  claims  made  by  Mr.  Warwick, 
as  in  that  event  a  notable  advance  will  he  marked  in 

Cripple  Creek  metallurgy.  None  of  the  methods  now  in 
use  i>  perfect,  and  the  profession  will  welcome  any  im- 

provement to  increase  the  profit  in  milling  low-grade  ore. 

One  of  Ha-  cyanidation-concentration  mills  producing 
high-grade  smelter  product  has  got  the  cost  of  treating  the 
concentrate  down  to  Idc.  per  ton  milled;  this,  pins  the 

small  cost  of  concentrating,  is  an  expense  the  Clancy 
process  seeks  to  avoid,  and  to  do  so  it  may  he  necessary 

to  crush  the  ore  to  pass  loll  or  possibly  200-mesh  screen 
aperture.  Hence,  unless  much  higher  extractions  are  ob- 

gain  is  not  worth  the  candle. 

Isabella. — An  attempt  was  made  during  the  year  to  work 
over  the  tailing  accumulation  of  the  Isabella  mill,  hut  with- 

out  success,  the  plant  now  being  idle. 

nary. — Taking  the  district  as  a  whole,  the  following 
ral  summary  may  hi'  made.    There  is  an  ever  increasing 

quantity  of  tow-grade  ore  being  produced  which  will  had 
to  II  any  more  mills  in  the  district.     From 

present  indications  the  method  in  use  at  the  Independence 

mill  is  the  most  likely  to  l  to  its  cheapness 
'plication.     The  valley  mills  will  soon   - 

a  decrease  in  ore-supply  due  i  !ing,   and  to  the 
lad  thai  .  to  be  produced  ill  the  low-grade  mills. 
is  a  smelter  product.     A   further  point   to  lie  noted  in  the 

cyanidation  mills  is  that    the  mechanical  means  employed 

lane   about    reached    their   highest    Stage   of   usefulness,   and 

iv  further  pro-;  ■  along  chemical  lines. 
Leadville 

Sulphide  ores  form  the  bulk  of  t.oadville's  production, 
the  chief  ore  being  iron  pyrite  carrying  a  little  gold  and 

silver  with  frequently  some  lead  ami  copper,     'flic  ores  are 
the    Colorado   smellers.      The   second    la 

tone;'  tde    up    of    the    mi  ,at    is. 
T.ineblende.  pyrite.  and   galena.  de  zinc  sul- 

phide ore  is  shipped  dirct  to  the  zinc  smelters  at   points  in 
Kansas    and    Oklahoma,    while    the    1" 

sulphide  is  sen!  acentratioit  |  Canon  City. 
Pueblo,  am  r.    Of  the  oxidized  oxide,  car- 

rying about  Hi';    mangani  the  greatest   ton 
wlh   zi   xide   or  exl    in    point    of   production. 
Lead  oxide  on  orm  but   a  small   prop 
of  the  total   output.      Iron  anil  lead  oxide  ores  at 

locally,   while    tin-   oxidized    zinc    ores   are    sent    I"    the   zinc 

smelters   for  treat]  sulphide   ores,   carrying 
gold,   silver,   and   copper   are    now    being   mined    in    gt 
quantity,    and    this   material    finds    a    ready    market    at    the 
Colorado  smelt,  i 

The  Arkansas  Valley   smel  I   ladville  has  been   in 

eontinuons   operation    throughout    the   year   treating   about 
000  tons  per  day  in  four  furnaces.     This  plant  is  equipped 

with  eight  blast-furnaces,  ami  is  therefore  running  on  ap- 

]  roximately  unc-hal.    its  normal   capacity,  as   indeed   is  the 
.nil    most    Ol    the    Colorado   smellers.      Practically    the 

only  meeha  effected  al  (his  si  lelter  during 

the  yen  has  been  the  addition  id'  several  sintering  pots  to 
increase  the  roastiBg  capacity  of  the  Huntinuton-ileherlein 

plain,      'fins  added    i-  acity    was   made    necessary 
by  the  eonstan  increase  in  the  proportion  of  sulphide  ores 

coming  to  the  plant.  In  order  to  handle  the  silieious  ores 

carrying  a  low  sulphur  content,  Dwight-Lloyd  sintering 
to  be  installed. 

The  milling  ol  Leadville's  low-grade  mixed  sulphide  ores 
has  i"  li  conducted   with  any  marked  degree 

.  and.  of  the  various  mills  and  concentration 

led  in  the  district,  not  one  is  now  in  operation. 

The  failure  of  these  mills  may  be  attributed  both  to  the  com- 

plex nature  of  the  crude  ore  and  to  the  high  cost  of  opera- 
tion. The  past  year  witnessed  the  closing  of  the  Rowe  mill, 

of  the  American  Zinc  Extraction  Co..  owing,  it  is  said,  to 

the  lack  of  a  sufficient  supply  of  suitable  ore  to  keep  it  in 

successful  operation.  This  mill  was  erected  to  treat  low- 

grade  iron-zinc  sulphides  and  had  been  in  continuous  opera- 
tion since  1905!  As  originally  designed,  the  ore  was  crushed 

and  sampled  when  dried  and  further  reduced  to  pass  a 

0.043-in.  screen  aperture,  after  which  it  was  fed  to  Inter- 
national separators,  where  a  magnetic  separation  of  the 

blende  and  iron  was  effected.  With  a  change  in  the  nature 

of  the  ore  received,  the  operation  of  Ihese  separators  upon 

the  raw  ore  did  not  prove  satisfactory.  They  were  conse- 
quently eliminated  and  the  process  was  altered  to  include 

a  magnetic  roast  in  White-Howell  furnaces,  followed  by 

cooling  prior  to  magnetic  separation  on  t'leveland-Knowles 
machines.  These  machines  picked  up  the  magnetic  iron, 
the  zinc,  with  its  associated  minerals  and  gangne,  passiug 

as  zinc  product.  While  running  on  iron-ziuc  sulphide  ore 
the  last  described  method  of  treatment  was  profitable,  and 
was  later  extended  In  handle  ores  containing  some  galena 

and  a  more  highly  silieious  gangne,     This  was  accomplished 

by    the    additi   jf    a    wet-concentration    plant,    where    the 
product  from  I  he  Cleveland-Knowles  separators  was  passed 
over  tables  obtaining  a  resultant  product  of  lead  sulphide 

heading,  a  zinc  sulphide  middling,  and  leaving  (he  gangne 
to  pass  off  in  the  tailing,  ft  was  at  first  found  difficult  to 
obtain  a  clean  separation  between  the  galena  and  blende, 
while  considerable  zinc  losses  occurred  in  slime,  but  these 

difficulties  were  finally,  in  a  large  measure,  overcome.  Dur- 
ing Ihe  life  of  the  mill  it  had  done  much  toward  solving 

(he  problem  of  concentrating  the  low-grade  mixed  sulphide 
ores  of  Leadville.  and  its  keen  competition  in  bidding  for 

re  supply  resulted  in  materially  advancing  the  price 

paid  the  miner  for  such  rues.  The  low-grade  iron-zinc  and 
zinc-lead  sulphides  are  now  being  shipped  to  the  Canon 

City  mill,  of  the  Empire  Zinc  Co..  and  to  the  plant  of  the 
Western  Chemical  Manufacturing  Co.  at  Denver.  The 

nude  ore  does,  however,  receive  some  preliminary  prepara- 
tion for  the  market,  as  hand  sorting  has  been  adopted  at 

of  the  mines  with  highly  satisfactory  results.  The 

common  practice  is  to  pick  out  the  silver-hearing  pyrite  and 

galena,  and  also  the  higher-grade  •zineblende,  which  sep- 
arate products  are  then  shipped  direct  to  the  various  smelt- 

ers, leaving  the  bulk  ol  the  mixed  sulphide  to  he  sent  to 
the  zinc  concentration  mills  as  noted  above. 

The  production  of  oxidized  zinc  ores  is  now  an  important 

feature  of  Leadville's  mining  industry.  Although  the  valu- 
able nature  of  these  ores  was  not  recognized  until  late  in 

1910,  so  rapid  has  been  their  development  that  shipments  of 
zinc  carbonate  ore  have  already  reached  a  monthly  output 
of  some  12. nun  tons.  This  tonnage  is  sent  direct  to  the 

Eastern  zinc  smelters  and  shipments  are  limited  to  ores  con- 
taining an  average  of  30$  zinc.  The  general  schedule 

upon  which  these  ores  are  purchased  has  been  extended  to 

all  producers  alike,  and  is  as  follows:  $15.60  per  ton.  dry 
weight,  f.o.b.  standard-gauge  cars  at  Leadville.  Colorado, 

for  ores  containing  35$  zinc,  when  spelter  sells  at  $5.50 

per  hundred  pounds  St.  Louis:  the  variation  per  unit  to  be 
at  the  rate  of  $2  per  unit  above  35%  zinc  and  down  to  30% 

zinc,  and  at  the  rate  of  90c.  per  unit  below  30%  zinc;  as 
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that  .   which  hi 

■  ■  product.     Several  trial  shipments  of  this 
iai,  in  lots  of  shoal  ni  i" 

the  i  pur- 

pose- danll) 

li  would  therefore  appear  thai  these 

ore*  cannot  be  profitably  smelted  direcl  hi   rding  to  exist 
The  problem  then 

np  to  the  standard  required  by  present  market 
conditions,  and  numerous  metallurgists  are  now  in  the  field 

working  toward  the  successful  solution  of  this  problem. 
Sm.hu 

The  Ohio  fl  Colorado  Smelting  iv.   Refining  Co.  si  tins 

pJaea  i>  running  two  blast-furnaces  and  treating  an  average 

■mi  tons  "t  me  per  month,  drawing  its  ore  supply  from 
Leadville  and  the  Sun   Jnan   region.     Many  uiei'hiinieiil   im- 
provements  have  been  introduced  daring  the  past  two  years, 
and  this  plant    is  now   regarded   as  one  of  [he   must    n|i   to 

date  in  Colorado.  The  chief  improvements  have  been  made  in 

the  roasting  department,  where  hand-worked  reverberatory 

furnaces  have  bean  eliminated  and  time  Godfrey  mechan- 
ical  roasters  installed.     These  hitter  have  a  daily  cap 

of  30  tons  each  and  reduce  the  raw  sulphide  ores  to  about 
20      sulphur.    This  partly  roasted  product  is  fed  to  tour 

Dwigfat-Lloyd  sintering  machines,  where  the  roast  is  com- 
pleted. This  plant  was  one  of  the  tirst  to  adopt  the  Dwight- 

I.loy.l  niaehines.  anil  it  was  hugely  through  the  efforts  of 
the  management  here,  that  many  of  the  early  mechanical 
defects  were  corrected  and  the  whole  proeess  worked  out 

to  a  successful  conclusion.  An  electric  haulage  system  for 

handling  the  slau'  has  just  been  installed. 
PlKBLO 

The  Pueblo  smelter  has  increased  its  Huntington-Heber- 
lein  plant  somewhat  to  accommodate  the  increased  tonnage 
of  concentrate   received,   ami    ha  crated   at    a  little 

better  than  one-half  capacity  throughout  the  year.  The 
zinc  smelter  has  been  run  at  full  capacity,  with  nothing 
new  along  metallurgical  lines  to  report.  The  steel  works 

has  had  three  blast-furnaces  and  twelve  open-hearth  fur- 
naces in  operation  throughout  the  year.  The  prices  on  all 

products  except  rails  have  been  much  lower  than  in  years, 

yet  a  substantia]  gain  is  shown  in  (lie  net  earnings,  speaking 
well  for  the  metallurgists  in  charge.  The  principal  ore 

supply  is  in  Wyoming,  a  heavy  tonnage  also  comes  from 
New  Mexico. 

Dexver 

The  fllobe  smelter  has  operated  at  one-half  capacity  this 

year,  the  only  changes  noted  being  the  contemplated  in- 

stallation of  Dwight-Lloyd  machines.  The  Argo  smelter 
has  passed  into  history.  The  past  year  witnessed  the  work- 

ing over  of  the  dump  with  considerable,  profit  to  the  le 
The  Modem  smeller,  as  predicted  two  years  ago,  is  extinct, 

having  been  literally  smothered  in  its  own  Hue-dust,  and 
leaving  certain  misguided  ones  $700,000  out. 

Golden 

The  plant  of  the  North  American  Smelting  Co.  at  Golden 

has  run  at  full  capacity  throughout  the  year  on  ores  from 
Georgetown  and  Idaho  Springs. 

Idaho  Springs 

The  Hudson  Reduction  Co.  at  this  place  has  during  the 

year  remodeled  the  old  Hudson  concentrator  and  applied 

electro-amalgamation  and  cyanidation.  The  ore  is  stamped. 
run  over  amalgamating  plates,  and  further  amalgamation 

accomplished  in  tank  electro-amalgamators.  The  resulting 
pulp  is  concentrated  on  Card  and  Wilfley  tables,  followed 
by  agitation  in  cvanide  solution,  the  concentrate  being 
shipped  to  the  smelters.  Excellent  results  are  said  to  have 
been  obtained. 

San  Juan 

The  famous  mills  of  this  district,  the  Liberty  Bell,  Camp 

up  to  date  and  thorou  - 

In  eonclusi    the  ■ 

liable  metallurgical  activity.    The  crying  >• 
method  ..i   handling  I  Leadville, 
and  this  problem  I  ax| 

a  constantly  -  production  ol  deed, 
this  shortage  of  silica  may  become  ■  rital  problem  during 
the  i   i i 1 1 ■_■  year.    Cripple  Creek  will  witness  the  trial  of 
the  Clancy  process,  and  many  eo  being 
held  np  until  the  results  of  this  trial  are  known.  The 

United  states  Reduction  5  Refining  Co.  is  turning  us  atten- 

tion to  the  Oyaniding  Of  its  various  tailing  dumps;   III. 
ai  the  0   u  Plant  at  Florence  is  now  I  On 

Friday.  November  10,  water  came  into  the 

Roosevelt  deep  drainage  tunnel  at  Cripple  tick,  marking 
practically  the  completion  of  ibis  enterprise.  Deep  mining 
will  therefore  he  possible  early  in  1012,  with  a  greater  num- 

ber of  men  employed  and  renewed  activity  in  bolli  mining and  metallurgy. 

Eastern  Oregon 

By  tin:  Special  correspondent 

During  PHI  there  was  a  pronounced  revival  of  minim.' 
operations  in  eastern  Oregon,  which  applies  principally  to 

Baker  and  Grant  counties,  for  which  Baker,  Sumpter,  and 

Granite  arc  centres.    One  feature  of  the  year's  progress  was 
the  renewal  of  operations  on  the  North  Pole  mine,  al  Bourne. 

This  property  was  operated  successfully  for  ten  years  by 
Baring  Brothers  through  B.  Melzer  as  manager.  After 
a  period  of  idleness  lasting  two  years,  it  has  been  reopened 

by  a  Portland  company  under  a  bond  and  lease.  It  is  a 

gold  mine,  the  veins  of  ore  in  which  are  in  a  zone  of 
slate.  On  the  same  belt  is  the  Columbia  mine,  which  has 

been  operated  steadily  for  fifteen  years.  The  prop- 

erty is  well  equipped,  the  mill  including  stamps,  amalga- 
mation and  cyanidation  departments.  During  the  period 

named  there  has  been  no  change  in  the  management,  which 
has  been  in  the  hands  of  Frank  S.  Baillie.  The  (lolcomla, 

situated  on  the  same  zone  as  the  Columbia  and  North  Pole, 

was  started  up  by  Spokane  operators  after  having  been 
closed  a  number  of  years.  The  Red  Boy.  a  big  producer 
ten  years  atro.  is  situated  near  Granite.  It  passed  through 

a  period  of  idleness,  but  within  the  past  iwo  years  has  been 
explored  and  developed  extensively,  whereby  its  prospects 
have  been  much  improved.     The  Red   Boy  is  well  equipped 

with   air-i   ipressor,   hoist,   and    mill,   and   is  supplied   with 

water-power.  The  operations  in  the  Greenhorn  district  have 
been  marked  by  good  progress,  several  mines  being  at 

wuilc  on  a  small  scale.  The  Highland  mine,  situated  be- 
tween the  old  Baisley-Elkhorn  and  the  North  Pole  mines, 

lias  been  under  development  during  the  past  three  years. 

ore  of  •!   1  grade  has  been  shipped,  and  a  large  ton- 

nage of  ore  "!'  milling  grade  has  been  exposed;  the  High- 
land (I.  M.  Co.  is  now  erecting  a  mill  for  jig  and  table 

concentration,  the  valuable  metals  consisting  of  gold  and 
silver  associated  with  iron  pyrite.  Tests  show  a  recovery 

of  85%  by  this  method.  The  Rainbow  mine,  situated  in 
Mormon  basin,  was  develo]  ed  and  put  on  a  paying  basis 

within  the  past  eight  years  by  the  Commercial  M.  Co..  which 

sold  the  properly  about  ten  months  ago  to  the  United  States 
S.  R.  &  M.  Co.  Since  the  consummation  of  the  purchase 

the  mine  and  mill  have  been  in  charge  of  the  exploration 

department  of  the  latter  company.  The  Humboldt  mine,  in 

the  vicinity  of  the  Rainbow,  has  been  in  course  of  develop- 
ment during  the  year,  with  encouraging  results.  The  Dixie 

Meadows  mine  and  mill,  situated  at  Prairie  City  and  con- 

trolled by  New  York  men.  have  been  in  operation  during 

the  year.  The  ore  consists  of  gold-bearing  quartz,  contain- 

ing sulphides;  the  milling  method  consists  of  stamp  crush- 
ing, amalgamation,  and  concentration.  Experiments  are 

being  made  with  the  view  to  cyaniding  the  tailing. 
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Anzona 

By  C.  F.  Tolman.  Jr. 

In   reviewing  mining  i  in    Arizona   for  the  year 

1910,  some  indirect  hen.  im  t lie  cautious  atti- 
tude .it  capital  toward  mining  ventures  were  mentioned,  and 

attention  was  called  to  the  decline  in  wild-catting,  and  the 
forced  advances  in  mining  and  metallurgy.  These  tendencies 

have  been  still  more  in  evidence  during  the  year  just  fin- 
ished, and  those  companies  that  have  been  able  to  weather 

the  financial  storms  of  the  past  few  years  are  reconstructing 

their  plants,  developing  more  economical  methods  of  mining. 

billing  with  adjacent  properties;  the  last  for  eco- 

nomically working  the  deposits,  rather  than  with  a  view- 
to  stock  manipulation.  The  list  of  companies  building  or 

rebuilding  reduction  plants  includes  all  but  two  of  the  im- 

portant copper  producers.  In  addition  to  the  great  Can- 
anea  plant  just  rebuilt,  which  lies  south  of  the  Arizona 

boundary  line,  the  new  concentrator  at  Miami  has  been 
finished,  its  last  unit  having  been  set  to  work.  The  con- 

centrator and  new  smelter  at  Ray  are  nearing  completion. 

A  5000-ton  mill  for  the  Inspiration  M.  Co.  is  being  planned, 
as  well  as  a  reduction  plant  for  the  Ray  Central.  The 
construction  of  an  entirely  new  plant  has  been  authorized 

by  the  Arizona  Cupper  Co.  at  Morenci,  and  the  reconstruc- 
tion of  the  Calumet  &  Arizona  plant  at  Douglas  has  been 

begun.  Finally  the  United  Verde  has  decided  to  build 
a  new  smelter  in  the  valley  below  the  mine.  All  of  this 

reconstruction  work  is  under  the  charge  of  three  noted 
engineers.  L.  D.  Ricketts.  H.  Kenyon  Rurch,  and  C.  H. 

Repath.  After  all  the  experimental  work  on  the  ores  at 
the  mines,  and  with  the  advantage  of  having  the  results 
of  the  concentration  of  similar  ores  in  Utah  and  elsewhere. 

the  65  to  70$  savin?  at  Ray  and  the  reported  7.V;  saving 
at  Miami  is  far  from  cause  for  congratulation  when  the 

value  of  the  h>st  product  is  considered.  The  query  will 

not  down:  'Has  no(  wet-coneenfaration  for  the  ehalcocite 
ores  been  thoroughly  tried  and  been   found  wanli 

The  work  of  the  past  year  at  Ray  and  Miami  has  taught 
its  lessons  regarding  the  saving  of  ores,  and  much  more 

will  be  learned  next  year.  The  combination  of  properties 
for  the  economical  working  of  the  deposit  is  much  more 

difficult  to  effect  than  I  lie  solution  of  engineering  prob- 

lems of  mining  and  metallurgy.  During  the  past  year 
preliminary  steps  have  been  taken  for  such  combination, 

and  much  will  probably  be  accomplished  along  this  line 

this  year.  Where  claims  interlock  and  caving  stopes  in 
.me  mine  injure  the  neighbor,  as  at  Morenci.  the  demand 
for  combination  is  evident,  but  as  far  as  known,  no  com- 

binations are  contemplated  in  this  district.  The  expense  of 
pumping  and  the  depth  to  the  sulphide  ores,  demand  the 
combination  of  all  companies  on  the  Old  Dominion  and 
parallel  lodes  at  Globe.  The  combination  of  two  of  these 

(the  Arizona  Commercial  and  the  Superior  &  Boston)  is 
practically  consummated.  At  Ray.  the  Hercules  and  the 

■ntral  are  planning  to  combine,  possibly  to  make 
the  task  of  swallowing  both  easier  for  the  Ray  Consolidated. 
The  Miami-Keystone-Inspiration-Live  Oak  combination,  so 
much  discussed,  was  a  logical  one.  and  would  have  covered 

all  that  has  been  developed  of  the  great  ore  zone,  with 

approximate!  proved  ore.     It   would 

have    been    al  -.    however,    of   the   most    important 
stimulus  for  advanced  engineering  work — competition  of 
adjacent  mines  working  under  the  same  Condi 

Little  has  been  made  public  during  the  past  year  of  tech- 
nical and  scientific  int.  :  ng  the  developments  in 

the  older  camps.  Al  Bisbee  the  deeper  sulphide  orebodies 
developed  by  the  Calumet  &  Arizona  company  are  of  in- 

terest and  should  be  described.  The  purchase  by  the  Cop- 

ering  the  'ore  trough'  toward 
heasl  bej oi  <:  anj  •  the  workh  cresting. 

At  Gloh  -factory  results  of  further  exploration 
in  the  Old  Dominion  are  reported.  The  Miami-Inspiration 
ore  zone  has  been  developed  actively  as  noted  above,  and 
the  discovery  of  ore  on  the  Southwest  Miami  is  interesting 

in    that    it   extends  the   zone   in    that    direction.      The   great 

depth  at  which  the  secondary  sulphides  are  found  at  this 

end  of  the  orebody  (1000  to  14(10  ft.)  is  the  result  of 
peculiar  structural  relations,  and  of  past  topographies. 

will  probably  be  discussed  in  F.  It.  Ransome's  report 
on  the  re-survey  <>(  the  district.  At  Hay  the  interest  cen- 

tres in  reduction  plants  and  mining  methods,  and  it  is 

to  be  hoped  tiiai  the  results  of  the  experiments  along  both 
lines  will  be  made  public. 

The  paralysis  that  has  affected  the  mining  operations 

of  all  but  the  larger  companies  has  extended  to  prospect- 
ing, so  that  new  finds  of  importance  are  hardly  to  be  ex- 

pected. There  seems,  however,  but  little  chance  of  find- 
ing a  new  disseminated  deposit  of  anything  like  the  size 

or  value  of  the  Ray  orebodies  or  the  Miami-Inspiration  ore 
zone.  The  Bagdad  Copper  Co.,  operating  north  of  Hills- 

dale in  Yavapai  county,  is  reported  to  have  developed  a 

disseminated  copper  deposit  containing  five  to  six 

million  tons  of  ore.  The  disseminated  deposits  in  the 

neighborhood  of  Silverbell,  Pima  county,  have  been  devel- 
oped to  a  considerable  extent,  but  the  results  have  not 

been  made  public.  It  may  be  stated,  however,  that  the 

ore  is  concentrated  along  silicified  fissure  zones  in  the  por- 

phyry and  granite,  and  therefore  lacks  the  continuity  of 
the  Ray  orebody.  The  reported  tonnage  and  the  value  of 

ore  given  out  by  the  Copper  Creek  company  in  the  Ga- 
liuro  mountains.  Pinal  county,  would  receive  more  atten- 

tion if  vouched  for  by  an  engineer  of  standing.  This 

property  is  reported  to  have  been  taken  over  by  a  FVench 
company.  The  famous  Ajo  properties  have  been  bonded 

by  the  Calumet  &  Arizona.  The  possibility  of  a  dissem- 
inated deposit  here  has  been  recognized  for  a  number  of 

years,  and  an  attempt  to  drill  was  made  by  engineers 
connected  with  the  Ray  Com.  but  it  was  abandoned  on 

account  of  the  difficulty  of  churn-drilling.  The  develop- 
ment on  the  large  number  of  copper  prospects  has  been 

cut  down  in  most  cases  to  the  assessment  work  necessary 
to  bold  the  claims. 

The  Copper  Queen  Consolidated  Mining  Co.  is  busily 
pushing  development  on  claims  it  has  bonded  in  the  Old 

Hat  district,  !!0  miles  northeast  of  Tucson.  The  claims 
cover  a  part  of  the  extensive  garnet  zones  of  the  Marble 

Peak  contact,  and  the  result  of  the  work  is  reported  to 
have  been  satisfactory.  A  story  has  been  told  about  the 
bonding  of  these  claims  that  has  a  moral,  even  though 
it  cannot  be  vouched  for  as  authentic.  It  was  said  that 

these  properties  are  the  first  that  have  been  offered  the 
Copper  Queen  at  a  reasonable  figure,  and,  to  encourage  this 
unusual  attitude  of  mind,  the  company  took  the  bond  and 
unexpectedly  found  ore.  Failures  are  seldom  reported  in 

a  yearly  review,  but  they  are  as  much  history  as  the  suc- 
■  i  SSes,  and  often  as  instructive.  The  closing  down  of  the 

Clara  Consolidated  smelter  and  properties  was  not  unex- 
pected to  those  who  had  some  acquaintance  with  the  project. 

The  shut-down  at  Tombstone  has  been  a  disappointment 
to  all  mining  men  on  account  of  the  historical  association 
of  the  old  camp  and  admiration  for  the  courage  of  the 

Development  .Company  of  America  in  going  against  such 
odds.  The  shut-down  at  Imperial  is  generally  considered 
to  be  only  temporary,  in  spite  of  foreclosure  proceedings. 

The  only  happening  in  the  'high  financing/  of  Arizona 
mines  that  has  met  with  general  censure  is  the  turning 

over  of  the  Ray  smelter  to  the  A.  8.  &  R.  Co.,  the  feeling 
being  that  the  Ray  company  would  have  done  better  to 
keep  for  itself  the  profit  on  smelting  its  ore. 

There  is  little  new  in  regard  to  the  development  of 

gold,  silver,  lead,  or  zinc  deposits.  The  unexpected  size 
of  the  coalfields  of  northern  Arizona,  as  appears  from 

the  recent  reports  of  the  V.  S.  Geological  Survey,  would 
attract  more  attention  were  there  some  satisfactory  way 

of  getting  hold  of  large  enough  holdings  to  justify  the 

development  d!  these  isolated  deposits.  Oil  development 
is  active  throughout  Arizona,  and  while  oil  indications  have 

been  encountered  during  the  drilling,  no  commercial  quan- 
tities of  oil -have  as  yet  been  developed.  It  is  to  be  hoped 

that  the  undisturbed  Terliary  formations  of  the  desert  val- 

leys will  be  found  to  be  oil  bearing  in  places  and  that  pro- 
ductive fields  may  be  developed. 



Jam MINING  AND  S<  II  N  I  II  |(     PR 

Mont.  in.  i 

i  op|  01    u   »iill   ill.-  dhmI   important   uietnl   produced   in 
111       l'.'ll       till'      |>! 

I  die  independent 

r   output   estimated,   totals .  with 

I.  amounts 

i"    '  b.,  making    the    total    production    of    the Waal 

lb.    In  the  production  of  i  is  included 

the  output  of  tin-  North  Butte  and  Tuolumne  companii 
both  ive  their  on  it  the  Washoe  smelter, 

while  in  I  are  included  the  output  of 
the  I  .  which  has  been  shipping  aboul 

production  of  the 

,000,(    lb.  per  month,  and  that 
of  the  Tuolumne  500,000  lb.  per  month.    In  connection  with 

important  output  of 
old.     The  large 

numb  are  in  counties  other 

than  Silverbow,  as  will  !>•■  seen  by  tl  I   the  State 
.  b)  Mr.  Mi 

Gold-Silver  Mines  of  Montana 

By  Geobgi  T.  .m 

In  this  review  the  gold  and  silver  |  rodnction  given  is  for 

eleven  months,  ended  November  30,  1911.  The  figures  in- 

clude the  output  of  both  placer  and  quartz  mines,  but  only 
the  amount  purchased  al  the  tJ.  S.  Assay  Office  at  Helena 

has  been  taken  into  account.  The  figures  are  misleading, 

in  that  they  d<>  not  indicate  the  value  nt'  ore  ship]  ed  to 
smellers,  or  metals  gold  in  other  markets,  anil  final  totals 

for  the  year  will  be  much  larger.  The  exact  figures  given 
below  may  appear  absurd,  then-fore,  but  it  sliouhl  be  re- 

bered  that  these  represent  an  exact  record  of  a  part  of 
the  total  production. 

Beaverhead. — The  county  contains  the  famous  old  district 
of   Bannock.      Operations   have   been    confined    to   the    work 

of  lessees  and  prospectors.     Ba   es  and  long  hauls  to 

the  railroad   are  serious   problems.     Gold  and. silver  pro- 
dnetion,  $212.98. 

Broadwater. — Winston  and  Radersburg  have  shown  the 
most  activity,  and  probably  the  latter  has  seen  more  real 

money  put  into  new  companies  and  real  development  work 

than  any  district  in  the  State — Butte  always  excepted.  A 
depth  of  700  ft.  on  the  dip  of  the  vein  has  been  reached, 

and  the  character  of  the  ore  remains  practically  unchanged. 
It  is  a  heavy  iron  sulphide,  most  suitable  for  Smelting.  The 
twelve-mile  wagon  haul  to  the  Northern  Pacific  railroad 
would  undoubtedly  be  done  away  with,  were  it  not  for  a 

railroad  bridge  across  the  Missouri  river,  which  would  he 

necessary  for  a  spur  to  the  mines,  and  that  may  be  built 

soon.  A  large  amount  of  gold  and  silver  comes  from  the 
Keating  and  other  mines  in  the  form  of  smelting  ore.  The 
gold  and  silver  received  at  Helena,  amounting  to  $7439.57 
in  1911,  represents  the  smaller  mines. 

Carbon. — Bordering  the  northwest  corner  of  Wyoming, 
Carbon  county  has  extensive  coalfields,  which,  although  they 

liavc  produced  for  years,  are  now  undergoing  especially 

rapid  development.  The  metal  miner  in  Montana  is  apt  i" 
overlook  the  commercial  and  economical  importance  of  the 

coal  deposits.  The  county's  production  of  coal  for  the  year 
will  approximate  1,200,000  short  tons,  requiring  the  labor 
of  2000  men,  and  having  a  value  of  $2,400,000  at  the  mines. 

Cascade. — A  large  area  is  most  excellent  agricultural  land, 
in  the  midst  of  which  is  Great  Falls.  Neihart.  the  famous 

silver  district  of  the  county,  is  still  a  shipper  of  lead-silver 
ore,  and  the  operators  are  continuing  work  and  hoping  Cor 

better  prices.  The  old  Queen  of  the  Hills  shaft  was  un- 
watered  last  summer  by  one  of  the  largest  and  strongest 

operating  companies  in  the  country,  and  there  was  a  con- 
siderable holding  of  breath  for  a  while — until  the  shaft 

was  allowed  to  fill  again.     Cascade  county  is  rich  in  coal, 

of  the  count}  have  rontin  ii  forth  then 

exploratio  d  on  bj  both  old  ami 
-      Tin-  district 

the  railroad.  Oold  and  silver  productio  n. 
Di  '  -hi,   and   neighboring 
trieta,  -mi   Dead  hue  in  the  tail,  that 

the  Anaemia  Copper  alining  Co.  bad  acquired  the  Southern 
mine  and  would  al   -  -,  of 

'••Hi,-.    Anaconda    St    Pacific    railroad    in    Georgetown. 
Tl    ires  of  ihe  district,  difficult  to  treat  I. "-ally. 

will    be    Mel.-. .me    a!    Ihe    Wa.-hoe    smelter,    and    their    pio.luc 

tion  will   he  greatly  stimulated   by  cheap  ition. 
Gold  and  silver  pn  1.6,229.71. 

Fergus. — The  Kendall  mine  continued  to  operate  profit- 
ably al    Kendall,  and   lessees  have  operated  successfully   the 

Gold  Reef  mine  at  Gilt  Edge  and  the  Maginnis  and  Cum- 
berland mines  al  Maiden,  in  the  Judith  mountains.  A  new 

company  commenced  operations  on  the  New  Year  mine. 
Cone  Butte  and  Ford  Creek  districts  are  developing  slowly. 
The  county  has  been  an  important  coal  producer,  hut  the 

Houndup  coal  district,  which  will  show  approximate  out- 
put for  the  year  of  650,000  tons  of  sub-bituminous  coal, 

is  now  in  the  newly  created  Musselshell  county.  The  coming 

of  the  C.  M.  &  Si.  I',  railroad  lour  years  ago,  led  to  the  dis- 
covery of  the  Roundup  mines,  and  they  an-  developing  by 

leaps  and  bounds.    Gold  and  silver  production,  $262,964.44. 

Granite. — Many  years  ago.  the  Hope  mine  at  l'hilips- 
burg  and  the  Granite-Bimetallic  at  Granite  began  the  pro- 

duction of  rich  silver  ores,  and  they  are  still  at  it.  New 

work  is  under  way,  especially  in  the  southern  part  of  the 

county,  which  will  be  reached  by  the  extension  of  the 
B.  A.  &  P.  railway.    Gold  and  silver  production,  $11,439.18. 

Jefferson. — After  the  old  placer  days,  some  of  the  first 
quartz  mining  and  smelting  done  in  the  Slate  was  in  the 

Corbin  and  Wickes  districts.  The  county  is  a  steady  ship- 
per of  lead-silver  ores,  the  principal  output  coining  from 

the  Elkhorn  mine.  Three  well  financed  copper  companies 

are  developing  properties,  which  are  not  yet  heavy  ship- 
pers.    Gold   and  silver  production.  $10,180.83. 

Lewis  and  Clark. — Many  mining  men  expect  to  see  the 
Marysvillc  district  at  the  front  once  more.  Thomas  Cruse 

has  been  operating  steadily  the  Bald  Mountain  mine,  and 

prospecting  has  been  active  over  the  entire  district.  The 

long-drawn-out  differences  between  the  Drum  Lummon  and 
St.  Louis  companies  are  practically  ended,  and  the  latter 

company  started  operations  in  both  properties.  On  the 
Missouri  river,  easl  of  Helena,  at  the  mouth  of  Mag 

gulch,  a  modem  electric,  deep-digging  bucket-dredge,  with 
a  capacity  of  120,000  cu.  yd.  of  gravel  per  month,  was 

started  early  in  the  summer,  with  every  prospect  of  suc- 
cess. At  Helena,  the  Northwestern  Metals  Co.  has  been 

quietly  building  a  100-ton  plant  for  the  electro-chemical 
extraction  of  metals  from  ores,  by  the  Burwell  process. 
The   aim   will   be   to   treat   ores  carrying   zinc,   lead,    iron, 
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silver,  and   gold,   for  which   there  is  a   poor  market,   and 
on  which  the  smelting:  charge  is  often   prohibitive, 

and  silver  production,  $170,455.74. 
snowshoe  mine.  20  miles  south  of  Libby, 

began  shipment  of  lead  ore  and  started  a  5000-ft.  adit  for 
ipecting    purposes.     Placer    ground    of    great    promise 

was  sampled,  and  development  work   was  general  over  the 

county.    Gold  and  silver  production,  $1745.79. 

,-. — Prospecting  went  on  steadily,  and  a  successful 
producer  has  been  developed  in  the  Winetka  mine.  4  miles 

above  Virginia  City,  on  Alder  gulch.  The  work  of  the 

Conrey  and  Poor  Farm  Placer  Mining  companies  is  dis- 
cussed  in  a  supplementary  article.  In  the  Pony  district. 

the  Clipper  and  Strawberry  mines  have  been  steady  pro- 
ducers, both  worked  under  lease.  Tungsten  ore  was  found 

in  the  same  district.    Gold  and  silver  production,  $547,983.8  I 

Meaghrr. — A  number  of  copper  properties  are  be     - 
veloped  in  the  county,  and  better  railroad  facilities  would 

hasten  work  materially.    Gold  and  silver  production,  $101.40. 

Missoula. — The  northeast  slope  of  the  Bitter  Root  moun- 
tains, running  off  to  the  northwest,  to  within  sight  of  the 

Coeur  dAlene  country,  is  included  for  many  miles  in  Mis- 
soula county,  and  promising  prospects  are  showing  up 

well.     Gold  and  silver  production,  $30,982.92. 

Pari-. — Here  is  another  large  area  of  coal  land,  which 
will  produce  100,000  tons  of  coal  for  1911.  Gold  and 
silver  production,  $1505.22. 

Powi  II. —  Some  of  the  old-time  placers  were  in  this  county. 
and   ■  i  els  arc   yet   to   be  mined.      Development   is 
slow  hut  steady.     Cold  and  silver  production.  $30,584.46. 

Ui. — This  county  is  credited  with  a  gold  and  silver 
production   for  the  year  of  $1210.44. 

Sander*. — That  portion  of  Montana  immediately  east  of 
the  famous  Burke  district  of  the  Coeur  d'Alene  is  in- 

cluded in  Sanders  comity,  and  development  there  has  been 
quite  active,  hut   production  is  still  small. 

SHverbow. — The  greatest  mining  activity  of  the  State  is 
centred  in  Butte.  During  the  year,  the  first  of  the  huge 

steam  hoists  has  been  rebuilt  to  use  compressed  air. 
delivered  from  a  central  plant  and  reheated  at  the  shaft 

where  used.  This  central  plant  is  electrically  operated. 

and  in  connection  an  automatic  hydraulic  auxiliary  stor- 

age  supply  is  maintained,  to  tide  over  any  short  break- 
downs of  the  electric  power  lines.  Since  the  output  of 

the  several  power  plants  situated  along  the  Missouri  river, 
the  Big  Hole,  and  the  Madison,  can  be  thrown  together. 
the  likelihood  of  a  complete  breakdown  is  remote.  Within 

the  year  the  Washoe  sampler,  for  handling  custom  ores, 

as  well  as  those  from  the  Anaconda  company's  mines,  was 
lebuilt  with  a  greater  capacity.  The  East  Butte  company. 
operating  the  old  Pittsmont  smelter,  added  a  new  dust- 
chamber  and  stack.  At  the  Washoe  smelter,  new  slime- 

treatment  plants  have  been  built.  Everywhere  the  addi- 
tions and  improvements  are  of  a  substantial  character. 

The  coming  year  will  witness  the  construction  of  two  and 

possibly  three  concentrators.  The  Butte  &  Superior  com- 
pany has  already  commenced  work  on  its  mill,  which  will 

have  a  capacity  of  500  tons  per  day  and  will  be  one  of 

the  most  modern  in  the  country.  The  Butte  Central  Cop- 
per Co..  operating  the  Ophir  mine,  has  made  preliminary 

arrangements  for  the  erection  of  a  concentrator,  and  work 

is  to  be  commenced  in  the  early  spring.  The  Butte  el- 
Superior  mill  is  to  be  ready  for  operation  by  June  1, 
while  that  of  the  Butte  Central  will  be  completed  early  in 
the  summer.  W.  -\.  (lark  ka»  announced  his  intention  of 

building  a  concentrator  for  the  treatment  of  bis  zinc  ore 
from  the  Elm  Orlu  mine,  but  since  that  announcement  was 

made  a  rumor  has  been  in  circulation  that  he  may  take 

possession  of  the  Basin  Reduction  Works'  mill,  the  lease 
on  which  to  the  Butte  &  Superior  company  expires  on 
July  1. 

Summary. — Montana  metal  production  will  be  a  large 
factor  in  the  markets  of  the  world  for  a  long  time.  Impor- 

tant discoveries  of  phosphate  rock  have  been  made  during 
the  year  in  Beaverhead,  Madison,  and  Silverbow  counties. 
30  miles  south  of  Butte,  and  there  is  every  indication  of  ;i 

growing  non-metallic  and  metallic  mineral  industry. 

Gold-Dredging  at  Ruby,  Montana 

By  Hexnen  Jennings 

"The  operations  of  the  Conrey  Placer  Mining  Co.  and 
those  of  the  Poor  Farm  Placer  Co.,  both  under  one  manage- 

ment, are  at  Ruby,  Madison  county,  Montana,  about  80 
miles  southeast  of  Butte.  The  principal  work  is  in  Alder 
gulch,  the  mouth  of  which  has  an  elevation  of  5200  ft. 

above  the  sea.  The  locality  is  only  50  to  GO  miles  from 
the  Yellowstone  National  Park  and  is  reached  by  rail  by 
the  Northern  Pacific  branch  line  from  Whitehall  to  Alder. 

When  N.  S.  Shaler  and  his  associates  acquired  the  Conrey 

COXKEV     NO.     -     IN     WINTER.    BEFORE    THE     14-FT.    OPEN-CON- 

NECTED CHAIN  WAS  CHANGED  TO  9-FT.  CLOSE-CONNECTED. 

and  Poor  Farm  properties,  between  1S96  and  1S98,  the  art 
of  dredging  was  in  its  infancy  in  this  country,  and  the 

value  of  the  gravel  in  these  tracts  of  land  was  lower  than 
that  of  any  which  had  previously  been  worked  successfully 

by  any  other  process  than  hydraulicking.  As  physical  con- 
ditions prohibited  the  hydraulic  system,  it  was  a  bold  project 

UNDER-CURRENT  AND  SLUICES  ON   No.  3. 

that   Shaler  initiated,  since  it   required   the  designing  and 

operating  of  machinery  not  hitherto  used. 

The  first  attempt  at  working  the  ground  was  in  connec- 
tion with  that  part  of  Alder  gulch  known  as  the  German 

bar.  Here  a  central  tower  was  constructed,  to  which  were 

attached  cables,  washing  appliances,  and  sluice-boxes,  and 

the  gravel  lifted  and  conveyed  to  the  elevated  washing  appli- 
ances by  scoop  buckets  operated  by  wire-rope  traction.  This 

system  failed  to  show  a  profit  and  was  abandoned  in  1900. 

•Prepared  to  accompany  the  genera]  review  of  gold-dredg- 
tng  in  1911  by  Mr.  Janin. 
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■  f  thai  period. 
Altogether,  the  two  eompaniea  have  had   7  dredgi 

work  on  their  ground;  :i  steam  sluice-dredges;  1  electrical 
iroiee-dred  ker  table-dredges  of  the  type  naed  in 
California,  The  three  steam  dredges  have  been  dismantled 
ami  discarded,  and  the  eompaniea  now  have  a  Deel  of  four 
boats  at  work.  No.  3,  an  electrical  slnice-dredge,  is  still 
in  commission  and  doing  good 
work.  This  dredge  is  the  largest 
and  most  perfect  type  of  this  class 
"t  dredge  in  the  world.  It  was  de- 

i  in  1904  and  started  work 

in  1906.  A  detailed  description  "I 
the  Bteam  dredge  and  of  No.  8  has 

been  ..'ivi-n  by  J.  P.  Htrtehins." 
Three  California  type  dredges 
have  been  constructed  since  the 

death  of  Shaler  (1906),  and  wi- 
der my  advice  us  consulting  i-n - 

gineer.  They  have  been  buill  <m 

contract  by  the  Mai-ion  Steam 
Shovel  Co.  after  competitive  bid- 
ding. 

No.  1  is  specially  constructed 
for  working  up  Alder  gulch  on 
material  which  has  been  previous- 

ly worked  by  placer  miners  who 
left  an  irregular  accumulation  of 
debris.  This  dredge  has  a  short 
string  bucket-line  of  7%-cu.  ft. 
close-connected  buckets,  and  an 
exceptionally  long  stacker  in  proportion  to  the  length 
of  the  ladder.  It  has  worked  up  the  gulch  for  Several 
miles  and.  under  favorable  conditions,  has  excavated  a 

monthly  yardage  of  140-,000,  with  an  average  of  about 
90.000  yd.;  depending  on  the  gravel  and  season.  No.  2 
has  a  9-ft.  close-connected  bucket  chain,  with  a  capacity 
to  dig  to  a  depth  of  35  It.,  and  has  dug-  from  75,000 
cu.   yd.    to   as   high   as   140,000   cu.    yd.    per   month.      No. 
3,  as  first  constructed,  lias  I   n  described  by  Mr.  Hutcbins 
in  the  article  mentioned;  but  of  late  has  been  modilied 
considerably.  It  has  been  given  greater  flotation  and 
n  close-connected  9-ft.  bucket  chain  substituted  for  the 

first  open-connected  bucket  line.  No.  4  started  work  in 
June  of  this  year.f  Ii  has  a  rated  capacity  per  month 
of  300,000  cu.  yd.,  but  this  depends  on  the  nature  of  the 
gravel.  The  highest  yardage  tip  to  the  present  is  200,000. 
This  dredge  is,  I  believe,  as  large  as  any  other  dredge 
now  at  work  in  the  world.  The  bull  is  150  by  5S  ft.  wide 
by  13  ft.  deep;  the  bow.  stern,  and  well  are  all  sheathed 
with  light  steel  plates  for  winter  work  in  ice,  which  also 
requires  an  exceptional  depth  of  hull.  The  ladder  is  100 
ft.  from  centre  to  centre  of  tumblers,  with  eighty  lG-eu. 
ft.  buckets  weighing  446S  lb.  each;  stacker.  130  It.  long; 
steel  spuds,  44  tons  each;  washing  screen,  50  ft.  long  by 
9  ft.  9  in.  diameter,  perforated  plates  %  in.  thick,  lower 
end  with  %-in.  holes.  The  gold-saving  tables  have  an  area 
of  2956  sq.  ft.  The  tables  were  designed  in  accordance 

with  my  suggestions  following  our  experience  with  gold- 
saving  devices.  The  sluices  coming  from  the  upper  sec- 

tions on  each   side   of  the  9-ft.  washing  screen   are   made 

*Eng.  <&  Min.  Jour.,  June  and  July,  1907. 
tFor  details  see  Floyd  Bushnell,  'Dredging  at  Ruby.  Mon- 

tana,' Mining  and  Scientific  Press.  Nov.  25.  1911. 
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CONBEY  NO.  •'!  SLUICE-BOX  DREDGE  AT  WORE   IN   WINTER. 

worthy,  and  efficient  lot  of  men  that  have  been  togethei 
under  the  able  management  of  Charles  Kammerer. 

The  average  wages  of  Montana  are  also  in  advance  of 
those  in  California,  and  the  working  costs  at  Ruby  have 
been  somewhat  in  excess  of  those  in  California.  During 
the  winter  season  dredges  have  twice  sunk  and  been  badly 
damaged,  and  costs  have  thus  been  made  exceptionally  high. 
The  system  of  keeping  accounts  also  takes  into  consideration 
bucket-ladder  renewals.  In  spite  of  all  these  factors,  the 
average  cost  for  the  past  two  years  has  not  been  much  over 
7c,  and  some  months  has  run  below  fie.  per  yard.  It  is 
hoped  I"  still  further  reduce  these  figures  when  No.  4  has 

had,  with  the  other  dredges,  a  completed  full  year's  run. 
The  Conrey  and  Poor  Farm  companies,  between  them, 

have  2500  acres  of  ground,  all  of  which,  however,  is  by 
no  means  dredgable.  In  addition  to  the  fleet  of  dredges. 
the  companies  have  a  very  extensive  machine-shop  equip- 

ment, and  they  do  all  their  repairs  at  their  own  shops, 
and,  in  fact,  the  assembling  and  machining  of  much  of 

their  bucket-lines.  They  also  have  a  complete  transformer 
station  for  reducing  the  line  tension  from  80,000  to  2200 
volts.  The  companies  issue  no  printed  annual  report,  as 
there  are  but  few  shareholders,  and  these  in  no  way  specu- 

late in  the  stock.  The  main  shareholder,  though  indirectly, 
is  Harvard  University,  which  inherited  the  interests  of 
Gordon  Maekay  and  of  N.  S.  Shaler,  who  at  the  time  of  his 
death  was  the  largest  stockholder.  I  am  not  in  a  position  to 
tell  accurately  the  amount  of  gold  return  for  1911;  bul  ii 
will  probably  run  from  $550,000  to  $000,000. 

The  Bunker  Hill  &  Sullivan  Mining  &  Concentrating 
Co.  paid  dividend  No.  172  of  $65,400  on  January  4,  1912. 
This  makes  the  total  amount  of  dividends  paid  $13,225,050. 
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Utah 

By  W.  A.  Soon 

According  to  compilations  made  al  Sail  Lake  City  the  ore 
odnction  of  Utah  in   191]    was  approximately  6,680,000 

distrjcl   supplied  5,871,000  tons; 

Park  City,   121,000,  and  Tintii    104,000  tons;  35,000  tons 
was  ship]  Beaver  county,  20,000  tons  from  other 
districts,  while  about  239,000  tons  was  mined  and  nailed 
at    Mereur. 

■The  following  is  a  lisi  of  the  dividends  paid 
during  the  year,  the  aggregate  being  $8,973,856,  a  substan 
rial  increase  over  the  amount  for  1910: 

Bingham-New   Haven     $   261,558 

Boston  Sunshine      5,632 
Cliff     30,000 
Colorado       180,000 

Daly-Judge     45,000 

Daly  West     162,000 
■  iini      

Grand  <  lentral       25,000 
   320,0  10 

Moscow       15.952 

Opohongo       10,000 

Sioux      B9,400 
Uintah  Treasure  Hill       1 06,292 

Utah  Copper  Co    4,703,022 

I'nele    Sam       75.000 
:    '  onsolidated     150.000 

United  States  s.  i;.  &  M.  Co    2,770,500 
West  Mountain   Placer      5,500 

Smelter  Products.— The  four  smelting  plants  which 
were  operated  during  1911  were  the  two  belonging  to  the 
A.  S.  &  R.  Co.,  at  Murray  and  Garfield,  the  lead  smelter 

of  the  United  States  company  at  Midvale,  and  that  of 
the  International  at  Tooele.  These  plants  were  not  oper- 

ated exclusively  on  Utah  cues,  a  considerable  tonnage  hav- 
ing been  received  from  Idaho,  Nevada,  and  Colorado.  The 

following  figures  show  the  quantity  and  value  of  the  metals 
produced  at   the  fonr  smelters  for  the  year: 

Gold— 240,039  oz.  (5  $20.67   $  4,961,606.13 
Silver— 12,573,931  oz.  •■,  ."..'..27c       6,698,233.04 
Lead     117,593,855  lb.  <§   $4.42       5,197,648.39 

Copper— 131,782,916  lb.  (5  12.27c...   16,169,763.79 

Zinc— 10,541,198  lb.  (n    $."..71          (iiil.902.41 

Total  value   $33,629,153.76 

The  United  States  Smelting,  Refining  &  Mining  Co.  bas 
operated  the  lead  furnaces  of  its  Midvale  plant  during 
year,  having  treated  about  800  tons  of  ore  per  day:  but 
no  effort  was  made  to  operate  its  copper  furnaces,  although 
its  success  in  controlling  smeller  fume  has  resulted  in  all 
injunctions  having  been  dissolved  by  the  courts.  Before 
Starting  the  copper  furnaces,  a  bag-house  probably  will 
be  erected.  The  International  Smelting  &  Refining  Co.  oper- 

ated two  or  three  of  its  reverberatory-furnaces  during  the 
year.  During  the  last  two  months  of  the  year  an  average 
of  800  tons  i  er  day  of  copper  ore  has  been  smelted.  In 
the   meantime   two   blast-furnaces    for  lead   smelting  have 
been  constructed.    It  is  underst   1  that  these  will  be  blown 
in  soon  aii  ,   0f  il„.  v.iir.     A   bag-house  for  hand- 

ling the  lead  fumes  from  the  fiwoaces  has  been  built. 
Biagh  —The  Utah  Copper  Co.,   Ear  the  first 

quarter  of  1911,  produced  21,296,709  lb.  of  copper;  24,469,- 
812  lb.  for  the  second  quarter,  and  25,851,456  lb.  Eor  the 
third   quarter,   making   a    I  :  977   lb.   for   Kbe 
nine   months   ended    September   30. 

monthly  products   if  7,957,553  lb.     The  avers 

producing  copper  tor  July.  August,  and  September, 
maMng  allowance  for  smelter  deductions,  was  7.56c  per  lb., 
as  compared  with  the  COSl  of  8.02c.  for  the  preceding  quar- 

ter. The  cost  of  production  for  September  was  7.18c  The 

company's    two   concentrating    plains    al    Garfield    treated 

1,273,373  tons  ,,f  ,,re  during  July.  August,  and  September, 

the  average  grade  of  which  was  1.4829'  (  coppeff  The  larger 
of  the  two  concentrating  plants,  known  as  the  Magna,  lias 

the  capacity  of  12.01111  ions  per  day.  and  it  has  b<   per- 
>   ai   full  capacity  since  August  1.     The  smaller  mill, 

called    the    Arthur,    was    planned    for    13    sections,    and    to 

a   total   capacity   of  Sunn  tons   per  day:   five  sections 

built  and^uive  been  in  operation  since  September  1. 
treating  oOOO  Ions  per  day.  ami  the  sixth  section   has  since 

been  completed  ami  put  in  operation.     When  the  Arthur 

plant  shall  have  been  completed  as  to  the  13  sections  con- 

templated, the  company  will  have  facilities  for  concentrate 

0,000  tons  of  ore  every  24  hours.    The  extraction  dur- 
.iic   year   was   close    to    70%.      Of   the   tonnage   of    "< 
.i  during  the  .mailer  ended  September  30,  aboul  - 

■■■omul  mining,  and  7695  was  tl   utput 
i.iions.     Wl  11    the 

isl    quarter  of  the  year  are  not   available,   it   is  learned 

a  reliable  source  that  this  company's  copper  produc- 
tion   for    October   was    8,666,729    lb.,    and    for 

9,117,961   11...  making  a  total  for  11   montl  -       12,667 
11).,  and   that  the  product   oi     D 

1  out,  will  bring  the  year's  ..utput  up  to  approximately 
98,000,000  lb.  of  copper. 

The  Utah  Consolidated  company  is  mining  daily  600  tons 
i  its  Highland  Boy  mine,  and  this  is  transported 

to   the    International   smelter   by   aerial   tramway.      A    I 

development  has  been  accomplished  within  the 

year,  including  tbe  sinking  of  a  3-compartment  shaft  from 
adit  No.  7  to  a  depth  of  400  ft.  This  shall  was  equipped 

with  an  electric  hoist.  The  Ohio  Copper  Co.  has  operated 

ils  mine  and  mill  steadily  during  the  year.  Close  to  2000 

tons  per  day  of  ore  averaging  1.3%  copper  lias  been  con- 
centrated. The  capacity  and  efficiency  of  the  mill  has 

been  enhanced,  it  is  claimed,  by  the  use  of  Wall  rolls  and 

Burners.  Fifteen  rolls  of  this  pattern  have  been  put  in. 
and  others  are  to  be  added  to  the  present  equipment.  It 

is  reported  that  milling  eosls  have  been  reduced  to  31c. 

per  ton,  mining  costs  are  said  to  be  25c.  per  ton.  and 

haulage,  through  the  Mascot  tunnel,  to  cost  15e.,  making  a 

total  of  71c.  per  ton.  The  saving  is  about  li.'i^  .  The 
Bingham  Mines  Co.  has  been  shipping  about  3000  tons 
per  month  of  eopper  ore  and  00  tons  per  day  of  lead  ore, 
ami  has  performed  a  large  amount  of  development.  Much 

exploration  and  development  has  been  done  during  the  year 
on  the  three  known  veins  of  the  Ilalton  &  Lark  group.  The 

Bingham  &  Garfield  railroad,  20  miles  in  length,  was  com- 

pleted September  in.  loll.  This  line  was  built  by  a  com- 
pany controlled  by  the  Utah  Copper  Co.;  it  extends  from 

the  latter  company's  workings  at  Bingham  to  the  mills  ami 
smelter  at  Garfield,  and  was  built  at  a  cost  of  .f3.000.000. 

Tintic  District. — The  year's  operations  in  Tintic  district 
resulted  in  the  extraction  and  shipment  of  over  S000  rail- 

road cars  of  ore  to  the  smelters,  which  was  about  700  ears 

in  excess  of  1910  shipments.  The  Centcnnial-Eureka  was 
the  largest  of  the  producers,  ils  output  having  been  over 
2000  carloads;  the  Iron  Blossom  has  second  place  with 

nearly  1700  cars.  Following  these  two,  the  main  shippers 
were  as  follows,  the  figures  in  eaeh  ease  being  for  11  months 

ended  November  30:  Dragon,  iron  ore,  692  ears;  Grand 

Central.  502;  Colorado,  387;  Gold  Chain.  249;  Uncle  Sam. 

212:  Chief  Con..  165;  Gemini,  100:  Sioux,  167:  Bullion 
Keck.  144;  Black  Jack,  150:  Srranton.  153;  .May  Day.  151; 
Mammoth.  121:  Yankee,  114;  Opohongo.  92:  Eagle  &  Blue 

Bell.  83;  Beck  Tunnel.  50;  Victoria,  .".:;;  Ridge  &  Valley. 
32;  Lower  Mammoth.  31:  Eureka  Hill,  22;  Iron  King,  IS; 
Swansea,  10  ears.  There  were  other  smaller  producers, 

shipments  from  which  aggregated  about  00  ears.     The  list 

of    dividend-paying    mines    given    herewith    <   tains    the 

names  ..t'  eight  Tintic  properties,  including  the  United  Slates 
company,  which  owns  the  Centennial-Eureka  and  Bullion 
fleck  in  Ihis  district.  The  Opohongo  and  Gold  Chain,  near 
Mammoth,  and  the  Victoria  and  Chief  Con.  at  Eureka,  are 
the  newer  properties  of  the  district,  on  which  development 

lias  resulted  in  exposing  bodies  of  shipping  ore.  Within 
the  year  some  new  bodies  of  ore  have  also  been  found  in 

the  Mammoth;  and  important  discoveries  were  made  on  the 
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The  following  are  tl  of  the  principal  producers, 

for  1 1  months  ended  Now 
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261 :  Lottie  '.  New  York  Bonanza,  331 
Silver  Kin;.-  Coalition,  29,813;   Silver 

King   Con.,   177:    Virgin  i.  Ihose 

the  dividend  list   are  the   Daly-Judge  and    Daly   West. 
The  Silver   King  Coalition,  usually  standing  al   thi 

ng  dividend  payers,  was  prevented   from  paying  divi 

•  lends  the  past  win-  by  the  litigatior  in  which  it  was  in- 
volved with  tln>  Silver  King  Consolidated.    The  outcoi 

ihis  was  a  jndgmenl  against  the  Silver  King  Coalition  Co. 
in  favor  of  the  Consolidated  for  aboul  $725,000.    Tin 

:s  i.i  be  finally  decided  this  year  by  the  United  States  Court 
of  Appeals.     During  Ihe  year  the  Silver  King  Coalition  per- 

formed  important  development,  and  completed   the  work 
providing  for  electric  power  for  all    purposes  al    Hie  mine, 

shops,  and  mill.     The  Silver  Kin;.'  Con.  opened  a  new  body 
of  ore  on   the  1550-ft  level  of  its  Amies  claim.     This  nre- 
lio.lv  has  been  followed  600  ft.,  and  is  about  12  ft.  wide. 

The   Daly-Judge  company   has  reduced  its  mining  and 
milling  costs,  and  within  the  year  a  connection  has  heen 

between  Daly-Judge  workings  and  the  1550-ft.  level 
of  the  Daly  West,  whereby  the  Daly-Judge  is  drained  to 
the  1900  n.  level.  Within  the  next  three  months  a  similar 

extension  of  the  2500  ft  level  of  the  Daly  West  is  to  be 

made  into  Daly-Judge  ground.  The  Snake  Creek  drainage 
a.lit.  largely  controlled  by  Darj  Judge  stockholders,  which 
is  being  driven  into  this  territory  from  the  opposite  side 
of  the  Wasatch  range,  has  I   n  advanced  over   Hum  ft.,  one 

section  of  swelling  ground  in  which  is  supported  by  rein- 

forced concrete.  The  Daly  West,  besides  keeping  up  ship- 
ments of  ore  and  operating  ils  mill,  has  carried  on  aboul 

2000  ft.  of  development  per  month.  It  produced  8100  tons; 

of  crude  ore  and  23,000  Ions  of  concentrate.  The  Daly 

West.  Daly-Judge,  and  Silver  Kins;  Coalition  companies 
have  united  in  a  plan  of  impounding  the  tailing  discharged 

from  their  three  mills,  and  for  this  purpose  a  tract  of 
700  acres  has  been  purchased.  The  Ontario  was  a  heavy 

producer  under  the  Crowther  lease,  the  ore  mined  consist- 

ing mostly  of  fillings  in  old  stopes,  which  were  found  profit- 

able. The  year's  development  on  the  American  Flag  mine 
has  been  mostly  in  bodies  of  sulphide  ore  from  the  800 

down  to  the  1100-ft.  level.  The  assays  of  samples  taken 
show  this  ore  to  contain  15  to  30  oz.  silver,  $3  to  $4  gold 

per  ton,  and  5  to  10%  lead.  The  higher  levels  yielded  oxi- 
dized ore  carrying  silver  and  gold  in  the  ratio  of  $2  in 

silver  to  $1  in  gold. 

Considerable  development  has  heen  done  and  much  in- 

terest aroused  in  operations  in  the  mineralized  country  be- 
tween Big  Cottonwood  and  Little  Cottonwood  canyons,  with 

Alta  as  the  centre  for  the  latter.  Among  the  properties 

are  the  City  Rocks,  including  adjoining  properties  acquired, 

the  Flagstaff,  Emma,  Vallejo  &  North  Star,  Grizzly,  South 

Star,  Columbus,  Prince  of  Wales,  and  Albion.  The  proba- 
bility is  that  eventually  these  properties  will  find  an  outlet 

for  their  ores  through  transportation  adits  into  Big  Cotton- 
wood canyon,  where  there  is  an  excellent  road  to  the  valley. 

Minor  Districts. — Beaver  county  mines  have  been  more 

productive  than  in  1010,  ns  have  those  of  Opbir  and  Stock- 
ton. 

New    Mexico 

Bj    iai    the   in. -I    important    ■ 
rainii  in  lull,  pic 

lion  ot  the  Chin,,  mill  mid  the  ei   ,    I  ,.p..| 

il    producers      \\  bill    nut 

of  the  uo«   producers  ol   'porpbyrj   copper,'  the  Chit 
in    some    particulars    the    most     .  pjny 
owns  the  Santa   Rita,   ihc  oldest   copper  mini 

ioo  if  not  in  the  United  Stales,  a  property  winch  baa  pro 
duced  al  interval.-  since  1804.     Yet  when  the  new  mill  C 

work  In  the  fall,  tl   re  reserve  was  estimated  al  lfi,000,OQO 

opper,  of  which  70' ,  can  be  won 
shovel   mining.     This   result    of   the   application   •  •!    new 
methods  p.  an  old  property  speaks  well   for  the  mani 
John   .M.  Sully,  and    iates,     The  mill   i-  al 

Hurley,    tl    miles    from    I  he    mini',    and    the    concentral 

shipped  i"  El  Paso,  where  the  A.  S.  &  ft.  Co.  smelter  hat 
been   i  .1  to  handle  the  output. 

fi    the    I'inos    Alios    district,    Corrignn,    MoKinnej    & 
Hutchinson  made  s  valiant  effort  to  resurrect  the  Western 

Belle   without   tangible  results,     Zinc  ship 

district    to   Colorado,   however,   began   within    the   year,   ami 
development    was  quietly  carried  on   in   a  number  of   prop 

.■Mies,     iii  the  Burro  i   ntains  the  Savanna   Copper  Co. 
ueil  drilling,  and  in  Socorro  •   nty  the  Tri  Bulli   

I'eadw   I.  Treasure,  Hold  Dust,  Man. I.  Soci  astine, 

and  other  companies  did   good   work.     The  American    '/..  & 
I..  Co.  took  a  bond  on  the  Lynchburg,  the  Treasure  intro- 

duced  Oliver  filters,  and   the   Mistletoe   M.   Co.   built   and 

started  a  dry-.   tentrating  plant.     In  technical  lines  the 
most  interesting  event  was  the  success  scored  by  the  De 

Ln  Vergne  oil-engines  at  the  Deadwood  mine.  Despite  the 

long  haul  of  fuel,  the  cost   was  reduced  to   1],-.    per  I   
power-day.  This  is  so  much  neurit  the  cm  of  Bteam  po 
with  wood  for  fuel  that  similar  engines  have  heen  ordered 
by  the  Krncstinc  and  Socorro  companies.  One  significant 
event  of  the  year,  not  to  be  overlooked,  was  the  distribu- 

tion of  the  excellent  monograph  on  the  'Ore  Deposits 

of  New  Mexico.'  written  by  Waldemar  Lindgren,  L.  C. 
Qraton,  and  C.  H.  Gordon  of  Ihe  U.  S.  Geological  Survey. 
It  is  much  the  best  general  treatise  of  the  Borl   available. 

Washington 

Wining  operations  iii  the  State  of  Washington  for  1911, 

as  compared  with  those  of  101(1.  resulted  in  an  increase 

of  about  Kl'r  in  gold,  14%  in  silver,  and  a  small  decrease 
in  the  production  of  lead,  which  was  slightly  above  1,000,000 

lb.  The  copper  production  for  1011  was  approximately 

261,000  lb.,  as  compared  with  86,000  lb.  in  1010.  The 

gold  production  came  principally  from  Republic,  though 
there  was  considerable  produced  at  Orient  and  the  Okan- 

ogan country,  and  also  in  the  Cascade  range.  The  silver 

output  came  from  Stevens  and  Okanogan  counties,  and 
the  Cascades.  Lead  ore  was  mined  at  Metahne,  Cut  Bank, 

and  Bossburg.  The  Napoleon  mine,  situated  between  Ori- 
ent and  Marcus,  produces  iron  ore  with  which  there  is 

considerable  gold.  The  oxidized  ore  is  milled  and  the  gold 

recovered  by  amalgamation.  The  iron  ore  is  shipped  to 

the   British   Columbia   Copper  Co.'s  smelter  at   Greenwood. 
The  bulk  of  the  copper  ore  mined  in  eastern  Washing- 

ton was  supplied  by  the  United  Copper  Co.,  operating  at 
Chewelah.  In  the  western  part  of  the  State  there  has 
been  some  copper  production  in  the  Cascade  mountains, 
also  in  the  Olympic  range. 

The  Republic  Mines  Corporation,  Knob  Hill,  San  Foil, 

North  San  I'oil,  Quilp,  and  others  have  been  active  the 
past  year,  near  Republic,  and  there  has  been  a  good  deal  of 

ore  shipped,  though  the  low-grade  ore  is  being  held  till 
the  mill  of  Ihe  North  Washington  Power  &  Reduction  Co. 
is  ready  to  treat  ore.  which  will  be  January  1912.  The 

tungsten  mines.  Mil  miles  north  of  Spokane,  have  been  de- 
veloped to  some  extent  during  the  year,  and  some  of  the 

ore  has  been  concentrated.  The  First  Thought  mine,  a  gold 

property  at   Orient,  has  been  idle  for  some  time. 
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Idaho 

By  \V.  A.  Scott 

The  <  Phe  1911  operations  in  the  I '   n 
d'AJene  mining  districts  wen-  characterized   by  a  general 
increase   in  ore  extraction    from  (in-   mines  and  -     ad 

i    work.     There  has   been,  as   com- 
pared with   1910,  n  considerable  increase  in  the  shipment 

and   a   still   greater  increase   of   the   ton- 
i  concentrate.  Within  the  year,  the  Bunker  Hil! 

S  Sullivan,  the  Hercules,  the  Stewart,  the  Gold  Hunter, 

and  the  Monarch  have  each  increased  their  milling  Facili- 

ties.     In    the   Morning  mill    of   the   Federal   company   im- 
ents  have  been  made  in  the  coarse  concentration 

department,  and  an  auxiliary  plant  has  been  built  and 

pal  in  operation  for  treating,  by  tube  concentrators,  the 

middling  and  tailing,  containing  zinc  sulphide  and  iron 
oxide.  The  plant  of  119  tubes  probably  will  be  doubled 

in  capacity;  this  method  of  recovering  zinc-blende  formerly 
lost  in  the  tailing  is  attracting  much  interest,  and  is  con- 

sidered successful.     The  Bunker  Hill  &  Sullivan  company, 

operating  its  two  principal  concentrating  mills  on 

level.  Gold  Hunter  as  a  name  is  not  now-  applicable 

property,  whicb  is  a  lead  mine.  The  Snowstorm 

mine,  three  miles  east  of  Mullan,  the  'only  copper  mine 
in  the  Coettr  d'Alene.  has  kept  up  shipments  of  silieious 

to  various  smelling  plants  to  be  used  as  converter 

lining.     To  describe  what  was  found  bv  driving  the  lowest 

MH.U'S 
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SUCCESS   MINE,  NEAB   WALLACE,   IDAHO. 

ore  direct  from  the  mine,  is  re-treating  tailing  that  ac- 
cumulated several  years  ago,  in  a  plant  built  for  that  pur- 

pose. This  company  is  now  mining  ore  from  levels  and 

slopes  below  the  great  haulage  adit.  The  Heela  M.  Co., 
operating  the  well  known  Hecla  mine  at  Burke,  has  bad 

a  successful  year,  as  measured  by  tonnage  of  ore  mined 

and  concentrated  and  by  dividends  paid,  The  mine  eon- 
tains  ample  ore  reserves,  and  the  mine  and  mill  equipment 

is  adequate.     The  He  npany,   which  lost   its   first 
mill  by  fire  in  1910,  built  a  new  mill  at  Wallace  last 

winter  and  began  operating  it  in  April.  This  plant  was 

described  in  the  Mining  and  Scientific  Pri  --  last  "May. 
Hercules  ore   is  notei  g  of  good  grade,   a   COnsid- 

■'■■•■  i   age  is  accordingly  shipped  without  concentrating. 
A  feature  of  the  mining  operations  is  the  driving  of  a 

two-mile  cross-cut  adit  from  near  the  bed  of  Canyon  creek 
at  Burke  to  tap  the  Hen  ties  orebody  several  hundred 
Peel  deeper  than  the  lowest  workings.  This  driving  is 
in   progress  and   will  not.  be   finished   until   next   year. 

The  Success  mine  and  mill,  situated  on  Nine  Mile  creek, 
north  of  Wallace,  produce  a  zinc-lead  concentrate.  Pro- 

duction has  been  kepi  up  during  the  year,  and  the  com- 
pany paid  dividends  aggregating  $75,000,  The  Gold  Hunter 

company.  at    Mullan,  has  increased   the   capacity 
of  its  mill  whereby  about  200  tons  of  ore  per  day  is  being 
concentrated.  Great  depth  in  the  mine  has  been  attained 
by  driving  the  lowest  cross-cut  from  the  mill  level,  and 

sinking   a   200-ft.   winze   on    one   of   the  veins   below   that 

article.  The  higher  workings  yielded  copper  carbonate, 

to  treat  which  a  leaching  plant,  was  built  a  few  years 
ago,  but  that  was  later  abandoned.  It  is  understood  that 
sulphide  ore  has  been  opened  on  the  lowest  level.  The 

<  'aledonia.  situated  near  Kellogg,  and  facing  Deadwood 
gulch,  is  one  of  the  newer  mines.  It  has  a  well  defined 

vein,  dipping  about  50°,  within  which  is  both  oxidized 
and  sulphide  ores,  containing  lead,  silver,  and  copper. 
some  of  it  being  unusually  high  grade.  Shipments  have 

been  kept  up  steadily  during  the  year,  and  the  lower  cross- 
cut from  Deadwood  gulch,  by  which  about  S00  ft.  greater 

depth  below  the  old  workings  is  obtained,  is  nearly  fin- 
ished. The  Stewart,  lying  west  from  the  Hercules,  has 

become  a  heavy  producer.  It  is  an  old  mine  resuscitated. 
The  North  Fork  country,  or  Murray  district,  has  at 

least  live  producing  lead-silver  mines.  The  Coeur  d'Alene 
North,  or  Monarch,  has  now  a  larger  mill  than 
iu  1910,  and  has  produced  70  to  SO  cars  of  con- 

centrate during  the  year.  The  most  interesting 

accomplishment  in  the  mine  recently  has  been 
the  sinking  in  ore  below  the  1400-ft.  mill  level. 

The  Paragon,  Black  Horse.  Bear  Top,  and  Jack 

Wait*  comprise  the  other  mines  of  this  region 
which  have  produced  some  ore  and  are  being 

further  developed.  The  Bear  Top  and  Black- 
Horse  each  has  a  mill.  The  Jack  Waite  has  an 

exposed  vein  of  high-grade  galena,  and  a  lower 
level  is  being  driven  to  open  it  at  greater  depth. 

Several  properties,  formerly  worked,  situated 
in  Sunset  Peak  district,  have  been  acquired  by 

outside  investors  who  are  beginning  to  reopen 

ami  equip  them.  Some  orebodies  have  been  de- 
veloped and  made  productive  in  the  Pine  Creek 

district,  Lying  south  of  Wardner.  Much  has 
been  accomplished  there  during  the  year  in  the 
way  of  initial  operating. 

Salmi, ii  Hirir  Country. — The  Pittsburg-Idaho 
mine,  situated  at  Gilmore,  Lemhi  county,  has 

been  operated  during  t lie  year  with  a  force  of 

75  men,  and  has  produced  approximately  20,000 
tons  of  silver-lead  ore  of  a  grade  that  was  high 
enough  to  stand  the  expense  of  shipping  to  Salt 

Lake  smelters  without  concentrating.  The  veins  are  in 

limestone,  and  the  ore  has  been  opened  to  a  depth  of  400 
ft.  vertically.  The  Latest  Out  mine,  in  the  same  locality. 
is  similarly  developed,  and  has  ore  of  about  the  same 

character  and  grade  as  that  of  the  Pittsburg-Idaho.  Its 
shipments  for  1911  amounted  to  about  10,000  tons  of  ore. 
The  Allie  mine,  which  has  been  developed,  yields  an  iron 

ore  carrying  gold,  some  shipments  of  which  were  made 
during  the  year.  The  Junction  mine,  near  Leadore,  has 

produced  20  rail., ads  of  ore  thai  sampled  over  40';  lead 
and  close  to  40  oz.  silver.  Much  of  the  ore  is  carbonate. 

Tins  district  and  other  parts  of  Lemhi  county  have  become 

more  active  since  the  Pittsburg  &  Gilmore  railroad  was 
built  into  the  Salmon  river  region  from  Armstcad.  The 
Wilbert  mines,  situated  50  miles  south  of  Gilmore,  in 

Blaine  county,  have  been  developed  by  several  adits,  which, 

with  drifts,  raises,  and  cross-ruts,  have  resulted  in  expos- 
ing over  20,000  tons  of  ore  running  about  23%  lead.  A 

concentrating  mill  is  being  erected  to  treat  this  ore.  The 

properly  is  in  the  Dome  district,  2.">  miles  northeast  of  Ami. 
a  gold-dredge  was  built  on  Kirtley  creek  last  summer  and 
j nit  in  operation  September  1.  The  locality  is  near  Sal nion  City. 

Boise  Basin. — The  Boston-Idaho  company,  which  has 
operated  a  dredge  of  2000  yd.  daily  capacity  during  the 
past  three  seasons  at  Idaho  City,  constructed  a  second 
dredge  and  put  it  in  operation  last  season.  The  new  dredge 

bns    13}  I-™,   ft.  buckets,  close-connected,  and  has  a   rated 
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Mining  in  Alaska  in   1911 

By  A.  11.  Hi:. 

*'l'li.-  value  of  i In-  Iota]  mineral  output  of  Aiaaka  in 
1911  b  estimated  at  $20,370,000,  compared  with  (11 

678  in  1910.  The  gold  outpul  in  lull  is  estimated  to  have 
i.  Talne  of  117,150,000;  thai  of  1010  was  916426,740.  [I 

rtimatad  thai  the  Alaska  mines  produced  22,900,000  II). 

ipperin  1011,  rained  at  about  $2,830,000;  in  1910  their 
output  was  4,211,689  ll>..  valued  al  1538,695.  The  silver 

production  in  l'.'ll  is  estimated  to  have  a  value  of  1220,000, 
enmpared  with  -  ir  1910.    The  value  of  all  other 
mineral  products  in  1911,  including  tin,  marble,  gypsum; 
and  coal,  was  about  $170,000,  an  increase  over  thai  of  1910. 

By  using  the  above  estimate  tor  the  outpul  of  1911,  the 

total  value  of  Alaska's  mineral  production  since  L880,  when 
mining  tirst  began,  is  bond  t"  be,  in  round  numbers,  $206,- 
600,1    of  which  $195,950,1    is  represented  by  the  value 
of  the  gold  output  The  total  production  of  copper  in 

Alaska  since  1901,  when  the  systematic  mining  of  this  metal 
began,  is  about  oil. 700.000  lb.,  valued  at  about  $S,  170.000. 

The  favorable  showing  made  by  the  Alaska  mining  in- 
dustry during  the  year  is  due.  Hrst,  to  the  very  large  output 

of  copper  ami.  second,  to  the  greater  production,  compared 

with  1910,  of  the  gold  placer  mines  in  the  Innoko-Iditarod 

region.  Aside  from  the  increased  production,  the  most  im- 
portant event  of  the  year  was  the  opening  of  the  Copper 

River  region  by  the  completion  of  the  railway  into  il.  The 

industries  already  stimulated  by  this  line  strikingly  illus- 
trate the  importance  of  railway  communication  to  Alaska. 

As  no  progress  was  made  in  the  opening  of  the  coalfields. 

the  needs  for  cheap  fuel  in  Alaska  are  being  met  by  the 

substitution  of  oil-burning  for  coal-burning  engines.  The 
importation  of  California  crude  oil  is  rapidly  increasing, 
with  a  corresponding  decrease  in  the  use  of  coal.  Some  new 

drilling  was  carried  on  in  the  Kalalla  oilfield  during  1911, 
one  or  two  old  wells  being  reopened  and  a  small  production 
made.  The  oil  was  refined  and  the  gasoline  sold  in  the  local 
market. 

Although  most  of  the  gold  still  comes  from  the  placers, 
much  progress  was  made  during  1011  in  paving  the  way 
for  an  increased  output  from  auriferous  lodes.  The  work 

was  carried  on  in  most  of  the  gold-bearing  areas  of  Alaska, 
but  the  most  notable  advances  were  in  the  Juneau,  Valdez, 
Kenai  Peninsula.  Willow  Creek,  and  Fairbanks  districts. 

Aside  from  the  increase  in  copper  mining,  the  advances 

made  in  developing  gold  lode  mines  is  the  most  encouraging 

feature  of  the  year's  operations.  Dredging  also  made  great 
progress,  notably  in  the  Nome  region.  It  is  estimated  that, 
in  the  entire  territory,  22  dredges  were  operated  for  the 

whole  or  part  of  the  open  season  of  1011.  In  addition  to 

those  operated,  at  least  half  a  dozen  were  in  process  of  con- 
struction. 

As  improvement  in  transportation  is  the  most  important 
element  in  the  advancement  of  the  mining  industry,  the 

progress  for  the  year  in  this  respect  will  he  briefly  sum- 
marized. The  Copper  River  &  Northwestern  railway  was 

completed  to  Kennicott  in  April  1011.     There  was  no  other 

•The  annual  report  on  the  mineral  resources  and  pro- 
duction of  Alaska  for  1911  is  now  in  preparation  under  the 

direction  of  Alfred  H.  Brooks,  of  the  United  States  Geo- 
logical Survey.  The  more  important  features  of  this  report 

relating  to  the  mining  development  during  the  year  are 
abstracted  as  above.  Complete  and  accurate  statistics  of 
the  mineral  production  of  Alaska  cannot  be  collected  within 
less  than  four  or  five  months  after  the  close  of  the  year, 
but  meanwhile  it  seems  desirable  to  give  prompt  publica- 

tion to  preliminary  estimates,  which,  although  not  based 
on  accurate  statistics,  are  believed  to  be  not  over  10%  in 
error. 

with 
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Aiaaka  winch  made  tome  pi  1011.    Custom  mills 
tides,  Cbena,   Pairbai 

ited  and  milled  ore  I  r    many  prospects  which  cannot 
\et    be    classed    as    productive    mines.       Some    dc 
work  was  done  during  loll  on  several  hundred  prospect* 

widely  distributed  over  the  Territory.     Ti   tput   from 
auriferous  lodes  in  ion  is  believed  to  have  been  somewhat 

larger  than  thai  of  1910,  which  was  valued  ai  $4,105 

Auriferous  lode  mining  was  Oral  attempted  in  the  Ketohi- 
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OPENING    DAY    AT    CUSTOM    U.UARTZ    MILL.    NOME,    ALASKA, 
OCTOBER  7.    1911. 

kan  district  some  twelve  years  ago.  Several  conspicuous 

failures  made  at  thai  time  so  discouraged  operators  that 
relatively  little  attention  has  since  been  paid  to  gold  mining 

in  this  district.  However,  some  development  work  has  been 

continued,  and  in  1011  work  was  pushed  on  several  proper- 
ties near  Dolomi  and  on  Georges  inlet.  The  advances  made 

in  the  Portland  Canal  region  of  British  Columbia  stimu- 
lated prospecting  on  the  Alaska  side  of  the  boundary  and 

within  the  Ketchikan  district.  Some  encouraging  results 

are  reported  in  this  field. 

Philippine  Coal  Trade 

According  to  George  E.  Anderson.  United  States  Consul 
General  at  Hongkong,  the  mine  at  East  Batan  in  the 

Philippine  Islands,  is  now  turning  out  100  tons  of  coal 

per  day  and  is  expected  soon  to  be  able  to  turn  out  and 
handle  economically  300  tons.  This  mining  enterprise, 

which  was  undertaken  several  years  ago,  at  first  proved 
a  financial  failure,  and  some  lime  ago  it  was  placed  in 

charge  of  William  E.  Nolting  under  an  agreement  between 

the  company  and  its  creditors.  This  receiver  or  manager, 
in  connection  with  E.  R.  llix.  a  coal  expert  from  the 

United  States,  has  reorganized  the  business,  and  it  is  now 
said  to  be  upon  a  pitying  basis.  The  Government  of  the 

Philippines  has  aided  the  enterprise  by  advancing  funds 

againsl  contracts  for  coal.  These  contracts  are  now  gradu- 
ally being  carried  out.  The  imports  of  coal  into  the  Islands 

in  the  year  ended  June  30,  1911,  amounted  to  403,146  metric 
tons,  valued  at  $1,207,312,  as  compared  with  imports  of 

303,117  ordinary  tons,  valued  at  $072,341.  in  1910,  171, OSS 

tons,  valued  at  $461,465.  in  1909,  and  213,959  tons,  valued 
at  $567,220,  in  100.8.  Up  to  1000  Australia  supplied  most 

of  these  imports,  furnishing  160,151  tons  out.  of  the  total 

of  171,088  tons  imported  that  fiscal  year.  In  1910,  how- 
ever, Japan  commenced  to  enter  the  trade  in  earnest, 

apparently  largely  because  of  labor  troubles  in  Australia. 
For  the  past  two  years  it  has  furnished  about  half  of  the 
total  imports  into  the  Islands,  through  British  North  Borneo 
has  commenced  to  enter  the  trade. 
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Mexico 

By  Oub  Special  Correspondent 

In  the  tirst  half  of  the  last  fiscal  year  Mexico's  exports  of 
se,  totalling  929,510,679,  as  against 

I  d  of  the  pn   ling 
fiscal    year.      Silver   exports    amounted    to    1*38,805,842,    as 

against  P37,754,931.  Gold  exports  for  lull  were  over  9*60,- 
000,000,  and   silver  exports  about  P75,   ,000.     The  pro 
unction  oi  copper  was  well  maintained  in  1911.     i 

months  Greene-Cananea  produced  approximately  42,000,000 
[he  -Miami  concentrate.     In  the 

eriod  the  pi  if  the  Moctezuma  Copper  Co. 

(Phelps-Dodge)    was  22,048,094  lb.,  an   increase  over  the 
production  in  the  corresponds  if  1910.     In  the  ten 

i   the  .inn. ■!■  Co.   (  French 
iidsi     had    a    production    of    22,167,221    lb.     The 

Mazapil  i   the   Stab  and  the 
Teziutlan  Cop  In  the  State  of  Puebla,  contributed 

fear's  output.    Mexico's  lead  is  principally 
lucl    of    the    important    silver-lead    mines    of    the 

i  of  the  Republic,  and  disturbed  condil 
lack  of  transportation  facilities  curtailed  the  output  during 

the  tirst  half  of  lilll.     Zinc  production  was  also  ati 

Tlic  year  saw  the  completion  of  the  extensive  ca 

of    betterment    inaugurated    by    the    present    mans 

of    the    Greene-Cananea    in    Sonora,    and    involving    an    ex- 
penditure of  fully  P7,500,000.     For  several  months 

er  at  an  average  cost  of 

9c...  and  at  the  present  rati'  of  production  and  the  present 

price  of  copper  the  company  is  in  position  to  earn  approxi- 

xoiiTHKRX   SONORA. 

mately  $1,675,000  per  year.  There  is  talk  of  dividends  in 

1912.  Since  the  tirst  of  the  year  monthly  gold  content  in 
ananea  ores  has  increased  from  468  to  763  OZ., 

silver  from  90,135  to  127,568  oz.  During  the 

pari  of  the  year  Greene-Cananea  has  been  smelting 

concentrate  from  the  Miami  Copper  Co..  under  a  con- 
ade  in  1910.  The  Calumet  &  Sonora  Co.  has  put  in 

a  Huff  electrostatic  plant  at  its  Cananea  properties,  and  is 

getting  good  returns  from  regular  shipments  of  concen- 

trate. The  Moctezuma  Copper  Co.  has  provided  against 
water  shortage  by  the  construction  of  a  dam  for  the  im- 

pounding of  storm-water.  For  several  months  the  Lucky- 
Tiger  Gold  Mining  Co.  has  been  operating  its  new  250-ton 

cyanide  plant,  and  during  the  year  it  has  been  shipping 

1  ade  ore.  During  the  year  small  smelters  have  been 
blown  in  at  the  Mina  Mexico,  in  the  Sahuaripa  district:  at 
the  mines  of  the  Triunfo  Consolidated  Mining  Co..  near 

Arizpe;  and  at  the  Ccrro  Gordo  properties  near  Cumpas; 
and  100-ton  plants  have  been  completed  by  the  Sonora 
Copper  Co.  and  the  Cobriza  Mining  Co.,  both  operating 
near  Nona.  Disturbed  conditions  have  interfered  with  the 

plans  of  the  Pacific  S.  &  M.  Co..  owning,  throuf 
sidiary  concerns,  the  Fundicion  and  Guaymas  smelters,  and 
neither  plant  has  been  blown  in.  The  Pedrazzini  I  told  & 

Silver  Co.  completed  a  cyanide  plant  this  year,  but  . 
led  operations,  pending  the  I   of  labor  and 

other  difficulties.      The   Transvaal    Copper   Co.,   owning  ex- 

tensively   developed    copper   properties    near    Cumpas,    is 

credited  with  plans  for  a  concentrator,  and  for  a  railroad 

to  Cumpas;  also  with  negotiations  tor  the  transfer  of  its 

properties  lo  the  Phelps-Dodge  interests.  In  ten  months 
■  ■I  Shis  year  the  net  earnings  of  the  Mines  Company  of 

America,  controlling  the  Dolores  and  El  Mayo  mines  in 
Chihuahua  and  the  Creston  Colorada  and  La  Dura  in 

Sonora,  amounted  to  $673,109.    1  ty  has  plans  for 
i  educing  operating  costs  at  Dolores  by  building  a  power 

plant  at  Madera  ami  transmitting  power  to  the  mines. 

Early  in  1911  the  properties  of  the  Hidalgo  .Minim,'  Co.,  in 
the  Parral  district  of  Chihuahua,  were  taken  over  by  the 

Alvarado  M.  &  M.  Co.  at  a  price  of  $50  1,000.  Recently  the 

alvarado  |  the   power  plant  of  the  Parral  Power 
^  Reduction  Co.     Milling  at  the  new  plants  of  the  Alvarado 

olorada  M.  &  S.  Co.,  in  the  Parral  district. 

was  not  interrupted  by  the  revolution,  and  the  bullion  nut- 
put  has  lie.  n  steady  during  the  year.  The  Chihuahua 
smelter  of  the  A.  S.  &  R.  Co.,  and  the  Terrazas  smelter  of 

the  Rio  Tinio  Copper  Co..  shut  down  several  months  agi 

a   result   of   labor  troubles  following  ttion,  have 
been  recently  Mown  in.     Negotiations  that  may  result  in  the 
transfer    of    the    Santa    F.ulalia    mines    of    the    Chihuahua 

Mining  Co.  ami  the  Potosi  Mining  Co.  to  English  into: 
are    in     progress.      The    deals    involve    millions    of    pesos. 
French  interests  are  reported  to  be  negotiating  for  the  big 

-  of  the  Compaftia  Minera  de  Nairn.  The 
Rio  Plata  and  La  Republics  companies  have  been  operating 

profitably  during  the  year.  Work  is  in  progress  on  a  300- 
ton  plant  tor  the  Palmarejo  &  Mexican  Goldfields,  Ltd. 
The  San  Toy  Mining  Co.  has  had  a  successful  year,  and 

has  paid  several  dividends.  The  net  earnings  for  the  first 

half  of  the  year  were  $1S2.G47.  Development  of  the  Buena 
Tierra  mine  at  Santa  Eulalia.  purchased  in  1910  by  the 

Exploration  Company  of  London  and  Mexico,  has  been 
attended  by  satisfactory  results.  Considerable  high-grade 
ore  has  been  shipped  from  the  Dos  Cabezas  mine  of  the 

1'.  S.  Pearson  interests,  and  machinery  for  a  stamp-mill 
and  cyanide  plant  has  been  purchased  at  a  cost  of  $65,000. 

The  labor  trouble  at  El  Oro  in  August,  which  appeared 

is  at  the  start,  was  not  prolonged,  and  operations  were 

not  seriously  affected.  During  the  year  the  Dos  Estrellas 

company  has  been  producing  from  1*800,000  to  1*900,000 
pier  month,  with  a  monthly  profit  of  close  to  a  half  million 

pesos.  Big  dividend  payments  have  been  continued.  In 
the  ten  months  from  January  1  to  October  31  the  El  Oro 

Mining  &  Railway  Co.  had'  a  production  of  $2,014,080, 
milling  302,860  tons  of  ore,  and  securing  a  profit  of  $S61,- 
060.  The  1911  production  of  the  Mexico  Mines  of  El  Oro 
has  averaged  about  $127,000  per  month.  A  report  for 
seven  months  shows  a  total  production  of  $S94,192  from 
S0.G49  tons  of  ore.  the  profits  reaching  $543,112.  During 
the  present  year  the  net  earnings  of  the  Esperanza  Mining 

Co.  have  been  kept  down  by  heavy  charges,  due  to  better- 
ments of  various  kinds.  Figures  for  seven  months  show 

profits  of  only  $247,604  from  a  production  of  $970,029. 
The  ore  milled  in  that  period  amounted  to  147,520  tons. 
The  Real  del  Monte  &  Pachuea  Co.,  controlled  by  (be  U.  S. 

S.  R.  &  M.  Co.,  of  Boston,  has  continued  its  improvement 

campaign  during  the  present  year,  with  the  result  that  it  is 
now  handling  about  32.000  tons  of  ore  per  month.  The 
present  rate  of  production  represents  an  annual  output  of 

approximately  10.000,000  oz.  of  silver,  and  it  is  possible  to 
further  increase  the  tonnage  handled.  In  June  last  the 
Santa  Gertrudis  company,  a  subsidiary  of  Camp  Bird,  Ltd.. 

placed  in  commission  its  new  600-ton  plant  in  the  Paehuca 
district  of  Hidalgo.  The  company  reports  that  the  ore 

reserves,  estimated  at  462.000  tons  at  the  time  the  Santa 

Gertrudis  mines  were  purchased,  have  been  increased  to 

1.150.000  tons,  with  a  probable  value  of  1*16,500,000.  In 
the  first  six  months  of  this  year  the  San  Rafael  y  Anexas 

Co.  had  a  gross  production  of  1*1,649,556,  and  earned  profits 
of  1*5411,114.  A  total  of  71,587  tons  was  mined,  the  mining 

cost  reaching  fMi.oti.  and  the  milling  cost  1*3.94.  The 
average  yield  was  643  grams  silver  and  3.43  grams  gold. 

Dividends  of  1*434.400  were  paid  in  the  six  months.  In 
the  past  fiscal  year  the  La  Blanea  y  Anexas  Co..  another 

i    the  Paehuca  district,  produced  67,354  tons 
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li  >>.  estimated  llial  the  1811  production  ol  the  Quana 
juato  district  »>ll  al  least  reach  that  of  1910,  which  was 

approxunateh    1*14,000,000.      I  p  cyanide  plant 
ot  the  Providencia  M    A   U.  Co.,  al  the  Tajo  de  Dol   -. 
was  >   iplatad  early  in  the  year,  and  hai  been  in  Buocesaful 
operation  for  several  month*.  A  lO-etamp  cyanide  plant 

started  by  tin-  Tula  Mining  Co.  in  the  tirst  half  of  the  year 
bat  bang  that  down  pending  the  development  •  .)  higher 

grade  ore.    The  Peregrina  If.  A:  M.  Co.  lui-~  bad  a  good  year, 
handling  *  ^<  '< '« »  tons  i  er  month  from  the  Villapand   ine 

ot'  that  Cuba  M.  A  M.  Co.  in  addition  to  Toon  i.uis  of  ii> 
own  nn\  Tlir  Qnanajoato  Reduction  A  Mines  Co.  b;i> 
averaged  30,000  tons  per  month,  abont  one-third  of  the  ore 
milled  reuniting  from  new  development  in  the  old  Rayas 
and  Tepeyae  mines.  Dp  to  tins  year  the  company  lias 
been  operating  on  ore  from  . lumps  and  tills.  The  mill  of 
the  Qnanajoato  Con.  baa  been  operating  at  half  capacity 
during  the  greater  part  of  the  year,  but  higher  grade  ore 
has  been  milled.  The  Pingmea  lias  been  milling  from 
5000  to  7600  tuns  per  month,  and  the  Carmen-Guanajuato 

has  been  operating  at  a  good  profit.  The  year's  produc- tion of  the  rich  Kl  Monte  de  San  Nil. .las  mine  will  be  over 

1*1,000,000.  The  Nueva  l.uz  work,  at  a  standstill  during 
much  of  the  year,  was  recently  resumed.  It  is  expected  to 
cut  the  mother  lode  in  February  or  March  1012. 

The  old  Mololoa  mines  in  the  Hostipaquillo  district  of 
Jalisco  were  purchased  early  in  the  year  by  the  Makeever 
interests,  operating  the  El  Favor  and  El  Tajo  properties. 
Since  the  purchase,  development  has  been  extensive  and 
much  high-grade  ore  has  been  shipped.  Power  interrup- 

tions during  the  rainy  season  interfered  with  mill  opera- 
tions of  the  Amparo  company,  in  the  Etzatlan  district,  and 

the  El  Favor  company,  in  the  Hostotipaquillo  district,  both 
taking  current  from  the  transmission  line  of  the  Chapala 
Hydro-Electric  Co.  The  Amparo  has  continued  dividend 

payments  of  'i^o  on  $2,000,000.  The  addition  of  two  tube- 
mills  has  recently  enabled  Amparo  to  increase  the  tonnage 
by  more  than  1000. tons  per  month.  High-grade  ore  from 
El  Favor  stopes  is  being  shipped  to  the  smelter,  and  the 
development  of  the  sulphide  ores  below  the  600-ft.  level  has 
been  commenced.  The  Consolidated  Mining  Co.  has  given 
an  option  on  its  Casados  mine  in  the  Hostotipaquillo  dis- 

trict. During  the  first  half  of  the  year  much  high-grade 

ore  was  shipped  from  this  property.  The  year's  develop- 
ment has  been  extensive.  The  Espada  Mines  Co.  has  built 

an  aerial  tramway  to  deliver  Espada  ores  to  the  Virginia  & 
Mexico  plant  in  the  Hostotipafpiillo  district,  leased  early 
in  the  year,  and  milling  will  he  commenced  shortly.  The 
Cinco  Minas  Co.  (Marcus  Daly  interests)  has  been  develop- 

ing during  only  a  part  of  the  year.  Plans  for  a  200-ton 
reduction  plant  are  being  drawn.  The  Regina  Milling  Co. 
has  bad  an  important  year  of  development  and  is  ready  to 
build  a  concentrating  plant  at  its  copper  mines  in  the 
Ameca  district.  Operations  of  the  Magistral-Ameea  Cop- 

per Co.  were  suspended  during  a  part  of  the  year.  Sinking 
of  the  main  shaft  was  recently  resumed.  The  old  Cerrito 
copper  mine  in  the  Ameca  district,  has  been  taken  over  by 

the  Almoloya  Mining  Co.  at  a  price  of  1*50,000.  The 
■1*100.000  bond  on  the  Zapote  group  of  mines  in  the  Ameca 
district,  held  by  E.  A.  Montgomery,  of  Los  Angeles,  Cal., 
has  been  extended  for  a  year,  and  extensive  development 
has  been  continued.  The  San  Miguel  Gold  Mining  Co.,  has 
imported  machinery  for  a  reduction  plant  at  gold  mines 
near  Ejutla.  Work  at  the  Keystone  properties  in  the 
Tapalpa  district  has  been  resumed  by  the  Mexieana  Mining 
Co.,  a  holding  concern.  The  Tajo  Mining  Co.,  of  the  San 
Sebastian  district,  has  increased  its  mill  capacity  to  100  tons. 

During  the  year  engineers  of  the  Esperanza  Mining  Co., 
of  El  Oro,  examined  the  old  Escuadra  mine  in  the  Taviehe 
district  of  Oaxaca  with  a  view  to  its  purchase  by  Esperanza. 
If  is  now  reported  that  the  deal  has  been  abandoned.  Much 
ore  has  been  shipped  during  the  year  from  the  San  Juan 
mine  in  the  Taviehe  district,  shipments  reaching  a  value  of 
?100.000  per  month.    The  San  Juan  company  has  installed 
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plan)  ••!  the   \.  B.  A  R,  Co     The  railroad  gives  lbs  i 
■  lion  win.  the  National  Railways  al  Las  Chareas.  The 

Santa    Rosa    Uining    Co   ntrolled   by    the    Exploration 
laml  ami  Mexico,  iia~  bean  ai  \mrk  mi  im- 

portant redaction  facilities  al  th i  Banta  Roaa  mines  in  il>>- 
pcion  del  Oro  .lisim-i  oi  Zaeateeaa  Operations  in 

the  principal  Zaeatecas  ili-m.-is  have  been  well  maintained. 
Important   shipments  of   lead  silver  ore  have  been   made 
from   the   Lead    <,'i   n    mine    in    Aguasealienles   to   the   Sun 
Luis  Potosi  smelter,  the  smeller  company  having  the  prop *yv«i4i/,v 
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erty  under  lease.  Prom  the  Taxco  district  of  Guerrero  ore 
has  been  shipped  during  the  year  by  the  Atlixtac,  San 
Miguel,  Mora  y  Milagro,  Espiritu  Santo,  and  San  Miguel 
concerns.  Atlixtac  also  has  shipped  concentrate  and  pre- 

cipitate, and  concentrate  has  been  shipped  from  the 
Purisima  and  Chorrillo  mills.  There  has  been  much  de- 

velopment by  the  Taxco  Mines  of  Mexico  at  the  old  Rosario 
properties,  and  plans  for  a  200-ton  cyanide  plant  have 
been  taken  up.  The  Reforms  M.  &  M.  Co.,  owning  the  big 
Campo  Morado  properties,  has  been  operating  steadily. 

The  Mexico  Con.  M.  &  M.  Co.,  owning  extensive  proper- 
ties and  a  reduction  plant  in  the  Guanacevi  district  of 

Durango,  was  reorganized  during  the  year,  and  since  has 
been  operating  with  satisfactory  results.  It  is  reported 
that  English  interests  have  made  a  ileal  for  the  Restaurn- 
dora  properties  in  the  Guanacevi  district,  at  a  price  of 
about  1*1,000,000.  The  Candelaria  Con.  Co.,  of  San  Fran- 

cisco, California,  has  built  a  100-ton  cyanide  plant  at  its 
mines  in  the  San  Dimes  district  of  Durango,  and  is  aban- 

doning the  old  system  of  pan-amalgamation.  The  capacity 
of  the  plant  will  he  increased  after  the  completion  of  a 
hydro-electric  plant.  The  San  Luis  Mining  Co.,  another 
.San  Dimas  concern,  is  replacing  an  old  30-ton  plant  with 
a  cyanide  plant  of  100  tons  capacity.  The  Compaiiia  Ex- 
ploradora  y  Explotadora  de  Guanacevi  is  pushing  develop- 

ment work,  and  has  entered  into  a  contract  to  supply  50 
tons  of  ore  per  day  to  the  Rosario  M.  &  M.  Co.  The  Reyes 
M.  &  S.  Co.  has  blown  in  a  50-ton  lend  smelter,  and  is  op- 

erating with  success.  A  contract  for  a  new  power  plant 
at  the  Guadalupe  de  los  Reyes  mines  in  the  State  of  Sinaloa 
has  heen  signed,  and  the  new  plant  will  be  ready  for  service 

by  May  1912.  Charcoal  gas-producers  will  he  used,  and  a 
big  saving  in  operating  expenses  is  expected  to  result. 
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Lake  Superior  Copper  Mines 

By  Robert  li.  Maubeb 

As  nearly  as  can  be  oalculated  al  this  time,  actual  figures 
in  most  instances  not  being  available,  the  output  of  the 

Lake  Superior  mines  for  t he  year  1911  approximates 
222,874,350  lb.  fine  copper,  representing  a  gross  vain 

5.  This  output  was  made  at  a  cost  of  about 

10c  per  lb.  for  all  corn- 
pain;  :ii  15,000,000  lb.  was  prodi 
at  a  profit.  Omitting  a  production  largely  incidental  to 

development  in  t lie  various  properties,  and  considering 
only  the  output  of  the  profitable  producers,  the  average 

was  about  9.5c.  per  lb.  Twenty-two  companies  con- 
tributed to  this  output,  as  against  20  in  the  preceding 

year,  and  there  are  now  18  yielding  a  regular  production 

with  a  combined  annual  output  not  Car  from  220,000,000 
11).  fine  copper.  There  is  little  likelihood  that  the  present 
rate  of  production  will  materially  increase  ill  the  next 

year  or  two,  tbot  -  i  a  increase  is  easily  possible. 
New  sources  of  production  are  seemingly  limited  to  the 
Lake  I  lo,  and  will  show  no  marked  effect  on  the 

annual  rale  for  a  year  at  least.  Any  material  increase 

must  come  from  one  or  several  of  the  present  producers 
and  may  be  looked  for  only  in  the  event  of  further  and 
great  improvement  in  the  metal  market.  There  is  no 

undue  restriction  on  output  except  in  case  of  the  Osceola 
and  Calumet  &  Hecla,  both  of  which  are  capable  of  far 
greater  production.  The  other  companies  for  the  most 

part  are  producing  well  up  to  capacity.  A  table  showing 

the  estimated  production  in  pounds  fine  copper  of  the 
several  Lake  Superior  companies  for  1911.  as  also  actual 

figures  of  production  for  the  preceding  year,  is  appended 
herewith.  Estimates  are  based  upon  the  most  reliable 

data  obtainable.  Official  figures  will  not  be  available  in 
some  instances   for  several  months  to  come. 

1911.  1910. 

Company.                   (Estimated.)  (Actual.) 

Calumet    &   Hecla     75,434,000  72,672,469 
I  lopper  Range  Con. : 
Champion  mine     17,845,000  19,224.171 
Baltic  mine     16,329,000  17,549 
Trimountain  mine...  7.200.000  14,868 

Quincy     21.398,000  22,517,014 
Osceoia       18,261,000  19.316,566 

aimeel        14,920,000  11,844,954 

Mohawk     11,937,000  11,412,066 

Wolverine       9.642,000  9,665,534 
Tamarack        7,514,000  1 1 .1163.606 

Isle  Royale      7,292,000  7,567,399 
Allouez       4,725,000  4.655.702 
Superior       3.213,000  1.041 

Centennial       I  1 .572,566 
Mass       1 .429,000  1 .321.885 

Victoria      1,415,000  1.16! 

Franklin        1.000.000'  966.353 
Winona       800.000           
Hancock       751,749           

La  Salle       245,000  472,100 

Gratiot      15,605  265,869 
ellaneous       262,031 

Totals    222.S74.354        222,420,523 

The  ail   copper  sold  during 
the  year  was  12.65c,  which,  with  one  exception,  is  the 

lowest  annual  aver;:  ecorded   in   ten   years.     Tie: 
avers  07  was  20e. 

Since  that  year  it  has  ruled  steadily  under  13.5c.  The  end 
of   the    year    bro  enl    in    the    metal 

market,  and  at  the  close  the  better  grades  of  copper  were 
selling  freely  at  above  1+  cet 

In  consequence  ol  the  low  price  realized  product, 
dividends  were  generally  smaller  and  not  always  earned. 

The  lotal  disbursed  by  all  companies  during  the  year  closely 
approximates  $6,000,000. 

New  York  Share  Market  in  1911 

By  Our  Reoilar  Corrksponuent 

FalstalV  said  :     "  My  whole  charge  consists  of 
lemen  of  companies, 

I  as  Lazarus  in  the  painted  cloth, 

the  cankers  of  a  calm  world  and  a  long  peace."  In  an 
attempt  to  review  the  mining  share  markets  of  the  year 

in  the  Bast,  there  seems  to  be  almost  as  little  to  be  proud 

of  as  Sir  John  found  ill  his  motley  band  of  riff-raff.  The 
year  1911  will  always  be  recalled  as  a  period  which  broke 

all  previous  records  for  depression.  Trading  in  milling 
shares  in  New  York  is  carried  on  mostly  on  the  Curb,  an 

outside  market  without  any  organization,  but  whose  mem- 
bers follow  closely  the  rules  of  the  New  York  Stock  Ex- 

change. This  market,  which  really  occupies  a  legitimate 

field  among  the  various  market-places  of  the  Eastern  finan- 

cial centre,  has  been  used  by  so-called  brokerage  houses 
making  the  bucketing  of  orders  a  regular  practice,  until 
the  Curb  has  lost  its  public  and  can  no  longer  fulfil  its 

primary  office — that  of  making  a  market  for  the  distri- 
bution of  new  issues.  The  atmosphere  of  the  New  York 

Stock  Exchange  is  distinctly  hostile  to  all  mining  enter- 
prises: in  fact,  it  is  one  of  the  traditions  of  the  Exchange 

to  treat  with  unbounded  contempt  anything  connected  with 

the  mining  industry,  at  least  so  far  as  public  trading 
is  concerned.  There  are  those  who  dare  to  say  that  this 

b  short-sighted,  and  who  point  to  the  building  up  of  busi- 
ness which  does  not  go  to  the  floor  of  the  Exchange  and 

in  which  mining  plays  a  very  large  part,  but  so  far  there 
has  been  no  sign  of  any  change  of  attitude  by  the  board 

_"  crnors. 

The  beginning  of  1911  found  market  operators  turning 

from  the  copper  shares,  which  were  evidently  facing  a 

period  of  stagnation,  due  to  the  burden  of  accumulated 
stocks.  The  conditions  prevailing  at  the  beginning  of 

the  year  clung  to  the  copper  market  throughout  nearly 
the  whole  of  1911.  and  only  in  the  latter  half  of  December 

was  there  any  strong  upturn.  Throughout  the  year,  the. 

copper  situation  was  an  exceedingly  interesting  one — one 
which  was  followed  by  the  general  public  with  close  atten- 

tion as  well  as  by  producers,  sellers,  and  consumers.  The 
whole  of  1911  must  be  counted  a  period  of  stress  for  the 

copper  producers,  a  period  devoted  largely  to  close  study 
of  cost  sheets  in  an  anxious  effort  to  meet  conditions.  The 

year  just  begun  will  undoubtedly  demonstrate  that  the  de- 
pression of  1911  was  by  no  means  an  unmixed  evil.  Forced 

rehabilitation  of  many  properties  has  been  completed,  de- 

velopment work  has  been  accomplished,  and  economies  en- 
forced that  will  all  add  to  profit  in  the  future.  The 

Canadian  silver  issues — all  Cobalt  properties — with  only 
one  or  two  exceptions,  demonstrated  one  of  the  queer  turns 
of  public  sentiment  as  regards  mining  shares.  The  close 
of  1910  showed  that  the  mines  in  Cobalt  had  broken  all 

previous  records,  dividends  were  satisfactory,  in  some  cases 

very  large  in  proportion  to  the  market  prices  for  the 

shares,  but  the  public  trading  had  then  dwindled  to  insig- 

nificant proportions,  and  in  spite  of  increased  production 
throughout  the  year,  market  followers  refused  to  have  any- 

thing to  do  with  Cobalt  issues. 
Trading  in  Nevada  issues  had  sunk  to  very  small  volume 

during  1910.  and  when  Goldfield  Consolidated  was  'taken 
inside',  as  the  phrase  goes,  meaning  its  removal  to  the 
floor  of  the  Stock  Exchange,  Goldfield  shares  were  left 
without  a  leader  and  almost  without  any  public  following. 

It  appeared,  therefore,  that  there  was  no  obstacle  in  the 
way  of  the  development  of  a  new  mining  field.  Especially 

if  a  gold-mining  district,  with  the  lodestone  of  high-grade 
gold  ore,  could  be  brought  before  the  public,  then  another 
real  boom  could  be  made  in  a  market  way.  and  many  thou- 

sand shares  distributed.  So  it  was  that  Porcupine  dawned. 

with  every  mining  broker,  promoter,  and  advertising  solici- 
tor watching  its  rise  with  anxious  eyes.  Early  in  the  year, 

the  prospectors,  claim-owners,  and  option-holders  moved 
upon  New  York  in  solid  phalanx,  with  tongues  trained  to 

speak  of  no  sums  less  than  hundreds  of  thousands.    Hun- 



MINI ii  mii  h   rut  ss 

nI  b) 

ill.  iiml   li 

III     I  ly    nil     till' 

i  .<•  pnblie  never  took  upine, 
incerned. 

in,  which  is  Ibe  market  for  the  Lake  coppei 
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Hecla;  a  move  which  was  fougbl  so  bitterly  as  to  In- 
finally  abandoned  by  rs.    The  situation  was  made 

interesting  by  the  work  of  .1.  R.  Finlay,  formerlj 
manager  of  the  Goldneld  Consolidated,  who  made  an  in- 

dependent appraisal  of  the  principal  Laki  es  for 

the  Uiehigan  Stale  Board  of  Taxation  and  Equalization. 
Mr.  Finlav  lias  Borne  advanced  ideas  about  mines  and  min- 

ing investments  that  oughl  to  In1  read  by  every  would-be 
Inner  of  mining  shares,  before  lie  makes  his  purchases 
nut  after.  For  Huston,  like  New  York,  the  year  was  one 

"f  low  prices  and  a  very  small  volume  of  business.  One 
of    the    principal    deterrent    factors    to    normal    activity    in 
mining  enterprises  was  the  Mexican  insurrection,  which 
resulted  in  the  exile  or  flight  of  General  Diaz.  New  York 

has  many  mining  men.  promoters,  ami  engineers,  to  whom, 

for  many  years.  Diaz  was  Mexico,  ami  it  is  not  strange 
that   confidence,  uprooted  by   the  downfall  of  Diaz,  should 

have  been  slow  to  he  recovered.  New  York  has  many  in- 
terests in  Mexico  and  is  hoping  for  an  immediate  restora- 

tion of  tranquillity.  One  of  the  brighter  features  in  the 

mining-share    market    was    the    revival    of    Tonopah.      The 
making  of  a  big  mine  of  the  Belmont,  ami  coming  hack 

of  Montana-Tonopah,  '_'ave  one  group  of  operators  a  cheer- 
ful air  of  prosperous  business. 

Any  study  of  the  mining  market  in  New  York  City  begins 
and  ends  with  an  analysis  of  the  peculiar  conditions  sur- 
ronnding  the  Curb  market.  In  reality,  the  Curb  market 

is  simply  an  outgrowth  of  custom.  It  is  granted  the  priv- 
ilege of  trading  in  the  street  by  a  stretch  of  the  police 

power,  and  holds  its  sessions  in  the  open  air  during  the 
whole  year.  The  bulk  of  its  business  is  in  mining  stocks, 

in  new  issues  not  yet  granted  the  privilege  of  trading  on 
the  New  York  Stock  Exchange,  and  the  greater  part  of 
the  business  comes  through  members  of  the  Stock  Exchange. 

It  is  one  of  the  iron-clad  rules  of  the  Exchange  thai  mem- 
bers are  not  allowed  to  trade  with  the  rival  exchanges.  It 

has,  therefore,  been  impossible  for  the  Curb  to  organize 

itself  without  losing  the  overflow  business  from  the  big 

exchange.  In  fact,  its  members  with  Stock  Exchange  con 

nections  have  been  strong  enough  to  prevent  any  real  or- 
ganization being  effected.  This  peculiar  situation  has  left 

the  Curb  without  power  to  redress  any  wrongs  committed 

by  the  traders  who  abuse  the  privileges  of  the  open  mar- 
ket. The  Curb  has  been,  and  is  still,  unable  to  enforce 

any  sort  of  discipline  or  punishment  upon  traders  trans- 

gressing these  unwritten  rules.  Could  this  anomalous  con- 
dition be  overcome,  the  New  York  mining  market  would 

immediately  achieve  an  enthusiastic  public  following  that 
would  grow  to  immense  proportions. 

If  the  mining  engineers  of  the  United  States  could, 

through  some  official  organization,  impose  conditions  which 
would  prevent  any  reputable  engineer  from  lending  his 

name  to  'get-rich-qniek'  paper  promotions,  foisted  upon 
the  public  by  promoters,  that  bear  no  real  relation  to  the 

mining  industry,  it  would  mean  a  tremendous  double  step 

forward.  The  public  realizes  mining  to  be  a  field  in  which 
it  should  be  able  to  embark  profitably.  The  same  public 

has  just  recently  begun  to  realize  (he  need  of  common 
sense  and  business  judgment  in  making  such  embarkations. 

New  York  will  never  have  one-half  the  mining  market  it 
should  have  until  some  preventive  measures  are  adopted 
which  will  be  more  effective  than  the  mere  example  of  the 

punishmnt  of  those  who  use  the  United  States  mails  for 

fraudulent  purposes. 

California   Petroleum   Production 
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Market  Reports 
LOCAL,  METAL  PRICES. 

San  Francisco  January  -i. 

Antimony    11— lljc    i    iJuicksllver  (flaak)   44.60 

Electrolytic  Copper    15—11  |c    |   Tin   47— i»ic 

Pig  Lead   4.70— 6.660       Spelter   "t— 8ic 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots 89.60— 9.70;  large $7.50— 8.50 

METAL    PRICES. 

Silver  reached  the  highest  point  for  the  week  ended  Janu- 
n   lust  Wedni  n  New  York  quotations  placed 

>i    week  opened  strong  at  51%.  but  on  Saturday 

the    price    dropped    to    54%.      Since    then    it    climbed    steadily 

to  the   figure  named.     The  latest   New   York  quotations  place 

tic  copper  at  13.90.  lead  at  4.4f,.  and  spelter  at  6.30. 

COPPER  SHARES — BOSTON. 

(By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  Prices 

Jan.  3. Mohawk   I  56) 

North  Butte      28j 

Old  Dominion      47) 

Osceola   _   107 
Parrot      141 

Shannon      10 

Superior  i  Boston       3J 

Tamarack      31 

Trinity        61 

Utah  Con       17} 

Victoria        44 
Winona        6 

Wolverine    100 

Closing  prices, 
Jan.  8. 

Adventure    6) 

Allouez    43 

Calumet  A  Arizona    61 

Calumet  <t  Hecla    440 

Centennial    18 

Copper  Range   „    551 

Daly  West    6 
Franklin    IS 

Granby    39 

Greene  Cananea,  ctf.    8| 

Isle-Royale    22 
La  Salle    r,| 

Mass  Copper.....    8) 

NEVADA  STOCKS. 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  January  3. 

Atlanta   s  .17 

Belcher   48 

Belmont    7.90 

B.  <S  B   20 

Booth   06 

Chollar   15 

Combination  Fraction   14 

Con.  Vlrglna    1.05 

Florence   61 

Goldfleld  Con    4.25 

Gould  &  Curry      .06 

Jim  Butler   29 

Jumbo  Extension   22 

MacNamara       .26 

Mayflower   8  .02 
Mexican    4.32 

Midway   20 

Montana-Tonopah   „   1.05 

Nevada  Hills    2.52 

Ophlr    1.60 
Pittsburg  Sliver  Peak    1.20 

Round  Mountain   54 

Savage      .22 

Tonopah  Extension    1.12 

Tonopah  of  Nevada   7.30 
Union    1.20 

Vernal   16 

West  End   78 

OIL  SHARES. 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  January  3. 

Associated  (ill   844.62 

Brookshlre   50 

Caribou  (New  Stock)      1.12 
Claremont   85 

Coallng.a  National   14 

Con.  Midway        .02 

US            — 
Enos   15 

Maricopa  National        .21 

Midway  Premier   29 

Monte  Crlsto      1.111 

Palmer   7", 

  8  4.76 Pinal                2.90 

      .40 

.19 

.27 
Silver  Tip 

  86      1.3S 

S.  W.  i-  B   

.16 

     1.00 

   99.00 United  (111   

  30 
W.  K.  nil    .... 

      2.56 

Current  Prices  For  Chemicals 

(Corrected   monthly   by   Braun-Knecht-Heimann   Co.) 

Prices  quoted  are  for  ordinary   Quantities  in   packages  as 
led.      For    round    lots    lower    prices    may    be    expected. 

while    in    smaller   q  giced   prices   are   ordinarily 
d.      Prices    nai  subject    to    fluctuation.      Other 

conditions   govern   Mexican   and    foreign    business. 
Mln.       Max. 

Acid,  sulphuric,  com'i.  66°. drums,  9  100  lb   80.75      81.00 
Add,  sulphuric       I    96  lib    1.00  1.5(1 

ilnburlo,  0.  I'..9-lb.  bottle,  bbl..  -f"  lb..    11.13  0.18 
Aold,  sulphuric,  C.  P.,  bulk,  carboy,       n,                          .0.091       0.12 

Acid,  muriatic,  com'l,  carboy,  y  100  lb    1.60        3.00 
Acid,  muriatic,  l_\  P..  6-lb.  bottle,  bbl.,  >    lb     0.15  0.20 

Acid,  muriatic,  C.  P.,  bulk,  carboy,  9  lb   0.101  0.15 

Acid,  nitric,  com'l,  carboy,  fl  100  lb   6.SS  6.60 
Acid,  nitric,  c.  P.,  7-lb.  bottle,  bbl.,  9  "1   0.16  0.22 

Aold,  nitric,  C.  P.,  bulk,  carboy,    p  11    (U2j  0.15 

Argots,  ground,  bbl.,  1  lb   11.20  0.25 

Borax,  cryst.  and  cone,  bags,  r  100  lb.....    2.7.",  3.86 
Borax,  powdered,  bbl..  f  100  lb     3.00  4.011 

Borax  glass,  gd..  30  mesh,  cases,  tin  lined,  f  100  lb    10.00 
Bone  ash.  till  to  80  mesh,  bbl.,  BlOOlb.    4.50 

Bromine,  l-lb.  bottle,       lb     0.5S 

Candies,  adamantine,  l2ox.,  H)»  ts,  $  ens..       3.50 

,  adamantine,  14  os.,  40  aeto,  91  case   4.00 
Candles,  Stearic,  12  ok.,  40  sets    4.95 

Candles,  Stearic  u  o/..  10  seta,  >  case   4.66 

(.'lay.  domestic   lire,  suck,  f   1111)11,     1.50 
Cyanide, 98 to  100   ■  11  •< -lb.  casi        lb    0.20J 

Cyanide,  98  to  I  case,  >■  lb   0.20 

Cyanide.  199ft,  100-lb.  case,  g  n,      u.27) 

Cyanide.  128 ■,.  200-lb.  case,  V  lb   0.26J 
Lead  acetate,  brown,  broken  casks,  ̂   100  lb    8.76 

Lead  acetate,  white,  broken  casks.  $  100  II,   10.00 

Lead  acetate,  white,  crystals,  j*  100  lb   11.75 

Lead.  C.  P.,  test.,  gran..  1>  100  lb   13.00 

Lead.  ('.  P.,  sheet,  $  100  lb   _15.00 
Litharge.  C  I':,  sliver  free.  I  100  lb   10.50 

Litharge.  COm'l,  J  100  1b    7.50 
Manganese  ox.,  blk.,  flora.  In  bags.  ̂   ton   .20.00 

Manganese  ox.,  blk.,  Caucasian.  In  casks,  ̂   ton   _   42.50 

(¥5*  MnOj— it,  Fe) 

Nitre,  double  refd.  small  cryst..  bbl..  (3  100  lb   7.00 

Nitre,  double  refd,  granular,  bbl.,  fl  100  lb    6.50 

Nitre,  double  refd,  powdered,  bbl.,  f»  100  1b       7.25 

Potassium  bicarbonate,  cryst..  &  100  lb   12.00 

Potassium  carbonate,  calcined,  fi  100  lb   15.00 

Potassium  permanganate,  drum,  $  lb   0.11 

Silica,  powdered,  bags,  5*  lb   „  0.03 

Soda,  carbonate  (ash),  bbl.,  $  100  lb    1.50 

Soda,  bicarbonate,  bbl..  ?  100  lb   2.C0 

Soda,  caustic,  ground.  98$.  bbl.,  $»  100  lb   3.15 

Soda,  caustic,  solid.  98*.  drums,  -a  100  lb    2.65 
Zinc  shavings.  850  rtne,  bbl..  f  100  lb    11.25 

Zinc  sheet.  No.  9—18  by  84.  drum.  t>  100  lb    9.75 

13.00 

5.50 0.66 

4.15 

4.56 

5.50 

5.20 

2.00 

0.24) 

0.24 

0.28) 

0.271 

9.66 

10.25 

12.25 

15.00 

18.00 
13.00 

9.00 

25.00 

50.00 

8.00 

7.60 

8.00 

15.00 

18.00 

0.121 

0.05 

1.76 

2.60 

3.60 
2.85 

12.00 

11.00 

Current  Prices  for  Ores  and  Minerals 

(Corrected   monthly   by  Atkins.   Kroll   &   Co.) 

The  prices  are  approximate,  subject  to  fluctuation,  and   to 

variation    according    to   quantity,    quality,    and    delivery    re- 

quired.     They   are   quoted,   except   as   noted,    f.o.b.    San    Fran- 

cisco.    Buying  prices  marked   •. 
Min.  Max. 

Antimony  ore,  50%,  #  ton   "mOO  825.00 
Arsenic,  white,  refined,  9  lb      0.02  0.021 
Arsenic,  red.  refined,  Y  lb      0.071  0.08J 

Asbestos,  according  to    length    and    quality   of  fibre, 

H  ton   100.00  350.00 
Asbestos,  lower  grades.  V  ton     10.00  100.00 

Asphyltum.  refined,  •»  ton    15.00  20.00 

Barium  carbonate,  precipitated,  "?  ton    42.50  45.00 
Barium  chloride,  commercial,  e!  ton   42.50  45.00 

Barium  sulphate  (barytes).  prepared.  $  ton    20.00  30.10 

Bismuth  ore.  10*  upward,  f   ton   *75.00  upward 

Chrome  ore.  according  to  quality.  ~&  ton    10.00  12.50 
China  clay,  levigated.  ?  ton  ..      15.00  20.00 

Cobalt  metal,  refined,  f.  o.  b.  London.  >>  lb      2.5) 

Coke,  foundry,  f  2240  lb    13-ri0  15.00 
Diamonds: 

Borts.  according  to  size  and  quality,  "p  carat      2.00  15.00 
Carbons,  according  to  size  and  quality,  f  carat  ....  75.00  100.00 

Feldspar,  $  ton      6.00  25.00 
Firebrick: 

Bauxite.  «  M    .175.C0 

Magnesite,  >■    M      1C0.00  275.00 
silica,  tg  M    42.50  47.50 

Flint  pebbles  for  tube-mills,  $  2240  lb  „    U  .00  25.00 

Fluorspar.  j<  ton    10.CO  16.00 

Fullers  earth,  according  to  quality.  $  ton    20.00  30.00 

Gllsonite.  ta  ton    36.00  40.00 

Graphite: 
Amorphous,  ?  lb      0.011  0.02) 

Crystalline,  «  lb      0.04  0.13 

Gypsum,  y  ton      7.50  10.00 

Infusorial  earth,  y>   ton     10.00  16.00 

Magnesite.  crude.  9  ton      7.50  10.00 

Magnesite,  dead  calcined,  ?  ton    22.50  27.60 

Magnesite,  brick  (see  firebrick  1. 

Manganese  ore,  oxide,  crude,  9  ton    10.00  25.00 
Manganese,  prepared,  according  to  qualify.  $   ton    30.00  70.00 

M  lea,  according  to  size  and  quality.  t>  lb      0.05  0.30 

Molybdenite,  96jt  Mos2.  $  ton   400.00  500.00 
Monazlte  sand  i.vahoriai.  $  ton   150.00  200.00 

Nickel  metal,  refined,  $  lb      0.45  0.60 

Ochre,  extra  strength,  levigated.    $  100  lb      2.25  3.25 

Platinum,  native,  crude.  $  oz    30.00  40.00 

Sulphur,  crude,  f  ton    15.00  25.00 
Sulphur,  powdered,  f  ton    40.00  46.00 

Talc,  prepared,  according  to  quality,  f  ton    20.00  50.00 

I  in  ore,  60ft,  f  ton   450.00  475.00 

Tungsten  ore,  659b   466.00  520.00 
Vanadium  on                    m    150.00  180.00 

Wolframite  (see tungsten  orei. 

/.Inc  ore.  50*  up,  V  ion    •lS.OO  20.00 
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EDITORIAL 

r    us  ANi;  ki.ks  mining  engineers  have  formed  a    

*-**  mittae,  under  the  etairmanahip  of  Mr.  v.  .1.  n.  Merrill, 
1   ganixe  a  local  technical  society.     Whether  il   will  be 
affiliated  with  one  of  the  national  societies  has  nol  yel 
determined. 

SHIPPING  interests  are  'after  the  scalp'  of  the  Court 
of  Commerce,  and  will  make  an  effort  to  swim'  its 

abolition,  on  the  ground  that  appeals  from  the  decisions  of 

I  lie  Interstate  Commerce  Commission  should  go  directly  to 

the  Supreme  Court. 

NEW  MEXICO  is  at  last  a  State  of  the  Onion,  and  will 
duly  celebrate  the  event  next  Monday.  New  Mexico 

has  had  a  long  and  interesting  career  as  a  Territory,  it  is 

a  region  of  large,  undeveloped  resources,  and  we  are  glad 

to  wish  that  as  a  State  it  may  realize  to  a  full  its  best 
ambitions. 

T^XTKN'SIOX  of  the  operations  of  the  United  States 
*-*  Smelting,  Refining  &  Mining  Company  into  Stales 

oilier  than  Hidalgo,  forecasted  by  an  item  in  our  news 

pages,  will  be  welcomed  in  Mexico,  where  the  company,  as 

al  borne,  is  well  liked  and  has  a  record  of  'lean  dealing 
and  achievement. 

WHAT'S  in  a  name — "The  largest  open-eut  mine  in 
the  Federated  Malay  States,  situated  at  Kamunting, 

Perak,  belongs  to  Towkay  Ng  Boo  Bee,  who  has  bad  a  very 

tempting  offer  from  a  Loudon  syndicate.  The  conservative 

old  gentleman,  however,  is  not  disposed  to  sell."  He  is  evi- 
dently neither  booby  nor  n.  g.,  after  all. 

TROUBLE  with  the  fanners  over  smelter  fume  lias  again 

come  to  a  head  in  California.  This  time  the  Fanners' 
Protective  Association  is  asking  action  against  the  Penn 

Chemical  Works  at  Campo  Seeo,  in  Calaveras  county.  Such 

matters  should  be  settled  by  a  joint  technical  commission 

rather  than  a  board  of  county  supervisors.  Unfortunately, 

as  yet  this  seems  impossible. 

TEPIC,  the  ancient  capital  of  the  Ten-itory  of  the  same 
name  in  Mexico,  will  be  in  railroad  communication 

with  the  rest  of  the  world  after  February,  and  construct  ion 

of  the  Southern  Pacific  line  on  to  Guadalajara  is  to  be 

(inshed,  according  to  Mr.  Epes  Randolph.  The  influence 

of  better  transportation  facilities  is  already  felt,  the  rail- 

road having  cast  its  shadow-  before,  as  noted  in  the  cheerful 
account  of  mining  development  in  the  Territory  printed 
on  another  page. 

LEASING  the  coal  and  grazing  lands  is  advocated  by 
Mr.  Walter  Fisher  in  bis  annual  report  as  Secretary 

of  Interior.  While  by  some  this  is  considered  the  essence 

of  radical  doctrine,  the  idea  is  rapidly  becoming  familiar 

and  popular.  On  the  whole  Mr.  Fisher's  recommendations 
are  much  less  revolutionary  than  conservatives  bad  antici- 

pated and,  being  evidently  based  upon  thorough  and  fair 

study  of  actual  conditions,  they  have  produced  an  ex- 
cellent impression. 
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D REDOING    costs   are   not    based   everywhere   upon    the 

same    method    of    computation.      Too    commonly    the 

theoretics]  capacity  of  the  bueket,  multiplied  by  the  num- 
ber dumped  per  minute,  is  taken  as  the  basis  of  yardage. 

In   California  practically  all  companies  compute  their  re- 
turns on  the  basis  of  the  ground  in  place  that  has  bean 

ermine   the   amount    each   month,   careful 

surveys  and  soundings  are  made.     The  capacity  of 

in  California  is  therefore  larger  and  operating  costs  lower 

than  those  elsewhere,  with  few  but   important  exc 

when   equality    of   conditions   is   considered.      Tin 

used  by  Mr.  Charles  Janin  in  his  review  of  dredging  are  in 

each  ease  those  computed  according  to  the  local  standard, 

data  for  recasting  them  not  being  available. 

A  SURPLUS  in  the  United  States  Treasury  once  brought 

Grover  Cleveland  into  the  presidency,  though,  sad  to 

relate,  the  surplus,  having  accomplished  so  much,  promptly 

vanished.  Another  surplus,  in  the  treasury  this  time  of 

the  Tonopah  Mining  Company,  is  popularly  reported  to 

have  brought  Mr.  J.  E.  Spun-  to  the  vice-presidency  of  i hat 

company,  that  he  may  expend  it  for  another  mine  'equally 

good.'  We  arc  unable  to  say  whether  there  is  foundation 
for  the  report,  but  it  is  evident  from  reading  the  news 

columns  that  from  now  on  every  mysterious  stranger  seen 

hanging  around  a  likely  prospect  will  be  regarded  as  an 

emissary  of  the  potent  Mr.  Spurr,  We  hope  the  Tonopah 

Mining  Company  may  have  a  long  career  of  usefulness. 

Another  good  mine  could  hardly  fall  into  better  hands,  but 

we  doubt  very  much  whether  its  campaign  of  optioning  is 

as  wide  as  current  news  items  suggest.  Somebody  is  going 
to  be  disappointed. 

MOJAVE  has  been  the  centre  recently  of  a  new  oil  boom 

engineered  by  the  Mojave  Oil  Company,  of  Los  An- 

geles. Rigs  have  been  erected,  certificates  engraved,  and 

drilling  and  stock-selling  are  simultaneously  active.  The 

literature  distributed  by  the  company  dilates  enthusiastic- 

ally on  the  "Kraemer  anticline,"  "plainly  traceable  above 
ground  for  over  a  hundred  miles,"  "without  a  fault."  The 
supposed  oil  pool  is  linked  convincingly  with  the  field  at 

Maricopa,  the  presence  between  of  the  Tehachapi  moun- 

tains being  gracefully  ignored.  It  is  stated  that  the  •'drill 

has  just  penetrated  through  an  exceedingly  hard  capping, 

and  entered  a  brown  shale,  impregnated  with  the  usual  oil 

odor."  The  fact  is  that  the  drill  is  in  igneous  rock  under- 
lying all  sedimentaries,  and  that  the  anticline,  of  which  so 

much  is  made,  is  a  minor  wrinkle  of  no  great  extent.  There 

may  be  oil  near  Mojave,  but  the  Mojave  Oil  Company  has 

represei  ted  no  convincing  evidence  thereof,  and  is  evidently 

wrong  in  important  particulars.  However,  there  are  those 
who  maintain  that  at  least  some  oil  will  be  found — it  is 

bard  to  sell  stock  on  an  odor,  even  when  it  is  admittedly 
strong. 

-ClOREST  SERVICE  officials  are  at  some  pains  to  dispel 
-*-  the  impression,  so  widely  current,  that  prospecting  on 
lands  in  the  National  Forests  is  to  be  restricted.  In  a 

circular  letter  recently  issued  ljy  the  District  Forester  in 
San  Francisco,  it  is  pointed  out  that  the  Act  of  June  4. 

1897,  specifically  says  that  prospectors  shall  not  be  pro- 
hibited from  entering  upon  National  Forest  lands  for  the 

purpose  of  prospecting,  locating,  or' developing  the  mineral 
resources  therein.  Prospecting  and  mining  may  go  on 

within  the  National  Forests  just  the  same  as  on  public 
lands  outside.  The  prospector  is  absolutely  free  to  travel 

about  and  explore  just  as  much  as  he  pleases  and  wherever 

he  pleases,  without  asking  anybody's  permission.  When  he 
finds  mineral  he  can  stake  out,  locate,  record,  ami  work  just 

as  many  claims  as  he  thinks  worth  while,  precisely  as  he 

would  on  the  public  domain.     Any  time  he  wants  to  get 

patent  for  his  claims  he  can  do  so,  providing  the  mining 

laws  of  the  United  States  have  been  complied  with.  No 

one  can  patent  claims  which  are  taken  up  merely  for  the 

timber  on  them,  or  to  get  possession  of  land  for  purposes 

foreign  to  mining.  The  mineral  as  well  as  all  other  re- 

sources of  the.  National  Forests  are  for  use.  Within  a 

National  Forest  the  prospector  and  miner  are  assured  of 

timber  when  they  need  it,  and  as  long  as  they  need  it  for 

the  development  of  their  claims.  Outside,  the  timber  sup- 

ply is  often  doubtful.  This  i>  designed  to  be  the  chief 

difference  between  prospecting  inside  and  outside  National 

Forests. 

ECONOMIC  geology  is  recognized  as  perhaps  the  most 
difficult  of  all  subjects,  connected  with  mining,  to 

teach,  and  in  the  current  number  of  Economic  Geology 

Mr.  C.  A.  Stewart  reopens  the  discussion  as  to  teaching 

methods.  It  may  be  worth  while  to  point  out  that  the 

difficulties  encountered,  in  part  at  least,  arise  from  the 

necessity  of  covering  three  phases  of  inquiry  in  one  course. 

The  thorough  study  of  the  principles  and  criteria  of  ore 

deposition,  for  which  Mr.  Stewart  pleads,  must  necessarily 

be  based  upon  an  adequate  knowledge  of  the  occurrence 

of  deposits — what  might  be  termed  economic  geography — 
and  this,  in  turn,  must  be  based  upon  a  good  working 

knowledge  of  ordinary  geography.  The  average  under- 
graduate mining  engineer  is  too  often  devoid  of  the  last 

of  these,  and  the  instructor's  task  is  correspondingly  mag- 
nified. Nevertheless,  the  criticism  is  justified,  that  in  many 

teclmical  schools  too  much  time  is  devoted  to  the  study  of 

details;  and  too  little  to  the  correlation  of  details  and  the 

acquisition  of  general  principles.  Until  by  psychological 

analysis  it  is  possible  to  determine  beforehand  exactly  what 

the  needs  of  a  student  will  be,  and  to  direct  his  education 

to  that  specific  end,  much  as  candidates  for  examination 

are  coached  on  the  questions  asked  during  previous  years, 

no  better  teaching  method  can  be  devised  than  a  thorough 

inculcation  of  principles  and  methods  of  study.  The 

capable  man  will  be  able  to  acquire  detailed  knowledge  as 

it  is  needed,  and  will  be  the  better  off  for  not  having  his 
mental  storeroom  full  of  old  lumber.  Too  often  there  is  a 

ion  to  overvalue  facts  and  undervalue  principles. 

Alaska's  Immediate  Needs 

Chambers  of  Commerce  of  the  Pacific  Coast  cities  have 

united  in  urging  upon  Congress  prompt  action  covering 

the  more  imperative  needs  of  Alaska  along  non-contro- 
versial lines.  Attention  has  been  so  concentrated  upon  the 

railway  and  coal-land  situation  that  other  matters  of  equal 

importance  are  being  overlooked.  Alaska  needs  railways 

and  better  land  laws,  but,  because  there  is  dispute  as  to 

how  these  needs  are  to  be  met,  is  no  reason  why  the  present 

disgraceful  condition  of  the  Alaskan  coast  as  regards  light- 
houses and  other  aids  to  navigation,  should  continue.  This 

past  summer  one  of  the  steamers  had  occasion  to  run  out 

of  its  regular  course  for  a  short  distance  in  the  immediate 

vicinity  of  Sitka,  which,  it  is  well  to  remember,  has  beei. 

a  centre  of  civilization  since  1799,  and  discovered  that  the 

coast  was  still  unsurveyed !  Not  only  the  coast,  but  the 
land  is  without  surveys,  and  while  a  beginning  has  been 

made  by  authorizing  the  United  States  Geological  Survey 

to  take  up  the  work,  it  remains  true  that  settlement  is  prac- 
tically prohibited  in  most  of  the  Territory  by  the  fact  that 

the  land  is  still  unsurveyed.  Cable  tolls  are  high,  wagon- 

roads  are  few,  the  salmon  are  being  fished  out  without  ade- 
quate provision  for  the  future,  and  in  many  other  ways 

Alaska  is  being  neglected  and  exploited  rather  than  ration- 
ally developed.  The  Alaskans  deserve  better  things.  They 

have  natural  difficulties  enough  with  which  to  contend,  and 



January    13,   UU MINING  AND  St  II  NTIKK    |'|<|  s.s 

dj  shoald  nol  allow  ii >  attention 

ed  upon  p.  .       ion  ..r  ili.'  bumble 
liui  lawful  matti 

Re\ision   of  the  Mineral  Land  Laws 

-.-»  t in..--  mIi. n  a-  in nfii  intelligent  pub- 
lic ;  Med  npon  National  problems  aa  now, 
bom  probably  when  the  laws  relating  <"  the  d 

landa  were  undu  raeh  general  and  active  discussion.    The 
need  of  thorongfa  revision  baa  long  l»    reeogniied  by  those 
ijimilinr  with  Western   titions,  bnl  inertia,  seconded  by 

u  prevented  any  considerable  accomplish- 
ment Both  -till  stand  in  the  way  of  adequate  revision, 

luii  the  demand  for  change  is  more  widespread  and  is  bet- 
organised  than  ever  before.  The  withdrawals  <>r  public 

bud  t  n>in  entry,  Brat  bj  executive  act,  and  later  with  Con- 
greesit.nul  approval,  have  fereed  attention  to  the  need  of 
change.  So  long  as  ii  was  poesihle  by  liook  or  crook1  to 
continue  to  -_-.-t  posseesioo  of  mineral  bud  aa  needed  for 
development  it  was  done,  and  there  were  many  who  justified 
tli.'  particular  means  adopted  as  affording  th   dy  way 

for  meeting  an  acute  situation.  \\V  are  not  among 
those  who  believe  that  '.'"".1  would  (   is  from  a  wide  in- 

vestigation of  titles  acquired  under  former  conditions.  If 
there  were  irregularities,  responsibility  therefor  is  not  one 
aided,  ami  a  genera]  unsettling  of  titles  would  be  a  National 
calamity  tot  which  neither  necessity  nor  adequate  justifica- 

tion exists.  Bygones  may  well  be  let  bygones;  the  present 
and  future  afford  troubles  enough. 

The  American  Minim,'  Congress  has  maintained  for  sev- 
eral years  a  committee  on  the  revision  of  the  mineral  land 

law.  This  committee,  under  the  chairmanship  of  Mr.  E. 
K.  Kirhy.  has  undertaken  a  campaign  to  secure  from  Con- 

gress a  commission  or  some  other  authorized  body  to  hold 
public  hearings  and  receive  suggestions  looking  to  a  com- 

plete re-writing  of  the  Federal  statutes  relating  to  mineral 
land.  This  plan  has  received  wide  support  ami  there  is  cx- 
oellent  prospect  of  the  suggestion  being  adopted.  In  the 
meantime  an  extensive  discussion  is  going  on  among  en- 

gineers as  to  just  what  changes  should  be  made.  The 
Mining  and  Metallurgical  Society  has  appointed  a  strong 
committee,  consisting  of  Messrs.  H.  Y.  Winchell,  C.  W. 
Goodale,  and  M.  L.  Ren.ua,  to  study  and  report  on  the 
matter.  The  San  Francisco  and  other  sections  of  the 
Society  have  debated  the  situation,  though  as  yet  no  reports 
have  been  published.  The  chairman  of  the  committee,  Mr. 
Winchell,  will  be  glad  to  receive  suggestions  from  those  in- 

terested, whether  members  of  the  Society  or  not. 
The  admirable  analysis  of  fundamental  conditions  by  Mr. 

George  Otis  Smith,  printed  in  this  issue,  affords  at  once  a 
sound  basis  for  discussion  and  a  well  formulated  state- 

ment of  the  position  taken  by  the  proponents  of  change. 
The  country  is  fortunate  in  having  just  at  this  time  as 
Director  of  the  Geological  Survey,  one  who  takes  such 
keen  and  intelligent  interest  in  the  problem.  The  great 
mass  of  exact  data  available  to  an  officer  of  the  Geological 
Survey,  with  the  detached  position  of  the  organisation  as 
a  technical  bureau,  renders  particularly  valuable  opinions 
from  such  a  source.  Mr.  Smith  is  evidently  favorable  to 

deep-seated  and  extensive  change,  but  he  approaches  the 
matter  mainly  from  the  point-of-view  fTf  one  who  must 
help  meet  actual  problems  as  they  arise.  He  favors  the 

separation  of  surface  from  mineral  rights,  "whenever  the 
two  estates  have  values  that  can  be  separately  utilized,"  be- 

cause such  separation  permits  the  immediate  utilization  of 
the  one  in  present  demand  without  sacrifice  of  the  other. 
Congress  has  recognized  in  recent  legislation  that  it  is 
foolish  to  give  coal  of  large  future  value  to  the  man  who 

only  wants  and  can  only  pay  for  desert  land  for  agricul- 

eoal  I-  m.t  vet  ...  demand.    \\  ■•  ; 
.pie  ..I  separation  ..t  th.-  two  ralui  -.  when 

tWO    values,    is   -..mi. I.   and    main  .  M,k. 
••I  bj    \h.  Smith.    The  general  subject  of  land 

revision  cm  nol  be  discussed  adequately  in  any  one  p 

01  editorial.     We  commend  .Mr.  Smith'.-  arguments  t..  our 
readers  and  we  desire  at  tin-  time  to  emphasise  ana  p.. mi 

only. 

The    law    Of    the    ape\    has    proved    t  roiilil.--,,,,,.-    from    thi- 
ll i-  founded  on  an  emu   us  conception  of  tbi 

.-.-  of  ..I.'  deposits,  and  in  practical  operation  it 
i-  necessary  t.>  buy  and  hold  more  Ian. I  to  protect  a  newly 

ered  orebody,  than  would  i»-  n   Bsary  with  square 

locations.     'I'll.-  reason  li.-s  in  ih   nplcxity  of  the  law  and 
the  necessity  for  protection  against  claims  founded  mi  the 

nee  oJ  lodi  -'  ol  bol  b  steeper  and  less  steep  .lip.    The 
cs   i'  tli.-   Bound   Mountain    Mining  Company   may   be 
cited  as  one  in  point,  and  difficulties  to  In-  la   I  by  anyone 
undertaking  deep  developmi  tin-  Mother  Lode  in 
California,    as    another.      The    absurdity    of    regarding    the 

porphyry  copper  deposits  at  Bingham,  I'tah.  as  -I- 
such  as  originally  contemplated  by  the  law.  is  enough  to 
condemn  the  latter.  To  all  such  arguments  tin-  common 

reply  has  been  made  that  conflicting  rights  ..mid  he  ad- 
justed by  the  courts,  and  that  introduction  of  the  square 

location  would  interfere  with  existing  rights.  Adjustment 
by  the  courts  of  rights,  themselves  none  too  definite,  is 
slow  and  expensive  business,  and  if  no  other  mineral  claim 
was  ever  located  in  the  United  States,  the  courts  would 

have  enough  and  to  spare  of  apex  litigation  for  years  to 
come.  If,  on  the  other  hand,  the  square  location  had  been 
adopted  ten  or  twenty  years  ago,  many  important  districts 
would  have  entirely  escaped  vexatious  litigation  arising 
from  the  extralateral  right.  The  districts  yet  to  be  opened 
should  not  be  denied  protection  because  mistakes  have  been 

made  in  the  past.  Any  change  made  now  could  not  inter- 
fere with  any  existing  right,  and  it  cannot  be  said  too 

plainly  or  too  often  that  any  revision  of  the  mining  law 

that  may  be  undertaken  should  be  in  such  terms  as  to  pre- 

vent any  possible  question  as  to  the  protection  of  any  ac- 
crued interests.  This  is  demanded  by  the  spirit  of  fairness, 

and  any  argument  to  the  contrary  is  academic.  That  such 
a  policy  accords  with  the  intention  of  Congress  is  shown 
by  the  fact  that  when  the  laud  withdrawal  act  was  passed, 
provision  was  made  for  confirming  any  vested  rights.  For 
the  first  time  a  locator  on  oil  land  had  protection  so  long 
as  he  continued  work  in  good  faith.  It  is  true  that  a  clause 
which  would  have  operated  to  confirm  all  claims,  good  and 

bad,  was  defeated,  as  it  should  have  been,  but  legitimate 
locators  were  left,  as  a  result  of  the  new  law,  in  a  stronger 

position  than  ever.  It  happens  that  the  United  States  does 

not  recognize  a  location'  as  a  vested  interest  acquired 
against  itself,  and  that  defence  of  the  possessory  right  of  a 
local  or  on  public  land,  as  against  others  seeking  to  dis- 
possess  him,  falls  to  State  courts  as  a  part  of  their  work 

of  preserving  the  public  peace.  It  would  be  possible,  there- 
fore, for  the  Government  to  refuse,  in  case  a  new  law  was 

enacted,  to  recognize  rights  acquired  by  location  but  not 
as  yet  confirmed  by  patent.  We  do  not  believe  that  this 
should  be,  or  would  be,  done,  though  the  point  is  worth 
emphasis  in  order  to  prevent  any  possible  miscarriage  of 

justice.  Revision  of  the  mining  law  is  needed.  Old  con- 
ditions  have  passed,  and  to  face  the  new,  to  continue  the 
development  of  the  West,  to  secure  the  highest  possible 
utilization  of  the  great  natural  resources,  radical  changes 

are  imperatively  demanded.  Let  the  revision  be  prompt 
and  thorough,  but  let  it  protect  old  rights  and  define  new 
ones  so  as  to  free  the  industry  from  unnecessary  litigation. 



98 MINING  AND  SCIENTIFIC  PRESS January  13,  1912 

The  Mineral  Land  Laws  and  Their  Defects 

By  George  Otis  Smith 

•The  increasing  share  which  the  Geological  Survey  has 
been  asked  to  take  in  the  public-land  administration  by 
the  Interior  Department  has  brought  many  of  the  problems 

connected  with  the  public-land  laws  more  directly  to  the 
attention  of  those  charged  with  the  work  of  this  bureau. 
For  over  30  years,  however,  these  problems  have  interested 

the  Federal  geologists,  who  have  had  exceptional  oppor- 
tunities for  first-hand  observation  in  nearly  all  the  impor- 

tant mining  districts  of  the  country,  and  for  almost  as 
long  a  period  the  engineers  of  the  Survey  have  been  in 
touch  with  the  irrigation  and  power  developments  in  the 

public-land  States.  This  intimate  experience  with  both 
tield  conditions  and  administrative  problems  justifies  an 

expression  of  opinion  concerning  the  land  laws,  which,  it 

is  believed,  will  be  appropriate  to  this  administrative  re- 
port. To  a  large  extent  the  principles  here  presented  and 

the  specific  provisions  advocated  have  been  expressed  in 

memoranda  submitted  by  the  Geological  Survey  to  the  Sec- 
retary of  the  Interior  during  the  past  four  years. 

Proposed  Amendment  of  Public-Land  Laws 

The  objects  to  be  sought  by  amendment  of  the  public- 

land  laws  are,  first,  purposeful  and  economical  develop- 
ment of  resources  for  which  there  is  present  demand,  with 

retention  of  such  control  as  may  insure  against  unneces- 
sary waste  r ,r  excessive  charges  to  the  consumer;  and, 

second,  the  reservation  of  title  in  the  people  of  all  re- 
sources (lie  utilization  of  which  is  conjectural  or  the  ueed 

of  which  is  not  immediate.  The  means  that  are  essential 

i"  tin'  attainment  of  these  objects  an-,  first,  the  classifica- 
tion of  the  public  lauds:  second,  the  separation  of  surface 

anil  mineral  rights;  and  third,  the  disposition  of  the  lands 

on  terms  that  will  secure  the  highest  use.  enforce  develop- 
ment, and  protect  the  public  interest.  Legislation  based 

in  these  principles  will  not  only  secure  the  positive  bene- 
lits  of  immediate  utilization,  but  will  also  avoid  the  evils 

of  speculative  holdings  of  lands  by  fictitious  use  or  by 
admitted  nonuse  for  tile  future  enjoyment  of  the  unearned 

incremert  or  of  the  profits  of  monopolization.  With  act- 
ual development  made  a  condition  of  possession,  and  with 

land  classification  and  separation  of  estates  made  prelim- 

inaries of  disposition,  the  present-day  utilization  by  indi- 
viduals or  corporations,  and  the  reservation  to  the  people 

tor  future  use  become  at  once  possible  without  conflict  of 
interests. 

The  classification  of  the  public  land  is  essential  to  the 

admin ist ration  of  not  only  such  laws  as  express  the  prin- 
ciple of  separation,  but  also  of  those  whose  purpose  is 

to  promote  the  highest  use  of  the  land.  Land  classifica- 
tion is,  first  of  all,  the  determination  of  the  best  use  to 

which  each  particular  portion  of  the  public  domain  can  be 

put,  and  by  the  organic  act  of  March  3,  1879,  this  duty 

was  specifically  imposed  upon  the  Director  of  the  Geolog- 
ical Survey.  Progress  now  being  made  in  this  work  is 

set  forth  in  this  report. 

Separation  of  surface  and  mineral  rights  might  he 
effected  without  classification  of  land  by  the  automatic 
reservation  of  all  mineral  deposits  to  the  United  States 

in  every  patent  issued  as  a  result  of  non-mineral  entry, 
selection,  or  purchase.  LegislatirSi  of  this  type  would  pos- 

sess the  merit  of  simplicity  and  effectiveness,  but  the  well- 
known  objection  to  limited  patents  would  with  considerable 
reason  be  made  the  basis  for  the  contention  that  the  Gov- 

ernment should  assume  the  burden  of  classifying  its  land 
before  disposition. 

The  classification  of  the  public  domain  is  itself  an  out- 

growth  of  the  principle  of  relative  worth,  which  early 
found  expression  in  the  land  laws  of  this  country,  in 
that   they   provided  for   the   reservation   of  mineral   lands 

•Prom  annual  report  as  the  Director  of  the  United  States 
Geological  Survey. 

from  disposition  for  other  purposes.  The  present  coal- 
land  law  also  expresses  this  principle  of  relative  worth 

by  giving  deposits  of  gold,  silver,  and  copper,  priority 
over  coal,  and  coal,  in  turn,  preference  over  agricultural 
values.  Such  distinctions  necessitate  land  classification 

based  on  adequate  field  examination,  and  with  the  classi- 
fication data  at  hand  the  principle  of  relative  worth  can 

be  further  developed.  Wherever  the  different  values  of 

the  land  conflict,  the  highest  use  should  prevail,  and  under 
legislation  that  does  not  oppose  the  principles  of  economic 
law  the  highest  use  will  prevail. 

Under  the  withdrawal  act  of  June  25,  1910  (Stat.  L., 

Vol.  36,  p.  S47),  classification  is  made  possible  in  ad- 
vance of  disposition,  and  disposition  can  be  postponed  fo 

await  immediate  legislation.  Fully  to  accomplish  this  pur- 
pose, for  which  it  was  enacted,  the  withdrawal  act  itself 

needs  amendment  in  several  particulars.  No  withdrawal 

is  effective  against  location  or  appropriation  for  minerals 

other  than  coal,  oil,  gas,  and  phosphate,  the  apparent  in- 

tent of  the  law  being  to  promote  the  exploration  and  dis- 
covery of  metalliferous  minerals.  However,  this  exception 

to  the  application  of  the  withdrawal  law  is  far  too  broad. 
in  that  it  would  include  such  minerals  as  potash  or  nitrates, 

the  disposition  of  which  is  a  matter  of  no  less  vital  con- 
cern to  the  agricultural  interests  of  the  nation  than  is 

the  proper  utilization  of  the  phosphate  deposits.  So,  too, 
it  is  true  that  attempts  are  being  made  to  claim  sand  and 

gravel  as  minerals  excepted  by  the  law  and  under  such 

contention  to  secure  control  of  power-sites,  even  in  the 
face  of  an  executive  withdrawal.  Connected  with  this  de- 

fect in  the  law  is  the  lack  of  recognition  therein  of  the 

principle  of  relative  worth.  There  is  a  too-evident  oppor- 
tunity for  a  gypsum  entryman,  notwithstanding  the  fact 

that  the  gypsum,  by  reason  of  poor  quality  or  lack  of 
transportation  facilities,  may  be  worthless  commercially, 
to  set  up  a  claim  for  title  to  a  tract  of  great  prospective 

value  for  oil — a  tract  which  is  protected  from  oil  entry 
by  an  oil  withdrawal.  Similarly,  under  the  mineral  law 

it  is  possible  to  seek  title  to  the  walls  of  a  narrow  canyon, 

withdrawn  as  a  power-site,  in  spite  of  the  great  discrep- 
ancy between  the  utterly  negligible  value  of  the  building 

stone  it  contains  and  the  strategic  importance  of  the  dam- 
site. 

Separation  of  Surface  and  Mineral  Rights 

The  first  step,  both  in  principle  and  practice,  in  any 

amendment  of  the  land  laws,  appears  to  be  that  of  mak- 
ing possible  by  legislation  the  separation  of  surface  and 

mineral  rights  whenever  the  two  estates  have  values  which 

can  be  separately  utilized.  A  notable  advance  in  public- 
land  legislation  was  the  passage  of  the  acts  of  March  3, 

1909  (Stat.  L..  Vol.  35,  p.  S44),  and  June  22,  1910  (Stat. 

L.,  Vol.  36,  p.  5S3),  which  provide  that  patents  issued 
thereunder  grant  title  to  the  surface  of  the  land  only, 

and  thus  permit  its  agricultural  development,  while  at  the 
same  time  the  United  States  retains  title  to  the  underlying 

coal  deposits.  The  results  have  been  of  undoubted  value 

in  permitting  homestead  and  desert-land  entries.  Carey  Act 
selections,  and  reclamation-act  withdrawals  on  lands  which 
are  withdrawn  or  classified  as  coal  lands  or  are  known 

to  be  valuable  foii  coal. 

A  similar  separation  of  surface  and  mineral  rights  should 
be  extended  to  all  other  non-mineral  entries,  selections,  or 

locations,  to  include  oil.  gas.  and  phosphate  lands  as  well 

as  coal  lands,  the  mineral  rights  to  be  reserved  to  the 

United  States  until  they  can  be  disposed  of  most  bene- 
ficially to  the  people.  For  all  these  lands  the  need  of 

legislation  for  the  separation  indicated  is  not  academic, 

but  actual,  since  under  each  class  there  are  already  re- 
quests for  surface  patents. 

Similar  legislation   applying  the   principle  of  separation 
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powei   development.     Dunns  ''"'  P**l  .Vl""'  the  principle 
involved  in  iiu-  proponed  legislation  «a   agnized  bj  the 

■in-lit  ol  an  item  in  ili.'  In. lum  appropriation  eel 
whieh  provide*  for  the  issuance  of  limited  patents  on 
the  slu.r.'s  oi  Flathead  Ink-,  in  Montana,  whan  inoi 
storage  for  power  and  irrigation  maj  be  al  soma  future 

lum'  foond  in  be  advantageous.  A  farther  recognition  of 
iln-  prineiple  was  given  in  the  water-power  lull  intro- 
ilurr.l  i,v  Berber!  Parsons  at  the  third  session  of  the 
Sixty-first  Congress  ill.  K,  33000),  wherein  provision  is 
made  for  ■  doable  use  of  land  leased  far  water  power 
utilisation  and  for  the  reservation  in  perpetuity  to  the 
Qnitsd  Btatea  of  all  rights  to  future  occupancy  and  use 
fur  water  power  develoj   ol  on  all  Ian. is  designated  by 
the  President.  Tin-  need  of  statutory  authority  for  lim- 

ited patents  is  most  evident  in  regions  where,  because  of 
the  possibility  of  future  power-development,  lands  sre 

now  withdrawn  which  possess  present  value  I'm-  agricul- 
tural ass.  Provision  should  be  made  whereby  future  power- 

development  will  be  absolutely  insured  whenever  the  value 
of  the  lands  for  sneh  use  would  exceed  their  actual  agri- 
eultural  value. 

The  chief  advantage  of  land  withdrawal  and  ola 

Son  In--  b  tial  relation  in  iln-  principle  of  proper 
dispoeiti   t   the   public   domain,   the   tea]    purpose   of 
public-land  administration  being  in  insure  such  reservation 

or  disposal  .•!'  the  people's  land  as  will  result  in  its 
highest  ii-.'.  Tin-  question  of  amendment  of  the  present 
laws  relating  to  the  disposition  of  coal,  nil.  gas.  ami  phos- 

phate deposits  on  tin'  pnblie  ilomain  is  reeoguized  as  fairly 
before  the  pnblie  by  the  Bpeciflc  mention  of  these  min- 

erals in  the  withdrawal  act. 

Law  Applicable  to  Coal  Lands 

The  cool-land  law  is  unquestionably  the  mosl  satisfac- 
tory of  the  present  mineral-land  laws  in  thai  it  admits  of 

the  placing  of  an  adequate  valuation  upon  the  depn.-ii-. 
and  in  the  administration  of  this  law  the  purpose  is  not 
only  to  base  the  appraisal  price  upon  the  quantity  and 
quality  of  the  coal  present  and  to  give  consideration  to 

every  known  physical  and  commercial  factor  affecting  the 
value  of  the  deposits,  but  also  to  make  the  selling  price 
approach  as  nearly  as  possible  the  present  purchase  price 
of  a  royalty  under  a  leasehold.  Thereby  it  is  intended 
to  permit  purchase  for  immediate  development  and  at 
the  same  time  to  prevent,  or  at  least  discourage,  purchase 
for  long-time  investment  or  for  monopolization.  So  many 
factors,  however,  require  consideration  that  an  ideal  ad- 

justment of  the  values  is  well-nigh  unattainable  for  many. 
if  not  for  most,  coal  lands,  and  on  this  account  a  strong 
argument  may  be  made  for  support  of  the  lease  over  the 
sale  system.  Under  leasehold  it  would  be  comparatively 
easy  so  to  adjust  the  relationship  between  ground  rental 
and  royally  as  to  prevent  the  acquisition  of  coal  deposits 
until  such  time  as  their  development  should  be  profitable. 
On  the  other  hand,  it  is  possible,  under  the  present  law, 
and  it  is  the  policy  in  its  administration,  to  readjust  the 
prices  from  time  to  time,  either  by  reduction  to  encourage 

development  in  special  cases,  or,  more  commonly,  by  rais- 
ing the  price  on  account  of  increased  value  due  to  new 

discoveries  or  to  changed  commercial  conditions.  The 
greatest  advantage  of  the  lease  system  to  the  operator 
directly,  and  to  the  public  indirectly,  is  relief  from  the 
large  capital  outlay  now  required  in  the  acquisition  of 
the  large  acreage  absolutely  necessary  for  a  modern  mine. 
This  argument,  advanced  against  the  present  policy  of 
valuing  the  public  coal-lands  at  even  conservative  prices, 
thus  becomes  an  argument  for  a  leasehold  law.  Thus 
contrasting  the  lease  with  sale  outright  to  the  coal  opera- 

tor, the  reduction  in  capital  necessary  for  original  invest- 
ment   must   result    in    reducing   the  "cost    of   operation    to 
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The  present  coal-land  law,  bow  erious  do- 
,  which  should  he  remedied  if  a  leasing  law  is  not 

enacted.  The  restriction  ol  area  thai  may  legally  be  as 
quired  to  a  maximum  of  160  scree  for  an  individual  and 

640  acres   for  an  association  is  nol   in  accord  with  g   I 
mining  practice.    The  fixed  charges  on  the  ooai  of  a  mod 
ern   coal   mine    provided    with   the   up-to-date   equipment 

-ai'v  to  conserve  life  and  property  and  to  assure  n 
imum   recovery,  arc  too  high   to  be  assessed   against   the 
output   of  >o  small   a  tract,  esj   ially   if  the  coal   scam 

"ul\  i   lii-aic  thickness,    a  law  designed  i"  promote 
the  practical  utilization  of  coal  deposits,  where  the  sys- 

tem contemplates  sal   ■  lease,  must  provide  tor  the  hold- 
ing of  a  large  enough  unil  to  permit  the  opening  and 

equipment  of  a  modern  mine  and  lo  warrant  lis  econom- 
ical operation.  Without  such  provision  for  commercial 

operation,  to.,  great  an  advantage  is  given  to  the  land 
grant  railroads  and  large  coal  companies  already  In  pos- 

session of  considerable  areas  of  high-grade  coal. 

Laws  Applied  to  Phosphate  Lands 

The  presenl  uncertainty  whether  the  phosphate  rock  of 
the  public  land  should  be  entered  under  the  lode  law  or 
under  the  placer  law  is  conclusive  evidence  of  the  need 
of  legislation.  As  a  matter  of  fact,  neither  of  these  laws 
is  more  applicable  to  the  acquisition  of  beds  of  phosphate- 
bearing  limestone  than  it  would  be  to  that  of  coal  beds. 
The  realization  that  the  phosphate  deposits  are  more  ex- 
lensive  than  was  known  or  suspected  when  the  Survey 
geologists  began  land  classification  work  in  Idaho  and 
Wyoming  does  not  lessen  but  rather  increases  the  urgency 
for  a  leasing  law  which  will  provide  for  the  utilization 
of  this  large  supply  of  mineral  fertilizer,  so  as  to  meet 
both  present  and  future  needs. 

Law  Needed  for  Oil  and  Gas  Lands 

The  mosl  urgent  need  of  legislation  for  the  disposition 
of  mineral  deposits  is  in  the  case  of  oil  and  gas.  It 
is  most  apparent  that  the  placer  law,  which  is  none  too 
well  adapted  to  meet  modern  conditions  in  mining  placer 
gold,  is  wholly  inadequate  if  applied  to  public  oil  lands, 
inasmuch  as  oil  is  discovered  at  a  late  stage  in  the  ex- 

ploration and  development  of  the  land  claimed  under  the 
law.  Thus,  large  expenditures,  extending  over  several 
months,  if  not  years,  are  necessary  before  any  right  is 
acquired  against  the  Government,  and  during  all  this  time 
there  is  no  legal  protection  of  the  oil  prospector  against 
unscrupulous  claimants  or  competitors  better  backed  by 
capital.  The  need  for  remedial  oil  legislation  is  some- 

what less  pressing  than  it  was  a  year  ago,  by  reason  of 
the  passage  of  the  act  approved  March  2,  1911  (Stat.  L., 

Vol.  .'Hi.  p.  1015),  the  effect  of  which  is  to  validate  a 
class  of  claims  that,  although  clouded  by  the  construc- 

tion which  the  Department  was  forced  to  place  upon  the 
misfit  placer  law  under  which  title  to  oil  lands  must  now 
be  gained,  were  bona  fide  in  that  the  inception  of  their 

development  antedated  the  oil-land  withdrawals.  This  legis- 
lation was  in  accord  with  the  spirit  of  the  withdrawal  act, 

which  provides  for  the  protection  of  equities  already  estab- 
lished. The  need  for  a  better  law  is,  however,  imperative, 

and  the  legislative  action  demanded  by  the  situation  should 
not  be  limited  to  an  attempt  to  revamp  the  general  placer 
law,  but  should  consist  of  the  enactment  of  an  altogether 
new  measure  especially  adapted  to  provide  for  the  sane 
and  equitable  development  of  this  industry  in  the  future. 
First,  the  new  law  should  authorize  the  issue  of  explora- 

tory permits,  granting  to  individuals  or  associations  the 
exclusive  privilege  of  occupation,  the  sole  condition  of  such 

a  grant  being  diligent  and  adequate  prosecution  of  develop- 
ment work,  measured  by  the  expenditure  of  fixed  sums 

within    certain    periods,   with    possibly   the   payment   of   a 
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small  fee  to  the  Government  in  lieu  of  such  expenditure 
during  the  first  six  months.  The  issue  of  this  permit  should 
preferably  be  limited  to  one  to  each  citizen  or  association 
of  citizens,  although  after  the  lapse  or  surrender  of  such 

a  permit  the  former  holder  should  be  allowed  to  apply  for 
another  exploratory  permit.  In  the  second  place,  the  law 

should  provide  that  upon  discovery  the  holder  of  the  permit 
be  given  a  leasehold  title  with  a  royalty  varied  to  meet 

local  and  actual  is.     The  'wild-catter1  or  prospector 
in  unproved  country,  whether  such  unproved  territory  is 
classified  on  gei  dence  as  oil  land  or  not,  should 
oe  given  special  privilege  to  offset  his  greater  risk.  This 

privilege  might  take  tin-  form  of  an  increased  acreage, 
held  both  under  permit  and  under  lease,  or  a  practical  ex- 

i  inption  from  the  payment  of  royalty,  merely  a  nominal 
rental  being  charged  under  the  lease. 

The  chief  advantage  that  may  be  urged  for  the  lease- 

hold for  oil  over  a  fee-simple  title  lies  in  the  prevention 
of  monopolization  through  large  holdings.  Such  large 
holdings  without  production  would  be  guarded  against 

by  a  ground  rental  sufficiently  high  to  discourage  the 
acquisition  of  lands  except  for  immediate  and  continued 

development,  although  provision  should  also  be  made  in  the 
lease  for  surrender  under  terms  which  would  protect  the 

Government.  This  indirect  control  of  development  would 
be  preferable  to  the  direct  enforcement,  by  forfeiture,  of 
continuous  production,  which  should  be  avoided  because  of 
the  danger  of  disturbing  the  delicate  equilibrium  between 
supply  and  demand.  Transfers  of  interest,  under  either 
permit  or  lease,  should  be  permitted  because  of  the  absolute 

necessity  in  most  instances  of  procuring  capital  for  both 
drilling  and  operating  an  oil  well.  The  law,  however,  should 

set  forth  the  purpose  of  the  control  of  such  transfer,  which 

would  be  to  provide  protection  for  the  original  locators, 

most  of  them  men  of  small  means,  and  more  especially  to 
insure  the  prohibition  of  too  large  holdings  of  Government 
leases  by  big  companies. 

Laws  Relating  to  M etalli  i'erous  Minerals 

Proposed  amendments  of  the  well  established  laws  relat- 

ing to  metalliferous  minerals  always  raise  the  warmest  dis- 

cussion. With  the  opinion  of  mining  men  in  general 
favoring  revision  of  mining  laws  of  the  United  Slates,  and 

with  commission  after  commission  appointed  by  various 
bodies  to  suggest  improvements,  the  statutes  have  remained 

practically  unchanged  for  nearly  forty  years,  while  the  geol- 
ogy of  ore  deposits  and  the  technology  of  metal  mining 

have  made  marvelous  progress. 

The  law  of  the  apex  has  proved  more  productive  of 

expensive  litigation  than  of  economical  mining.  In  many 
of  the  more  recently  established  and  more  progressive  min- 

ing districts  this  statute  has  been  made  inoperative  either 
by  common  agreement  or  by  compromise  between  adjoining 
owners.  Its  repeal  could  not  affect  established  equities 
under  patents  already  granted,  but  would  render  possible 
more  certain  property  rights  in  large  mining  districts,  not 
as  yet  discovered,  where  new  and  valuable  claims  will  be 
located  a  hundred  years  from  now.  The  unit  of  disposi- 

tion should  be  the  claim,  preferably  square,  limited  on 
its  four  sides  by  vertical  planes,  and  of  a  size  sufficient 
to  allow  the  miner  occupying  two  contiguous  claims  to 
follow  the  vein  or  lode  to  considerable  depth,  even  if  its 
dip  is  only  45°.  Such  definition  of  a  mining  claim  is 
found  practicable  in  both  Mexico  and  British  Columbia, 
and  in  the  latter  country  the  change  from  the  apex  law 
was  effected  without  trouble  or  confusion. 

The  same  knowledge  of  natural  conditions  that  leads  to 
the  suggestion  of  a  repeal  of  the  law  of  the  apex  forces 
the  further  suggestion  that  discovery  of  ore  in  place  can- 

not be  made  universally  a  prerequisite  to  the  location  of 
a  mining  claim.  Geologic  study  of  ore  deposits  has  fur- 

nished examples  in  a  number  of  regions  where  the  present 
law  cannot  be  complied  with,  although  rich  deposits  exist 
underground  and  their  extent  can  be  more  definitely  sur- 

mised than  in  most  places  where  ore  is  discovered  al  the 
surface.  To  meet  such  actual  conditions,  the  law  should 
provide  for  the  acquisition   of  metalliferou  land 

classified  as  such  upon   the  basis  'if  adequate  geologic  evi- 

dence, whether  actual  outcrops  are  present  or  not. 

Most  important,  perhaps,  in  any  amended  mining  law 
would  be  provision  for  enforced  development,  a  principle 

expressed,  it  is  true,  in  the  present  law.  but  not  made  effect- 
ive in  its  workings.  A  requirement  of  actual  use  as  a 

condition  of  occupancy  of  mineral  land  cannot  be  regarded 
as  either  novel  or  radical.  As  regards  the  large  acreage 

of  undeveloped  Ipnd  in  many  mining  camps  to  which  patent 

has  already  been  issued,  it  is  perhaps  true  that  the  situa- 
tion is  without  relief,  unless  the  Western  Australian  plan 

is  adopted,  whereby  the  Government  steps  in  and  permits 
mining  under  a  lease,  the  proceeds  of  which  are  assessed, 

collected,  and  paid  over  to  the  owner.  The  principle  in- 
voked seems  to  be  that  no  property-owner  can  rightfully 

oppose  the  development  of  the  resources  of  the  State. 

In  the  case  of  unpatented  claims,  a  remedy  should  be 

sought  for  what  has  been  termed  "the  paralysis  of  mining 

districts,"  and  the  rigid  requirement  of  annual  assessment 
work  should  be  made  actual  and  effective  by  inspection  and 

supervision,  in  order  to  put  an  end  to  the  present  proced- 
ure of  allowing  a  claim  to  lie  idle  for  practically  two 

years  after  its  location,  not  to  mention  the  many  localities 

where  claims  are  held  year  after  year  with  only  perfunc- 

tory compliance,  or  even  without  any  performance  of  as- 

sessment work — a  type  of  local  disregard  for  law  that  is 
in  striking  contrast  to  the  observance  accorded  to  the  dis- 

trict customs  and  regulations  of  earlier  days,  whereby  tbe 
right  of  possession  was  made  absolutely  dependent  upon 
continuous  operation. 

The  remedy,  then,  for  the  existing  evil  of  idle  mining 

property  must  be  sought  either  in  the  adoption  of  lease- 
hold, under  which  the  Government  can  enforce  operation, 

a  system  which  fully  attains  the  desired  end  of  promoting 

mining  development  in  Australia  and  New  Zealand,  accord- 
ing to  the  report  made  in  1907  by  A.  0.  Veateh,  of  this 

Survey,  to  the  President,  or  in  the  thorough  revision  of 

the  existing  system.  Radical  amendment  to  the  present  law 
would  be  necessary  in  order  to  secure  something  more 

nearly  approaching  equality  of  opportunity.  Some  limita- 
tion should  be  put  on  the  number  of  claims  which  an 

individual  can  locate  in  each  mining  district,  and  the  pre- 
vention of  monopolization  would  be  furthered  by  the  rigid 

enforcement  of  assessment  development.  The  record  of 

claims  kept  by  a  local  official  elected  by  the  miners  should 
be  reported  to  the  nearest  land  office  in  order  to  furnish 
the  Federal  Government  with  a  notice  of  the  intention  of 

the  claimant,  and  thus  to  initiate  the  operation  of  effective 

inspection,  the  purpose  of  which  would  be  to  enforce  the 
use  and  development  of  mineral  land  as  contemplated  in 
the  law. 

Legislation  Required  for  Water-Power 

On  the  subject  of  water-power  legislation  the  position  of 
the  Geological  Survey  is  essentially  that  set  forth  in 

January  of  1911  in  a  report  addressed  to  the  Secre- 
taries of  the  Interior  and  of  Agriculture  by  a  joint  com- 
mittee representing  the  two  departments.  The  legislation 

there  outlined  would  provide  for  leases  of  public  and  re- 
served lands  of  tbe  United  States  valuable  for  water-power 

development  for  a  fixed  term,  not  to  exceed  50  years,  with 

moderate  charges  for  use  and  occupancy  of  the  land,  revo- 
cable only  upon  breach  of  conditions  or  on  account  of 

the  charge  of  excessive  rates  to  consumers.  These  leases 
should  be  identical  in  terms,  under  whatever  department 

they  are  granted,  with  joint  and  uniform  regulations  gov- 
erning all  matters  relating  to  water-power  development  of 

land  belonging  to  the  United  States.  Provision  should  also 
be  made  for  periodic  and  equitable  readjustment  of  charges, 

transfer  of  leases,  preferential  rights  to  renewal,  and  com- 
pensation for  improvements  at  the  termination  of  the 

leasehold.  The  law  should  specifically  recognize  water- 

power  use  as  dominant,  should  insure  to  the  lessee  undis- 
turbed occupancy  of  the  land  needed  for  such  use,  and 

should  reserve  for  future  utilization  all  land  believed  to 

possess  value  for  water-power  development,  these  lands  to 
be  designated  by  the  President  but  to  be  open  to  other 

entry,  subject  to  this  reserved  right  wherever  separation 
of  the  water-power  use   ami    other  use   is   possible. 
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Review  of  Gold  Dredging  in  1911 

By  Cn 

ARIZON  \ 

•Tin-  Eleanor  I'    M    I  nted  a*  baring  ■  gold 
dredge  in  operation  in  Franeh  guleb,  hut  no  detail*  an 
available. 

COLORADO 

The  only  place  ni  which  gold  dredging  i-  being  conducted 
in   Colorado   is   al    B  Ige,   Sumuiit   county,   where 
tlm  -  are  no*  operating  one  dredge  each.    The 

Breekenrid  the  New  Zealand  type 
and  ware  started  in  189S;  these,  and  a  number  of  other 

-  following,  proved  too  liirlii  for  the  ground  and  were 
-hut  down.    It  «.i-  nut  until  1898,  when  the  Reliance 

dredge   was  constructed,  that   any  bi   ess   was   met    »itli 
ju  gold-dredging  in  the  State.    This  boal  was 
originally  designed  as  a  double-lifl  dredge,  but 
was    afterward     entirely     re<   Btrneted.     The 
Colorado  Gold  Dredging  Co.  is  operating  a 

.ins  dredge,  which  is  the  largest  in  Sum 
mit  connty.  It  was  built  in  1908,  and  bun. lies 
from  160,000  t..  170,000  en.  yd.  per  month. 
During  1010  (be  dredge  handled  1,400,554  co. 
yd.  at  an  operating  cost  of  4.7e.  per  cu.  yd. 
The  dredging  Bsason  was  from  March  23  t..  lie 
camber  4.  Tbis  dredge  lias  42  close-connected 
buckets  of  O'^-iMi.  It.  capacity  ami  is  designed 
t.>  dig  38  ft.  below  water-level.  The  profitable 

gravel  is  eonnned  tn  a  narrow  channel  1  _>< »  to 
200  tt.  wi.li'.    This  c   pany  lias  a  dredge  now 
idle  it)  the  Blue  river.    When  last  in  operation, 
the  buckets  ran  into  a  hard  porphyry  <Iik<>,  an  1 
the  bucket-line  was  badly  damaged.    In  French 
gulch  there  are  boats  belonging  to  two  dredging 
Companies,  the  Reliance  anil  the  French  (lulcli. 
•each   operating   a   5-ft.    dredge.     The   cost    of 
operating  the  French  Gulch  dredge,  a  Bncyrns 
boat,  which  was  built  in  1908,  is  stated  to  be 

■'|l<   per  cu.   yd.,   and   the   monthly   capacity 75,000  yd.    Operations  last  through  nine  months 

of  the  year.     The  Reliance  Dredging  Co.  han- 
dles 70,000  on.  yd.  per  month,  and  operations 

are   continued   throughout    the   year.      The   Re- 
liance dredge  is  an  old  boat  which  has  been  re- 

peatedly   overhauled    and    remodeled.      It    was 
originally   designed    for  steam-power,   but   was 
changed  in  1900  to  electric  power.    Some  years  ago  dredges 
were  operated  near  Golden,  but  were  unsuccessful,  and  the 
machinery  was  afterward  moved  to  other  fields.     In   Routl 
county  several  attempts  have  been  made  to  dredge  different 
areas,  but  no  dredges  are  at  present  operated.     A  small 

dredge,  with   1%-ft.  open-connected  buckets,  operated   for 

a   few   months   near  Hahn's  Peak   in   1007.      The   deepest 
ground  was  12  ft.,  and  the  best  day's  work,  according  to 
the  man  in  charge,  was  1174  yd.  in  24  hours,  and  the  coal 

■consumption  4  tons.     As  coal  cost  only  $3  per  ton,  deliv- 
ered, it  is  seen  that  the  fuel  cost  in  this  instance  was  not 

high.    The  dredge  did  not  pay,  however,  and  was  shut  down. 
The   gold   won   from   dredging   operations   in   Colorado 

has  been  approximated  as  follows:     1907,  $36,000;  1008. 
$145,000;  1909,  $413,000;  1910,  $344,210;  1911.  estimated. 
$350,000. 

IDAHO 

Gold-dredging  in  Idaho  first  started  in  1S94  with  the  in- 
stallation of  a  suction  dredge  on  the  Snake  river  near 

Minedoka.  It  was  claimed  that  this  boat  was  successfully 
operated  and  that  the  working  cost  of  handling  gravel  was 

•For  notes  of  gold-dredging  in  California,  Montana. 
Alaska,  Russia,  and  the  Philippines,  see  the'  Mining  and Scientific  Press,  January  6. 

per  cu.  yd,     However,   "Inn  v   built   a 
•  i  boat,  it  was  ol  the  bucket  elevator  type. 

u.    ft   bucket-   and   an  ipacit]    ol pen.., i  ,.i   twenty  months 

reported   cos)    ••!    ■  >' y.   per  eu.  yd.     It   did   nol    pro 
profitable  enterprise,  and  il  was  dismantled,  and  th< 
ery  moved  to  Boise  Basin.    In  Boise  connty  a  :t'-j  it 
don  dredge  was  built  in  1808  and  operated  for  a  i   bar 

irs  until  worn  mil.  ami  sii    that   lime  a  number  of 
rful  boats  have  been  built  The  Boston  &  Idaho  Gold 

Dredging  Co.  put  in  operation  in  1911  a  16  it.  boal  built 
by  the  fobs  Construction  Co.     Power  i-  furnished  from 

ompany's  plant   on   the   Payette   river  and  delit 
to  the  dredge   motors,  which  call    for  a  total   ..t    Mo  hp. 

;u  2200  volts.    Till-    panj  also  operates  a  .">  it.  Risdon 

TVl'K  OF  LIGHT  DREDGE  TKIKI)   IX   OREGON.      NOW   IDLE. 

boat  with  a  capacity  of  57,000  cu.  yd.  per  month.  This 
latter  boat  was  built  in  1909.  One  of  the  most  profitable 
enterprises  is  said  to  be  that  of  the  Moline  Mining  Co. 
at  Placerville,  operating  a  5-ft.  Risdon  boat.  This  com- 

pany formerly  operated  a  steam-shovel  plant  on  the  same 
property.  Other  dredges  have  been  placed  in  different  parts 
of  Idaho,  two  near  Elk  City,  and  one  this  last  year  by 
the  Kirtle  Creek  Dredging  Co.,  five  miles  from  Solomon, 
Lemhi  county.  This  is  a  9-ft.  dredge  using  electric  power. 
The  production  for  1911  is  expected  to  show  a  decided 
increase  over  that  for  1910,  which  was,  according  to  the 

I".  S.  (leological  Survey,  .fill .247.  Dredging  operations  in 
Idaho  were  described  in  the  Mining  and  Scientific  Press  for 
January  1  and  July  16,  1910. 

Detailed  figures  of  the  number  of  dredges  working  and 
the  production  in  recent  years  are  given  below: Dredges 

Year.                                           working.  Amount. 
1005           3  $  34,332 
1906           3  39*200 
1907           li  74,434 
1908          5  77,189 
1909          8  101,705 
L910           6  01,247 
1011    (estimated)       200,000 
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MONTANA 

The  operations  of  the  Con  rev  Placer  and  Poor  Farm 

companies  in  Madison  county  were  discussed  by  Mr.  Jen- 
nings last  week.  In  Missoula  county  there  are  two  dredges 

working,  one  a  Marion  dredge  at  the  La  Casse  placers,  and 
tl   Ihcr.  which  was  started  this  year  on  Kennedy  creek,  a 

5-ft.  Kisdon  boat,  with  sleam-|iower  using  wood  for  fuel. 

During  1909  a  dredge  was  operated  for  a  few  weeks  mar 
Hot  to.  hut  has  been  stopped.  The  Magpie  Development 

eompany  put  a  dredge  in  operation  in  May  1911  on 

Magpie  gulch,  in  Lewis  and  Clark  county,  about  twenty 
miles  from  Helena.  This  dredge  is  operated  by  electricity 
and  is  said  to  have  cost  $150,000.  It  was  built  by  the 
Union   Iron  Works. 

NEVADA 

The  only  dredging  operation  in  Nevada  is  that  of  the 
I  Mines  Co..  about  14  miles  from  Oreana.  Hum- 

boldt county.  This  has  been  discussed  by  H.  G.  Walker 
in  the  Engineering  and  Mining  Journal  of  June  11.  1011. 

It  is  a  Risdon  boat,  equipped  with  28  buckets  of  5-cu. 
It.  capacity.  The  power  is  furnished  by  four  Doak  gas- 
engines  with  a  total  of  196  hp.,  using  distillate  as  fuel. 
The  depth  of  the  ground  ranges  from  20  to  30  ft.,  and 
contains  a  considerable  number  of  boulders.  The  dredge 
has  been  shut  down  after  operating  but  a  short  time,  and 
it  is  reported  (hat  the  boat  will  be  moved  to  a  new  location. 

OREGON 

Gold-dredging  in  Oregon  has  never  met  with  any  pro- 
nounced success.  The  total  production  of  gold  won  from 

dredging  operations  in  the  State,  does  not,  so  far  as  can 

be  let  i  D.  s.  Geological   Surrey  records,  exceed 

0,000.  A  number  of  years  ago  dredges,  both  bucket 
and  suction  type  were  built  on  the  Snake  river,  ami  Eol 

a  whi  of  them,  perhaps,  paid  operating  expenses. 

i  in.,  of  these,  a  5-ft.  bucket  dredge,  was  reported  as  being 
successful   after  working  over  s.   ■  liars  of  the  river  and 

was  moved  to  Boise  Basin,  Idaho,  where  it  was  shortly 
afterward  shut  down.  An  article  written  a  number  of 

yean  ago  lor  the  Mining  anil  Scientific  PreSS  by  W.  M.  H. 

Washburn,  gives  an  interesting  account  of  the  gold  occur1 
rence  on  the  bars  of  the  Snake  river  and  describes  some 

dredging  operations  at  that  time.  A  pony  dredge  was  oper- 
ated lor  a  while  near  Sunipter.  but  was  not  a  success. 

It  was  claimed  that  the  machinery  was  too  light  for  the 

character  of  the  ground.  A  company  has  started  to  pre- 
pare lor  a  dredge  this  season  on  ground  near  Sumpter. 

Alter  considerable  prospecting  the  dredge  pit  was  dug  150 
ft.  square  by  12  ft.  deep,  and  it  is  expected  the  dredge 
will  be  built  next  year.  Tt  is  to  have  9-ft.  buckets  and 

use  electric  power  furnished  by  the  Olive  Lake  power- 

plant,  ami  will  be  the  first  modern  dredge  following  Cali- 
fornia methods  to  be  operated  in  Oregon.  In  1005  the 

Western  Mining  &  Development  Co.  put  in  commission  a 

dredge  on  the  south  fork  of  the  John  Day  river.  The 
dredge  operated  daring  1905  and  a  part  of  the  second 
season,  and  was  then  dismantled.  The  White-Shelby  Hunt 
dredge,  which  operated  a  short  time  in  southern  Oregon, 

was  originally  built  for  reclamation  work  at  Grays  Har- 
bor. Washington.  It  was  afterward  moved  to  Pleasant 

Valley.  Josephine  county,  and  mounted  on  wheels.  Water 

interfered  with  its  operation  and  it  was  again  put  on  a 
hull.  It  was  run  a  short  thae  only:  large  boulders  and 
difficult  digging  proved  a  serious  handicap,  and  the  ladder 
was  broken.  The  dredge  was  equipped  with  buckets  of 

2-cu.  ft.  capacity  ami  a  gasoline  engine;  it  is  now  idle. 
The  Josephine  dredge,  near  Waldo,  Josephine  county,  was 

a  4-ft.  bucket  dredge,  using  steam  and  wood  fuel,  and  was 
owned    by    an    English    e   pany.     It    operated    only    one 

season,  when,  it  is  claimed,  the  company  got  into  litiga- 

tion. Repairs  were  not  kept  up.  and  while  in  charge  of 
a  watchman  the  dredge  Bank  and  has  never  been  recom- 
missioned.  Recently  there  has  been  a  report  of  another 
dredge  to  be  built  near  Waldo,  but  no  definite  information 

is    at    hand    regarding    it.     The    only    dredge    operated     in 

Oregon  that  seems  to  have  made  anything  over  operating 
profit,  and  that  could  be  classed  as  even  partly  successful, 
is  that  of  the  Champlin  Gold  Dredging  Co.  on  Foote 

creek,  Jackson  county.  This  is  a  5-ft.  dredge,  operated 

by  electric  power.  It  was  operated  successfully  for  sev- 
eral years  and  during  part  of  the  present  season,  but  the 

bucket-ladder  4ine  broke  a  few  weeks  ago  and  the  weight 
of  the  buckets,  about  70  tons,  sprang  the  hull  planks  and 

the  dredge  sank  in  about  IS  ft.  of  water.  It  is  said  that 
repairs  will  be  made  at  once;  the  loss  being  estimated  at 

$35,000.  While  this  is  the  only  company  whose  dredging- 
operations  have  returned  a  profit  in  Oregon,  there  seems 
to  be  no  reason  why  some  of  the  other  dredges  should  not 
have  proved  a  financial  success  if  they  had  been  properly 

designed  for  the  ground  on  which  they  were  placed.  It 
is  probable  that  investigations  will  he  made  of  Oregon 

platers  in  the  near  future,  and  if  the  proposed  dredge- 
near  Sumpter  returns  a  profit,  a  number  of  other  dredges 

of  the  type  that  has  proved  snch  a  success  in  California 

will  be  erected.  Gold-dredging  in  Oregon  produced  $34,010> 
in  1910,  according  to  the  U.  S.  Geological  Survey. 

SOUTH  DAKOTA 

During  June  1911  the  Castle  Creek  Gold  Mining  Coi 

began  operating  a  dredge  at  Mystic,  Pennington  county- 

The  dredge  was  built  by  the  Steams-Roger  Manufacturing 

Co.  of  Denver  and  cost  approximately  $95,000.  The  dredge- 
follows  California  ideas  closely,  being  built  under  charge 

of  J.  R.  Henderson,  who  was  formerly  superintendent  for 
the  Yuba  Construction  Co.  It  is  equipped  with  buckets 

of  5-cu.  ft.  capacity  and  is  designed  to  dig  35  ft.  below- 
water-level.  In  connection  with  the  dredge  a  power-plant 

using  coal  as  fuel  was  built  close  to  the  railroad.  Elec- 
tricity is  generated  at  2000  volts  and  supplied  in  motors 

direct.  On  account  of  the  power-plant  being  built  to  supply 

one  dredge  only,  the  operating  costs  are  expected  to  be- 
somewhat  higher  than  if  several  dredges  were  working. 
The  costs  for  the  first  month  are  given  at  5c.  per  cu.  yd. 

Obviously  this  figure,  while  of  some  interest,  has  but  little 

real  value,  and  costs  over  a  longer  period  will  be  watched1 with  interest. 

BRITISH  COLUMBIA 

Dredging  has  not  so  far  been  a  success  in  British  Colum- 

bia, and  there  are  no  dredges  at  present  working  in  the- 
Province.  Attempts  have  been  made  to  dredge  various 

areas,  and  the  following  account  may  be  of  interest.  Ac- 
cording to  the  report  of  the  Minister  of  Mines  for  1910 : 

"The  various  dredging  leases  on  the  Fraser  river  have  been 
amalgamated  in  one  eompany,  the  Canada  Dredging  Co.,. 

Ltd.,  but  there  has  not  been  any  work  done  by  the  com- 

pany up  to  the  end  of  the  year."  In  1900  a  dredge  was 
erected  on  the  Fraser  river,  near  Lytton.  This  was  built 
for  the  Cobbledick  Mining  Co.  by  Roby  &  Co.,  England. 
The  bucket  ladder  and  tumblers  were  furnished  by  Simons 

Bros.,  Renfrew,  Scotland,  and  the  dredge  was  constructed' 
under  the  direction  of  George  Hurst,  now  manager  of  the- 

dredging  department  of  the  Union  Iron  Works.  The- 
dredge  was  of  the  open-connected  type,  equipped  with  5- 

cu.  ft.  buckets  and  designed  to  dig  35  ft.  below  the  water- 

level.  The  dredge  was  operated  several  years  with  varying- 
sueeess,  but  was  finally  shut  down.  It  is  stated  that  one 
of  the  causes  of  failure  was  due  to  the  fact  that  no  tailing 

stacker  had  been  provided,  as  it  was  thought,  when  the- 
dredge  was  constructed,  that  as  it  was  to  operate  in  a  run- 

ning stream,  none  would  be  necessary.  It  was  found,  how- 
ever, that  at  times  the  tailing  piled  up  and  prevented  the- 

dredge  from  even  digging  its  own  flotation.  No  difficulty 

was  encountered  from  the  spring  freshets,  which  some- 
nights,  it  is  said,  raised  the  water-level  15  ft.,  but  experi- 

ence proved  the  advisability  of  keeping  the  head-lines  out 
of  the  water.  Some  years  ago  two  dredges,  one  having 

buckets  of  3-cu.  ft.,  the  other  of  71  i-cu.  ft.  capacity,  were 
installed  near  Atlin.  but  operated  a  short  time  only.  Large 

bonlders  and  an  insufficient  gold  content  prevented  the- 
operations  being  a   financial   success.     It   is  reported   that 
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In  nil,    107  dredging   plant*   were   in  operation,  and   the; 

ad  n  total  yd.,   irith   an 
eovai  yd.    The  following  details  of  dn 
of  differanl  elaaaaa  it  taken  from  the  Government  report 
on  Victoria:    Bucket  dredges,   53;   pomp  hydraulic  sluice, 

•  i  elevator,  B.  Tha  beat  results  during  the  year  ware 
obtained  by  lbs  Tewkeebnry  Amalgamated  Co.,  operating 
B   bnekel  dredges   ranging  rom    t '  _■   to  5-eu.    ft. 
buckets  and  dredging  a  total  of  1,553,350  yd.,  al  a  yield 
of  approximately  5.6e.   per  en.  yd.  and  a  cost  ol 
par  yd,    This  company  paid  dividei  125  for  the 
year.  Considerable  attention  has  been  paid  of  late,  in  Vic- 

toria, to  rescuing1  dredged  ground.  The  latest  arrange 
ments  in  this  line  have  been  described  in  the  Mining  and 

•,',-  Prest  of  April  15,  1011,  and  a  description  of 
hydraulic  pump  dredge,  which  has  proved  sn  successful  in 
Victoria,  was  given  November  11.  The  Austral  <>tis  En- 

gineering Ci         South  Melbourne  reports  thai  during  1011 
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dredge  construction  was  almost  entirely  comprised  of 
the  removal  of  dredging  plants  from  old  sites  to  others 

nearby,  and  that  then'  is  little  opportunity  for  new  plants 
in  Victoria  and  the  Commonwealth  generally,  as  dredging 
has  of  recent  years  been  greatly  restricted,  and  also  as 
there  are  in  existence  so  many  plants,  which  were  built 

daring  the  dredging  boom,  and  put  on  unprofitable  areas. 
The  following  table,  giving  the  results  of  dredge  mining 

in  Victoria,  has  been  adapted  from  the  report  for  1010 : 

~»  2  H  k)  |>  h9  •< 
2  -    -  a-  £  5'  -   '  S  5' 

1905    ...   82 13.450.945 72.926 11.1 479.5 152.1 

1906    ...125 17,307.277 85,271 
10.1 628.5 135.6 

1907    ...133 20,199,892 97,821 10.1 739.0 132.:! 
1908    ...123 20,546,346 104.167 10.3 7,7.2 134.0 
1909    ...111 19,979.131 88,330 

9.0 737.7 120.0 

1910    ...107 19,838,552 87.156 9.0 
(i!IS. II 124.8 

1910-1911*  . . 149,209,093 726,431 10.1 
5187.0 

1411.1) 
Prior  to  1910* 114,000,000 90,525 

432.0 210.5 

t!63,209,093 816,050 5617.0 145.4 

•Estimated.     fTotal  dredge  and  hydraulic  sluice  mining. 

Kuk  San  Dong  Cyanide  Plant 

I :  ■.    \    I       • 
'The  method  "i  treat  met 

centrating  the  material  as  n   ,., 
the   dump.    The   tailing   ft     the   concentrator   plant    i> 

led,   while   the   concentrate   obtained,   •  ■ 
bulk   of    value,    i~    rla  id    tall  sin   I),    and 
dn-  gold  extracted  by  cyanide 

Tin-   plant    consists  ,.i    a   concentrator   and   cyanide 
annex.     The  concentrator  contains  one  water  supply  lank 
12  by  12  bj   in  in.  e  dump  bin  (22  by  20  bj 

12  I'M.  one  B  in,  screw  conveyor,  one  G  by  3  ft,  revol 
screen   washer  and  distributor,  one  36-in,  hydraulic  <■<   
classifier,  tour  Callow  6  ft  cone  thickeners,  and  eight  No, 

■">  Wilfley  tables.    The  cyanide  annex  contains  one  steel  1 15 
by   12   li. i    stock   cyanide   solution   tank,     ncentrnte 

storage  bin  (22  i>.\  It)  by  12  t't.i.  two  6  in.  bucket  elevati 
"in.  screw  conveyor,  one  1  by  16ft.  tube-mill,  two 

3-in.  Morris  centrifugal  sand-pumps,  two  hydraulic  36-in. 

cone  classifiers,  two  6-t't.  Callow  cone  thickeners,  four 
Pachuea   steel   agitators    (8   by   30   ft.),   two   steel 
clarifying  tanks  (10  by  6  ft.),  four  zinc-precipitation  boxes 

(36  by  'in  in.  by  12  it.  I.  two  steel  cyanide 
tion  sumps  (15  by   12  ft.),  two  Morris  2-in. 
trifugal  Bolution-pumps,  one  Monteju  pressure 
lank,  c.ne  Dehne  (24-frame)  filter-press,  one 

vacuum-pump,    and    ■_■■.. Id    precipitate    Biter-box. 
The   power  plant   consists  of      90-hp.   steam 
engine,  one  air-compressor  (300  cu.  ft  per  min.)t 
and  ion'  Praser  &  Chalmers  (60  in.)  steam  boiler. 
The  foregoing  is  a  full  description  of  the  plant. 
Il  occupies  a  space  30  by  1  1(1  ft.,  with  an  engine 
and  boiler  room  annex.  The  tube-mill,  pump, 

engine,  and  Willleys  are  set  on  concrete  founda- 
tions. Il  was  necessary  to  put  in  four  stone  re- 
taining walls. 

Op   lii   August    1,   1911,   the   plant    had   a   very 
irregular   run.    due   chiefly   to   trouble   with    the 
Band-pumps,    Pachuea    agitators,    steam-engine, 
and    inexperienced    native    help.     The    Pachuea 
agitators  were  connected  in  series  and  fitted  with 
bailie  cylinders  so  as  to  use  the  continuous  agita- 

tion  and  decantation   method   which   has   proved 
an   advantage   in   the  modern   plants   of   Mexico. 

This  arrangement  has  proved  a  failure  in  our  case,  neither 
were    wc    able    to    obtain    a    satisfactory    circulation    of    lh<* 
pulp,   nor  clear  solutions  to   the   clarifier  tanks   and   zinc- 
boxes.      This   has   been   the   most   serious   trouble   and    has 

prevented  the  getting  through  of  a  satisfactory  amount  of 
concentrate,  also  interfering  largely  with   precipitation   in 
Ihe   zinc-boxes.     We   have,   however,   at   the   present    time 
overcome  these  defects  by  a  different  arrangement. 

It  must  be  remembered  that  in  no  other  place  has  the 
attempt  been  made  to  re-treat  an  old  oxidized  concentrate 
cyanide  tailing  dump  by  the  cyanide  process,  and  in  no 
case  have  we  been  able  to  profit  by  the  experience  of  others 
on  a  similar  proposition.  Therefore  we  have  had  to  work 
oul  a  special  treatment  of  our  own.  The  plant  is  now 
treating  60  tens  per  day  and  will  be  brought  up  to  ,80  tons 
capacity  per  day,  that  which  it  was  originally  intended  to 
treat.  During  the  past  we  have  been  running  through 

dump  thai  only  assays  if2.5(i  per  ton,  so  as  to  prevent 
I'.sscs  until  things  were  made  right.  Our  new  plant  at 
Taracol  will  reap  the  benefit  of  our  experience  at  Kuk 
San  Dong.  The  assays  and  bullion  returns  so  far  show 
thai  we  arc  able  to  obtain  the  following  results: 

Dump  heads,  $2.56  per  ton  (average  heads  for  total 
dump,  about  $7). 

Gold  extraction  by  concentration,  79%  (value  contained 
in  concentrate). 

Gold  extraction  by  cyanidation,  73%  (value  extracted 
from  concentrate). 

Total  bullion  extracted  from  $2.56  heads,  5S  per  cent. 

•From  report  of  the  Oriental  Con.  M.  Company. 
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New  Zealand  and  Nevada  Mining  Methods  Compared 

By  F.  C.  Brown 

Having  recently  spent  a  short  time  at  the  comparatively 

new  mining  districts  of  Tonopab  and  Goldfield,  Nevada,  I 
have  been  thinking  it  might  be  of  interest  to  some  of  your 
readers  to  have  a  few  comparisons  between  methods  and 
conditions  existing  there  and  those  in  New  Zealand,  where 

X  have  been  engaged  in  mining  during  the  past  fifteen  years. 
The  actual  mining  methods  at  Tonopab.  and  Goldfield  are 
somewhat  difficult  to  compare  with  those  in  use  in  New 
Zealand,  as  the  conditions  in  the  two  places  are  different. 
In  tbe  former  district  there  is  very  little  water  with  which 

to  contend,  so  the  mines  are  not  equipped  with  tbe  huge 

pumps  which  are  a  feature  of  the  Waihi,  Karangahake.  and 
Thames  districts  in  New  Zealand.  All  pumps  and  other 
machinery  in  the  mines  and  mills  at  Tonopab  and  Goldfield 

are  operated  by  electric  power  obtained  from  about  100 

miles  away,  while  in  New  Zealand,  although  water  power 
is  available  for  generating  electricity  within  a  reasonable 

distance  of  the  mines,  power  is  chiefly  produced  by  means 

of  steam-engines,  steam-turbines,  and  producer-gas  engines. 
The  Waihi  mine  is  now  preparing  to  produce  some  6000  hp. 

from  water  power  sixty  miles  from  the  mines,  with  the 
object  of  driving  most  of  its  machinery  by  electricity. 

At  Tonopah  and  Goldfield  tbe  development  work  in  the 
mines  is  done  almost  entirely  by  the  wages  system,  and 

there  is  practically  no  hand-drilling  of  holes,  the  heavy 
work  in  drifts  being  done  by  piston  machines,  and  the 

lighter  work  in  the  stopes  and  raises  by  the  hammer  ma- 
chines. In  most  districts  in  New  Zealand  the  bulk  of  un- 

derground work  is  done  on  the  contract  system,  driving, 

raising,  and  sinking  at  so  much  per  foot,  and  sloping, 

usually  by  the  ton  of  ore  broken.  The  contract  specifica- 
tions provide  for  the  contractors  doing  the  whole  work  to 

the  satisfaction  of  the  underground  manager,  and  all  neces- 
sary material,  such  as  explosives,  candles,  and  the  like,  are 

provided  by  the  company,  but  charged  up  to  the  contractor 
at  about  cost  price;  the  company  also  supplies  the  drilling 

machines  and  power  to  operate  them.  As  a  rule,  a  con- 

tract is  taken  by  a  party  of  men,  and  this  party,  unless 
large  enough  to  fill  the  terms  of  the  contract  as  regards 

the  number  of  men  employed,  engages  wage-workers  to  make 

up  the  required  number.  Such  wage-workers  are  invariably 
paid  higher  wages  than  tbe  ruling  rate  paid  by  the  com- 

panies. The  wages  for  miners  are  $2.15  per  day  of  S  hours, 

a  week's  work  being  45  bom's,  provision  being  made  for  a 
short  half  holiday  on  Saturday.  A  week  of  45  hours  is 

classed  as  6  full  working  days  on  the  pay-sheets.  The  day 

shift  commences  at  S  a.m.  and  the  men  stop  work  at  4  p.m., 
being  allowed  half  an  hour  at  noon  for  lunch.  Men  work- 

ing in  the  mills  are  on  duty  for  the  full  S  hours  and  have 

no  half  holiday  on  Saturday.  Contractors,  on  an  average, 

make  about  $3  per  day,  and  they  pay  their  wage-men  at 

least  $2.50  per  day.  Extra  good  parties'  of  contractors 
make  up  to  $5  per  day  for  each  man. 

I  understand  the  wages  for  miners  at  Tonopah  and  Gold- 
field  are  $4  per  day  and  $3.75  for  shovelers,  and  I  should 
judge  that  the  miner  in  New  Zealand  who  can  make  $3  is 

the  better  off,  as  living  there  is  cheaper  and  the  general 
conditions  better.  A  peculiar  feature  in  New  Zealand  is 

the  closing  of  the  mines  for  about  a  two  weeks'  holiday  at 
Christmas.  It  must  be  borne  in  luind  that  Christmas  comes 

in  mid-summer  there  and  is  a  great  holiday  season  through- 
out the  whole  country, 

In  New  Zealand  there  is  now  no  Sunday  work  at  the 

mines  or  mills,  except  such  work  as  pumping  in  the  mines 
and  the  running  of  agitators  in  the  mills,  and  necessary  re- 

pair work.  This  work  is  provided  for  by  special  permits 
issued  by  the  Government  Mining  Inspector.  When  this 

law  was  under  discussion  some  years  as-o.  all  the  - 
companies  were  against  it.  and  nil  the  old  arguments,  such 
as  decreased  output  from 

,'loyment  for  the  miners,  were  brought   to  hear  u]    the 

case,  but  after  the  law  had  beeu  in  operation  for  some 

years  there  were»few.  if  any.  who  wanted  to  return  to  old 
conditions.  Outside  of  the  religious  and  physical  aspects 

which  indicate  that  a  rest-day  in  seven  is  necessary  for  the 
well-being  of  man,  tbe  closing  of  mills  on  Sunday  brings 
other  advantages,  as  repairs  and  alterations  can  be  effected 

while  the  machinery  is  at  a  standstill,  instead  of  ha\ 
the  men  working  amidst  swiftly  moving  belts  and  rapidly 

revolving  pulleys,  shafts,  and  fly-wheels — all  with  such  a 
terrific  noise  everywhere  that  it  is  even  difficult  for  a 
foreman  to  give  correct  instruct  ions.  My  experience  is 

that,  after  the  passing  of  the  Sunday-rest  law,  the  ma- 
chinery in  nulls  was  better  looked  after  than  it  was  before. 

At  the  mines  and  also  the  mills  in  Tpnopah  and  Gold- 
field  there  is  more  effort  in  the  direction  of  doing  away 

with  hand  labor  than  in  New  Zealand.  In  the  former 

places  all  the  mining  steel  is  sharpened  by  drill-sharpening 
machines,  while  in  New  Zealand  this  work  is  still  done 
by  hand,  even  at  the  large  mines.  The  handling  of  the 
ore,  especially  the  crushing  of  it  preparatory  to  putting 

it  in  the  ore-bins  behind  the  stamps,  is  done  in  a  far 
more  practical  manner  than  in  New  Zealand,  and  I  notice 

the  Goldfield  Consolidated  uses  50-ton  ears  for  a  compara- 
tively short  haul  from  the  mines  to  tbe  mill,  while  in 

New  Zealand  the  usual  practice  in  hauling  ore  even  over 
distances  of  five  miles,  is  to  use  a  large  number  of  small 
cars,  holding  3  to  4  tons  each. 

With  regard  to  milling  methods,  it  is  difficult  to  make 
comparisons,  as  each  class  of  ore  requires  its  own  special 

process  or  combination  of  processes,  and  even  in  the  case 

of  two  adjoining  mines  a  variation  of  processes  is  some- 
times necessary.  In  New  Zealand  the  tendency  is  to  go 

in  for  all-sliming,  and  stamps  followed  by  tube-mills  are 
the  favorite  combination  for  reducing  the  ore.  Crushing 

in  cyanide  solution  is  being  introduced  there  and  is  giving 
satisfactory  results.  When  concentration  is  necessary,  the 
concentrate  is  treated  in  a  separate  plant,  the  process 

being  grinding  to  a  very  fine  slime  and  cyanidation  of 
this  slime.  The  slime  is  treated  by  air-agitation,  usually 

in  Pachuca  tanks,  and  filtered  in  vacuum-filters,  the  solu- 

tions being  precipitated  on  zinc  shavings.  The  zinc-dust 
process  has  not  gained  a  footing  there,  although  it  has  been 

tried  by  some  of  the  large  companies.  Tube-mill  practice 
in  New  Zealand  seems  to  me  more  advanced  than  at  Ton- 

opah and  Goldfield,  and  this  is  no  doubt  due  to  the  fact 
that  tube-mills  have  been  used  in  New  Zealand  since  1903, 

while  at  Tonopah  and  Goldfield  they  are  a  more  recent 
innovation. 

Most  vacuum-filter  plants  in  New  Zealand  are  of  the 

type  which  requires  the  filter  leaves  or  frames  to  be 
lifted  from  the  sludge  and  wash  tanks,  while  at  Tonopah 

and  Goldfield  the  stationary  filter-frame  type  seems  to  be 
the  favorite.  Both  types  do  good  work  if  properly  erected 
and  attended. 

In  New  Zealand  all  workers  in  or  about  mines  or  mills 

work  under  an  industrial  agreement  as  regards  wages, 
hours,  and  some  other  conditions,  this  being  one  of  the 

provisions  of  the  Arbitration  Act,  the  object  of  which  is 

to  prevent  strikes  by  bringing  the  employer  and  worker 
together  to  discuss  any  matters  causing  friction  which  may 
arise.  These  agreements  are  entered  into  by  the  mining 

companies  of  the  district  as  one  party,  and  the  workers, 

represented  by  their  unions,  as  the  other  party,  and  are 
usually  for  a  period  of  three  years.  The  Arbitration  Act 
has  now  worked  well  for  a  number  of  years,  but  it  has 

still  to  go  through  the  test  of  a  general  labor  upheaval, 
when  labor  pits  itself  against  capital  for  a  reason  or 
reasons  often  difficult  to  define.  Even  if  the  act  should 

fail  in  a  period  of  great  stress,  it  has  already,  in  my 

opinion,  proved  of  great  benefit  to  both  the  employer  and 

worker  by  bringing  them  together  to  discuss  the  general 



Jnnuii MINING  AND  S  II  N  I  II  1C  PRESS 

lions  of  labor,  both  ikl«  being  called  opon  i"  pw 

In   Tanopab   and   Qoldflald   ■   deduction    i«   made    from 

ili'-  ni.i;'-  ,,,,!,  a   worker  being 
entitle!  to  pita]  treatment  u  lent  <>r 

sickness,     lii   N.-w  Zealand  compensation   for  accident   i^ 

u  orb  i  -'  i  ompensation   Act,  under 
i  a  acbedu  mi  Unit  ■•an  be  made 

for  the   \.i   -  kindi  ol    injuries,  temporal-]    or   i 
health,  or  deatb.     During  dia- 

lenl  the  worker  receives  balf   .  of  life  i- 

wd  in   about   |2000,  ili.'  money  going  to  those  who 
dependent  upon  the  deceased  for  their  support. 

•  ■  great  benefits  of  this  arl  is  that  the  worker,  instead 
in  his  claim  through  th   tuts  an. I  risk 

the  f<-<>s  .if  unscrupulous  lawyers,  receives  lull  com] 
tion  according  t.>  the  schedule.     It   a  company  dot 
lik.'  to  carry  its  own  risk  under  tins  act,  it  can  taki 
an  insurance  policy,  either  in  the  Government    Insurance 
Department  or  in  a  private  insurance  company,  the  pro. 
cednre  being  t..  pay  a  preminm  rate  depending  upon  the 

degree  ..t'  haaard  in  tin1  ocenpation.    The  preminm  is  paid 
t'..r  a  year  in  advance  and  is  based  on  the  estimated  wages 
l"..r  tlir  year,  adjustment   being  made  at   the  en. I  of   the 
year. 

I  was  familiar  with  mining  conditions  in  this  country 
when  I  left  for  New  Zealand  fifteen  years  ago,  and  I  now 
ii. .tire  n  great  improvement  in  the  way  men  .'ire  cared 
for  and  treated  by  their  employers,  ami  it  is  to  he  sin- 

cerely hoped  that  mining  companies  will  see  the  wisdom 
..f  continuing  to   use  every  effort   ill   this  direction. 

German  Mining  in  1911 
German  mining  is  for  the  most  part  concerned  with  coal, 

iron,  and  potash.  Coal  production  was  unusually  large  all 
through  the  year  1911,  and  every  in. .nth  up  to  ami  including 
October,  with  relatively  slight  exceptions,  the  production 
has  been  greater,  month  by  month,  than  in  any  year  since 
1907-.  As  this  increase  has  been  steady,  it  may  be  assumed 
that  most  of  the  coal  has  gone  into  industry,  largely,  of 
course,  by  way  of  the  coking  ovens.  The  improvement  in- 

cludes brown  coal,  and  the  returns  for  coke  show  that  larger 
quantities  than  usual  have  been  used  for  metallurgy.  The 

total  quantity  ..t'  coal  produced  in  tin-  German  Zollverein 
during  the  first  10  months  of  the  year  was  153,470,434 
metric  tons.  This  compares  with  126,030,092  tons  in  the 
corresponding  10  months  of  1910.  The  figures  for  lignite 
were  60,292,946  tons,  against  56,284,894  tons.  The  coke 
produced  in  the  corresponding  periods  named  was  20,81  S.- 
326  tons  and  19,393,499  tons. 

Returns  for  iron  ore  production  are  not  available.  Since 
pig  iron  production  keeps  mounting  up  with  a  record  out- 

put every  month,  the  assumption  is  safe  that  the  pro- 
duction of  iron  ore  has  been  likewise  growing.  Import  re- 

turns covering  iron  ore  from  foreign  countries,  such  as 
Scandinavia  and  Spain,  may,  however,  show  that  foreign 
countries  have  supplied  the  excess  ore.  The  production  of 
pig  iron  for  the  first  11  months  of  1911  was  14,150,586 
tons.  This  is  almost  as  large  as  the  total  for  1910,  and  is 
larger  than  the  total  for  any  other  preceding  year  back  to 
the  year  1905.  It  may  be  observed  that  besides  Spain  and 
Scandinavia,  Germany  proposes  to  draw  largely  on  French 
hxm-ore  fields.  One  of  the  largest  German  houses  has 
erected  works  in  Normandy,  where  it  will  even  engage  in 
smelting.  Brittany,  too,  will  be  the  scene  of  German  enter- 

prise. There  are  in  Normandy  already  22  iron  ore  works, 
of  which  5  at  least  are  of  considerable  importance,  and 
in  Brittany  there  are  7  in  process  of  development.  As 
these  fields  are  not  conveniently  situated  for  smelting  pur- 

poses, it  may  be  taken  for  granted  that,  it  is  intended  to 
export  the  ore.  It  is  even  stated  that  the  house  of  Fried. 
Krupp  has  made  a  contract  with  a  number  of  Normandy 
iron-ore  producers  for  as  much  as  12,000,000  tons  of  ore  to 
be  shipped  to  Rheinhausen  by  way  of  Caen. 

But  the  factor  in   German  mining  which   has  stood   out 

.  the  dovelo i  ha   i 

Ibrown  ii   harp  relief  b) 

I'lltc,      ttll, 
•  •  "Inch  resulted.    Tl  ..  do  waj 

lurhed  iii  the  reports  ••!  thi 
but  tin-,  inu-t  i.e  read  strietl]  in  tie-  i  When 

port  was deed;  so  much  to,  that  a  learned  professor  at   Heidell 
constrained  to  confess  to  Ins  fellow  countrymen  that 

Germany  need  nol  look  for  a  permanenl  n   poly  ..i  the 
Well    aware    of    the 

..■.'  ..i    large  reserves  in  other  countries  which   ha. I 
i"   I   \|   -.1  i..  bring  enterprising  conti 
eld   to  develop  them.     Meantime   it    U  known   that    the 

exploitatio  potash  fields  of  Germany  has  been 
ried  on  very  actively,  ami  the  value  of  the  product 
ported,  particularly,  has  reached  an  extremely  satisfactory 
level,     lint    it   is  rather  with   the   proximate   future 
with  the  present  that  the  chief  interest  lies.    An  effect  of 
the  new  potash  law.  particularly  the  features  juarante. 
a  market    for  the  product  of  almost   any   potash  field   fairly 
exploited,  has  been  to  bring  a  large  number  of  c 
to  the  fore  that  have  undertaken  to  develop  and  exploit 
fields  hitherto  left  untouched.  The  effect  of  that  on  the 

potash  mining  industry  has  been  somewhat  remarkable, 
Germany  is  nol  unacquainted  with  the  principle  of  con- 

centration in  her  industries;  hut  when  the  company  pro- 
moter swooped  down  on  potash  ami  Boated  company  after 

company  in  order  to  take  advantage  of  the  new  law,  the 
existing  ol.l  fashioned  potash  concerns  felt  compelled  to 
take  steps  in  self-protection  and  adopted  a  policy  of  amal- 

gamation or  concentration  which  has  profoundly  affected 
the  whole  potasli  situation.  Companies  that  were  large 

before  have  by  absorption  become  larger  still,  and  insig- 
nificant or  poorly  paying  companies,  have  acquired  im- 

portance by  reason  of  alliance  with  great  concerns  that 
have  found  it  worth  while  to  absorb  them.  The  near  future 

therefore  will  see  a  tremendous  extension  of  potash  pro- 
duction in  Germany.  The  old  works  are  equipping  them- 

selves to  compete  in  this  respect  with  the  new  houses;  and 
unless,  as  is  urged  by  some,  the  Government  intervenes 
with  fresh  laws  to  limit  the  production,  the  country  is 
within  easy  reach  of  a  feverish  activity  in  the  potash  fields 
that  may  well  result  in  a  glut.  Naturally  as  the  world  calls 
for  more  fertilizers  the  demand  will  at  all  events  to  some 

extent,  if  not  entirely,  ke"p  abreast  of  the  growing  sup- 
plies, lint  the  time  is  approaching  when  the  new  com- 
panies will  be  starting  exploitation  in  batallions  and  the 

great  quantity  of  potash  which  they  will  bring  into  the 
market  must  almost  inevitably  produce  a  potash  crisis. 
But  that  lime  is  not  yet.  Perhaps  the  Government  will  be 
able  to  take  measures  to  regulate  the  business  in  proportion 

to  the  world's  needs.  This  is  a  step  that  has  been  taken 
with  great  success — for  example,  in  the  neighboring  coun- 

try of  Russia  with  its  sugar  business — and  as  Germany  is 
following  in  the  same  direction  in  the  matter  of  nationaliz- 

ing industries,  as  shown  by  the  interest  her  Government  is 
taking  in  the  coal  and  potash  mining  industries,  it  is  fair 
to  assume  (bat  no  serious  calamity  will  be  allowed  to  take 
place  for  want  of  regulation. 

The  petroleum  production,  which  was  110,990  metrical 
tons  in  1910,  undoubtedly  amounted  to  somewhat  more  in 
1911,  as  fresh  wells  have  been  opened.  Other  mining  in- 

dustries exploited  are  copper,  zinc,  pyrite,  lead,  man- 
ganese, and  salt,  but  the  returns  are  not  available  on  which 

to  estimate  the  work  done  this  year.  As  the  German  in- 
dustry in  1911  has  been  remarkably  successful,  there  can  be 

little  doubt  that  in  all  these  items  progress  will  be  reported 
as  compared  with  1910. 

The  estimated  December  production  of  tbe  Goldfield  Con- 
solidated Mines  Co.  was  29,127  tons  of  ore  from  which  tbe 

gross  recovery  was  $700,000.  The  operating  expenses  were 
^240,000  (including  $42,000  for  construction  work),  cor- 

responding to  a  net  operating  profit  for  the  month  of 

$460,000. 
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Review  of  Lake  Superior  Copper  Mining  in  1911 

By  Robert  II.  M 

Dividend  disbursements  bj  Michigan  copper-minii 
paniee  during   thi  at    and   total    payments   oi    all 
companies  for  all  years  of  which  there  is  any  rei   I   is 

itfa  : 
Total 

Companies.                    lull.            1910.  todate. 
Ahmeek     $   100,000         $       100,000 
Atlantic     990,000 
Calumet   &  Hecla....  2.400,000      2,900.000  114,900,000 
Central       2,130,000 

Cliff      2,518,620 
.  Palls    100.000 

Copper  Range  Con...  1,157,837      1.536.740  11.914.303 
Franklin       1,242,   I 
Kearsarge      160,000 
Minnesota       1,820,000 

Mohawk         150,000          200.000  2,300,000 

National       320,000 
Osceola           721,125          961.500  10.064.375 
Pewabic      1,000,000 
Phoenix      20,000 

Quincy         440,000         550.000  19,742,500 

Ridge     100.000 
Tamarack    9,420,000 

St.   Mary's  Land        480,000         160.000  5.i)S0,000 
Wolverine           540,000         600.000  6,840.000 

Totals   $5,988,962    $6,908,240    $190,761,858 

The  non-dividend  payers  an-  many,  and  among  them 
are  Eew  thai  give  promise  of  early  dividends.  The  Isle 

Royale  and  the  Allouez  would  seem  to  be  exceptions.  Both 
are  operating  with  some  profit  t < >  themselves,  and  each  is 

rounding  into  shape  I'nr  heavier  production,  and  dividends 
eventually.  The  status  of  Franklin  has  changed  wonder- 

fully during  the  year  under  efficient  management,  and  this 
company  will  make  good.  The  same  may  be  said  for  the 

Lake  and  Hancock.  The  others  are  coming  along  more 
slowly,  with   varying  degrees  of   promise. 

Considerable  attention  was  directed  in  1911  to  the  ex- 

ploitation of  new  territory,  though  not  to  the  extent  ob- 
served in  1910.  This  work  has  on  the  North  Range  added 

materially  to  the  known  mineral  resources  of  the  district 

and  opens  a  wide  strip  of  possibilities  along  the  eastern 
edge  of  this  range.  The  disclosures  in  the  St.  Louis  and 

New  Baltic  acreages  are  most  important.  The  South  Range 

was  quite  thoroughly  explored  in  the  preceding  year  and 
continues  to  receive  its  full  share  of -attention.  More 

than  30  companies  were  actively  engaged  on  both  ra 

ing   workable   copper   deposits    or   developing   deposits 
already   opened,   and    nearly   #2.000,000   was   required,   in 

om  $100,01   $300,000,   to  meet  the 

cost  of  this  work  during  the  past  year.  Eight  companies 

active  in  the  preceding  year  suspended  operations  indefi- 
nitely for  various  reasi 

The  number  of  workers  employed  in  the  various  branches 
he   industry   was   smaller   than   in   the  preceding   year 

and   is  now   around    1S.000,    compared   with    19.000    a    year 
ago   and    21,000   employed   in   the   three   counties   in    1907. 

Fully  15. nun  find  en  :  In  Houghton  county.     The 
surplus  of  labor  is  quite  evident,  despite  the  great  num- 

bers that  have  gone  to  other  fields.  Attempts  to  unionize 
local  labor  are  not  very  successful,  and  though  the  West- 

ern Federation  of  Labor  has  established  a  foothold  and 

maintains  local  headquarters,  its  efforts  are  not  well  re- 
ceived. 

The  fear  in  the  minds  of  many  that  the  Lake  Superior 
district  has  seen  its  palmy  days  with  the  passing  of  the 
Calumet  conglomerate  lode,  now  less  than  20  years  re- 

moved, is  a  mistaken  one.  Less  than  one-fourth  of  the 

known  mineral-bearing  area  has  been  touched,  and  though 

\em]  be  another  deposit  such  as  was  the  Calu- 
met conglomerate,  there  is  in  the  area  under  development 

at  different  points  a  demonstrated  tonnage  far  greater  in 

the  aggregate  than  was  contained  in  this  famous  deposit. 

The  porphyry  bugaboo  also  has  created  a  most  unpleas- 
ant fear  that  the  Lake  Superior  vein  mines  would  soon 

be  a  thing  of  the  past.  This  fear  is  brother  to  the  fear 

that  in  the  late  '90s  possessed  so  many  of  our  good  people 
when  the  Butte  mines  were  expected  to  put  the  local  pro- 

ducers on  the  shelf.  There  is  not  a  sign  of  the  grass 

growing  on  the  streets  that  the  mind's  eye  of  that  period 
pictured  deserted,  and  the  Lake  mines  will  be  doing  busi- 

ness years  after  the  present  porphyry  deposits  have  be- 
come exhausted.  A  brief  resume  of  what  the  Lake  Supe- 
rior companies  accomplished  during  the  past  year  and 

what  can  be  expected   in  the  future,  follows. 
The  Calumet  &  Hecla  Mining  Co.,  with  probably  less 

than  20  years  of  life  remaining  in  the  conglomerate  lode, 
is  concerned  chiefly  with  the  development  of  the  Osceola 
lode  mine  and  with  the  development  of  a  number  of  other 
mines  on  this  and  other  formations  in  which  it  has  large 

shareholdings.  The  conglomerate  bed  has  been  a  most 

profitable  source  of  production  and  will  continue  to  be 

to  I  he  end  of  its  life,  though  declining  values  have  mate- 
rially affected  profits.  Openings  have  been  kept  well 

ahead  of  immediate  requirements,  and  much  good  ground 

is  being  developed  in  places  long  thought  to  be  without 

value.  Particularly  is  this  true  of  the  Black  Hills  por- 
tion of  the  mine.  The  conglomerate  is  supplying  around 

80%  of  the  Calumet  production,  about  2,000,000  tons  of  ore. 

averaging  30  lb.  of  fine  copper,  annually.  There  remain 

approximately  30,000,000  tons  unmined.  In  the  Osceola 

lode  the  company  has  a  low-grade  property  easily  capable 

of  supplying  1.000,000  tons  annually,  of  an  average  cop- 
per content  of  about  15  lb.  of  fine  copper.  A  tonnage 

standing  close  to  16.000.000  tons  has  been  placed  in  sight, 

out  of  a  total  possible  tonnage  estimated  roughly  at  40,- 
000,000  tons.  A  limited  amount  of  work  is  also  in  prog- 

ress in  the  Kearsarge  lode  with  results  not  altogether 
satisfactory.  Many  economies  were  introduced  during  the 

year  in  the  effort  to  achieve  'dollar  rock',  and  though  such 
a  figure  may  never  be  reached,  material  reductions  in  the 
cost  of  breaking  ground  have  resulted.  Early  in  the  year 
the  company  became  involved  in  litigation  growing  out 

of  its  proposal  to  merge  the  several  so-called  Calumet 
subsidiaries,  and  is  to  some  extent  yet  involved,  but  has 

abandoned  its  merger  plans  and  will  continue  to  operate 
the  \  :i i  0 oi-  companies  independently.  The  great  savings 
that  would  undoubtedly  have  resulted  in  their  operation 

under  the  plans  proposed,  have  by  the  opposition  of  pro- 
testing shareholders,  thus  become  only  savings  that  might 

have  been  made.  In  addition  to  the  output  secured  from 
the  Osceola  and  Calumet  conglomerate  lodes,  the  company, 

through  its  ownership  in  the  subsidiary  companies,  con- 
trols upward  of  57,000.000  lb.  fine  copper,  giving  a  total 

output  of  well  over  130,000,000  lb.  fine  copper  annually, 

or  approximately  60%  of  the  entire  output  of  the  Lake 

Superior  district. 
The  Copper  Range  Consolidated  is  not  directly  en- 

gaged in  mining,  but  is  a  securities-holding  company  con- 
trolling and  directing  the  operation  of  the  Baltic,  Cham- 

pion, Trimountain,  and  Atlantic  mines  and  the  Copper 
Range  railroad.  It  is  none  the  less  a  considerable  factor 
in  the  Lake  Superior  output  contributing  approximately 

20' ;  of  the  total  production  of  the  district.  The  mines 
operated  by  the  company  yielded  approximately  41,000,000 
lb.  fine  copper,  a  decrease  of  but  2%  from  the  output  of 

the  preceding  year.  In  this  production  the  St.  Mary's 
company  has  an  equity  equal  to  about  9,000,000  lb.,  being 
one-half  of  the  output  of  the  Champion  mine,  owned 
jointly    by    these    companies,    leaving    the    Consolidated    a 



M1MV.  II  Mil  U     l'KMSS 

Ulantic    properly,   which   di 
in  be  doI  wholly  without  \ 

lined   in   the    past    iiihUt   the    ! 
I.     N.i   work   lint   been   dona   in   tlo>   propcrt) 

liv  tin-  mi  owner*.    The  Baltic  and  Champion  mini 
•  lainstay  ol  lination  and  show  do  appro 

Both  are  opened  well  ahead 

•  ■t'  immediate  requirements,  and  l»'th  are  yel  in  their  in- 
rrimountain  mine  hu  improved  w   lerfully 

during  tin'  year,  is  earning  :i  small  profit,  and  promisee 
in   take  equal    tooting   with   its   big  neighbors,   the 

Champion   ami   the   Baltic     Production    increased    more 

than  '-'■">',    over  the   previous  year. 
.;  Consolidated  (lining  <'.•.,  Fourth  in  point 

of  production,  ranks  third  in  tin'  list  .if  dividend  payers 
•if  the  district  with  a  disbursement  of  $721,125.  Produc- 

tion was  smaller  l>y  about  1.000,000  lb.  compared  with 

that  of  the  preceding  year  ami  is  about  'JO'  ;  under  nor- 
mal, due  principally  to  the  loss  of  production  from  the 
ila  Branch,  which  was  shut  down  nearly  two  years 

duet  ■!    to    a  ,    ninl    tin  i 

r    with    a    ' 
pauj     paid     its    initial    dividend    ol 

'100,000  and  just  bel    tl 
iieinl   of   $150,000,   payable   earlj    in    the  with 
promise  ol   dividends  quarterly   thereafter.     Develo|   nt 
in  the  new   north  -halts  disclosed  a  continuation  of  the 
name  excellent  copper  ore  opened  in  the  older  and  deeper 
south  shafta,  and  another  year  will  put  the  mine  m  poai 
nun  to  produce  upward  of  20,000,000  lb,  fine  copper. 
The  Wolverine  Copper  Mining  Co.  reports  an 

production  and  dividends  slightly  reduced,  the  year's  du 
bursementa   amounting   to  $540,000,   -  00,000 
last  year.  Production  is  secured  entirely  from  the  mine 
mi  the  Kearsarge  Lode  and  promisee  to  hold  for  another 
ten   years,   after  which   the   company   will   have   t •  ■   look 
elsewhere  for  its  eopper.  A  number  of  promising  copper 
bearing  lodes  traverse  the  property,  and  these  are  being 
explored.  The  Osceola  lode  has  been  opened  by  shafts 
and  drifts  t"  a  depth  of  300  ft.,  ami  is  generally  without 
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THE   COPPER    MINES    OF    THE    LAKE    SUPERIOR    REGION. 

ago  and  remains  idle.  The  output  was  approximately 
18,300,000  lb.  fine  copper.  The  Kearsarge  North  anil 
South  branches  were  operated  without  interruption,  ami 
in  the  North  Branch  resulted  in  the  development  of  con- 

siderable productive  ground  in  the  older  workings.  The 
South  Branch  has  become  a  stoping  mine  and  fully  devel- 

oped with  about  2.000,000  tons  of  ore  remaining  unmined. 
-and  will  probably  become  exhausted  within  another  ten 
years.  The  North  Branch  is  good  for  40  years  to  come. 

The  Osceola,  too,  is  striving  for  'dollar  rock',  and  its 
efforts  have  come  closer  to  realization  than  lias  any  other 
mine  in  the  district.  The  cost  of  mining,  transportation, 

and  milling  a  ton  of  rock  during  the  past  year  will  prob- 
ably average  less  than  $1.20  and  may  even  reach  $1.10. 

The  ability  to  show  such  remarkably  low  operating  costs 
is  in  part  due  to  the  favorable  physical  condition  of  the 
South  Kearsarge  Branch,  but  is  withal  an  achievement 
that   fairly   radiates   good   management. 

The  Quincy  Mining  Co.,  when  final  figures  are  in,  will 
report  a  production  probably  5%  below  that  of  the  pre- 

ceding year.  The  dividends,  too,  were  reduced,  and  for 
the  year  totaled  $440,000,  compared  with  $550,000  in  the 
preceding  year.  The  mine  is  old  and  deep  in  the  south 
end,  in  which  operations  were  begun,  but  is  being  rein- 

forced by  the  north  territory,  in  which  three  shafts  are 
being  steadily  sunk.  The  Quincy  is  no  longer  the  rich 
mine  it  once  was,  and  ore  values  here,  as  in  all  other 
Lake  Superior  mines,  have  declined  materially  with  depth. 
The  present  yield  will  range  14  and  16  lb.  fine  copper  per 
ton  of  ore  mined,  and  will  probably  average  slightly  better 
than  15  pounds. 

promise.  The  exploratory  work  to  the  eastward  of  Ibis 
and  the  Kearsarge  lodes  is  showing  more  encouragement. 
A  promising  copper-bearing  amygdaloid  was  cut  in  the 
horizon  of  one  of  the  Old  Colony  lodes  and  will  probably 
he  followed  by  other  beds  with  the  further  extension  of 
the  cross-cut  now  driving  in  that  territory,  and  is  ex- 

pected  to   give   the   company  a  mine   in    that  section. 
The  Mohawk  Mining  Co.  is  the  champion  low-grade  pro- 

ducer of  the  district,  and  its  ability  to  wring  profits  from 
the  treatment  of  copper-bearing  rock  yielding  less  than 
15  lb.  fine  copper  per  ton  of  rock  reflects  great  credit  on 
the  management.  Earnings  were  at  the  rate  of  $150,000, 
compared  with  $200,000  in  the  previous  year.  The  north 
and  poorer  end  of  the  property  has  shown  some  improve- 

ment under  development,  but  it  is  in  the  south  end  that 
the  future  of  the  company  lies.  This  end  shows  marked 
betterment  at  depth  and,  already  a  considerable  factor 
in  the  output  of  the  mine,  is  yielding  a  grade  of  rock 
probably  25%  richer  than  is  that  yielded  by  the  older 
workings  on  the  north.  Five  shafts  are  sinking  steadily 
and  one  has  been  permanently  bottomed.  The  No.  G  shaft, 
sunk  on  the  extreme  south  end  of  the  property,  is  down 

around  700  ft.  in  depth,  with  lateral  extensions  on  sev- 
eral levels  breasted  in  copper  ground  of  exceptional  rich- 
ness and  which  appears  to  improve   with   depth. 

The  Tamarack  is  seemingly  hopeless.  It  is  a  deep  mine 
and  the  cost  of  production  is  high.  Little  encouragement 

is  had  from  the  year's  operations,  which  were  conducted 
for  the  most  part  in  ground  of  known  worth  and  with 
little  regard  for  the  creation  of  reserves.  Work  in  the 
Osceola  lode  has  ceased  entirely.     The  working  force  was 
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greatly  reduced  in  an  effort  to  produce  copper  at  a  profit. 
Production  declined  more  than  50%  until  late  in  the  year, 

and  near  the  close  was  again  normal,  the  year's  output 
reaching  7,500,000,  as  against  11,060,000  lb.  iu  the  pre- 

ceding year. 
The  Isle  Royale.  Allouez.  and  Superior  companies  may 

be  grouped  in  one  class.  All  report  average  prodnctious 

made  at  a  small  profit  to  themselves  and,  excepting 

sibly  Superior,  have  become  mines  of  demonstrated  worth. 

Isle  Royale  is  the  largest  producer  of  the  trio.  Production 
holds  steadily  around  7,000,000  lb.  line  copper  annually, 
and  to  increase  materially  as  a  result  of  de 

ment  now  iu  progress.  Activity  is  centred  in  the  develop- 
ment [sis  Royale  lode,  in  which  the  company 

has  four  producing  shafts,  with  prospects  of  nv. . 
to  follow.  The  property  is  one  of  great  potential  worth, 

and,  though  a  limited  amount  of  exploratory  work  in  the 

Baltic  lode  failed  to  reveal  copper  in  commercial  quan- 
tities, the  more  recent  developments  in  the  Houghton  acre- 

adjoining  makes  ultimate  success  reasonably  certain. 
Allouez  is  giving  full  attention  to  the  development  of  the 
Kearsarge  lode  with  good  results  generally,  and  today  is 
nearer  dividends  than  is  any  other  of  a  number  of  likely 

prospects  among  the  non-dividend  payers  of  this  district 
The  mine  is  easily  capable  of  producing  10.000.000  lb. 

fine  copper  annually  at  a  cost  of  not  to  exceed  10c.  per 
lb.  following  completion  of  improvements  now  under  way 
at  the  north  shaft,  and  an  output  close  to  this  figure  is 

predicted  for  the  new  year.  Superior  is  capable  of  greatly 
increased  production.  While  development  in  the  north 

shaft  is  adding  to  the  reserve  at  a  satisfactory  rate,  sim- 
ilar work  in  the  south  shaft  is  discouraging.  The  com- 

pany is  just  about  breaking  even  on  present  price  of 
the  metal. 

In  quite  another  class  are  the  Lake.  Franklin.  Hancock, 
Mass.  Centennial,  and  Winona.  The  Lake  is  an  unknown 

quantity,  with  possibilities  on  the  Lake  lode  rather  limited. 

Its  unexplored  territory  measures  acres  in  extent.  Com- 
mendable progress  was  made  in  the  development  of  the 

Lake  lode  and  in  fitting  the  property  for  regular  produc- 
tion, and  a  small  though  rich  mine  has  resulted.  Produc- 

tion is  expected  to  begin  in  early  summer.  The  Franklin 

has  turned  the  corner  after  years  of  discouraging  work 
and  is  going  to  make  one  of  the  biggest  mines  in  this 

district.  Development  is  confined  to  the  Pewabic  lode,  in 

which  two  shafts  have  been  sunk  and  provision  made  for 
three  more.  Both  mill  and  mine  were  overhauled  in  a 

most  thorough  manner  with  the  one  idea  of  economy.  The 
new  year  will  see  the  rate  of  production  trebled.  The 
Hancock  centred  attention  in  shaft  work  and  has  attained 

a  depth  of  3100  ft.,  with  prospects  of  reaching  the  Quincy- 
Pewabic  lode  within  another  100  ft.  Several  promising 

veins  were  opened  in  the  course  of  sinking  in  this  shaft 
and  will  add  materially  to  the  mineral  resources  in  this 
acreage.  Considerable  work  was  also  done  in  the  Hancock 

lode,  and  a  mill-test  of  short  duration  gave  returns  of 
slightly  more  than  18  lb.  fine  copper  from  the  material 
treated.  It  is  quite  unlikely  that  Hancock  will  figure  as 

a  producer  in  any  considerable  quantity  for  several  years 

to  come.  Mass  is  in  the  making.  The  shafts  are  being 

equipped  for  heavy  duty,  and  the  reserve  is  growing  at  a 
satisfactory  rate.  The  mine  promises  soon  to  do  better 

than  merely  get  a  new  dollar  for  an  old  one.  Development 
is  in  progress  in  the  Evergreen  and  Butler  lodes,  and  is 

generally  encouraging.  The  mine  is  in  better  physical 
condition  than  it  has  been  in  many  years.  Centennial  con- 

fined activity  to  the  development  of  the  South  Kearsarge 
underlay  and  appears  to  have  turned  the  corner.  The 

north  laterals  at  depth  are  continuously  in  excellent  cop- 
per ground.  Winona  is  making  haste  slowly.  A  consoli- 

dation was  effected  with  the  King  Phillip  adjoining,  and 
the  two  properties  are  being  developed  as  one.  Production 

was  begun  upon  the  completion  of  the  stamp-mill  about 
the  middle  of  the  year.  A  large  tonnage  of  low-grade 
material  has  beeu  developed,  and  the  mine  is  easily  capable 
of  doubling  the  present   rate  of  production. 

Of  the  greater  number  of  companies  engaged  in  explor- 

atory work  among  which  Victoria,  though  yielding  a  reg- 
ular production  may  be  included,  lack  of  space  forbids 

more  than  mention.  Victoria  is  obtaining  just  enough  en- 
couragement to  induce  further  work.  The  best  in  this 

division  are  Laurium,  Indiana.  Algomah.  Houghton.  St. 

Louis,  Adventure,  Ojibway,  Oneco,  and  New  Baltic.  All 
seem  to  have  fdhnd  copper  deposits  of  promise  and  are 
now  engaged  in  exploratory  work.  Wyandot  has  nothing 
in  sight,  hut  has  hopes.  Others  have  passed  this  stage 

and  found  their  several  discoveries  wanting.  Among  them 
are  the  Keweenaw.  Gratiot.  La  Salle,  and  Seneca.  A  few 

others  are  seeking  more  encouragement  before  making  the 

more  thorough  investigation  that  only  underground  open- 
_-  can  give,  in  which  category  are  Mayflower,  Old  Col- 

ony. Bohemia,  North  Lake,  and  Xew  Arcadian.  South 
Lake  has  found  a  promising  deposit,  but  lacks  funds  with 

which  to  carry  on  development.  Section  Twelve  is  in  the 

-  uewhere  new  mines  are  undoubtedly  in  the 
making. 

Work  in  the  Snake  Creek  Tunnel 

The  Snake  Creek  drainage  and  transportation  tunnel  in 

Utah,  projected  and  controlled  by  stockholders  in  the  Daly- 
Judge  M.  Co.,  has  beeu  driven  about  4100  ft.,  and  is  to  be 

15,000  ft.  in  length  when  completed.  Its  portal  is  in  Snake 
Creek  canyon,  on  the  Heber  City  side  of  the  Wasatch 

range,  being  eight  miles  from  that  town.  It  will  cut  the 
crest  of  the  range  at  a  depth  of  over  3000  ft.,  but  the  depth 

to  be  attained  in  Daly-Judge  ground,  on  the  Park  City  side, 

will  be  close  to  2100  ft.  The  dimensions  are  9  by  61 2  ft.  in 
the  clear,  with  a  concave  water  channel,  having  a  top  width 

of  4  ft.  and  a  depth  of  3'L.  ft.;  this  channel  is  on  the  right- 
hand  side  of  the  tunnel,  the  left-hand  side  having  a  solid 
roadbed  for  trackage  designed  for  loaded  cars.  A  track  is 
to  be  laid  over  the  waterway  for  empty  cars.  The  present 
flow  of  water  from  the  tunnel  is  about  2250  gal.  per 

minute.  The  range  of  costs  thus  far  incurred  in  driving 

-  $25  to  $30  per  foot. 
About  300  ft.  of  swelling  and  caving  ground  was  passed 

through  a  distance  of  about  2000  ft.  from  the  portal,  and 

this  proved  to  be  so  troublesome  that  this  part  of  the  tun- 
nel was  first  timbered,  then  built  up  with  reinforced  con- 

crete. The  concrete  work  is  supported  by  an  arch  formed 

by  50-lb.  steel  rails  set  in  pairs.  The  rails  are  heated  and 
so  bent  that  when  two  are  joined  together  by  fishplates 

they  form  an  oval,  and  sets  of  these  are  placed  4  ft.  apart 
inside  the  timbers  in  the  tunnel,  the  lower  or  small  end  of 

the  oval-shaped  frame  being  placed  downward  and  buried 
in  concrete  below  the  track  level.  This  steel  frame  is  re- 

inforced at  the  top  of  the  arch  by  a  second  rail.  The  spaces 
next  to  the  timbers  are  filled  with  concrete,  and  extending 

from  one  set  of  rails  to  the  next  is  a  triangular-mesh  wire 
screen,  weight  109  lb.  to  100  sq.  ft.,  held  in  cement.  The 

arch  has  a  height  of  7  ft.  I1?  in.  above  the  tracks,  and  has 
a  width  at  track  level  of  9  ft.  6  in.  The  track  is  laid  on 

S  by  S-in.  timbers,  4  ft.  apart.  This  special  work  is  now 
in  progress.  It  is  being  performed  at  the  expense  of  the 
Snake  Creek  Tunnel  &  Transportation  Co.,  under  general 

direction  of  G.  W.  Lambourne.  manager  for  the  Daly- 
Judge  company,  though  the  tunnel  proper  is  being  driven 

by  Free  &  Taylor,  under  contract.  0.  X.  Friendley,  en- 
gineer for  the  Daly-Judge  company,  has  direct  supervision 

of  the  tunnel  work  as  a  whole. 

Coal  in  Montana 

According  to  the  annual  report  of  State  coal  mine  in- 
spector, J.  B.  McDermott.  one  man  was  killed  during  the 

past  year  for  every  224.107  tons  of  coal  produced  in  Mon- 
tana, and  one  man  was  injured  for  every  58.268  tons  pro- 

duced. There  was  one  fatal  accident  for  every  290  men 

employed,  and  one  serious  accident  for  every  76  men  em- 
ployed. The  coal  production  for  the  past  year  amounted 

to  2.013.397  tons,  as  against  2.970.246  tons  in"  1910.  A  total of  3776  men  are  engaged  in  coal  mining,  and  the  mine  value 

of  this  year's  product  is  given  at  $4,903,021. 
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Wyoming  Mineral  Industry  in   I'M  1 

B)    A:    .>■;-!    c       I 

During  iin-  jtmt  loll  mini  ni  ,,.  Wyoming  u 
■  whole  were  quiet     Certain  districts  bare  bam  chat 

. ■  [ . . 1 . 1 1 1 . ■  1 1 1 .  in. -i  ..i  which  in,,  resulted 

in  opening  budii  I       uderabkt  attention  has 

paid  in  ilic  develnpmenl  >•!   n>w  territory  which  baa 
.1  mii.-li  tu  ilu.  known  mineral  resource!  of  tin-  Slate. 
old  111111111-.  the  greatest  am. .urn  of  work  bai  been  done 

|»  '•'»•  Soi  strict,  where  the  Bnek  Mining  Ca  baa 
■  •I  a  small  mill  log  ami  development  have 

■•I  on  eh*   In'  Medicine  Bos.  an. I  Beat   Lodge 
mountains      Hen    gold  is   found   in  quai  I  .1   in 
'■'••ill    tdition   for  cyanide   treatment,  and   several    si 
'l"''1-  •  opper  ores  are  found  in  every 
count)  of  tin-  State,  ami  consist  almost  wholly  of  altered 
sulphides.     In  sum,,  localities  tin'  oxidized  ami  carl   ated 

have  accumulated  in  great   masses.     Systematic 
pliug  show-  some  of  these  ma»i>  i.   main  14<   pper. 
At   tin'   i"  e  the  deposits  are  situated   far  from 
transportation   facilities,  an, I  are  thi  no  impor- 

tance commercially,  but  are  of  interest  a-  possible  sources 

"•'  eopper  0  i  jreal  drawback  to. the  State  is  that  a portion  is  anil,  ami  prospectors,  unless  specially  well 
equipped,  cannot  penetrate  Bafely  into  the  greater  portion. 
Consequently  a  large  pari  is  absolutely  unexplored. 

Within  recenl  years  Wyoming  ha-  advanced  to  the  Cronl 

a-  .11.  asbestos  producing  State.  Greal  activity  lias  been 
in  the  Casper  district,  where  asbestos  of  excellent  quality 
occurs  in  greal  quantity.  Throughout  the  State  tliis  valua- 

ble mineral  is  found,  but  al  present  tins  is  the  only  known 
locality  where  chrysotile  is  in  such  associations  as  warrant 
conn  ereial  extraction.  The  Consolidated  Asbestos  Co.  has 

erected  a  completely  equipped  flberizing  mill  ami  is  now 

placing  mi  tin-  market  excellent  products.     Tin-  long  fibres 

rhiia 

111,-    si 

"ill   i'  importanl    factor   in 

|irodm 
the  point  •'!  *  ios  ..i 
In  ining   the  chief   operation*    lis 

•  I  ilu'  Sunns.'  district,  »ln  i 

.  cist.     'I'hi'  inn  '  iain   rail,   I   line,  and  •<> 
present  ilu-  products  are  shipped  mainl)  in  Colorado.    The 

-  not   known  al   the  tin   f  this  writing, 

but    il    is  sal'.'   In   say    thai    101]    has   1   n    the   ban   
in  the  iron-mining  industry.      Manj    other    localitiet 

known   within   the  Stall'  where  iron  ore  deposits  of  Iijgji 

grade  exist.    These  "ill  In-  ,■('  greater  importance  as  h 
portation   facilities  air  made  better. 

The  ]iasi  year  has  witnessed  marked  progress  in  the  oil 

Pipe-lines,   storage   tanks,   ami   refineries   are 

available  in  many  i.i'  them.     New  lid, Is  have  been  drilled, 
ami  while  liiih'  is  definitely  known  regarding  many  of  the 
smaller  fields,  ii  is  generally  undersl   I  thai  the  prodin 

..il  area  has  been  greatly  increased.  The  smaller  wells  are 

capable  of  producing  from  ion  to  200  bbl.  per  day,  and 
ii  is  stated  on  good  authority  thai  some  wells  are 

producing  5000  bbl.  per  day.  The  "il  found  is  of  excellent 

quality,  and,  with  few  exceptions,  has  a  parafflne  base. 

The  greater  pari  of  t lu-  oil  produced  is  shipped  oul  of  Ihe 
State,  bul  there  i-  considerable  local  consumption  also.  The 

l.ii-i.y.  Spring  Valley,  and  Byron  fields  find  ready  market 

for  their  products  in  I'tah  and  the  West.  The  reported 
production  for  lull   far  exceeds  thai  of  1910. 

The  coal  production  of  Ihe  pasl  year  is  slightly  in  excess 
i.i  thai  reported  tor  linn.  The  total  known  acreage  has 

hi', mi  increased,  as  a  result  of  recenl  simlics  mail,'  by  the 

1  .  s.  Geological  Survey.  It  is  estimated  thai  there  an' 
In  Wyoming  14,500,000  acres  of  coal  land,  valued  al  nboul 

$670,000,000. 

Joplin  Lead  and  Zinc  Production 

The  aggregate  valuation  of  zinc  and  lead  ores  shipped 

from  the  Joplin  .li^t ri.-t  for  1913  was  $13,055,511,  more 
than    $1.1100.00(1    less    than    (he    totiil     production     for    the 
previous   year,   and    more    than    $2,000,1      less    than    the 

record  production  of  1on7.    Taken  by  themselves,  however, 
the  shipments  of  lead  were  the  heaviest   in  the  history  of 

the  district,  due  largely  (,i  the  enormous  production  from 
ilir  Weill)  City,  Joplin,  ami  Galena  camps. 

The   new   year   ilawns   much    more   auspiciously    ill    Ihr 

mining  district   than   ili,l    1911.     Prices   I'm'   all   ores  are considerably    better.      Spelter   is   quoted   Jfl    higher   (ban    al 

the  opening  of  1911,  and  the  demand  for  bulb  metals  arid 
ores  is  extraordinarily   heavy   for  this  time  of  the  year. 

The   accompanying   table   shows   the   yearly   output,   in 
districts,  with  their  valuations  of  zinc  ami  lead  ores: 

Rlemle. 

Camp.  Pounds. 

Webb  City-Carterville,  .Mm.  .189,376,352 
Joplin,  .\iu   116,869,886 

Galena,  Kan    34.047.i;.~ii; 
Duenweg,  Mo    30,363,950 

Alba.  .M.,    32,123,750 

Oronogo,   Mo    20,330,390 

Granby,   .Mo       8,225,510 

Miami',  Olda    16,373,679 Spring  City.  Mo       4,871,505 

Carl  Junction,  Mo       8,986,316 
Aurora,  Mo       6,824,935 

( lave  Springs,  Mo       8,022,546 
Quapaw,   Olda       4,295,120 

t  larthage,  Mo       3,052,350 
Sarcoxie,  Mo       2,235,210 

Springfield,  Mo       1,639,620 

Badger-Peacock,  Kan. 
Lawton,   Kan.    . 

Stotts  City.  Mo. 

Wentworth,  Mo. 
Reeds,  Mo   

Seneca,  Mo.  . . . 
Peoria,  Okla.  . . 

Greenfield,  Mo. 

2,401,580 

1,767,926 
1,236,570 
504,150 

286,470 

Value. 

$3,828,906 
2,331,600 

74  7.:  102 
611,765 
672,619 

399,135 
143,616 
243,977 

104.1.31 

187,667 
131,836 

173,693 

82,960 01.417 

43,800 

36,309 
47,075 

36,633 
24.300 

10,085 
5;650 

i    Calamine.   • 
Pounds.  Value. 

:<  707.100        $40,200 
107.242  2,786 

-' .51 2.255  50,075 

1  s.7.il  .540        238,600 

5,594,040  00,001 

3,556,755         42.01S 

18,010  210 

156,760  5.345 

622,310  7.21H 

256,900  3,320 
222.750  2.724 

197,670  2,005 

Total  shipments   494,631,471       $9,925,145       38,133,422      $473,798 

t           Lead. Total 

Pounds. Value. value. 

19,239,545 $1,428,070 $5,256,982 17.020.402 
507,040 2,885,836 

7.707.400 
221,264 071,112 

:;.^22.o7o 1 1 0,061 

777.01)1 630,240 18,753 
001.372 

2,735. 700 75,129 474.204 

1,315,830 34,369 416,585 

5.354. 1 115 

•    149,882 

393,859 
1,925,890 

50,114 
220,846 

127.020 
3.522 

191.1S0 102,700 
4,571 

179,025 

400.100 
15,548 

189,241 
560,585 

15.754 
98,930 82,370 2.244 
69,008 

12.15(1 330 
51,340 

480.72H 13,836 
50,145 82,100 

2,054 
49.720 40.230 1.477 
38.110 24,309 

10,085 
5,650 60,490 

1.044 
4,964 
2.724 

2,005 92,487.777 
$2,656,568 $13,055,51 1 
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Russian  Mining  in  1911 
The  two  fine  harvests  of  the  years  1909  and  1910  had 

the   inevitable   result   of  making   a   fine   business  year  of 
1911,  which  has  been  characterized  by  remarkable  activity 

in  the  mining  and  manufacturing  industries  of  the  country, 
and  the  total  foreign  trade  of  which  hids  fair  to  eclipse 
easily  that  of  any  preceding  year.  It  is  hard  to  say  in 

which  of  the  departments  of  mining  the  country  has 

i  manifest  progress  in  the  year  1911;  since  in  iron, 
coal,  and  copper  the  production  has  been  a  long  way  ahead 

of  that  of  preceding  years.  That  much  is  known  already, 

hut  returns  must  In-  waited  for  from  tin-  goldfields  before 
as  much  can  he  said  of  the  industry  of  minim,'  the  pre- 

cious  metals. 

In  the  South  Russian  coalfields,  the  Donetz  basin,  the 

output  of  coal  bas  been  remarkably  large.  And  that  this 
is  not  accounted  for  entirely  by  the  high  prices  of  liquid 
fuel  driving  the  consumers  back  to  coal,  is  shown  by  the 

fact  that  the  production  of  cuke  has  also  heen  largely  in 
excess  of  that  of  1910,  and  the  evidence  thai  thi 

heen  called  for  by  the  iron  works  is  to  he  seen  in  the  fact 
thai  the  production  of  cast,  half-finished,  and  finished 

iron   shows  the   best    figures    that     these    fields    have    been 
it      The   real    production    of    iron    , 

difficult    !■>   establish    in    more   countries   than    Russia.      The 

statistics,   if  gathered  at  all,  do  not   appear  to   he  consid- 
ered   worth   publishing,  and  one  is  compelled  to  estimate 

the   quantity   oi    ore   extracted   by   the   quantity   of   iron 
smelted  therefrom.    Taking  that  as  a  basis,  ami  even  allow- 

ing for  the  fact  that  considerable  reserves  remaining 
from    HUH    were    used    by    the    furnaces,    there    appears    to 
he   ii"   room   for  doubt  that  the  iron   mines  have   been   ex- 

ceptionally   busy    in    1911.      It    may    be   worth    noli,,-    that 

the    pig-iron     famine    was    not    entirely    due    to    the    shorl 
production  consequent  on  the  workmen   fleeing  the  works 
because  of   the   cholera,    but    also   (,.   the   extraordinary   de- 

mand  that   the  various  Russian   manufacturing  indi 
have  made  on  the  national  metallurgical  works  for  machin- 

ery.     Amo  -not    least-was    the    great    national 
u    industry.      Bnl    while    the   heavy    metallurgical    in- 

dustry of  the  South  has  flourished,  that  of  the  classical 
Urals    has    sadly    wasted,    and    even    the    coalfields    of    that 

area,  by  a  reduced  production,  bear  testimony  t"  the  fad 
thai  the  better  organized  South  leaves  the  local  prod 
no  chance  in  the  competition;  although  the  disl 
which  the  southern  products  have  to  be  carried  is  anything 
from   501   s  to  1000  or  1500,  according  to  the  district 
to  be  served. 

Copper  mining  has  been  carried  on  vigorously  through 
1911  and  the  statistics  show  a  distinct  advance  on  the  pro- 

duction of  1910,  with  an  additional  note  that  is  more  metal- 
lurgical than  mining  in  point  of  interest.  The  produc- 

tion of  electrolytic  copper  is  becoming  of  greater  impor- 
tance   in    the   country   year   by   year.      As    is   well    known. 

tna   leading    coppet  ..   ling    centres  are  the  Urals,   the 
Caucasus,  and  Siberia,  and  in  each  of  these  substantial 

l"""-'  ade,  and 'the  hope  continues  to  be  expressed ' 1 1-> '  the  daj  is  not  far  distant  when  Russia  will  smelt 

!l11    ,llr    '•  id    locally.      That    is    an    annually    ex- 
ish,  which  up  till  now  lias  not  found  fulfil- 

ment, not  ipn  has  not  kept 
up  to  her  previous  requirements,  but  because  her  require- 

ments grow  along  with  her  rjfodn  With  a  rapidly 

reproducing   population    such   as   Russia's.  seeding 
150,   ,000,    and    the    inci  displayed    in    her 
manufacturing  industries,  the  demand  for  metals  naturally 
grows,  ami  the  development  in  their  production  must  in- 

crease al  a  greal  ir  ratio  I  at  present  if  she  is  going 
to  be  a  self-supporting  copper  country.  Tt  may  be  that 
one  day  the  Caucasus  will  export  copper,  but  it  will  prob- 

ably be  to  the  northwest  provinces  of  Russia.  This  is  a 
subject  that  has  been  dwelt  .,n  at  considerable  length  in 
previous  articles  on  Russian  copper.  Nothing  particularly 
new  is  to  be  stated  with  respect  to  the  equipment  of  the 
mines.      Most    of   the   increases   are   due   to   the   initiative. 

enterprise,   ami   vigor  of   foreign    proprietors,   and  it  can 
be  comfortably  assumed  without  fear  of  error  that  these 

proprietors  have  introduced  into  the  mines  the  most  up- 
to-date  machinery  and  plant.  The  cases  where  this  is  so 

could  easily  lie  specified;  but  there  is  no  room  to  do  other 
tliau    make    the    statement. 

Statistics  must  be  awaited  before  passing  an  opinion 

on  the  gold  industry.  Naturally,  in  some  districts  where 

the  foreigner  is  prominent,  progress  is  to  .he  reported. 

In  others  there  certainly  have  heen  set-backs,  due,  as  is 

always  complained,  to  "want  of  capital,  want  of  technical 

knowledge,  and  want  of  energy  all  through,'  defects  which 
are  repeatedly  attributed  by  Russian  critics  to  her  coun- 

trymen when  they  are  reviewing  the  national  metallurgical 
industries.  One  of  the  features  of  the  year  has  been  the 

encouragement  afforded  by  the  building  of  the  Amur  rail- 
way. It  continues  to  develop  or  reveal  new  gold  veins ; 

but  the-  exploitation  there,  as  elsewhere  in  the  East,  con- 
tinues to  suffer  from  the  lack  of  labor,  which  is  really 

an  artificial  want,  for  there  is  abundance  of  Chinese  and 

Korean  labor  available  if  the  Russian  Government  will  let 

these  people  work.  This  it  will  not  permit.  Perhaps  the 

most  interesting  feature  in  the  gold  industry  is  the  con- 
tinued increase  in  the  use  of  machinery,  particularly 

dredges,  which  for  working  placers  in  Siberia  (and  from 

these  practically  all  the  gold  of  the  country  comes)  are 

g  more  and  more  into  favor.  But  here  again  the 
Government  steps  in  and  largely  strangles  the  industry 

by  allowing  the  Russian  makers  to  make  poor  dredges  at 

high  prices  by  means  of  a  high  protective  tariff,  rather 

than  allow  efficient  dredges  to  be  imported  from  abroad, 

say  from  America  or  England.  The  gold  producers  com- 
plain continually,  they  telegraph  to  the  Government,  they 

or  the  Government,  but  hitherto  they  have  met  with 
nn   satisfactory  reply. 

The  allied  industry  is  platinum.  This  lias  been  a  very 

active  year  t'nr  platinum;  but  high  prices  obtained  have 
stimulated  both  large  and  small  producers  to  do  their 
best  In  make  hay  while  the  sun  shines.  Further,  the  cold 
weather  has  been  late  in  coming,  and  consequently  the 

small  operators  especially  have  heen  able  to  work  for  a 

longer  period  than  usual.  It  will  have  been  a  splen- 
did platinum  year.  As  for  the  associated  metals,  iridium. 

n.  etc..  the  production  of  these  is  so  infinitesimal 
.  to  have  a  curious  significance.  They  are  eagerly 

inquired  for,  but  are  slow  in  coming  forward.  It  will 
be  some  time  before  the  statistics  show  what  quantities  of 
these  have  been  locally  separated  from  the  platinum; 

though  probably,  as  before,  most  of  them  have  gone  to 
foreign  countries  with  the  83$  platinum  ore  on  which 
standard    the   official  quotations  are   made. 

Zinc  and  lead  arc  produced  in  the  country,  the  former 

in  Poland  particularly;  but  away  in  the  Far  Fast,  zinc 
mines  have  been  opened  at  Tetyueh  and  exploitation  is 

progressing  at  a  great  rate.  Already  there  is  a  large 
export  movement  in  zinc  ore.  Manganese  has  little  to  say 

for  istelf.  It  has  been  considered  a  ruined  industry  for 
a  long  time,  and  it  is  not  believed  that  it  can  recover 

until  the  operators  are  able  to  produce  ferro-manganese 
on  the  spot.  The  last  reports  from  the  manganese  fields 

(Scharopan)  were  very  despondent  in  tone.  Various  rea- 
are  assigned  for  the  decline,  but  the  most  probable 

one  is  foreign  competition,  because  all  the  other  reasons 
existed  previous  to  the  appear:      [ndia  and  Brazil  as 
rivals   in  manganese  production. 

Although  the  number  of  metals  exploited  in  Russia  is 
small,  this  is  no  index  to  the  natural  riches  of  the  coun- 

try. Many  of  the  metals  most  prized  iii  the  world  are 
plentiful  enough  here,  and  they  will  no  doubt  be  exploited 
as  occasion  offers. 

The  most  depressing  feature  of  the  Russian  mining  in- 
dustry this  year  is  in  petroleum.  The  Baku  wells,  as 

their  returns  come  in  month  by  month,  give  every  evi- 
dence that  the  forecasts  of  the  previous  few  years  have 

been  correct.  They  are  giving  out,  and  there  is  little 
else  in  Russia  that  can  afford  any  hope  of  taking  their 
place.     All  the  land  called  petroliferous  in  the  Baku  area 
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ill 

has  not   v  bul   there  i«  nol   much  lo 

etenl  aulhoi  -i   the 

drained  hy  tin-  walla  mating,  it  <'iin  Dtvw  supply  enough 
in  bring  buck  Baku  to  (fir  (rand  producing  dayi  of  1004. 

ontinuaa   to   increase   ii>   production,   but    nol    al 

tin-  neriy.    B   ••  enthusiasm  think  it  will 
do  m  Baku  ona  day,  bol  there  ara  not  many  of 

that  opinion.  Maikop,  the  petroleum  Bold  thai  was  in 
dwarf  Baku,  and  to  become  a  serious  menace  to  the  Stand 

ard  Oil  Co.  and  1 1  ■ «»  Dutch  Royal  in  their  struggle  for 

tin-  win-ill's  markets,  baa  np  to  the  present  time  proved  lo  be 
ii  disappointment.  The  wonderful  wells  of  a  year 

nr  two  iiu'i1  hare  become  in  bo  exhausted  and  in 

otbert  are  producing  less  than  before.  Boring,  however, 
proceeds  vigorously  in  the  more  hopeful  porta  of  the  Beld. 

Tl   ther  oilfields  of  the  i   itry  Buch  as  Uchta,  which  is 
in  the  prospecting  stage  still,  and  the  Urals,  a  little  north 

•  •t  Astrachan,  which  continues  lo  produce  a  nominal  qnan 

tity  "I'  oil,  eannol  !»•  taken  into  account  tor  the  moment. 
It  may  be  said  of  Uchta  thai  the  same  authorities  and 

tbey  arr  the  giants  of  the  Russian  petroleum  world — thai 
spoke  slightingly  of  Maikop  will  simply  have  nothing  i" 
iln  with   Dehta  al   all.     Maikop  appi  istify  their 
views.  Perhaps  Uchta  will  Burprise  them.  Hut  it  is  in 

the  north,  and  even  it'  it  furnishes  a  lot  nf  nil.  it  will 
only  in'  "i  local  significance.  One  result  of  tin'  scarcity 

nt'  petroleum  in  Russia  has  linn  the  greal  advance  in  the 
priii'.  which  naturally  lias  materially  reduced,  if  it  has 
nut  mora  than  made  np  for,  the  Insvs  due  to  smaller  pro- 

duction. Thus  ii  may  hi'  saiil  that  while  the  more  solid 

mining  industries  an'  doing  well,  the  capricious  nil  indus- 
try is  at  last  obviously  yielding  to  tin-  process  of  exhaustion, 

The  East  Rand  Fiasco 

Tim'  official  report  of  the  Government  Commission  ap- 

pointed in  inquire  into  tin'  Easl  Rand  Proprietary  Mini's 
affair,  confirms  all  the  statements  made  in  the  October  _l 

issue  nt'  the  Minimi  iiml  Scientific  Press  ami  goes  further 
into  details,  Bhowing  into  what  straits  the  general  manager 

has  been  driven  in  the  attempts  u .a.ii-  to  maintain  the  out- 
put  and  profits,  as  likewise  to  make  it  appear  that  the 

working  costs  were  being  lowered.  Ii  shows  plainly  thai 
all  the  troubles  al  the  Easl  Rand  Proprietary  Mines  were 
due  primarily  to  overestimating  the  tonnage  sent  to  the 

mill,  perhaps  with  the  object  of  apparently  lowering  the 
working  costs  per  ton,  Inn  such  a  policy  only  led  to  more 
srold  being  reckoned  on  than  was  actually  pul  through  the 

works.  To  recover  this  missing  gold  the  monthly  clean-ups 

were  increased  in  intensity,  and  when  that  failed  to  pro- 

cure the  desired  output,  the  dale  of  clean-up  was  gradually 
postponed  until  il  reached  the  thirteenth  day  of  llie  follow- 

ing month,  instead  of  the  first,  finer  started,  this  ma- 
neuvering did  not  end  here.  Mere  estimates  of  the  monthly 

outputs  were  supplied  to  the  Chamber  of  Mines  due  on  the 

10th,  while  accidents  and  mishaps  were  made  occasion- 
when   large   tonnages   of  ore   were   put    through   the   mill 

and   not   accounted    for,   in   the   hope   of   supplying   si   i 
of  the  gold  based  on  former  estimates  which  had  failed 

lo  materialize.  Other  acts  of  Subtlety  are  disclosed  in 

the  report,  made  with  the  apparent  object  of  lowering 

ihe  costs  and  keeping  up  the  profits,  and  the  wonder  is. 
perhaps,  that  the  artful  contrivances  used  did  not  in  the 

least  seem  to  ameliorate  the  position.  Eventually,  the 
general  manager  made  a  clean  breast  of  the  fact  that 

the  gold  already  declared  had  caused  13,000  oz.  to  be  appar- 

ently missing;  that  to  estimate  future  profits  was  impos- 
sible, while  working  costs  thereafter  must  advance,  and  the 

available  tonnage  for  the  mill  must  in  the  future  diminish. 
To  the  credit  of  the  directors  he  it  stated,  that  as  soon 

as  the  actual  position  was  officially  disclosed  to  (hem.  dras- 
tic and  immediate  steps  were  taken  to  put  the  matter 

right,  but  the  mischief  had  been  already  done,  for  which, 
rightly  or  wrongly,  several  of  the  directors  have  been 
blamed,   with    the    result    that,    at    the    time   of   writing,    a 

i    fall    ii    his  dul 

board,     A    farther  inquiry    i-  to  bo  made  bj   tin 
into  the  whole  nilmini 

■ 

Bdenci  •  likely  i"  .. 
from  Ihe    cnl  Government  inquiry  is  whol 

supplied  in  the  Mines  Deportment  monthly  did  actually 
disclose  the  gold  recovered  each  month,  or 

a  «hin  the  ii   tidy  clean-ups  were  postponed  lo  the 

13th  of  the  following  month.  The  mining  regulations  pro 

vide  that  these  monthly  returns  iii  the  Mim-s  Department 
shall  disclose  the  actual  output,  and  the  forms  are  s,,  elah 
orate  ami  detailed  thai  an  estimate  seems  impossible  and 

would  probably  be  sure  in  fall  short  of  the  law's  require 
The  Government  has  the  power,  moreover,  to  have 

returns  sworn  to,  should  it  be  deemed  necessary  to 

do  so.  As  in  many  respects  the  mining  regulations  in  the 
Transvaal  are  more  or  less  a  dead  letter,  nn  surprise  need 

be  ezp  ren  in  this  instance  if  a  breach  of  the 
lations  is  shown   to  1  committed,  and   the   M 

Department  may  hesitate  to  institute  a  prosecution. 

Copper  Producers'  Association  Figures 

The  slate   nt  ni   the  ('upper  Producers'  Association  for 
December  shows  a  decrease  in  stocks  on  hand  of  22,330,403 

lie.  as  compared  with  the  previous  month.  The  produc- 

tion for  December  was  122,986,607  lb.,  as  against  111,878,- 

(iOl  in  November.  Domestic  consumption  was  iri.nss.i7l 
exports  70,238,716  lb.,  compared  with  68,030,776  and 

67,049,279,  respectively,  in   November,     In  the  last  month 
of  the  calendar  year  the  stocks  of  metal  on  hand  decreased 

51,440,161  Ih.  This  was  more  than  an  offsel  to  the  first  fiv" 
months,  when  increased  slock  ranged  from  20,409,295  lb. 
in  January  to  44,000  in  May. 

Below  arc  given  the  amounts,  in  pounds,  of  copper  known 
in  be  available  at  the  firs!  of  each  of  the  lasl  six  months 
and  for  January  of  1911: 

U.S.  Foreign.  World. 
January      122,030,195      187,705,280      309,735,475 
July      157,434,164      157,184,280      314,618,444 

A.ugust      137,738,858      152,376,000      290,114,858 

September      133,441,50]       149,887,360      283,328,861 
October      140*894,856      150,841,600      291,736,456 

November      134,997,642      138,512,640      273,510,282 

December     111,785,188      131,447,680      243*232,868 

Nevada  Dividends 

During  the  year  1911  the  mining  companies  of  Nevada 

paid  over  $12,000,000  in  dividends,  distributed  as  follows: 

Goldfield   Consolidated     $  7,118,296 
Nevada    Consolidated       1,800,000      . 
Tonopah   Mining   Co    1,650,000 

Tonopah  Belmont  Co    1,350,000 
National  Mines  Co    225,000 
Florence  Goldfield  Co    105,000 

Jumbo  Extension  Co    97,105 

Moiilana   Tonopah  Co    60,000 

Manhattan  Big  Four  Co    32,496 

Mexican   Mining  Co    20,160 
Opliir  Mining  Co    20,100 

Total  dividends  for  1911   $12,478,277 

Dividends  have  been  declared  and  will  he  paid  in  Janu- 
ary, by  (he  Goldfield  Con.  of  $1,779,574;  by  (he  Tonopah 

Mining  Co.,  $400,000;  and  by  the  Tonopah  Belmont  Co., 
$375,000,  making  a  total  for  the  month  of  $2,554,574.  An 

estimate  compiled  by  the  correspondent  of  the  Mining  and 

Scientific  Press  of  the  gold  production  of  Nevada  in  1911 
before  the  announcement  of  the  preliminary  estimate  of  the 
Director  of  the  Mint,  places  the  total  at  $19,010,799,  or 

within  one-fifth  of  1%  of  the  Mint  figures. 
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Dark  Scale  of  Hardness 

Bj  Alfred  i  !.  Lane 

"The  hardness  of  a  mineral  is  its  resistance  t"  shearing 
stress.  Like  other  properties  ol  minerals,  it  may  differ  in 
different  directions.  When  two  similiar  surfaces  are  rub- 

bed together,  the  softer  mineral  leaves  a  powder  'streak* 
mi  the  other.  In  "icier  to  lie  sure  which  mineral  gives  the 

streak,  it  is  at  times  convenient  to  have  besides  the  com- 

mon Mohs  scale  'it'  hardness,  composed  of  light  minerals, 
a  Mark  seale  "I  hardness'  of  minerals  whose  color  and  streak 
is  dark,  especially  in  teaching.  For  such  minerals,  the  fol- 

lowing properties  are  desirable:  those  of  being  quickly 
jnizable,  easily  obtainable,  and  uniform  hardness.    I 

used  the  following  minerals:   (1)  Graphite,  with    • 
cleavage,  nl    artreme  in  the  white  scale,  at  the  cither  ex- 

treme in  the  black.  (2)  Stihnite  (Sb,S  I.  with  two  good 

cleavages,  bladed.  (3)  Galenite  il'hs  i.  with  three  good 
cleavages.  (4)  Iron  (use  sofl  wire  nail),  mag  etic,  ductile. 

(5)  Xiccciliie  iXiAsi.  characteristic  color,  no  cleavage.  Hii 

Magnetite  i  !•'<•  OJ,  mi  i 1 1 le. 

Cobalt  and  Its  Market 

Another  interesting  problem  in  connection  with  the  cobalt- 
silver  cues,  is  what  to  do  with  the  cobalt.  The  situation 

is  described  in  the  report  of  the  Bureau  of  Mines  of  On- 

tario for  1010,  as  follows:  "The  cohallie  oxide  trade  is 
at  present  demoralized,  and  is  likely  to  remain  in  this  con- 

dition until  a  greatly  increased  use  of  the  article  enables 

the  demand  to  overtake  the  supply.  The  enforced  produc- 
tion of  cobalt  ore  from  the  mines  at  Cobalt  has  resulted 

in  a  much  greater  quantity  of  ore  than  can  he  converted 

into  oxide  and  marketed  as  such.  In  tact,  one  year's  opera- 
tion of  the  Cobalt   mine-  will  produc   'e  enough  to  meet 

the  present  consumption  of  oxide  for  several  years.  The 
inevitable  consequence  lias  been  a  very  decided  fall  in  the 
juice  of  c.haliic  oxide  Cobalt  ore  cannot   at 

Bnt    he    sold,    and      le    is    being    hoisted    from    any    of 
the  silver-free  veins  of  the  Cobalt  camp,  the  entire  pro- 

duction being  of  ore  associated  with  silver.  •  •  •  The 
only  hope  of  absorbing  the  cobalt  contents  of  the  ores 
which  will  continue  to  he  produced  in  Ontario  is  an  en- 

larged demand,  brought  about  either  hy  the  low  levels  to 
which  the  prices  have  fallen,  or  by  new  uses  for  the 
product.  It  is  not  unreasonable  to  expect  that  the  former 

will  lead  to  the  latter." 

Russian  Gold  Property  Auctions 

The  annual  auctions  of  gold-mining  properties  will  he 
held  in  1012.  in  the  month  of  February,  in  the  towns  of 

Ekaterinburg  and  Tomsk,  for  the  Urals  and  Tomsk  mining 
Governments,  respectively.  The  number  of  mini's  that  will 

he  put  up  foi-  sale  in  the  Urals  district  will  he  525,  and 
In  the  Tomsk  district  will  number  485.  These  auc- 

tions will  include  a  number  of  mines  already  auctioned 

on  which  the  deposits  have'  been  paid  and  forfeited.  Many 
of  them  have  already  been  worked:  some  of  them  not  at 

all.  The  date  of  the  auctions  in  Ekaterinburg  is  February 
in  to  2::.  and  in  Tomsk.  February  8  to  21.  1012.  These 
auctions  are  supposed  to  indicate  to  some  extent 

dition  of  the  gold  industry  in  the  regions  where  they  are 

held.     Some  years   ago  after  The   Russo-Japanese   war,   it 

will  be   ii'   nbered,   there   was  what   was  called   the  gold 
fever  in  respect  to  Siberian  and  Urals  mines,  respecting 
which  the  English  particularly  were  affected,  and  gold- 

it  up  hy  Russians  tor  a  few 

shillings  and  offered  to  the  greedy  Englishmen  at  fabu- 

lous price's.  has  seme  down,  and  the 
difficulty  is  to  get  those  who  have'  hid  lor  the  mines  to 
hold  on  to  their  bargains.  At  the  moment  it  can  be  said 

that  there  is  no  sign  of  a  recurrence  of  the  activity  re- 
ferred to;  but  one  never  knows  what  is  going  to  happen. 

•Presented  at  the  Washington  meeting,  1911,  of  the  Geo- 
logical  Society  of  America. 

Manganese  Dioxide 
Man  .xide    has   been    known     from     very     early 

times.  In  1740  I.  11.  pott  showed  that  it  did  not  con- 

tain iron,  and  that  it  yielded  a  definite  series  of  salts. 

while  in  1774  C.  Scheele  proved  that  it  was  the  oxide  of 
a  distinctive  material.  The  material  was  isolated  by  I. 

II.  Gabu,  in  1774,  and  in  1S07  I.  F.  John  obtained  an 

impure  material  hy  reducing  the  carbonate  at  a  high  tem- 
perature with  charcoal  mixed  with  a  small  quantity  of 

oil.  R.  Bunsen  prepared  the  material  hy  electrolvzing 

ranese  chloride  in  a  porous  cell,  surrounded  by  a 

carbon  crucible  containing  hydrochloric  acid.  ( '.  Brunner 
reduced  the  fluoride  by  metallic  sodium,  and  E.  Glabzel 
the  chloride  by  magnesium.  W.  Moissan  reduced  the  oxide 
with  carbon  in  the  electric  furnace,  and  W.  GoldsChmidt 

has  prepared  the  metal  from  the  oxide  hy  means  of  his 
Thermit  process.  W.  II.  Green  and  W.  11.  Wahl  prepare 

a  07rf  manganese  from  pyrolusite  by  heating  it  with  oil' , 
sulphuric  acid,  the  product  being  then  converted  into  man- 

se oxide  by  heating  in  a  current  of  reducing  gas  at 
a  dull  red  heat,  cooling  in  a  reducing  atmosphere,  and 

finally  reduced  by  heating  with  granulated  aluminum  in 

a  magnesia  crucible,  with  lime  and  fluorspar  as  a  flux.  A 
purer  metal  is  obtained  by  reducing  manganese  amalgam 

by  hydrogen.  Prelinger's  manganese  has  a  specific  gravity 
of  7.42.  and  the  variety  obtained  hy  distilling  pure  man- 

ganese nialgam  in  vacuo  is  pyrophorie,  and  hums  when 
heated  in  a  current  of  sulphur  dioxide.  The  pure  metal 

gradually  evolves  hydrogen  when  acted  upon  hy  sulphuric 
and  hydrochloric  acids,  and  is  readily  attacked  by  dilute 

nitric  acid.  It  precipitates  many  metals  from  solutions 
of  their  salts. 

Oilfields  of  Mexico 

Oil  development  in  what  is  referred  to  as  the  Tampico 
territory  in  .Mexico  has  been  growing  rapidly,  Late  in 

December  1910  the  Pearson  interests  brought  in  at  Potrero, 
in  the  Slate  of  Veracruz,  the  greatest  oil  gusher  in  the 

history  of  the  oil  industry,  with  the  possible  exception  of 
the  burned-out  I  los  Bocas.  another  Pearson  well.  Before 

it  was  brought  under  control  the  flow  of  the  well  reached 

170,000  bbl.  per  day.  Two  pipe-lines  have  bean  built  to 
give  the  gusher  connection  with  the  Tamiahua  lagoon,  and 

a  third  will  carry  oil  to  the  port  of  Tuxpan.  The  Huas- 
teca  Petroleum  Co.  (Doheny)  has  had  great  success  in  the 

Juan  I  asiano  field,  and  has  established  a  second  tank-farm 
I  hat  i:ivcs  it  a  total  storage  capacity  of  about  10.000.000 

bbl.  of  oil.  The  Huasteca  will  soon  have  a  second  pipe- 
line from  the  Juan  Casiano  field  to  Tampico.  The  Bast 

Coast  Oil  Co.,  a  Southern  Pacific  concern,  has  brought  in 

two  gushers  in  the  Topila  field.  The  Texas  Oil  Co.  has 

bought  land  on  the  Panuco  river  for  storage  facilities,  and 
will  build  pipe-lines  to  the  Topila  and  other  producing 
fields.  The  year  1011  saw  the  first  shipments  of  Mexican 
oil  lo  the  United  States.  During  the  year  several  American 

and  English  companies  have  started  exploration  and  de- 
velopment, an. I  recently  leases  on  several  thousand  acres 

have  been  taken  for  John  Hays  Hammond  and  Thomas  .1. 

Ryan.  Rumors  of  pending  transfers  of  the  Pearson  hold- 
ings t"  American  interests  have  been  current  during  the 

year,  hul  so  far  as  known  no  deal  has  been  closed.  A  hill 
recently  introduced  in  the  Mexican  Congress  seeks  to  place 
oil  lands  on  the  same  basis  as  mineral  lands,  and  open 
them  to  denouncement.  It  is  authoritatively  stated  that 

the  projected  National  Railways  line  from  Tampico  lo 
Veracruz,  traversing  the  oil  hell  of  the  Slate  of  Veracruz. will  lie  built. 

L.  Vogelstein  &  Co.  give  the  following  figures  of  Ger- 

man consumption  of  foreign  copper  for  the  mouths  Janu- 
ary to  October,  1911:  Imports  of  copper,  157.934  tons: 

exports  of  copper.  7.107  tons:  consumption  of  copper, 
150,427  tons;  as  compared  with  consumption  during  the 

same  period  in  1910  of  141.472  tons.  Of  this  quantity 

[38,991  tons  was  imported  from   the  United  States. 
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Mass  Copper 
The  Editor: 

Sir     In   your   Lame  •  >!    Dec   ber  'J.   in   a   ahorl    article 
on    mass   rupper,   you   stale   thai    when    I  -   are 

•  I   in   the   Lake  Superior  mines,   high  explosives  are 
..i    little   use   in    reducing   the   masses   to   fragments  ol    a 

.!  .1   the  work   required   in  cutting  up 
lb   :i   chisel   i-  -..  expensive  a-   to  consume   the 

pari  nt   ill.'  profll   from  their  extraction. 

In  ill.'  wry  old  days  of  fifty  to  sixty  years  ago,  when 
powder  was  th   Jy  explosive,  mi. I  masses  of  native 

copper  of  enormous  sine  were  found    asionally  running 

up  into  the  hundreds  of  tons,  the  work  of  extracting  the 
sea   by   means  of   long-handled   chisels   was   very   slow 

iiinl  costly.     Gradually   this  work  was  reduced  to  a  better 

business  basis;  bul  any  sorl  of  an  explosive  is  Inn   |   rh 

adapted  to  breaking  mass  copper,  though  it  will  break 

the  mass  ..in  from  tin'  surrounding  rock,  for  the  past 
ten  years  or  -.>.   pneumatic  chisels   have  been   employed 
i"  excellent  advantage,  in  cutting  up  heavy    •>  copper 

t'..iin.l  underground.  With  the  powerful  hoisis  ami  large 
skips  now  in  use.  it  is  possible  to  hoisl  masses  up  i" 

ten  tons  in  weight,  ami  these  an-,  it  necessary,  band- 

cobbed,  .'i-  perhaps  cobbed  nnder  a  steam  hammer  in  the 
roek-honse,  ami  then  transported  t>.  the  smelters,  where 
they  are  dropped  into  the  reverberatories  by  taking  off 
the  tops.  Pneumatic  chisels  give  aboul  four  times  the 
efficiency  of  the  old  plan  of  hand-chiseling,  an. I  masses 
are  divided  by  simply  cutting  channels,  from  which  are 

taken  ribbons  of  metal  live-eights  of  an  inch  in  width, 
ami  averaging  perhaps  a  quarter  inch  in  thickness. 

Horace  J.  Stevens. 

ll.iuvliii.il.  Michigan,  December  L'7.  1011. 

Stamp-Battery  Cam-Shafts 
The  Editor: 

Sir — In  your  issue  of  December  Hi.  ('.  T.  Hutchinson 
■  some  interesting  details  of  stamp-mill  construction. 

During  the  last  twenty  years  of  experience  with  stamp- 
mills  I  have  been  in  but  one  mill  where  ■<  cam-shaft  bail 

broken,  ami.  as  it  happened,  thai  shaft  was  nol  on  the 

fill.'  of  the  mill  of  which  I  hail  charge,  hi'  course,  1  have 
seen  cam-shafts  that  had  broken,  ami  manj  of  them.  The 

chief  cans;'  I  believe  t.i  be  flue  to  the  boxes  getting  oul 
of  alignment,  ami  one  would  expect  the  more  boxes  tic 

greater  the  chance  of  a  broken  shaft.  Now,  it  has  been 

my  fortune  to  have  never  seen  or  beard  of  a  five-stamp  unit 

cam-shaft  breaking.  Then  why  nol  adopt  the  unit  of  five 

Stamps  instead  of  the  ten.  fifteen,  and  twenty-stamp  unit.' 
1  know  the  fifteen  and  twenty-stamp  units  are  obsolete, 

but  the  ten-stamp  unit  is  the  standard  for  all  large  mills. 
The  unit  of  five  stamps  is  objected  to  on  acconnt  of 

the  movements  on  the  end  opposite  the  bull-wheel.  If 
the  battery  has  been  well  put  together  with  concrete 

foundations  and  the  battery  posts  made  of  concrete,  or 

the  wooden  battery  posts  well  anchored  to  the  concrete 

sole-plate,  the  vibrations  are  little  more,  ami  in  many  cases 
not  as  great  as  those  iu  the  ten-unit  cam-shaft.  It  is  not 

even   necessary  to  cap   the   outer  box. 

Mr.  Hutchinson  says  that  the  question  of  "keeping  the 
cam-shaft  bearings  in  line  will  never  be  satisfactorily  set- 

tled until  the  concrete,  reinforced,  self-contained  battery- 
frame  construction  is  employed,  and  installed  without  being 

connected  in  any  way  with  the  ore-bin."  Two  years 
ago  I  suggested  certain  departures  from  the  regular  type 
of  construction,  though  the  matter  was  not  then  published. 

pull    wouli 
vertical,  ami  therefore  the 

■i     ••!      !!».!>      from     the    i.lc  hill     would     1m'     lie-. ill,.  I 

i    hi    tin-    noii.. u    as    an    improvement    uii    Lot 

all  en.  i.tc  batter]  post  construction  ibnt   I   bad  pro| 
in  the  /....uii. .  mil  ,in,l  Mining 

bccaii  thai     the    -ell  contain. 

nave  a  vertical  pull  s,.  aa  t..  reduce  the  tendency  to 

up  backward  or  forward,  which   would  he  present   it   the 

pull   was   from   tl   re-bin   aide  of  tin-  centre   where  the 
line-shaft  is  usually  placed.  Thai  concrete  structure  should 

have  guide  girts,  made  of  cast  iron,  attache. I  i..  the  con- crete. 

This    idea    has    since    I   n    pni    to    practical    tost    In    the 

City   Deep  mill,  as   Mr.   Hutchinson   states;  bul   to  li 

the     vibrations    of     the    cam-shall,    i     proposed     a     bearing 

between  each  stamp.    This,  then,  gave  thirteen  bearings  for 
every    ten    slam]  -.    lint    as   these    were   all    to   1   i     a    heavy 

casting  the  heai  ings   ild  nol  gel  on!  of  alignment,  ah  I   gb 
the  shaft  might  gel  oul  of  the  horizontal  it  the  concrete 

work  should  settle  or  tin-  which  tins  casting 
rested    should    contract     unevenly      two    Conditions    thai     B 

nol    likely    to   occur.      Another    radical    departure    was    thai 
of  a  low  mortar  box.  with  the  boss  projecting  through 

the  lop.  a   feature  by  no  means  original  with  me,  as  M. 

I'.  I'.oss  had  long  before  adopted  it.  The  battery  plate- 
also   were    placed    away    from    the    mortar,   ami    in    it-    place 

a  ear  provided  running  alongside  to  carry  si   >.  dies,  etc., 

io  the  mortar,  an. I   battery   sands  away   to  the  clean-tip 

barrel,  or  worn-out  pieces  to  the  scrap  heap.  1  have  heard 
niillincn  object  to  this,  because,  as  they  contend,  the  pulp 

cannot  lie  distributed  as  well  away  from  the  battery  as 
when  issuing  from  the  screen.  This,  in  my  opinion,  re- 

quires simply  a  little  ingenuity  iu  making  a  distributer. 
I  would  also  have  the  back  knee  supports  held  in  shoes 

that  allow  of  the  lengthening  or  shortening  of  the  braces — 
an  adjustment  thai  would  require  in  practice  but  a  few 

moments  time. 
Mr.   Hutchinson   says  thai    chrome-nickel   steel   is  the  hesl 

material  tor  cam-shafts;  yet.  if  I  am  nol  mistaken,  this 
material  was  used  in  the  Boston  Con.  mill  and  broke 

so  frequently  that  a  change  was  made  Io  malleable  iron, 
since  which  time  no  trouble  has  been  experienced.  The 

vibrations  of  a  cam-shall  in  a  stamp-mill  are  mil  exactly 
those  iu  the  axle  of  ;m  mil   obile.  and  so  while  chrome- 

nickel    steel    may    be   good    for   one    purpose    it    may    I   f 
little  use  in  the  other,  where  the  vibrations  are  of  a 

different  character.  As  Mr.  Hutchinson  says,  nothing  bul 

price  is  considered  in  placing  orders  for  machinery.  It 

may  be  that  the  mine-owner  consults  a   Igineer  who  ob- 
tains the  price  with  specifications  from  many  machinery 

houses,  but  how  often  docs  the  engineer  have  the  ultimate 

choice?  Machinery  houses  should  insist  upon  minimum 

sizes  for  certain  parts  of  mills;  Ibe  quality  of  the  mate- 

rial must  be  left  to  a  competitive  price.  A  six-inch  cam- 
shaft, while  not  strong  enough  for  a  ten-stamp  unit,  is 

plenty  large  enough  for  a  live-stamp  battery.  Some  house- 
offer  a  f>'L.-in.  shaft  for  a  live-stamp  battery,  but  this 

is  nol  strong  enough.  This  size  is  well  suited  for  a  two- 

stamp  unit. 

I  would  suggest  the  'mortar  hold  down  bolts'  two  inches 
in  diameter.  This  I  consider  the  correct  size  for  con- 

crete foundations.  Only  six  of  these  are  needed,  three 
on   each  side,  and.  as  some  millwright   has  suggested,    four 

g   I   holts  will   answer  the   purpose  as  well   as  eight.     The 

battery  posts  should  be  held  down  to  the  sole-plate  with 
1%-in.  bolls  and  not  the  usual  inch  bolts.  The  sole-plate 

may  be  held  down  by  removable  bolts,  as  used  for  the 
mortar  construction;  but.  as  Mr.  Hutchinson  indicates, 

the  all-concrete,  reinforced-battery  construction  will  no 
doubt  come  into  vogue  as  soon  as  the  mining  man  throws 
off  some  of  his  conservatism  and  looks  upon  his  mine 

as  a  commercial  business  instead  of  a  slock- jobbing  en- 

terprise. 
Algernon  Del  Mar. 

South  Pasadena.   December  20,  1011. 
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Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  mail. 

Our  readers  are  invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

DATENTS  can  now  be  rej  rod  kept  alive  in  Japan 

as  in   any  other  country.  t  The  original    tea   is  about 

$25,  and  renewal  costs  $10  per  year.     In  ease  a   pat 
not  within  a  certain  time  register  his  patent,  a 

else  caring  t"  do  so  may  register  it  in  his  own  name  and 
collect  royalties. 

'C'll.KS    clogged    with    tin    or   lead    may    be    cleaned    by 
immersion  in  strong  nitric  acid.     For  iron  filings,  use  blue 

vitriol,  rinse  in  water,  and  dip  in  nitric  acid.  For  copper  or 
brass,  use  nitric  acid  several  times:  fur  /inc.  dilute  sulphuric 

aeid.     After  any  of  tl  its,  rinse  the  tiles  in  water, 
brush  vigorously,  and  dry  in  sawdust  or  by  burning  alcohol 
on  the  file. 

TMN  occurs  in  America  chiefly  in  the  Black  Hills  of  St  null 
Dakota,  at  Spearfish,  and  at  Harney  Peak.  Litigation 

lias  hampered  the  development  of  the  properties,  whicl 

not  of  high  grade,  and  the  operations  have  not  been  suc- 
cessful. Tin  is  chiefly  obtained  from  the  Straits  Settle- 

ments, though  Bolivia.  Cornwall,  and  China  are  important 
producers  as  well. 

/"1J.AKNET  is  used  as  an  abrasive,  the  variety  known  as 
alamandite  being  preferred  for  this  purpose.  The 

present  production  is  obtained  from  the  Adirondack  moun- 
tains, in  New  York,  where  the  crushed  rock  is  either  hand- 

sorted  or  jigged.  It  is  made  into  garnet  paper,  which  is 

used  in  the  shoe  and  wood-working  industries,  and  brings 
$30  to  $32  per  ton. 

T^HE  following  is  a  short  accurate  method  for  securing 
length  for  a  belt.  When  it  is  not  convenient  or  possible 

to  measure  with  line  the  required  amount  of  belt  needed, 

add  the  diameter  of  the  two  pulleys  together,  divide  the 

result  by  2,  and  multiply  the  quotient  by  3}/s.  Add  your 
product  to  twice  the  distance  between  the  shafts  carrying 
the  pulleys  and  the  result  is  the  length  for  belt. 

CJISKiyOU,   a  county   in    California,   and   mountains   in 
Oregon,  by  some  authorities  is  said  to  be  a  corruption 

of  the  original  name  given   the  district   in   California  by 

the   French  .    meaning   'six   boulders';   others 

stale  that   it  is  mi    Indian  word  meaning  'bob-tailed   horse,' 
the  mountains  between  California  and  Oregon  having  been 
SO  named   because  a   famous  bob-tailed   race-horse   was   lost 

trail. 

KfONAZITE    SAND  rior    of    Brazil    con- 

tains only  4  ti,  5.7$  of  thorium  oxide,  while  that 

from  tin-  sea  coasl  contains  7%.  The  deposits  have  re- 
sulted from  the  erosion  and  concentration  of  felspathic 

rocks  which  contain  .0.07  I..  0.20%  of  thoria.  The  sand  is 
mined  a  itrated  roughly  and  is  finished  on  eleetro- 

ic  separators  which  make  a  I'V,    monazite  that  con- 
tains 3.79J    thorium  oxide  on  the  aver:: 

G BOUND   which   is  t]„-  subject  "''  an   adverse  claim   may 
he  excluded  from  it--  |  lieation,  that  the  latter 

"r>>    :"  aj    entry    and    patent,    without 
any  rights  to  the  ground  in  conflict  being  waived.  An 

a  patent  ap]  licant  to  deed  certain  por- 
tions of  the  claims  has  been  obtained, 

to  those  threatening  to  adverse,  in  consideration  of  no 
adverse  being  made,  is                     valid. 

T   oss  (iK  GOLD  i  nation  may  be  due  to  a  num- 
ber of  causes.     If  it    he   due   to    free   gold    included 

in  or  surrounded  by  gangue  rock,  a  sizing  test  will  reveal 
it  through  the  higher  value  of  the  coarser  sand.     In 
cases    the    coarser    sand    can    he    crushed    in    a    mortal-   and 

panned  to  show  a  'prospect1  of  gold.  The  remedy  lor  the 
loss  is  to  crush  fine,  not  the  ore  in  general,  but  the  coarser 

grains.  This  may  be  accomplished  by  using  a  finer  screen 
with   the   same  or  lower  height   of  disrh. 

■pLECTROLYTIC  refining  of  copper,  as  is  true  of  all other  processes,  involves  some  waste  and  re-treatment 
of  material.  The  large  loss  is  doe  to  a  part  of  the  anode. 

used  for  supporting  the  weight,  becoming  scrap.  In  East- 
ern refineries  it  is  customary  to  use  anodes  where  a  lip 

projects  from  either  end  of  the  upper  edge,  and  the  mate- 
rial in  these  lips  is  necessarily  left  unrefined  and  must 

be  remelted.  Scrap  in  this  process  amounts  to  as  much  as 

VI',.  At  Great  Falls  the  scrap  has  been  reduced  to  7', 

by  means  of  an  ingenious  device  perfected  by  the  super- 
intendent. Willis  T.  Burns.  Brictly,  the  weight  of  the 

anode  is  supported  by  two  loops  of  copper  wire  in  place 
of  the  usual  lips.  The  ends  of  these  loops  are  placed  in 
the  mollis  when  the  anodes  are  cast,  and  thus  the  copper 

in  the  wire  loop  becomes  firmly  imbedded  in  the  copper 
■  if  t lie  anode.  At  the  end  of  the  refining  process  the 

amount  of  copper  left  to  he  re-treated  is  much  less  than 
when   the  usual   form  of  anode   is   used. 

TSOPLANATIOX.  as  a  term  complimentary  to  peneplana- 
tion.  was  defined  at  the  recent  meeting  of  the  Geological 

Society  of  America  by  1).  D.  Cairues,  on  the  basis  of  physi- 

phic  studies  made  by  him  in  the  Yukon  region.  "Where 

remnants  of  the  original  plateau  surface  remain,"  he  said. 
"agencies,  including  nivation,  frost,  and  chemical  action. 
are  at  work  on  I  he  upland  tending  to  remove  all  inequalities 
of  the  surface  by  transporting  material  from  the  upper  to 

the  adjoining  lower  levels;  for  this  process  the  term  'iso- 
plauation'  is  proposed.  This  name  has  suggested  itself,  as 
its  results  tend  to  make  the  elevation  of  all  points  equal 

(iso)  in  the  area  affected.  Isoplanation  is  the  reverse  of 
peueplanation.  as  by  isoplanation  there  is  but  a  slight,  if 

any,  loss  of  material  within  the  planated  areas,  but  in  peno- 

planated  tracts  all  crustal  matter  above  sea-level  tends  to 

become  transported  to  the  ocean.  Isoplanation  thus  in- 
cludes all  planating  activities,  even  wind  action,  whereby  a 

plain-like  surface  tends  to  be  produced,  and  by  which 
there  is  no  perceptible  loss  of  material  to  the  planated  tract  : 
all  ordinary  stream  action,  which  is  the  main  factor  in 

peneplanatiou,  is  thus  excluded." 

SCREENING  line  material  over  fixed  screens  where  feas- 

ilile.  is  less  expensive  than  where  trommels  are  used, 

because  of  power  and  repair  bills  incident  to  the  tatter. 

Where  feed  is  irregular,  however,  there  is  a  marked  tend- 
ency for  material  to  slide  over  the  screen  in  a  mass,  and 

so  to  he  delivered  imperfectly  screened.  Ai  the  Portland 
mill  at  Colorado  Si  rings  this  difficulty  1ms  been  met  by 

-    of    the    device   shown    below.      Across    the    screen    is 

placed  a   tipping   block  swung  on    pins  and   weighted   by 
means  of  an  arm  as  shown.  Along  the  lower  edge  of 
this  block  is  fixed  a  strip  of  rubber  belting,  fitting  down 
close  to  the  screen.  When  a  mass  of  material  is  dumped 

on  the  screen  it  slides  down  against  the  rubber  strip  and 
bounces  the  block  up  and  out  of  the  way.  The  counter- 

weight throws  the  block  back  into  position  and  the  material 
is.  as  a  result,  spread  evenly  over  the  screen  by  a  series 
of  light  blows.  This  greatly  increases  the  efficiency  of  the 
screen. 
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Special  Correspondence 
SALT  LAKE  CITY,  UTAH 

Si«  -    m  •     «*on      Michiiiax-I'taii, 

i    A    i '    ■ 
.ili   Mining   Co.   has   I 

ink.-  >i\.r  ■  number  of  important  mining  properties  lyiug 
on  and  l«  ind  Little  Cottonwood  canyons,  in  S:ih 
Lain  county,  ""  ■  buti  tentatively  agreed  upon  in  arrang- 

ing tor  ■  lidation.     The  properties   proposed  t" 
-i  of  the  Utah  Mines  Coalition,  City  Rocks, 

ly,    Copper    Prince,    International,    hTearaargej    Qen. 
.  mill  Oen.  May,  Th*  Utah  Minis  Coalition  and  City 

K.h-Us  are  developed  to  tue  productive  stage,  and  all  form 
a  contiguous  group.  The  property  of  the  Coalition  com- 

pany has  been  operated  some  time  through  us  Solitude 
runnel,  which  ran  be  utilised  in  working  the  City  Rocks. 
It  is  demonstrated  that,  by  driving  a  600  ft.  cross-cut  from 
tliis  ti   el,  a  connection  may  be  made  with  the  Grizzly 
workings;  and  by  other  driving  this  haulage  level  run  in- 
made  to  serve  all  other  properties  of  the  group.    The  tnan- 

MAP    OF    UTAH. 

ager  and  officers  of  the  Utah  Mini's  Coalition  Co.  took  the 
initiative  in  securing  the  agreement  by  which  all  these  prop- 

erties are  in  a  fair  way  to  be  united  under  the  control  of 

the  Michigan-Utah  M.  Co.  These  properties  are  in  the 
Alta  district. 

The  Alta  Tunnel  &  Transportation  Co.,  in  which  P.  V. 
Bodfish.  C.  A.  Gillette,  John  Caine,  George  H.  Rathman, 
and  R.  L.  Mack  are  directors,  has  acquired  14  lode  claims 
on  Honeycomb  mountain  between  Big  and  Little  Cotton- 

wood canyons.  The  plan  of  the  company  is  to  cross-cut 
the  fissures  of  this  region  by  driving  an  adit  3500  ft.  from 
Silver  fork  on  Big  Cottonwood.  The  portal  will  be  at  an 
altitude  of  8500  ft.  above  sea-level,  and  it  is  figured  that 
the  adit  will  cut  several  well-known  fissures  at  depths  rang- 

ing from  600  to  900  ft.  below  existing  workings.  It  is  the 
purpose  to  place  an  air-compressor  at  the  entrance,  and 
this  will  be  electrically  driven.  The  cross-section  is  to  be 
5  by  71/2  ft.,  and  the  estimated  cost  of  driving  is  $15  per 
foot.  It  is  stated  that  this  adit  will  give  a  depth  of  about 
600  ft.  below  the  Solitude  haulage  level  of  the  Utah  Mines 
Coalition  Co.  The  fissures  to  be  intersected  are  nearly 
parallel.  They  occur  in  a  formation  of  shale,  quartzite, 
and  limestone,  overlying  granite.  The  fissure  veins  strike 

parallel  to  a  series  of  porphyry  dikes  which  extend  north - 

northwest,  about  R0     from  thi    horizontal 
din*  far  are  iiiokiIv  oxidized,  tin   rtali  bi 

copper,  with  a  small  amount  of  gold  I  and 
copper   in    the   higher   workings   occur   as   carbonate*,   the 
xjlvar  as  chloride  and  br   la.     The  proposed  deeper  da 
celo]   nt   is  expected  t"  open  the  bodies  of  Bulphidi   
Former  operators  in  tins  vicinity  mined  through  shafts  ami 

were  handicapped  bj  tl   cceaaive  inflow  of  wain-  at  theii 
I. .wrr  workings.     The  projected  adit   is  to  serve   for  both 
drainage  and  transportation,  and  will  make  ii  possible  to 
mine  ore  in  this  and  adjoining   properties  without   hoisting. 
Tlie  course  is  in  the  direction  ot    Uta  .amp.  which  is  in 
Little  Cottohw   I  canyon. 

The  Alta  Consolidated  M.  Co.,  having  ■  lease  and  bond 

on  a  group  of  developed  claims,  almost  at  the  head  of  I. it 
tie  Cottonw   I  canyon,  lias  snipped  over  300  tons  of  on 
within   the  last   live  months,  the  gross   returns  of  which 

amonnted  to  $12,000,    The  ore  sampled  al   1  1-',   galena, 
■V ,  copper,  and  75  oz.  silver  per  ton.  Originally  the  work 
hen  was  in  carbonate  ore,  but  present  operations  are  en 
tirely  in  sulphide  bodies.  The  lowest  level  is  being  ad 
vanri'il  on  the  fissure  vein  in  the  direction  of  a  contact 

which  cuts  the  fissure  nearly  at  right  angles:  according' to 
past  experience  in  this  district,  larger  bodies  of  ore  may 
be  found  at  this  contact.  The  property  is  at  an  altitude 
of  9500  ft.,  and  adjoins  the  Michigan-Utah  group.  J.  11. 
Winwood,  T.  and  A.  Jacobson,  and  Hans  Vnnder  are  in 
control  of  the  propertj . 

JOPLIN,  MISSOURI 

Zinc  Prospects  bob  1912  Bright. — New  Contracts. — 

/.im'  Oxide  Works  Mas  Resume  Operations.-  Zinc 
and  Lead  Notes. 

The  dawn  of  1912  sees  conditions  exceptionally  bright 
in  the  zinc  industry,  both  mining  and  smelting,  and  the 

ore  production  from  the  Missonri-Kansas-Oklahoma  dis- 
trict is  much  heavier  than  at  the  beginning  of  1011.  Spel- 
ter, which  reached  Ihe  highest  figure  of  years  by  going 

to  $6.85  early  in  December,  dropped  to  $6.10  toward  the 
middle  of  the  month,  but  recovered,  and  at  the  close  of 
the  year   was    firm    at    $6.20;    while    ziucblende,    which    had 
been  selling  for  about  $48,  assay  basis  of  60$  metallic 
zinc,  earlier  in  the  month,  dropped  to  $44  al  the  close  of 
the  month,  with  choice  lots  commanding  s  premium,  bring- 

ing  the    price    to   as   high    as   $4S.      During   the    pasl    year 
  lal    producers    have    reaped    a    profit    much    greater    pro 
porlinnately  than  have  the  mine  operators,  due  to  the 
wide  margin  that  has  existed  between  the  price  of  spelter 

ami  the  price  of  ore.  At  no  lime  has  Ihe  •eight.-lo-one' 
basis  prevailed.  Formerly  it  was  considered  that  zinc- 
blende  should  bring  eight  limes  as  much,  per  Ion,  as  spel- 

ter brought  per  hundredweight,  but  litis  ratio  has  been 

materially  decreased.  In  1910,  when  a  $12  smelting  mar- 
gin   prevailed,   profits   were  said   to   he  good:   but    in   1911 

th   argiu    ranged   around  $20,   and   actually    wenl    to  $'JS toward  the  close  of  the  year.  Realizing  that  they  have 
not  been  united  in  their  fight  for  higher  prices,  the  ore 
producers  appreciate  the  fact  that  through  cooperation 
only  will  they  secure  a  price  which  they  believe  to  be  rea- 

sonable. Without  cooperation  the  heavy  production  of 
blende  continues  unimpeded,  more  than  5000  tons  per 
week  being  turned  out,  to  be  placed  on  the  market  al 
any  figure  the  smelters  care  to  offer.  With  unity  of  action, 
the  zinc-ore  producers  can  restrict  this  onl  put.  and  can 
to  some  degree  at  least  have  a  voice  in  fixing  the  price 
on   their  product. 

A  new  scale  of  buying  zinc  ore  lias  been  put  in  force 
by  the  Americar  Zinc.  Lead  &  Smelting  Co..  which  a  year 
ago  inaugurated  for  the  first  time  in  the  history  of  this 
district  a  method  by  which  the  mine  product  should  be 
bought  at  a  price  fixed  on  the  average  price  of  spelter  at 
East  St.  Louis.  The  new  contracts  are  much  less  favor- 

able to  the  mine  operator  and  are  not  being  accepted  as 
readilv  as  were  the  former  contracts.     While  the  old  con- 
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tract  fixed  a  smelting  margin  "1  $14.80,  the  new  contrast 
fixes  a  margin  of  $21,  and  many  features  of  the  i   racl 
an  mueb  less  desirable.  It  means  thai  the  producer  will 
nassive  from  $6  to  $8  pBr  (On  leas  lor  his  output  than 
under  the  chednle.     The  i   tracl  system  was  em- 

ployed only  by  the  one  company  and  was  largely  in  the 
nature  of  an  experiment.  The  numerous  other  companies 
buying  in  this  market  purchased  their  ores  in  the  old 
way.  by  bidding  In  the  open  market.  Comparison  of 

is  throughout  mil  shows  ilie  contract,  as 
originally  employed,  to  have  been  much  more  favorable  to 
Hie  producer  than  the  open  market  bidding.  Contract 
prices  invariably  were  much  higher  than  the  open-market 
figures,  the  difference  between  (lie  two  at  times  being  as 

i    as   $5    per    toll. 

After  remaining  idle  more  than  lour  years,  operations 
are  to  lie  resumed  at  the  plant  of  the  Ozark  Zine  Oxide 

Co.  ai   Joplin,  officers  of  the  company  having  decided  to 
-I   i  $10,000  on   repairs;     The  plant   will   he  ready   for 
work  about  April  and  will  employ  about  35  skilled  work- 

men. It  will  open  a  new  market  for  some  of  the  zine 

ores  of  the  Joplin  district,  though  Mexican  and  Western 
nils   are   used    almost    exclusively. 

Having  worked  for  years  on  an  enormous  ore  deposit 
Unit  netted  thousands  of  pms  of  high-grade  blende  and 

galena  concentrate,  the  Grace  Zinc  Co.'s  mill  on  the  Granby 
M.  A.  s.  Co.'s  land  at  Joplin  is  being  converted  into  a 
tailing  mill,  the  object  being  to  rebandle  the  great  hulk 
of  lime   and    llinl    gravel   that    passed    through    the  pi""'    in 
the  years  of  its  operation. 

ARCO,  IDAHO 

Wm.mkk'i'  M.  Co.   KitixTixi;  150-TON   Mini.. — PROPERTY   Db- 

SOMBBD  an'ii  Plans  OOTMNED. 

The  Wilheri  Mines  Co.  is  erecting  a  concentrating  mill 

ot  l.'iii  tons  daily  capacity  at  its  mining  property  situated 
in  Little  I, i.st  river  range,  Dome  district,  25  miles  north- 

easi  of  here.  Ii  is  expected  that  the  mill  will  he  ready 

to  operate  by  next  March.  This  plant  is  being  equipped 

with  a  10  by  20-in.  Blake  crusher,  two  sets  ,,f  36  by  16- 
ini  rolls  of  Allis-Chalnieis  make,  tour  Harz  jigs,  eight 

\Villle>     tallies,    two    sliincrs.    and    a    .">  -eoni  pa  rl  u,enl     J(   y 
classifier  for  classifying  the  product  of  the  fine  rolls.  The 
middling  and  tailing  from  the  coarse  tables  are  to  be  re- 

ground  in  a  Hardinge  6-ft.  conical  mill,  the  product  of 
the  letter  to  be  concentrated  over  slime-tables.  A  20-ft. 
picking  belt  will  extend  from  the  bin  to  the  crusher.  11 
is  estimated  that  15^,  of  the  ore  to  he  taken  from  the 

mine  is  high-grade,  and  this  cdass  of  (.re  is  to  be  picked 
off  the  belt  and  shipped  without  concentrating.  The  ore 

consists  of  galena  and  silver  in  a  quartzite  gangue.  M.  M. 

Johnson,  the  company's  consulting  engineer,  lias  made  a 
report  on  the  property  in  which  he  gives  an  estimate  of 

21,958  Ions  of  on'  exposed  and  ready  for  mining.  Assays 
of  about  200  samples  of  this  ore  show  an  average  of  23$ 

lead  and  2  "z.  silver  per  ton,  with  about  15c.  gpld,  making 
a  gross  value  of  $21.85  pee  ton.  In  Ibis  report  it  is 

figured  that  there  mil  be  a  loss  of  20%,  or  $4.54,  in  mill- 

ing, and  that  costs  will  he  T.'ic.  for  mining,  75c.  for  mill- 
ing, $2  for  wagon  haulage,  $1.25  for  railroad  freight,  $5.80 

as  smell  in      i  making  a  total  of  $14. Ml   per  Ion.  leav- 
ing a  net  value  of  $6.96  per  ton.  It  is  calculated  that 

the  concentrate   to   he  shipped  Vil)    run   50%    lead   and   5 
to   0   oz.   silver    per   ton. 

The  holdings  of  the  company  consist  of  15  lode  claims, 
covering  in  the  main  a  quartzite  country,  in  which  there 

are    several    well-defined    fissares   striking   northeast.      The 
mineralization,  as  indicated  by  the  croppings,  extends 

about   31   't.  and   lias  a   width  The    principal 
development  has  been  accomplished  by  means  of  No.  1.  2. 
and   3  cross-cut   adits,   the   tast-namei  ith  on 

ihe  principal  vein  oi  aboul  200  ft.  The  orebody  exposed 
by  the  development  already  performed  has  an  width 

of  21  ft.,  is  711  ft.  Ion-  and  ISO  ft.  deep.  Whal  is 
believe, 1   to  be  Ihe   northerly  extension   of  this  orebody  has 

been    opened    by   a    fourth    adit    known    as    the    'caved    tunnel.' 

loll  ft.  north  of  the  former  workings.  The  vein  exposed 

by  the  caved  tunnel  is  10  ft.  wide,  the  ore  assaying  lie, 
lead.  There  is  at  this  place  an  extensive  wash  ot  surface 
ore.  The  ore  reserve  indicated  has  been  blocked  out  and 

is  susceptible  to  measurement.  The  mill  is  situated  near 

the  base  "i  in''  mountain.  ("Ill  ft.  from  the  portal  of  adit 
No.  :i.  and  the  Ore  is  to  he  hauled  to  the  mill-bins  in  cars 

over  a  surface  tramway  of  that  length.  The  intention  is 
to  drive  a  haulage  level  to  the  orebody  from  Ihe  level  of 
iln  mill-bins,  whereby  an  additional  depth  of  400  ft.  will 

he  gained.  While  a  steam  plant  is  being  eiectc, 1  nl  the 
mill  for  temporary  power  purposes,  the  intention  is  to 

build  a  hydro-electric  power-plant  on  one  of  the  three 

creeks  which  How  through  the  company's  ground,  a  grant 
for  the  water  rights  of  which  has  been  obtained  from  the 

State  of  Idaho.  A.  S.  Ross,  one  of  the  principal  owners 

,,f  the  Pittsburg-Idaho  mine,  at  (lilmore.  Lemhi  county. 
Idaho,  has  a  controlling  interest  in  the  Wilberl  mine.  \Y. 

S.  McCormick,  Knight  &  Wnrnork,  and  others,  of  Salt 
Lake,  are  also  stockholders.  The  Wilhert  and  Pittsbttrg- 
lilaho  are  about  50  miles  apart,  and  situated  on  opposite 

sides  of  the  same  mountain  range,  both  being  lead  mines. 
The  latter  is  connected  with  a  spur  from  the  Pittsburg  & 
(iilinoiv  railroad,  which  extends  from  Armsted  to  Salmon 

City,   and    is   a   regular  shipper  of   ore. 

JOHANNESBURG,  TRANSVAAL 

Mixks    Department    Tki.i.s   of   Mineral   Pboductioij. — 

Coal.— Tin. 

According  to  the  returns  issued  by  Ihe  Government  Mines 

Depart   nt,  the  total  value  of  the  mineral  output  of  the 

Transvaal,  exclusive  of  diam   Is.  was,  for  October,  £3,187,- 
387.  Considering  that  gold  alone  amounted  to  £3,006,438, 

the  balance  may  not  appear  to  be  a  large  amount  to  dis- 
Iribule  among  the  base-mineral  output;  but.  nevertheless. 
base  minerals  have  made  some  progress  of  late.  Coal, 
of  course,  has  always  been  a  drug  on  the  market  since 

the  country  became  possessed  of  a  railway  system,  and 

selling  prices  have  been  constantly  falling,  until  in  October 

ihe  average  price  at  the  pits  was  hut  4s.  tid.  per  ton.  The 
district  commanding  the  highest  average  pit-top  selling  price 
had  to  he  content  with  5s.  7d.  per  ton,  while  the  cheapest 

district  oily  obtained  .'is.  9d.  per  ton.  It  is  clear  that 
Ihe  last  price  does  not  leave  much  margin  for  profit,  and 
is  obtained  under  somewhat  exceptional  circumstances. 

Owing  to  the  efforts  of  the  Transvaal  Coal  Owners'  Associa- 
lion.  coal  prices,  though  low.  are  steady,  and  the  majority 

of  collieries  lately  have  been  able  to  earn  a  small  dividend 
for   the   shareholders. 

The  value  of  tin  ore  shipped  during  October  was  again 
somewhat  disappointing,  as  it  only  amounted  to  £26,181, 

as  ,   ipared  with  £45,009  in  July.  This  fall  seems  prob- 
ably due  to  the  Zaaiplaats  mine,  the  principal  producer  in 

the  Transvaal,  not  having  been  so  overpnshed  to  obtain  a 

maximum  output  and  shipments  since  Ihe  manager  has  re- 
turned, for  there  are  few  producing  mines  as  yet  in  the 

Wat, Thing  district,  and  a  marked  restriction  of  output  at 
any  one  firings  down  the  monthly  returns  lor  the  whole 

eountry.  Affairs  at  the  Zaaiplaats  mine  have  not  been  run- 
ning smoothly  of  late,  as  the  manager  has  persistently  re- 

fused to  adopt  the  suggestions  of  the  acting  manager  and 
consulting  engineer,  regarding  the  equipment  and  policy. 

The  directors,  after  agreeing  to  the  proposed  method  and 
acting    upon    it.    have    now    withdrawn    their  consent    to    its 

adoption,  0]     the  wishes  and  threats  of  the  manager.     It 
is  believed  that  the  plan  of  the  consulting  engineer  was 

Largely  suggested  by  the  acting  manager,  and  no  surprise 
need  be  expressed  thai  affairs  have  recently  been  somewhat 

topsy  turvy.  The  Zaaiplaats  mine  is  a  phenomenally  rich 

one  in  places,  and  the  doings  there  uiilsl  have  some  effect 

upon  the  fortunes  of  the  whole  till  deposits  in  that  tjis- 
liicl.      Copper  ore  also  was  shipped   during  October  to  the 
a   mi   of  only  £3014,  although  in  August  shipments  had 

grown  to  (.'5007.  When  once  the  new  railway  is  constructed 
io  the  northern  copper  lields.  there  is  every  indication  that 

copper  shipments  will  materially   in, 'rease. 
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ii  i«  Um  month  of  dividend  distribution!  :i 

,000,(100,  ii  i-  .-in in   I.  will  b*  disbuj  July, 
. t  mi nii.i I  distribution  was  made,  nun 

had  authoi iliea  declared  thai  the  resulting  evideueea  of  ex 

ilitnre  rould  be  found  along  the  automobile  highways; 

that  iliuM-  who  before  had  do  can  were  making  tbeir  Brat 
payments  and  taking  their  first  trips,  thai  tboae  who  bad 

ears  were  investing  tbeir  dividends  in  new 

•  and  « «i  othing  of  tbe  gallons 
and  galloi  line  required.     It    was  hoped   that    in 

lbs  winter  season  it  might  l>.-  possible  to  draw  tbe  attention 

of  t In-  public  from  other  things  and  create  some  speculative 
interest;  it  is  something  "i  a  shock  i"  the  old  timers  to  tin. I 

tliat  tbe  public  is  through  speculating,  whether  the  market 

-  up  or  down.  Shares  bought  for  investment  do  nol 
greatlj  interest  the  makers  oi  markets;  they  prefer  the 

trader  for  market  profits  who  goes  In  and  out  every  day. 
The  sorrow  of  Wall  Street  is  that,  like  Western  big  game, 

i  specimens  are  b.   ning    •<•  and  more  rare. 
In  copper  there  seems  to  be  a  good  deal  of  underlying 

skepticism  concerning  the  recent   upward  trend   in   prices. 

Some  "f  the  large  i   su   re  are  questioning  the  soundness 

of  the  situation  and  the  movement  in  the  shares  hardly 

justifies  Ihs  tears  expressed  by  some  of  the  producers  oi  n 
runaway  market.  While  it  is  not  known  as  an  absolute 

certainty  that  a  pool  of  big  producers  was  formed  during 
the  latter  months  of  last  year,  it  i-  so  asserted  in  Borne 

quarter-,  the  story  being  that  the  group  included  some  of 
the  more  important  foreign  agencies,  and  thai  a  large 
am.. um  of  copper  ha-  been  accumulated  in  an  endeavor  to 
stampede  the  American  manufacturer  into  the  market.  Dis- 

cnssi.m  ..I   the  topic  with  manufacturers  reveals  the  facl 

that  many  ..I'  them  uere.  and  are.  uneasy  Over  the  prospeol 
.if  higher  prices  ami  no  metal  on  hand,  hut.  while  the  report 

of  the  Producers'  Association  for  December  mil  was  ex- 
pected i"  make  a  strong  allowing,  there  was  a  tendency  to 

await  developments.  It  it  he  true  thai  a  group  "I  copper 

producers  working  with  the  larger  selling  agencies  has  pur- 
chased ami  is  now  carrying  any  large  pan  of  the  copper 

which  is  supposed  t"  have  gone  int. ■  consumption,  if  the  de- 

crease in  the  world's  v  isihle  supply  proves  eventually  to  be 
tunted  for  in  this  way.  it  is  sale  to  say  that  in  the  end 

the  copper  market  will  suffer  more  than  it  will  gain.  In 
the   meantime,   one    factor   may    he   taken    as   assured — every 
producing  mine  that  can  lake  mil  copper  at  a  satisfactory 

profit  on  the  present  market  is  straining  to  bring  produc- 

tion up  to  capacity.  An  instance  of  the  quick  expan- 
sion in  production  which  may  lie  anticipated  is  the  record 

of  the  Anaconda  fur  December,  which  turned  out  24.40(1,0(111 

lh..  being  an  increase  of  s   c  3,500,000  lb.  over  the  figures 

for  the  month  preceding,  and  considerably  more  than  any 

month  of  the  year.  The  Phelps-Dodge  output  has  already 
shown  a  marked  increase  and  may  lie  expected  to  grow 
further.  December  output  was  13.199.042  lh..  as  against  an 

average  of  about  11,000,000  11).  for  the  preceding  months 
of  the  year.  If  similar  increases  arc  to  be  made  by  the 

larger  mines.  February  or  March  will  probably  see  the  sur- 
plus gaining  in  bulk  once  more.  The  foreign  visible  supply 

is  shown  by  fortnightly  figures  to  show  an  increase  on  De- 
cember 31  of  something  over  1,500,000  lb.  If  is  rather 

expected  that  December  export  figures  will  break  all  pre- 
vious records. 

The  trial  of  George  Graham  Rice  and  his  associates 
is  still  dragging  along,  without  other  incident  than  the  action 

of  tbe  court  in  forfeiting  the  bail  of  tbe  principal  defend- 
ant. The  spectacular  methods  of  Albeit  Freeman  and  his 

association  with  Julian  Hawthorne  have  been  the  subject 

of  a  great  ileal  «f  comment  during  the  past  eighteen  months, 
during  which  time,  these  two  and  their  co-workers,  among 

whom  was  .Josiah  Quiney,  a  former  mayor  of  Boston,  Mas- 

sachusetts, floated  several  properties  in  Canada,  The  glitter- 
ing prospectuses,  written  by  Mr.  Hawthorne  and  spread 

broadcast    through    the    mails,    are    now    declared    to    have 

•  ,  .    ..t   the   , 

to  Ik.  built,  at  least  iii  the  n   bate  futut 

company,  which  has  had  a  long  hard  pull  ii  pi  to 

■pel.    I-    said    to    Im-    u  I     with    the 
Slept..,    \  alley  s.  ,\.  M.  Co,  for  treatment  ol 

SheitU    lug    lo    obtain    a    -ali-l.i 

smelting  contract,  and  if  possible  to  postpone  thi 
of   ll-  own    planl.      The  governing    factor   in   both   cause   uu 

donbtedly  i-  the  intention  to  lake  advantage  ,.t  the  pi, 
metal  market  and  avoid  I  he  delay  n   s-ar,\    to  const  ruction. 

The  Calumet  a  Arisona,  however,  i-  in  better  stead,  having 
a    plant    which  can    he   used    while  the  new   smeller,   which   is 

I,,  est  ah... n  $2,000,000,  i-  ted. 

It    has   been   a   long   lime  since  Ihe   New    Fork    market    look 

any  particular  active  interest  in  (ripple  (reel;,  hut  an 
effort  is  to  be  made  i,,  make  a  trading  market  in  El  Paso 
Consolidated  on  the  New  York  Curb. 

Business  of  the  1  .  S.  Steel  Corporation  continues  to  show 

improvement,  ami  the  volume  ,.t  new  older-  is  now  greater 
than  in  months  past.  Ii  is  said  thai  business  now  averages 
i5,000  tons  per  day.    The  Corporation  ha-  also  increased 

its  pro, Inchon,  and  operations  are  now  al    -in,    ,,|    capacity. 
Because  oi  the  increase  in  business  in  December  ami  the 

-lightly  higher  range  of  prices,  it  i-  estimated  ilmi  earnings 
for  the  quarter  closed  December  31  amounted  to  between 
^24.000,1111(1  and  $25,000,000. 

BUTTE,  MONTANA 

\nmiimh    \\ii    ButTE-BalLAKLAVA    May    SETTLE    DISPUTE 

Out  ok  Court.— Work  Started  on   Butte  Central 

Concentrator*— Aistaoqnda  Production, 

There   are    rumors   afloat    to   the   effect    that    a   settlement 

of   the   litigation   between   the   Anaconda   Copper  .Mining 
Co.  and  the  riutle-Hnlluklava  company  might  he  made  in 

the    next    feu    week-.      In    the    application    for   the    hearing 

of  the  case  in  some  oilier  placi   Iside  of  Butte,  the  Butle- 
liallaklava  c   puny  asserted   that    it   was  impossible   to  gel 
a  fair  trial  in  this  city  owing  to  the  powerful  influence 
of    the    Anaconda    company.       W.    II.    Weed,    of    New    York, 

who  is  the  expert   of  the   Bntte-Ballaklava  company,  and 
II.  V.  Winched!,  who  acts  for  Ihe  Anaconda  company, 

many  months  ago  completed  all  their  examinations,  ami 
are  here.  They  have  hail  some  conferences,  and  while 

neither  one  of  them  will  express  any  opinion,  it  is  thought 

they  are  discussing  a  possible  line  of  agreement  for  sub- 
mission lo  the  interested  parties,  both  acting  in  behalf  of 

ihe  companies  they  represent.     The  contention  of  Ihe  Ana- 
  ida   company  is  that    the    Ibtltc-liallaklava   company  was 
taking  ore  from  the  Bight  Bower  and  (he  Mountain  Chief 

properties,  and  .+  1,800,000  is  asked  as  (he  value  of  Ihe  ore 
taken.  The  Butle-Kallaklava  company  prospered  for  some 

time  previous  lo  the  Anaconda  company,  securing  an  in- 

junction prohibiting  il  from  mining  in  the  ground  in  dis- 
pute, and  even  paid  one  dividend.  Since  Ihe  injunction 

Im-  been  in  force,  the  Butte-Bailaklava  company  has  sunk 
the  shaft  200  ft.  and  has  carried  on  some  development 

work    in    .ground   other   than    the    territory    claimed    by    the 

Ana   da   company,   but    with   little  success. 

Work-    has    been    commenced   on    Ihe   concentrator   of   the 
Butte  Central  Copper  Co..  and  it  is  announced  ihe  planl 
is  lo  he  reaily  for  operation  by  .June  1.  Il  will  have  a 

capacity  of  IOO  Ions  ami  will  be  operated  by  electricity. 

The  company  is  maintaining  shipments  of  about   50  tons 

per  week  from  its  Ophir  mine,  and  Sam  MeConnell,  super- 
intendent   of   the    property,   says    thai    more   than    sufficient 

a   ey    is    being   received    from    Ihe    shipments    to    pay    all 

running  expenses. 
It    would    appear    from    the    ollicial    figures    of    the    pro- 

duction  of   (he   Anaconda  company  for  the  month   of  De- 
e   her  that   Ihe  output    was   increased    2,500,000   lb.   during 
thai  month,  and  that  it  was  24,400,000  lb.,  or  within 
600,008  lb.  of  the  amount  announced  to  be  increased  this 

year.  This  was  the  largest  output  of  any  month  last  year 

and   brings  the   production    of  the   Anaconda    for   Ihe   year 
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191]    up  i,,  260,852,000  lb.,  and  adding  the    Baal    Butte 
company   i  total   production   for  the  year  in  this 
district  273,238,000  lb.  of  copper,     s...  while  thi 
waa  started  in   December,  it   will  be  cimti   I  ibis  month, 
when  the  production   probably  (rill  slightlj  i,000, 
nun  |b.,  .i     the   High   Ore,  which  was  closed  down  nil   

ane   int<   mmiasion 
  ■  have  slightly  increased  their 

ontpi  been  el   I  do*  d,  and  ii   was 
h,,,  i  ...    idi   the  High  <>iv  will 
than  make  up  f<  down  of  the  Leonard.     The 

   during  the  time  it   waa  onl   of  <   mission,  in 
addil  d  for  ho     ing  ore  by  i 
air,  had  skip  chutes  trail!   at   di  which 
the  ore  la  dum]  ad  to  be  held  in   readiness  to  be  hoisted 
t.i  the  Burface.     The  skip  chutes  are  of  the  most  modern 

km. I  unci  will  greatly   facilitate  the  work  of  g   ■   the 
rook  to  the  surface  in  large  quantities,    The  Badger  State 

.'mil  Tramway  mines,  before  the  end  of  il   nth,  will  be 
,,,■■    increa  ed   quantil iea   of   ore,   bul    nol    much 

one  half  whal  thay  could  produce  if  the  occaajoi 
it.    These  mines  are  among  the  richeal   in  the  district  and 
an  in  excellent  ■   lition. 

\'..w  thai  the  Anaconda  company  has   I  an  in- 
crease in  production,  both  the  l-";i^i   Butte  and  Tuolu 

i. .mi |   iea  will  follow  sail  in  the  near  future.    The  Tuo 

lni   pany'a   new    surface   plant    will   not    !»•   ready 
in  go  into  commiaaii   loh  before  the  hisi  of  the  month, 

.1    will    therefore    be   along   b1   i    the   BtbI    of    nasi 
in. .ml    before   ibis   mine   shows   anj    increase.     The    Eaat 

Hun.'  i:   ii.. i  likel)   i"  increaae  its  outpul  muoh  before  Ibe 
of  the  month,  although  there  ia  an  immense  quantity 

c,t'  ore  blocked  out   and  ready  to  be  broughl   to  the  Bur 
face.    The  smelter  capacity  will  be  increased  in  the  near 
future  by  the  adding  of  a  new  l>ln>i  furnace,  the  inatalla 
i  ion  of  a  in.  ii  i    ii"«  under  way. 

TEPIC,  MEXICO 

hi. i.    mi.i:-    i ;  i . .  i  ■  i  - .  i  •, . , .      Railway    Connection 

El    Frontal,  which  is  eaat   of  the  town  of   Etoaamorada, 
Tepic,  some  -i\   houi  lacs   ride  from  the  railroad 
Una,  and  ia  owned  bj  an  America   ipanj  having  offices 
in  Cincinnati,  is  mm    attracting  attention.     Extensive  de 
velopmenl  work  b«  been  done  d       the  paal  three 
.mil  H  large  tonnage  of  ore  baa  i   a  blocked.     A  bodj  of 

ore  7  ft.  wide,  reported  to  aaaa)   $11    per  ton,  waa  I   <<' 
lust   month   in  i       oul     J  iO    ft,    below    the    adil  level 
The  mill  and  cyanide  plant    which  was  erected  two 
ago,  inii  not  Btarted  for  Each  oi  iufficienl  tonnage,  are  being 
pul    in  sii;i|  e  and  will  co  i ine  in    February. 
\  large  trael  of  land,  well  wooded  and  watered,  BurroundB 

md  waa  purchaaed  bj    the  i   pany  several 
also  owne  a  promising  pros]   t 

i   the  Bouthen    Pi   ailroad  Btation  Tagb,  called  La 

i  'in  m  i.  lit           peel  work  i..     iliis  prop 
arty,   bul   Burface   assays  of   the  outcrop,   which   is   wide, 
sIk.u    v.'iv     I  values  in  gold  and  silver.     There  are  b 
nun    i  Spanish  woi  kings  on  this  property.     With 

facilities  which  tl  Iroad  affords,  Iliis  pro] 
ought  l"  offer  many  advant  operation. 

Minitaa,  shunted  Borne  Bve  minutes'  ride   from   the 
Southern    Pacific   railroad   Btal      rlosamorada,   is  steadilj 

The   flow   of   water  which    for 

some  time  greatly  impeded  the!  work,  has  been  controlled 
by  the  aid  ol    i   i  owerful   pumping  plant.     A.   ding  to 
records,   this    property,   which,   judging   by   the  many   old 
w..il  ilong  the  vein,  must   have  been  wo 
verj    extensively   by   I  lie   Spaniards  during  colonial    tines, 
was  ;.   large   produi  ei ,     Tl 
.1.   Tl   ins  nl    Elay,    Arizona,   was  on   the   ground   during 
the  ii   Hi  of  1 1  claims 
fr    I.  J.  Hull,  wliose  claims  are  situated  in  the  neighboi 
i   ,1  of  the  town  ol 
mine  which  baa  been  Bhipp  to  San 

Francisco  for  the  paal   two  yeara    Cucl  i  <.-d  in 
the  municipality  of  AVeaponeta,  uear  the  \  i I l;t^;<-  ol    Huaji- 
cori,   is  owned   by   the   Lacy    fi   'j    ...    Los    Ingeles  and 

ol  the  three  brothers,  Ed.  Laey.  This  is 
:i  copper  gold  mine  and  said  to  have  large  reserves  of  ore 
blocked.    The  Cucharas  waa  one  of  the  fewj  if  nol  the  only 

in  the  Territoi v,  which  shm  down  during  the  revolu- 
tionary trouble  in  May  mil.    Work  has  been  resumed  in 

r,  and  |  :i  be  Btarted  within  a  month. 
The  Zopilote  property  is  owned  by  a  Qerman  company 

with  offices  in  Hamburg.  Ii  ia  one  of  the  largest,  ii  not 
il...  i;,(  in  the  Territory  of  Tepic.     Before  the 

  panj    acquired    ii    in   the   eighties,   the   mini 
were  owned   by  Beveral   Mexicans  who  worked   them 
years  with  large  profits,    A lil    ird  of  the  p 

.1   during  those   times  exists,   it    is  stated   on   good 
authority  thai  several  million  pesos  were  taken  out.    The 

hi    i pany  acquired  all   of  the  eleven  mines  now 
  prising   the  Zopilote  group]  and  also  b  large   trael   of 
s   ■  30,000  acres  of  land  Burr   ling  it,  and  erected  a 
stamp  mill  and  hypo  tixiviation  plant.  There  are  a  number 
of  substantial  administration  buildings  and  a  pleasant  town 
of  brick  1   sea  erected  by  the  company  and  accommodating 
   2000  |   pie,  ii  church,  a  achoolhouse,  etc.    The  Grer 
mini  company  worked  the  property  without  interruption 
for  nil. .nl  25  years,  milling  during  the  laal  ten  years  about 
500  i. .us  per  month,     During  this  ii    the  property  bus 
produced  some  $10,000,000,  The  ore  waa  roasted  and  treated 
by  the  hypo-lixiviation  process,  al  a  very  high  cort.  In 
the  year  1908  the  property  dosed  on  account  of  the.  low 
  r  silver.     A.  V.  Flyni,  n  mining  and  metallurgical 

engineer  of  Minnesota,  acquired  the  property  under  lease 
.■in, I  option   in   M :i \   last,  and   (withstanding,  the  revolu 
tionarj  trouble  in  the  country,  he  started  work  al  once. 
The  20-stamp  mill  and  the  two  ball-mills  were  repaired  and 
pul  in  commission,  a  concentrator  was  erected,  and  the 
old  hypo-lixiviation  plant  was  converted  into  a  cyanide 
plant.  Milling  commenced  i"  Anguat.  Since  (hat  time  the 
plant  has  run  without  interruption,  the  property  employing 

200  men.    Tie-  si,i|   rats  are  from  piu.ono  to  P*15,000 
per    nib.    There  are  large  reserves  of  low-grade  ore  in 
the  ii   b,  ns  the  old  company  did  nol  attempt  to  work  any 
ore  assaying  leas  than  one  kilogram  of  silver  per  ton.  The 

i. mi  the  Jabalina  and  Etastauradora  mines  are  being 
worked  al  present  Some  high  grade  ore  running  from  8 
to  i'1  kg.  of  silver  per  ton  is  reported  to  have  been  found 
in  both  these  mines.  There  is  a  line  water-power  near 
il..  property,  which  ii  is  planned  to  develop.  This  prop- 

erty ought  in  become  a  large  producer  with  n  further  in- 
crease in  the  capaoit}   of  the  plant. 

The  Tenamoche  is  situated  on  the  edge  of  the  ground 
belonging  to  the  Zopilote  company  and  is  owned  by  an 
American  eompanj  controlled  bj  a  Mr.  Ramsdell  of  Groat 
lajara.  Development  haa  been  under  way  lor  i be  pasi  three 
years,  opening  up  old  Spanish  workings.  11.  Hale,  who 
did  the  development  work  al  the  Favor  mines  in  the  llos 
totipaquillo  district   before  Mr.   Ramadell  sold   them,  is  in 

e.  The  ..res  are  silver  bearing,  and  the  mine  is  said 
lo  contain  high  grade  ore.  There  is  no  mill  on  the  prop 
eriv.  Inii  n  shipment  is  now  being  made  ready  to  be  sen' 
over  the  Southern   Paeific   railroad   to  a   northern  smeller. 

The   1'iirisima  is  situated  60  kill   Ires  north  of  II   itv 

of  Tepic,  two  hours'  horseback  ride  from  the  Southern  Pa- 
cific railroad  Btation  Corte,  and  is  ow   1  by  A.   K.  Flynt, 

who  has  been  doing  development  work  during  the  paal  live 
veins.    Th   e  is  valuable  for  both  '_'"hl  and  silver.    The 

win    is    from    8    to     III    ft,    wide,    Ibe    ore    assavs    $12    lo    $l"i 
per  ion  across  the  vein,  and  there  is  said  to  be  'blocked 
onf  s    50,000  i. .us  of  ore.     A  steam  hoist   and  crasher 
have  latelj   1   a  installed  at  the  mine,  and  additional  eya 
aide  tanks  and  a  Wilfley  concentrator  are  being  erected  at 

the  mill,  increasing  the  present  capacity  to  '-.'">  ions  per .in.  No  ore  haa  been  stoped,  all  the  ore  milled  originating 
from  the  development  work,  which  bus  paid  the  expenses 

of  operating  the  property.  The  Southern  "Pacific  railroad 
will  he  opened  us  far  ns  the  < •  1 1 \  of  Tepic  on  January  15, 
1912,  establishing  b  direct  connection  between  Califomifi 
and   the  eitj    of  Tepic,  a   trip  of  about    three  days,  and 

is  no  doubt  that  this  district  will  receivi   isiderable 
attention  in  the  near  future. 
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ALASKA 

Ti..  ivetnbar  mm 

with  an  VMunaiol   realizable  value'  i 

ii7   111    N'ovi  iii.    preceding 
■ling   profit  ■!   iii   November 

an. I  23,391  111  October.     Count  ruction  expenses  amounted  t" 
bar,  leai  ing  nel  profits 

of  $23, !>.'>;'  anil   $10,170   t.o    iii.-   respective   i   iths.     The 
_•.■  yield  mi  |2.0]    per  ton  •  >!   ore  in  November  and 

$2.76  in  October. 
The  Alaska  United  ft  M.  Co.  in  November  made 

productiot  ;  'estimated  realizable  value,'  in. in  the 
Beady   Bullion   and  700   Ft.  olaims,  (114,770   in 
October.     Operating  98  in   November, 

in   October,  leaving  operating  profl 
-"J. 701  In  October.  Construction 

expanses  in  November  amounted  t..  $31 17.  and  in  October 
t..  |7482,  leaving  nel  profits  Ifl  and  $55,219  tor  the 

live  months.    Tbe  average  yield  in  November  tor  t li<- 

Beady  Bullion  claim  was  *'.'..'>J  per  ton  of  ore,  against 
in  thr  preceding  month,  and  for  the  Tim  Ft,  claim  $2.45  per 
ton  in  November,  against  $3.07  in  October. 

The  Alaska  Treadwell  G.  M.  Co.  in  November  made  -i 

gross  production  of  $154,578,  'estimated  realizable  value.' 
Operating  expense  amounted  to  $89,835  and  construction 
expense  t<.  $14,885,  leaving  a  nel  profit  ol  $49,858.  The 
average  yield  was  $2.46  per  ton  •  •!  ore.  The  October  report 
has  been  published. 

ARIZONA 

QtLA    COUNTY 

The  Summit  mine,  formerly  known  as  the  Gibson,  which 
was  iiniler  option  to  the  Summit  Copper  Co.  for  $442,375, 
has    reverted    to    the   original   owner.    The   Gibson    Copper 
Co.     The  latter  company  has  a  few  men  at  work  to  keep 

the  mine  unwatered,  but   it   is  reported  that   Mtual  devel- 
opment will  not  be  undertaken  for  several  months. 

Pinal  County 

The  Magma  Copper  Co.,  supposed  to  be  controlled  by 
Thompson  &  Gnnn,  is  reported  to  be  developing  a  large 
deposit  of  ore  from  which  an  average  sample  assayed  50 
and  till  oz.  silver  per  ton.  The  sample  was  obtained  on 
the  SOO-ft.  level.  The  ore  is  being  shipped  to  the  Bl  Paso 
smelter. 

CALIFORNIA 

Calaveras  i  'ounty 

Protest  Against  the  Penn  M.  Co.'s  smelter  al  Camp  Seco 
has  been  lodged  by  A.  II.  Keir.  secretary  of  the  Farm- 

ers' Protective  Association,  and  a  delegation  of  farmers 
from  Amador,  Calaveras,  and  San  Joaquin  counties,  with 
the  supervisors  of  the  last-named  county.  Press  accounts 
state  that  the  Calaveras  and  Amador  boards  are  waiting 
to  see  what  action  the  San  Joaquin  supervisors  will  take. 

Mono  Counts: 

The  Tonopah  M.  Co.  is  reported  to  be  negotiating  the 
purchase  of  the  Lundy  mine,  owned  by  the  Crystal  Lake 
company. 

Nevada  County 

(Special  Correspondence.) — The  North  Star  Mines  Co. 
declared  a  Christmas  dividend  of  8%,  making  a  total  of 

17'  ",  on  the  capital  stock  disbursed  during  the  year.  The 
payment  in  1910  amounted  to  XV ',  .  The  reduction  for 
the  present  year  is  credited  to  greater  depth  at  which  the 
ore  is  mined,  less  production,  and  heavier  operating  ...sis. 
It  is  understood  the  company  is  planning  for  the  opening 
of  ore  in  the  Massachusetts  Hill  mine,  one  of  its  main 

holdings.  Considerable  work  has  been  performed  during 
the  year  at  the  Cincinnati  Hill  group,  but  results  were 

not  altogether  satisfactory,  according  to  reports.  The  com- 
pany acquired  control  of  the  Champion  mine,  Nevada  City 

district,    and    installed    machinery,    including    an    electric 

pump, 
..I   to   prove  one  of   II 

pan]  ania   If.  O  l» ■ 

i  In-  1  important 
some  in. mi!  '  nine 
will  .  ...ii.  an.l  the  steam  pumpi 

■  I    ami    everythin  to   start, 
shaft  will  be  sent   100  it.  deeper,  J.  YV.  V  ten 

mento.  baa  ■  ris  months'  opium  on  the  property, 
alley,  December  31. 

The  Miii.liic  G.  M.  Co,  and  Mincliie  Extension  <'•    M   Co 
property  was  Bold  December  20  al  sheriff's  sale  to  the  Pa 
cificOasA  Electric  Co.  for  $10,000,    The  sal  iriaf) 
a  judgment  ..!  the  Smith  Yuba  Water  Company, 

I'll   M  vs    Col  HOT 

Valuable  ore  was  discovered  recently  in  the  Brown  Beat 
mine,  ahoui  fourteen  miles  easl  of  Qnincy. ..  County 

Frank  Griffin  was  elected  president  of  the  Nat. .mas  Con 

solidated  of  California  at   a   directors'   meeting   December 
'js  in  San  Francisco.     Eugene  l>e  Sabla,  who  retired  from 
the  presidency  on  account  of  llie  pressure  of  other  business, 
,.:i-  elected  vice-president. 

Ban  Fbancisco  County 

The  animal  meeting  of  the  San  Francisco  Stock  Exchange 
was  held  January  s.  A.  B.  Buggies,  president  of  the  Ex- 

change, reported  thai  the  oil  and  stock  exchange  transae 
tions  tor  the  year  closed  amounted  to  more  than  $30,000,- 
000.  Officers  were  reelected  as  follows:  A.  B.  Buggies, 

president;  William  Edwards,  vice-president:  J.  J.  Mrlven- 
zie.  secretary;  C  D.  I.uing,  treasurer.  Messrs.  King  and 
Laildon,  respectively  chairman  and  assistant  secretary,  also 
were  chosen  to  <fv\f  anolher  year. 

Shasta   COUNTY 

(Special   Correspondence.) — The  Bully  Hill  Copper  Co. 
is   reported   to   he   contemplating  the   early    resumption   of 

V                    Hill m.  .  .  1     ̂ PjBH 

WBTiKZ^-^                "m*k 

MAMMOTH    SMELTER,   SHASTA   COUNTY. 

activities  at  its  llelaiuar  smelter.  It  is  said  an  electrical 

process  will  be  employed  to  recover  zinc  and  copper  con- 
tent. The  company  conducted  extensive  experiments  with 

the  electric  iron-smelter  at  Heroult  last  summer,  and  re- 
sults were  understood  to  be  encouraging.  The  Bully  Hill 

mines  are  the  deepest  copper  properties  in  the  county, 
having  been  developed  to  a  depth  exceeding  000  ft.  The 
ore  carries  zinc,  gold,  and  silver.  The  General  Electric 
Co.  of  New  York  is  largely  interested  in  the  company. 
The  Delta  Consolidated  is  planning  increased  activities 
with  the  advent  of  spring.  Shipments  of  gold-hearing  ore 
recently  made  to  the  Mammoth  smelter  yielded  fair  profits. 
The  ore  is  silicious  and  finds  a  ready  market  at  Eennett. 
S.  I).  Furber  recently  assumed  charge  of  the  property. 

It  is  stated  the  German  syndicate  which  acquired  the  Even- 
ing Star  mine  several  years  ago  is  arranging  for  an  earlj 

resumption  of  activities.  The  mine  is  situated  in  the  Old 
Diggings  district,  a  few  miles  west  of  Redding.  George 
II.  Bayha  is  resident:  manager.  Deep  development  at  Hie 
Keid,  another  Old  Diggings  producer,  will  commence  early 
in  the  new  year.  The  Shasta  Copper  Exploration  Co.  is 

prospecting  the  Stowell  claim  and  contiguous  territory  ad- 
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joining  the  Balaklala  estate.  The  trad  lies  in  the  section 
situated  between  the  Mammoth  and  Iron  Mountain  prop- 

.  and  gives  considerable  promise.  Alden  Anderson 
and  associates  are  reported  to  be  planning  development  ai 
the  Trinitj  group  of  gold  claims.  The  property  is  equipped 

with  a  2-stamp  mill,  and  it  is  understood  a  larger  planl 
will  be  installed.  The  Glenn  Copnty  M.  Co.  is  preparing 

in   equipment  on  its  holdings  in  the  Dog  Crock  'lis 

trici.     Lessees  opened  s>   1-grade  ore  during  the  summer. 

anil  prospects  are  encouraging.     The  Noble  Electric  Cop- 
per Co.   has  completed   th  electric   iron-furnaces 

ai  lleronli.  Pig  iron  will  he  produced  in  commercial  quan- 
ities  in  i  he  coming  year. 

Bedding,  December  30. 

Sierra  COUNTY 

(Special  Correspondence.)     Ahc  Hall,  the  now  supertax 
len.lenl    of    the    TightneT    Mines    Co.,    has    taken    chaise    of 

i  he  property,  ami  is  outlining  plans  Tor  development. 
Sufficient   ore  is  blocked  oul   to  keep  the  planl   operating 
lor  several  months,  ami  it  is  undersl   1  the  lower  work- 

ings will  lie  crowded  ahead  to  open  the  Red  Star  ami 
other  veins  to  considerable  depth.  The  snowfall,  thus  far, 

lias  not  hampered  work.  The  Sixteen-to-One  company  has 
taken  a  lease  on  the  Nissen  mill,  owned  by  the  Tightner 

company.  High-grade  ore  is  being  crushed.  The  mill  at 
Plumbago,  controlled  by  the  Croesus  M.  Co.,  is  running 
largely  on  ore  from  the  winze  in  adil  No.  4.  Progressive 
development  is  under  way  ami  considerable  new  territory 

ilv  opened.     The  power  ditch  has  been  re- 
  structed  ami  other  surface  work  accomplished.     C.  W. 
McMcekin  is  manager.  It  is  reported  that  the  Rainbow 

company  i>  planning  work  along  advanced  lines  during 

the  coming  summer.     This  was  formerly  one  of  the  besl 

properties  at   Alleghany,   bul    the  shoot   was  lost   ah      e 

year  ago.  The  property  is  equipped  with  a  10-stamp  mill. 
Denver  people  principally  are  interested,  ami  I,.  P.  Wood- 

bury is  manager,  other  Alleghany  companies  report  plans 
for  progressive  work  with  the  new  year.  Tin  lai  !  of  suffi- 

cient water  has  forced  the  closing  of  the  big  hydraulic 
mines  at  Scales  ami  Brandy  City.  The  snow  has  partly 

blocked  a  portion  of  the  ditch  system,  ami  unless  heavy 
rains  set  in.  considerable  difficulty  will  he  experienced  in 
operating  the  gravel  properties.  The  Neocene  at  Scales, 
and  the  Brandy  City,  are  two  of  the  largest  active  hydraulic 
mines  in  central  California.  The  Oro  Finn  company  is 

rapidly  completing  its  5-stamp  mill  at  the  Oro  Fino  mine, 
on  Hopkins  creek,  near  Downieville.  The  Johnson  con 
centrators  have  been  installed.  The  vein  averages  around 

•_'ti  ft,  wide,  consisting  of  quartz,  schist,  and  porphyry. 
The  adjt  has  been  driven  -"'."ill  ft.  The  ore  is  said  to  he 
of  fun-  grade. 

Alleghany,  January  f>. 
Tulare  County 

Newsp  ile  that  a  deposit  of  pure  feldspar, 

used  in  glass-making,  has  heen  found  near  Globe,  nn  the 

upper  Tule  river,  by  agents  of  the  Pacific  Glass  company. 
i'mxk  County 

'Special  Correspondence.) — The  Columbus  mine  has  heen 

sold    for  a  cash  price,  the  buyers  being  wealthy  San   Fran- 
cisc   en.     The   property    is   situated    aboul    three   miles 
northeast  of  Tuolumne  ami  has  heen  idle  for  a  number 

of  years.  Work  was  started  on  January  (i  witli  a  small 

men.  Some  machinery  will  immediately  he  in- 

stalled, a    n  nd  the  shaft   repaired, 
alter  which  it  is  the  intention  to  sink  2011  ft.  deeper.  T. 
C.   Winwood    is   temporarily   in   charge  of  operations. 

Complete  operations  will  he  resumed  at  the  Shawmut 

before  long,  the  overhauling  and  repairing  of  the  large 
plant  being  about  finished.  A  contract  lias  been  let  for 
cutting  a   raise  in   the  .lumper   from   the  500-ft.   1cm  1    north 

tn  the  200-ft.  level.     Development   work  is  being  done  in 
various  parts  of  the  i  the  shaft  is  being  repaired 
lirlow    the   depth    of   200    feet. 

The  Rising  Sun  mine  at  Arastraville,  owned  bj  D.  A. 

Porter  of  Los  Angeles,  is  beii  anwatered  and  -ill  he 
examined    by    Thomas    Wilkins   f    Los    Angeles.     The 

MeAlpiue  mine,  south  of  Jamestown,  has  heen  unwatered 

and  development  work  is  now  in  progress.  The  Clio,  of 
which  M.  I>.  Kelly  is  superintendent,  is  now  in  full  oper- 

ation,  the   mill   having  just   heen   started. 
About  $40,000  will  he  expended  in  surface  equipment 

at  the  Black  I  hik  mine.  Some  work  is  being  done  at  the 
Mammoth,  one  o£  the  group  of  claims  owned  by  the  Re- 

publiean  M.  Co..  commonly  spoken  of  as  the  Republican 

mine. 
The  Climax  mine,  near  Stent,  owned  by  C.  A.  Fitzgerald, 

has  just  heen  examined  for  Los  Angeles  capitalists.  The 

body  "f  rich  ore  that  was  exposed  by  a  cave  on  the  400- 
ft.   level   drift   in   the   Providence  mine  has  heen   opened  in 

several  places.     Some  of  the  me  is  remarkably  rich. 
Tuolumne.  January  (i. 

William  H.  Scott  has  bonded  the  Mayflower  mine  to  W. 
I'.   Daniels,  of  Wonder.  Nevada. 

COLORADO 

Clear  Creek  County 

i  Special  Correspond   e.) — The  compressor  plant  at  the 
Bellevne-Huilson  mine  on  Columbia  mountain  was  brought 
into  commission  today,  and  a  force  of  15  to  20  men  will  lie 

given   employ   lit.     .1.  J.   White  has  seemed   possession  of 
the  Kaiusdell  property  on  Lincoln  mountain.  A  company 

is  now  in  process  of  organization.  Work  on  the  Rosebud 

group  of  claims  is  progressing,  a  4-iu.  streak  of  gray  cop- 
per ore  having  heen  uncovered  in  the  lower  adit.  Assays 

show  12."i  oz.  silver  per  ton.  O.  W.  Teagarden  is  manager. 
A.  D.  Bryant,  leasing  mi  the  Everett  mine,  has  found  a  0-in. 
streak  of  ore  that  shows  wire  silver.  Assays  show  700  oz. 

silver  per  ton. 
I  leorgetown,  January  1. 

(Special  Correspondence.) — The  production  from  the 
Idaho  Splines  district  for  the  past  year  is  given  as  follows: 

gold,  $056,612;  silver.  $176,375 ;  copper,  $ti!).400;  lead. 
$60,057;  zinc.  $44.:«I0:  total.  $1,006,834.  There  is  little 
difference  from  the  preceding  year.  It  is  reported  that  the 
Lueania  M.  &  T.  Co.  will  resume  work  in  the  advance  of 

the  adit.  W.  W.  Kirov  is  manager.  R.  R.  Graham  and 

H.  B.  Baker  have  taken  a  live-year  [ease  on  the  property  of 
the  Chicago  Mountain  M.  &  T.  Co..  situated  on  Chicago 
meek.  The  raise  from  the  lower  level  of  the  Blue  Ridge 

mine  is  nearing  completion.  Ore  shipments  will  start  in- 
side of  thirty  days.  P.  H.  Stanhope  is  manager.  The 

Iloosae  adit  on  Fall  river  is  heing  driven  steadily  forward. 

E.  I>.  Quigley,  the  manager,  stales  that  a  mill  will  he  con- 
structed next  spring.  Work  will  he  resumed  in  a  few  days 

on  the  Honest  John  adit  up  Chicago  creek.  The  bore  is  in 
a  distance  of  2200  It.     J.  F.  Puchert  is  manager. 

Idaho  Springs,  January  2. 

v  Coin'tv Newspaper  estimates  place  the  production  of  gold,  silver, 
lead,  and  copper  in  this  county  for  1011   at  $3,829,792. 

The  Brown  Mountain  Smelting  Co.  has  an  option  on  the 

Ouray  smelter  and  will  operate  it.  as  a  custom  plant. 

Thomas  B.  Crawford,  of  Denver,  has  announced  that  a  lead 

furnace  of  50  to  100  tons  capacity  will  he  added  to  the 

equipment.  The  main  part  of  the  ore  treated  probably  will 
come  from  Mr.  Brown's  properties. 

Sax  Miguel  Counts 

Press  estimates  of  the  production  of  vanadium  in  this 
county    for    1011    place    it    at    $1,884,000,    against    $630,000 

for    11110.      Shipments    of    ore    and    i   -entrate    amounted 
to  less  than  last  year,  largely  due  to  interruption  of 
traffic  to  the  llnrango  smelter.  The  number  of  ears  shipped 
was  1002.  of   which    1  OiiS  were   from   Telluride. 

Teller  County  (Cripple  Creek) 

Arthur  Carndulf.  of  Cripple  Creek,  has  obtained  a  lease 
on  the  Dead  Pine  claim,  owned  by  the  Ophir  M.  &  M.  Co., 

and  the  Crown  Point  claim,  owned  by  the  Crown  Point  G. 
M.  Co.,  on   Battle  mountain. 

Exceptionally  rich  ore  recently  was  found  in  the  Kala- 
mazoo mine  on  Bull  hill,  according  to  report.  James 

Giglen,  of  Altnian.  is  one  of  the  lessees  operating  the  mine. 
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Mouth  Ban ■  •nth. 

able  .lamia 
The  nvi'iil  cold  weather  li.i- 

Ihe  « 1 1— 1 1  )■  report.    ' >«  ins,  la  the 

iter  in   pipe*  supplying  Ihe  !►. >i  1<- 1 ~  of  the 
.'  thaft-houae,  the  eompreaaon  there  bad  i"  '»•  ahnl 

down  for  two  days, 
IDAHO 

■ 

Tin-  Wither!  U,  i'.i,,  I. ill.,  hai  been  Buaneed  through  Dern 
a.  Thomas,  of  Suit  Lake  City.    The  mill  ia  almost  ■   ipleted 

mill  ii  i>  hoped  it  will  1m'  in  operation  before  March. 

The  Foundation  •■!'  the  c   pressor  of  the  Black   Hit-.' 
M.  t'li..  near  Murray,  has  been  completed,  and  the 
pressor  will  !><•  erected  in  a  few  days.     Tin-  property    I'- 

ll! In-  in   lull  operation  during  this  month.     J.  Thennes 
is  manager  of  the  property. 

A  250-ton  ■   entrator  is  i"  be  erected  at  the  Tuscmu- 

bia  mine,  on  Beaver  creek,  nine  miles  from  Wallace,  says  a 

i   report.     Tin'  property,  which  is  mar  the   Hercules 

mini',  recently  was  purchased  by  6.  A.  Lauzier,  Paul  Wol- 
eott,  mill  W.  -i.  Dawson  of  Butte,  Montana, 

MONTANA 

'I'lii-  present  depths  of  the  principal  mines  "f  the  Ana- 
conda Copper  Mining  Co.  are  a-  below: 

Feet. 
Diamond    2900 

High  Ore     2800 
Neversweat       2500 

ia!     2500 

■iila    2400 

Qagnon    2400 
Mountain  Cm    2400 

St.  Lawrence    Jinn 
West   Stewart     

Mountain  View    2200 

Tramway       2000 
Belmont       2   

The  depths  of  the  shafts  of  other  Butte  mines  are: 

Feet. 
.  Kania     1800 
r.l    1800 

West   Colusa      1800 
■    Stat.-    1800 

Buffalo     1500 

Moonlight     1500 
West  Graj  Rock    1300 
Silver   How         11   

Berkeley    L000 
East  Colusa    900 
J.  I.  C    600 

Feet. 
Raven     1500 

Butte-Ballaklava    1500 

Pilot  Butte    1300 

Ophir      1000 
Elm  Orlu      1000 

Feet. 

North  Untie     2800 

Tuolumne     L800 

Bull. --Alex  Se.itt    1800 
Colorado    1700 

Butte  &  Superior    ItiOO 
East  Butte    1500 

Flathead  Couhty 

(Special  Correspondence.)— J.  II.  Ehlers,  in  charge  of 
the  extensive  mining  an. I  water-power  development  work 
at  Vakt  falls,  in  the  extreme  northwestern  part  of  the 

State,  has  interested  Eastern  capitalist-  in  the  great  amount 
of  timber  suitable  for  paper  pulp  in  the  Yakt  watershed, 

and  expects  to  have  these  men  on  the  ground  early  next 

summer  to  perfect  plans  for  a  large  sawmill  and  wood- 

pulp  plant  in  the  vicinity  of  Yakt  falls,  where  electric 

power  will  be  developed.  His  plans  include  building  an 
electric  railroad  in  the  Yakt  basin  and  the  use  of  the 

most  modem  electric  logging  and  manufacturing  appli- 
ances in  utilizing  the  immense  stands  of  timber  in  that 

locality.  It  is  expected  to  develop  3-100  hp.  at  the  falls. 
which  will  also  be  used  in  the  operation  of  the  mines 

at  Sylvanite.  Mr.  Ehlers  has  just  returned  to  Spokane 
alter   a  visit  to  Libby  in   connection   with   this  work. 

Libby.  January  7. 

Silverbow  County 

(Special  Correspondence.) — An  attempt  is  to  be  made  in 
behalf  of  the  shareholders  in  the  United  Copper  Co.  An 

organization  called  the  United  Copper  Securities  Co.  has 
been  incorporated  under  the  laws  of  the  State  of  Maine, 

with  a  capital  of  $4,000,000.  The  evident  purpose  is  to 

form  a  stockholders'  pool  in  the  shares  of  the  United  Copper 

,         Prevent 

t..r  the    , 

•  •1.1.  tin  ,  . 

i  to  be  .In nil. I.  on.-  ball  <•■ 

lating  the  Nubsidiarj  romps  ■    I'nited  and  one-hall 

in  the  depositing  shareholder*.     It'  the  ue« 
lion  can  gel  far  enough  into  the  heart  ol  the  I  nited  Copper 

make  an  inventor)  ol  n-  assets  -■.  thai  outside 

rs  may  km.w    what  their  certificates  really  repn 
they  will  have  i   ompliahed  what  has  bo  far  proved  an  iin 
possibility. 

Butte,  Januar}  ii. 
NEVADA 

t  'ill  la'llll.l.   I  'lit  NT V 

The  n.w   mill  of  the  Nevada   Wonder  M.  Co.  was  tern 

poiarily  shut   down  recently  on  account  of  the  sold  spell, 

which  through   contraction   of  the   steel   pipe-line  spi 
a  leak.     By  cooling  the  compressor  with  the  oyanide  boIu 

lion  on  hand,  the  agilahn-j  vat-  were  Kept   'alive',  althi 
other  machinery  was  stopped  arid  two  shifts  were  laid  oiT 

at   the  mine. 

Esmeralda  Cuntv 

The  Continental  Developn   t  Co.  i-  about  to  start  work 
ai    the   Yellow   Top  and   White  Jacket    groups  of  cla 

-,i\   advices   from  ilol.lii.-l. I.     .1.   E.   Meyer  is  general  man 

- 
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ager  and  Lewis  Cruikahank,  of  Los  Angeles,  secretary  for 

1 1   oiupany,  which  is  reported  to  have  purchased  .~>S7,000 shares  of  Yellow  Top  stock. 

At  a  miners  meeting  at  Antelope  Springs,  the  name 

'Antelope  Mining  District'  was  chosen  to  designate  that 
part  of  the  county.  The  district  is  to  extend  from  the 
spring  north  six  miles,  cast  four  miles,  south  six  miles. 
and  west  six  miles.  A  regular  wage-scale  is  to  be  adopted, 

and  it  is  thought  ■$•}  will  be  selected.  A  recorder-,  sanitary 
committee,  and  other  officials  for  the  district  were  chosen. 
The  boundaries  of  the  district  were  chosen  by  a  committee 

..I'  old-timers.  The  Jordaus.  represented  at  the  meeting, 

have  225  sacks  of  ore  from  the  original  'find'  ready  for 
shipment. 

E.  I'eiiier  de  la  Batne  has  purchased  the  Orleans  group 

ol'  live  claims  in  the  Hornsilver  district,  south  of  (iold- 
field.     Development  will  be  started  this  spring. 

Reports   from   fioldfield  state   that  the   Tonopah   M.   Co. 
is  to  buy  the  Lucky  Boy  property,  situated  in  the   I   ky 

Boy    district. 
Lincoln  County 

The  Virginia  Louise  M.  Co.  has  been  organized  to  operate 
the  Louise  claim  at  Pioche.  Portland  capitalists  are  re- 

ported to  be  heavily  interested  in  the  property.  William 
Lloyd  is  president  of  the  company. 
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Lyon  Count y 

.1.  K.  Cameron  and  F.  .1.  Wilson,  lessees  operating  On 

the  upper  levels  of  the  Ludwig  mine  of  the  Nevada-Douglas 
Copper  Co.,  »ill  start  shipping  ore  to  the  Mason  Valley 
smelter  in  the  near  future. 

The  tirst   furnace  of  the   Mason   Valley  Mini 

smelter  at  Thompson  was  blown  in  January  t>.    The  smelter 

has  a  capacity  of  800  tons  of  ore  per  day.     Construction 
was  started  in  November  1W1I1.  and  it  is  said  that  almo 

million  dollars  has  been  expended  on  the  plant,     It    is 

peeled  that  of  the  ore  Healed.  500  tons  will  come  from  the 
Mason  Valley  mine. 

Mineral  County 

I'nanthentirated    reports    say    that    the    Tonopafa    M.    Co. 
has   purchased   the  Aurora   property,  on   which   it   has 
a    lease.      The    same    report    stales    that    the    company    is 

negotiating   the    purchase   of    the   I.undy   mine,   situated    in 
Mono    county,    California. 

Nye  County 

i  Spc.ial  Correspondence.) — It  is  currently  reported  that 
the    Montana  Tonopab    company    has    struck    a    rich    vein 
ou  the  SOO-ft.  level,  the  deepest  working  point.     The  vein 
is  said  to  be  (!   It.  wide,  with  15  in.  rich  ore.     Esti 

of  the  ore   rang  00   per  ton.     Rumors 
credit  the  discovery  as  the  most  important  in  the  history 

of  the  properly.  Officials  admit  the  intersection  of  good 

ore.  On  the  465-ft.  level  the  Triangle  vein  has  widened 

to   about    4    ft.      Ore    is    I-  from    the    A.    I'..    \\. 
vein  on  the  615  and  665-ft.  lev.  South,  McDonald, 

and  Mi/pah  Fault  veins  are  also  reported  to  he  improv- 

ing. The  Tonopab  Extension  has  recently  opened  good 
ore  in  the  western  portion  of  the  property.  The  principal 

reserves  are  situated  in  the  eastern  section,  hut  develop- 
ment in  the  extreme  western  section  i»  progressing 

ously.  The  North  Star  company  has  levied  an  assessment 

of  2c.   p.  provide   funds   for  additional   work. 

-  derable  development  work  is  going  on.  It  is  believed 
the  new  vein  recently  Opened  in  the  Montana  may  extend 

into  North  Star  estate.  An  option  on  the  unissued  slock 

of  the  Tonopafa  Gypsy  Queen  M.  Co.  has  been  taken  by 
San  Francisco,  Qoldfield,  and  Tonopab  capital 

property  adjoins  the  Montana  on  the  east  and  the  North 
Star  on  the  south,  and  embraces  three  claims  and  a 

Hon.     It  is  reported  A.  I'..  Rug  lent  of  the  San 
Francisco  Stock   Exchange,  will  be  selected  as  president. 

The   Priest    mill   has   been    purchased   by   C.   K.   Web 

Philadelphia,    and    will    be    operated     by     the     Peak-S 
da    lease    on    Manhattan    Big    Four.      A    recent    !, 

of   1072    tons   at    the   War    Eagle    [lain    a  \         -  _".    per 
ton.     The   vein   is  said   to   be   25    ft.   wide   on    the   3 

level,  and  has  been   tapped  at   the  400-ft.  point.     A  tube- 
mill   will   be   added   to   the   War   Eagle   plant,   increasing 

its  capacity  to  70  tons  per  day.     The  mill  is  idle   pe 
repairs.     The   discovery   of   commercial  coal    at    Coaldale, 
30    miles    north    of    Tonopab.    is    causing    much    in: 
Two   veins   have   been    found,   one    11    ft.   wide. 

Tonopab.  January   7. 

Storey  County 

Ophir  company  last   week   p]  37  tons 

valued  at  $11,904.  Ore  in  the  2100-ft.  level  slope  has 
decreased   in   value,  but  still   is  profitable.     The 

i    drift,   2100-ft    level,    was   extended    1:1    ft.   and    tim- 
bered.    The  south  drift.  Level,  was 

nded  lti  ft.  through  or,'  of  low  assay-value. 
meats  for  the  week  included  «o4ii  tons  l-class  ore. 

The  Ophir  M.  Co.  on  January   111  declared  a  dividend  of 

10c.  per  share,  payable  January  '_'">  to  stockhol ord  on  the  loth.    The  dividend  will  mean  the  disbursement 

of  $20,160. 

The  Mexican  mill  has  resumed  operating  on  'waste  rock". 
One  shift  per  day  is  worked  in  the  mine. 

ral  repairs  were  made  in  the  Union  shaft  and  the 
winze  used  jointly  with  the  Sierra  Nevada  company. 

The  southwest  drift,  2550-ft.  level,  of  the  Con.  Virginia 
was  advanced  20  ft.     The  face  is  now  in  vein  formation. 

Pumping  operations   were   carrii 

the  O.  &  C.  and  Ward  shafts.  In  addition  to  repairs  at 
the  Ward,  a  drill-hole  was  sent  t>4  ft.  from  the  raise  on 

the  2000-ft.  level  without  finding  the  old  workings.  On 
2200-ft.  level  cutting  out  ground  has  been  started 

preparatory  to  cross-rutting  beyond  the  bulkhead.  After 

present  preperations  in  the  Julia  winze,  a  relay  blower 
will  be  installed  to  permit  exploration  in  the  old  workings. 

Operation  »ill  be  resumed  soon  in  the  Brunswick  No.  1 
The  east  cross-cut.  1200-ft.  level,  of  the  Overman, 

irtended  '-1  ft.  Work  was  resumed  at  the  Gold  Hill 
mines.  The  Yellow  Jacket  mill  finished  run  No.  4.  mak- 

ing 520  tons  tor  the  week,  and  one  carload  of  concentrate 

shipped  to  tin1  smelter.  Repairs  were  made  to  the  Yellow- 
Jacket  shaft.  The  Belcher  resumed  work  on  the  1400-ft 

level. 
A   committee  of  miners  selected   from  the  grand  jury  to 

investigate     the     conditions     underground    of     the     ('hollar 
Leasing    Co..    whose   operations    were    claimed    to   endanger 

Stated  that  the  structure  was  in  no  danger. 

and  that  the  company's  maps  of  the  workings  were  correct. 
Development    of   the   property,   it    is   reported,    will    be    re- 

,  in  the  near  future. 

The   De   Sabla-Slosson    pool,   at    the   Savage  stockholders' 
meeting.     January    8,     wrested     control     of     the     company 
from    the   Leonard    interests.      H.    I..    Slosson    was   elected 

president,    YV.    C.    Ralston    vice-president,    and    Whitman 

Synunes  superintendent.      The   board   of   directors    is   eom- 
of  A.   F.  Collin  and  W.  B.  Bannan.  of  the  old  direc- 
torate, and  Messrs.  Slosson,  Ralston,  and  C.  B.  Sessions. 

WASHOE  County 

C.   I".  Mack   and  George  Green,  of  Reno,  will   operate 
the    Keno-Mizpah    mine    in    the    near    future,   according    to 

recent    newspaper  report.     They  had  a  judgment    for  -:i7i» 
on    the    property,   and    bought    it    for   that    sum   at    a    ered- 

sale. 

White  I'inf.  Counts 

The   Cold    King  Mining  &   Milling   Co.   has  been   organ- 

ized  to   develop  'Jl   claims  on    Ruby   mountain,   which   were 
located  by  Joseph  Mayer.     August   Minder  is  general   man- 

or the   new   company,  states   a    report    from   Ely. 
irican  Rare  Metals  Co.  has  been  incorporated  at 

Salt  Lake  City  to  develop  six  tut  claims  about  75 

miles  east  of  Ely.  Jeremiah  Nolan  is  president.  J.  T.  Hums 

vice-president,  and  t'.  I..  Olson  secretary-treasurer  of  the 

iany. 

Exploration  work  on  the  property  of  the  Ely-Nevada 

Copper  Co.  was  taken  up  recently  under  direction  of  Fred 
H.  Strelhke.     Ten  men  an-  reported  to  be  employed. 

NEW  MEXICO 

Lincoln  County 

The  Wild  I  ai   Leasing  Co.  has  purchased  from  the  White 

Oaks  company  the  mill  built  at  the  latter  company's  prop- 
erty at    Nogal  at   a  est   of  aboul  The  Wild  Cat 
iiiteu  hauling  the  equipment  to  White  Oaks,  where  its 

property  is  situated. 
OREGON 

Baker  County 

A    series   of   lectures   on    mining   geology    is   to   be   given 

at    Baker    by    the    mining    engineering    department    of    the 

;  m  Agricultural  College,  beginning  January  29.     These 
will    be    illustrated    with    a    large    number   of    mineral    ore 
and  rock  samples  and  with  several  hundreds  of  photographs. 

UTAH 

Juab  County 

A  new  orebody  recently  was  opened  on  the  300-ft.  level 
of  the  No.  2  workings  of  the  Colorado  mine,  state  press 
reports.  Work  has  been  resumed  in  the  Richmond  A 
Anaconda  mine,  which  has  been  idle  for  about  eight  years. 

The  operations  will  he  through  the  Uncle  Sam  mine.  Both 
properties  are  being  developed  by  the  Uncle  Sam  Con.  M. 
Co.,   for  which   C.   C.  Griggs  is  superintendent. 

The  Eagle  &  Blue  Bell  M.  Co.  has  completed  preparations 

for  shaft-sinking.     Three  shifts  will  he  used,  and  it  is  ex- 
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>o  ft.    level    of    ti  • 
illowad    for   130   n.     The 

will  ilrivr  still  further  i.i  develop  the  ore  before  raising  or 

plani  at  the  portal  of  the  Bolden  adjl  haa 
been  pal  in  operalioo  to  supply  power  t"  the  Centennial 
Kuri'ka  pump,  which   has  Ih     getting   power   from   tin' 

paoy. •    ii  \  n 

At  »  meeting  of  the  stockholder*  .■!   the  Lion  Hill  Con. 
\l.  A  II,  Co.,  on  January  6,  arrangements  were  made  for 
■applying  the  rompany  with  al  least  (2000  per  month  for 

loptnenl  ex]  i    the  next    15  months.     October 
15  was  selected  as  the  date  f6r  exchanging  Btock  in  the 
company  for  stock  in  the  Lion  Hill  Con.  Minis  Co.,  which 
will  take  over  the  property  together  with  claims  purchased 
from  the  liufTalo  Con.  M.  Company. 

WASHINGTON 

IKANI    I'msTi 
■  reports  state  thai  liills  modeled  after  the  Kansas 

'Bine  Sky'  law    will   be   presented  to  the   legislatun 
Washington   and    Oregon   al    their  next   sessions.      I 

proposed   liills.  which  are  to  require  all     ■porations  to 
give  detailed  and  thorough   information  to  the  hank  com- 

missioner of  the  State,  who  will  then  pass  on  their  legiti 
macy,  will  be  discussed  al   the  Northwestern  Mining  Con- 

vention, to  be  held  in  Spokane,  February  15  i"  17. 

CANADA 

r.i.-msii    COLUMBIA 

A  eontracl  has  been  lei  for  doing  2000  ft.  of  development 
work  on  the  No.  6  cross  cnl  adit  of  the  Slocan  Star  mine, 

which  it  is  reported  will  he  on  a  producing  basis  liy  the 
lirst   of  the  year. 

Ontario 

a  5-drill  compressor  and  three  hoists  have  been  ordered 
for  the  Gold  Beef  property,  formerly  known  as  the  Clark 

dicate    claims,    at    Porcupine.     Sixteen    men    are    em 

ployed. 
MEXICO 

Chihuahua 

(Special  Correspondence.) — Milling  was  resumed  al  the 
La  Republics  by  the  Compania  Miners  la  Republics,  S.  A.. 
December  1.  after  a  shut-down  of  tour  months,  and  normal 
production  will  be  resumed  in  the  near  future.  The  shut- 

down was  caused  by  the  floods  of  the  last  rainy  season. 
Chihuahua.  December  2M. 

Arturo  Longega  has  purchased  the  America,  Monte  Cristo 
y  Auexas,  and  Abundancias  properties  in  the  Quanacevi 
district  from  Antonio  Sanchez.  The  price  is  reported  to 
have  been  1*40.000. 

The  Kin  Tinlo  smelter  has  resumed  after  a  shut-down  of 
three  weeks.  The  fire  in  the  Veta  Colorada  mine  has  been 

extinguished  with  the  loss  of  part  of  the  timbering. 
The  American  Smelters  Securities  Cu.  is  building  an  ex- 

perimental plant  at  its  Tecolotes  mill.  The  plant  will  be 

equipped  with  two  Elmore  vacuum-process  separators,  for 
treating  zinc  middling. 

The  Europa  M.  Co.,  S.  A.,  has  been  organized  to  develop 

the  Europa  property,  I'arral  district.  The  properly,  which 
consists  of  IS  perteneneias.  recently  was  purchased  by  L.  W. 
Knotts. 

The  San  Cristobal  M.  Co.,  Parral  district,  is  considering 
the  erection  of  a  mill.  B.  V.  Gordon,  manager  for  the 
company,  recently  was  in  New  York  to  confer  with  the 
directors  of  the  corporation. 

Hidalgo 

(Special  Correspondence.) — In  1905  the  properties  of 
the  Compaiiia  Real  del  Monte  y  Pacbuca  were  acquired 

by  the  United  States  S.  R.  &  M.  Co.,  which  opei-ates  an 
extensive  list  of  mines  and  smelters  in  the  United  States. 

Up  to  the  present  the  Mexican  operations  of  the  company 

in    the    In-' 

Moxiro      In  oi  the   wok 
n  the   Mexican  Kepul ■  iiual  Lite  building,  in 

oi     Mexico    City,    im     the    receipt    and  roiuidoratioi 
all   data    regarding    n   ig    properties    which    may    be    in 
the  market     Tins  office  and  the  Held  worl  .  will 
be  dire, 'id  by    Esequ  riat.     TI   tan 
agemenl    •■!    the  company's   interests   in    Mexico   will   re 
main    in    the    bauds    ,.|    C.    W.    Van    Law,    the    director    of 

1  ompania  Real  del  Monte  y  Pad   a. 
Paehuca,  January  5. 

oat 

(Special  Correspondence.)  A  stampede  is  i-  v,,. 
i"  the  head  ..I  l.a  Canada  ami  Buboyohui  rivers,  aboul  I'l 
miles  Boutheasl  of  Navajoa,  Soi  resnll  of  the 
recent  rich  gold  discoveries  mule  in  these  streams.  The 
gravel  is  said  to  average  $2.60  per  cu.  yd.,  and  in  many 
places  bedrock  din  has  been  i, ,iin,i  thai  is  reputed  to  be 
worth  from  $35  i"  $40  per  on.  yd.  Many  prospectors 
are  going  into  the  new  diggings  and  are  cleaning  up  from 

i  $15  per  day  with  a  pan.  Mining  men  who  have 
been  over  the  ground  are  favorably  impressed.  Coarse 
gold  has  been  found  iii  the  beds  of  these  streams  for  hun- 

dreds of  years  by  llie  Indians,  wl   ake  their  living  luck- 
ing up  gold  after  every  rain.  Must  of  the  ground  On  the 

l.a   Canada    river  has   been    taken    up,   but    there   is  still   15 
or  20  miles  of  rich  bedrock    he  Baboyohui  river  thai 
can  be  located.  Most  of  this  gravid,  it  is  believed,  will 

average  belter  than  4iic.  per  i'ii.  yd.  The  conglomerates 
ou  each  side  of  the  rivers  are  also  rich.  There  is  plenty 
of  water  in  these  si  reams  at  the  present  time  for  sluicing. 
The  National  Place  M.  Co.  of  Navajoa,  recently  organ- 

ized in  work  a  group  of  30  claims  on  the  headwaters  of 
the  La  Canada  river,  is  preparing  to  build  a  dam  in  a 
narrow  canyon  near  the  head  of  the  property  for  the 
purpose  cif  storing  enough  water  lor  hydraulic  purposes. 
When  ibis  plant  is  complete,  this  company  intends  to 
handle  between  Sllllll  and  10.000  en.  yd.  of  gravel  per  day. 
San  Francisco  people  have  secured  a  group  of  seven 
claims  joining  the  properly  of  the  National  Placer  M.  Co. 
mi  the  south,  where  (he  Canada  river  empties  into  the 
Baboyohui  river,  and  have  erected  gasoline  pumps  and  are 
meeting  with  good  success.  They  are  handling  gravel  that 
averages   heller   than    $2    per   cubic  yard. 

Navajoa,  January  4. 
L.  Kelly,  formerly  with  the  Calumet  &  Sonora  company, 

has  taken  a  least     pari   of  the  Cananea-Boston  M.  Co. 
property  rear  the  Catalina  No.  2  shaft.  He  is  erecting  a 
head-frame  and  hoist,  and  plans  active  development.  The 
Cananea-Boston  company  is  concentrating  ils  work  on  the 
northwestern  part  of  the  property,  and  has  the  shall  there 
down  nearly  200  II.,  according  to  recent   reports. 

Ore  assaying  about  $1000  per  ton  in  gold  was  discovered 
a  short  while  ago  at  the  Santa  Rosalia.  The  Corriente 
placer  property,  A  liar  district,  has  been  sold  for  $125,000 
to  Californians  represented  by  U.  F.  Bender,  of  Tucson, 
Arizona.  On  December  6  the  Amelia  mine,  near  Nona, 
reverted  to  its  former  owners,  the  Holt  brothers,  of  Mag- 
dalena. 

NICARAGUA" 
According  to  Frank  York  of  Kentucky,  part  owner  of 

the   Cypress   mine   in    the   Pis    Pis   district,   exceptionally 
rich  ore  is  being  mined  al  that  property.  The  Panama 
M.  Co.  is  working  only  12  hours  per  day  al  present, 
owing  to  a  shortage  of  men  and  difficulty  in  getting  wood. 

SOUTH     AMERICA 

According  to  the  Hamburg  Fremderiblatt,  the  German 
Transmarine  Electricity  Co.  of  Berlin  has  concluded  a  con- 

tract with  the  Argentine  Government,  or  the  Petroleum 
Commission  appointed  by  the  latter,  whereby  almost  the 

whole  of  the  production  of  petroleum  near  Comodoro  Riva- 
davia,  in  the  south  of  the  Argentine  Republic,  will  devolve 
upon  the  company. 
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Personal 
Professional  men  are  invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  Is  Interesting  to  friends. 

H.  S.  Calk  is  in  San  Francisco. 

S.  ('.  RESOLD,  of  Ton. .pah.  is  in  town. 
F.  L.  Sizki;  lias  returned  horn  Montana. 

W.  II.  Storms  has  gone  i"  Los  Angeles, 

('.  W.  PUEINQTON  has  been  in  St.  Petersburg. 
John  B.  Parish  was  in  San  Francisco  recently. 

B.  C.  Austin,  of  British  Columbia,  is  at  the  St.  Francis 
hotel. 

J.  F.  Kemp  was  at  Butte  recently  and  has  returned  t" 
New  York. 

i'i.x w  Hi    Kale  was  in  San  Francisco  and  has  gone 
in  Oregon. 

James  F.  Pabk  is  superintendent  at  the  Plymouth  mine 
in    I  'alil'in-llia. 

William  Knox  will  be  in  San  Francisco  January  25  on 
his  way  to  Siberia. 

Chabi.es  ( '.  Moore  and  Cobtis  II.  Ljitdlei  have  gone  to 
Washington,  1).  C. 

Walter  W.  Bradley  has  been  appointed  librarian  at  the 
fining  Bureau. 

E,  K.  Sopeb,  "l  Minneapolis,  Minnesota,  was  in  San 
Francisco  for  '  Ihristmas. 

Fn   ttCK   IIki. l.max.  win,  lately  returned  to  New  York 
from  Europe,  is  in  the  West. 

I' i  i  n  T.  Williams  has  returned  i"  Park  City,  Utah,  from 
New  York  and  Washington. 

M.  N.  Short,  formerly  of  Natoma,  California,  is  at  Santa 
Barbara,  t  Ihihuahua,  Mexico, 

Carl  P.  Swensen  has  been  visiting  mines  in  Japan,  bul 
will  return  to  Nanking,  ( !bina. 

11.  A.  Morrison  is  assistant  manager  for  the  (Jwarra 
Mines  Co.,  at  Candor,  North  Carolina. 

I.  Rogovin  has  resigned  his  position  as  editor  o 
ami  Platinum  to  resume  private  practice. 

K.  1,.  Lki'I'kk  is  doing  Held  work  in  Eldorado  county  in 
ill.'  employ  of  W.  .1.  Seaborn,  of  Berkeley. 

H.  E.  Smith  and  D'Arct  Weatherbe  are  examining 
platinum  placers  near  Ekaterinburg,  Russia. 

(iKLAsio  Caetani  is  iii  British  Columbia,  and  expects  to 
return  to  San  Francisco  at  the  end  of  the  month. 

George  E.  Collins  will  leave  New  York  January  13  on 
the  Oceanic  for  a  short  business  trip  to  London. 

II.  Klnyox  Brian  spent  the  holidays  with  his  family  at 
Los  Angeles.    He  has  returned  to  Globe,  Arizona. 

F.  G.  Lasilh  will  be  at  Cripple  Creek  anil  Salt  Lake  City 
in  January,  returning  to  Detroit  about  February  15. 
Sydney  L.  Shonts  will  make  San  Francisco  bis  head- 

quarters hereafter.     Sis  address  is  14ls  Larkin  street. 

Henri  F.  Lbpevre  has  relumed  to  New  York  from  Cen- 
tral America,  and  will  remain  there  until  the  latter  part  of 

February. 

F.  M.  I'll  EBORN  has  ivinr   1  from  Mexico  to  engage  in 
practice  as  consulting  metallurgist,  with  offices  at  Alhaxnbra, 
Los  A  Dgeles. 

11.  c.  Wilmot  sailed  on  ihe  Manchuria  for  the  Philip- 
pines, where  he  will  be  engaged  in  professional  work  for 

several  months. 

C.  B.  Wir  opened  an  engineering  office  ai 
Ifarysville,  California,  under  the  name  of  the  Whitwell 

Engineering  ( 'ompany. 
W.  II.  Vkaxdlk  has  been  transferred  from  the  position 

of  assistant  general  superintendent  of  the  mining  depart- 
ment of  the  Cia.  Real  del  Monte  y  Pachnca,  and  is  n..w  oon- 

iirrie.l    with    the   exploration    department    of   the   United 
Slates  S.  R.  &  M.  C3o   ms    ni   and    112.  Mutual   Lite 
building,  Mexico  City. 

Market  Reports 

LOCAL,  METAL  PRICES. 

San  Francisco  January  11. 

Antimony    11— lljc        QulcksUver  (flask)   .45.50 
Electrolytic  Copper    1S-16JO    1   Tin   17— »84c 
Pig  Lead   <k   4.70—6.660    i    Spelter   71 — 8ic 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots 89.50— 9.76;  large  tlJO— 8.60 

COPPER  SHARES — BOSTON. 

(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices, 
Ian.  II. 

Adventure    6 
Allouez    42J 
Calumet  A  Arizona    62 

Calumet  A-  Hecla    440 
Centennial    17 
Copper  Range    544 
Daly  West    3) 
Franklin    II) 

Granhy    3lit 
Greene  Cananea,  ctf.    8j 

Isle-Royale   ,    21J 
La  SaUe    5} 
Mass  Copper    8| 

Closing  Prices 

Jan.  11 
Mohawk   t  37 

North  Butte      27; 
Old  Dominion      461 

Osceola   108 
Parrot      14 
Shannon      10 
Superior  &  Boston         41 
Tamarack      30 
Trinity        51 

Utah  t'on      16} 
Victoria        4} 
Winona        51 

Wolverine    100 

NEVADA  STOCKS. 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  January  11. 

Atlanta   8  .19 
Belcher   66 

Belmont     8.00 
B.  <£  B.   18 
Booth   06 
Chollar   15 
Combination  Fraction   13 

Con.  Vlrglna   91 
Florence      .61 
Goldneld  Con    4.26 
Gould  4  Curry   06 

Jim  Butler   34 
Jumbo  Kxtenslon   23 

MacNsmara      .26 

Mayflower   I  .02 
Mexican   4.15 

Midway   21 
Montana-Tonopah    I  07 
Nevada  Hills    2.37 

Ophlr    1.60 
Pittsburg  Sliver  Peak    1.32 
Round  Mountain   64 

Savage   18 

Tonopah  Extension    1.1', 
Tonopah  of  Nevada    i;  '.<3 Union    1.13 
Vernal       .in 
West  End      73 

METAL,  PRICES. 

(By  wire  from  New  York.) 

Average  dally  prices  In  cents  per  pound. 

Electrolytic 
Date.  Copper.  Lead.         Spelter. 
Dec.  2K      14.(3  4.45  6.30 

"     -".1       14.03  4.45  6.30 
"     30       14.03  4.45  6.30 

"    31   Sunday.  No  market. 
Jan.    1   Holiday.  No  market. 

"      2      14.05  4.45  6.13 
"      3   ;      14.05  4.45  6.13 
"      4      14.07  4.43  6.37 
'•       5       I  1.12  4.45  6.37 

"      6      14.12  4.45  6.40 

7   Sunday.  \'n  market. 
'•      8      11.25  4.46  6.45 
■•      9       14.30  4.45  6.47 
••     10      14.25  1.48  11.17 

per  oz. 

54J 
541 
54, 

Hi 

541 

34* 

MINING  STOCK  QUOTATIONS — NEW  YORK. 

(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 
Jan.  11. 

Amalgamated  Copper    8  63J 

A.  S.  <&  R.  Co    71" 
Braden  Copper    4j 
B.  C.  Copper  Co    4jj 
Butte  Coalition    22J 
Chlno    2fi 
Davis  Daly    j 
Dobie    J 

Dolores    4 
First  National    2J 

Foley  O'Brien    | 
Glroux    4) 
Goldfleld  Con    4J 
Greene-Cananea    81 

Guanajuato  Con    , 
Holllnger    12| 
Inspiration    101 
Kerr  Lake    2} 

Closing  Prices. 

Jan.  II. La  Rose   8   3j| 
Mason  Valley        llj 

Miami  Copper       24j 
Mines  Co.  of  America.. 
Nevada  Con   

Nevada  Utah   
Nlplsslng   
Ohio  Copper   

Ray  Central   
Ray  Con   
South  Utah   

Superior  &  Pittsburg        16 
Tenn.  Copper        38 
Trinity         61 
Tuolumne  Copper         31 
United  Copper         11 

Utah  Copper       56j 
Yukon  Gold         3) 

19) 

ft 

H 

18i 

1 
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Report  of  tin1  Oriental  Consolidated  Mining  Company  for  I'M 0-11 

Tlif  report  ••!   tin*  <■   pany   for  the  year  ended  June 
.".    1011,    i>    replete    with    interesting    detail.     The   main 

in  ■  In-  table  below,    The  profit* 
u  an)  preceding  year,  and  despite  the 

amount  ol  roocrve  haa  been  increased 

in   all    lli.  epl    the   t'liintiii.   mill    Kuk   Sum    Dong. 
The  eompany,  it   will  In.  remembered,  owns  a  concession 
covering  t^"1  square  mMaa  in  the  rVunaan  district  "t  K 
nml  has  opened  ■  number  of  mines  besides  maintaining 

niii.'.l  minoi  readjustments  in  tl 
panj   and  has  involved  the  management   I 
though  Mr.  Perkins  apparent!}  d  with  the  | 
pacts  ..t  .i  satisfactory  outco       II.   taya  truly,  mi. I  an 

propriataly:  "The  company's  officers  are  quite  in  sympathy 
with  the  Government  officials  in  their  desire  to  protect  the 
forests  "i  the  country;  the  use  ..t  timber  and  w   I  i>  of 
vital  necessity  if  the  mines  are  to  i»   operated.     In  view 
of  the   friendly  attitude  heretofore  of  the  Japanese  au 

Mining  Opkrations  Fiscal  Year  July  i,  1910,  to  July  i,  191  i.    All  Values  in  U.  S.  Gold. 

Name  of  Mine. Tooa  Ore 
Mined. 

Tot»l  Value 

Ore. 

Value  Ore 

Per  Ton. 
Bullion 
Secured. 

Bullion 
Secured 

Per  Ton. 

Toni 
Concentrate 

Saved. 

Gross  Value 
Concentrate 

Saved. 

Value 

per  Too. 

121,257 

85,063 

29,637 

28,659 

29,734 

39,610 

8,997 

$614,608.17 

418,874.14 

148,696.87 

88,573.17 

75,507.92 

332,122.28 

9?,094.20 

15.07 
4.99 
5.03 

3.09 

3.54 

8.38 

10.90 

•278,818. 8tJ 

195,321. ;i 

69,094.22 

52,876.18 
44,787.09 

208,213.73 

73,258.24 

$2.26 
2.30 

2.33 

1.85 

1.51 

5.25 

8.14 

11,335 

8,386 
2,940 

2,927 

2,564 
897 

7,294 

$283,033.32              S3 .11 

189,276.94 

67,550.74 

27,522.07 

23,610.68 

75,505.75 

23,032.13 

2.22 

<  hiatal     228 

K.  S.  D.  North  . 

K.S.  D.  South.. 

<  harabou  ii-   

(.null,  -Ink       ... 

.96 

.79 

1.91 2.56 

342,966 

1,141 

11,776.470.75 

11,157.95 

$5.17 

9.77 

1916,870.02 

4,861.07 

$2  67 

4.26 

36,343 
235 

$690,511.63 

5,368.59 

2.01 

Tribute  Mines. . 

4.70 

Total   
344,097 tl,  787,628.70 

(5.19 
$921,731.09 

$2.68 
36,578 $695,880.22 

3.03 

.Name  of  Mine. 
Net  Yield 

Concentrate 

Net 

Yield 
per Ton. 

Net  Total Yield. 

Total 

Y'leld 

per 

Ton. 

Per 

Cent. Free 
Milling 

Per 

Cent. Gross Sailnc 

Per 

Cent. Net Saving 

Value 

Mill Tails 

Per  Ton. 
Cost  of 

Mining. Cost  of 
Mining 

per  Ton. 

Gross  Loss 
in Tailings. 

$245,321.17 

165,789.62 

57,993.31 

18,437.78 

15,756  28 

62,042.21 

12,556.04 

$2.03 
1.95 

1.97 

.64 

.53 

1.56 

1.40 

$518,640.03 

361,111.33 

127,087.53 

71,313.96 

60,543.37 

270,255.93 

85,814.28 

$4.28 

4.25 

4.30 

2.49 

2  04 

6.81 

9.54 

44.5 

46.7 

46.5 

59.7 

59.3 

62.7 

74.7 

90.6 

91.8 

91.9 
90.8 

90.6 

85.4 

98.2 

84.4 

86.3  . 

85.4 
80.5 

80.2 
81.4 

87.5 

$0.47 .40 

.41 

.28 .24 

1.22 

.20 

$153,447.62^ 

135,668.96 

41,893.97 
20,814. 36K 

19,503.05 

70,052.44 43,166.24^ 

$1.26 
1.59 

1  41 

.72 

.65 

1.77 

4.80 

$57,330.99 

84,275.49 

12,050.91 

8,174  92 

7,110.15 
48,342.81 

1,803.83 

Chintui     -. 

K.  S.  D.  North.. 

K.  S.  D.  South 

Charahowie. 

Candlestick   

Total   $577,896.41 

4.10LI1 

$1.69 

3.59 

$1,494,766.43 

8.962.18 

$4.36 

7.85 

5i.tr 

43.5 

90.5 

91.6 

84.1 

80.2 

$0.49 

.81 

$484,55165^ 

$1.41 
$169,089.10 

928.29 

Tribute  Mines  .. 

Total   #581,997.52 $1.69    '$1,503,728.61 
$4  37 

51.6 
90.5 84.1 10.49 $484,551.65^ 

$1.41 

$170,017.39 

towns,  local  railroads,  and  other  incidental  enterprises. 
It  is  the  largest  business  organization  in  Korea,  and  prior 
to  establishment  of  Americans  in  the  Philippines  was  the 

principal  American  outpost  in  the  Far  East.  In  all,  2,598,- 
812  tons,  valued  at  $15,954,358,  have  been  mined  and 
treated. 

Dividends  for  the  year  under  review  totaled  $644,085, 
and  the  surplus  at  the  close  was  $561,146.  The  total 

ore  reserve  is  estimated  by  the  general  manager,  Alt'. 
Welhaven,  at  $802,280,  valued  at  $3,854,770,  and  a  force 
of  native  prospectors  is  kept  steadily  at  work  in  the  effort 
to  develop  additional  mines.  The  president  of  the  eom- 

pany, H.  C.  Perkins,  notes  that  a  settlement  of  disputed 
questions  regarding  wood  and  water  rights  has  been  reached 
on  the  basis  of  the  eompany  paying  25,000  yen  per  year 
as  a  reforestation  tax.  Evidently  the  transfer  of  author- 

ity  from   native   hands   to   the   Japanese   Government    has 

thorities,  I  am  confident  that  some  method  will  be  found 
which,  while  protecting  the  forests  as  far  as  possible,  will 
enable  the.  company  to  pursue  its  operations  without  being 
called  upon  to  submit  to  harassing  regulations  or  unduly 

onerous  taxation.  The  position  of  the  Oriental  Consoli- 
dated Mining  Co.  is  exceptional — it  is  the  pioneer  in  suc- 

cessful working  of  the  low-grade  mines  in  the  Far  East. 

Its  enterprise  was  undertaken  in  the  belief  that  the  exist- 
ing government  regulations  would  not  be  essentially  changed 

to  iis  detriment.  It  has  established  au  organization  that  is 
an  excellent  mining  school  for  the  people  of  the  country, 
and  has  set  an  example  of  honest  and  successful  mining 
practice  that  is  attracting  capital  to  Korea.  In  view  of 
these  circumstances,  I  have  confidence  that  we  will  receive 

every  proper  consideration  from  the  Governors  of  the 
country  in  adjusting  the  wood  and  other  problems  that 

may  come  up." 
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Among  the  Copper  Mines 
1900,  it  is  said,  the  world  production  of  copper 

lias  in  ,   and  the  consumption  77  per  cent. 

The  Mohawk  M.  Co.,  Keweenaw  county,  Michigan,  with 

copper  selling  at  14<-..  may  increase  the  dividends  to  $2  per 
year,  according  to  late  reports.  It  lias  been  paying  $1.50 

with  copper  at  12 '  fc  cents. 

The  Chino  Copper  Co.,  Grant  county.  New  Mexico,  over 

a  period  of  four  weeks  through  one  section  of  the  mill, 
recently  treated  an  average  of  850  tons  of  ore  per  day.  The 

yield  averaged  6691  from  oxidized  surface  ore  assaying 

2.7."i  to  '■}'',  copper,  the  ore  coming  from  the  Whim  Hill 
pari  of  its  holdii 

I).  ('.  Jackling  recently  stated,  after  a  personal  inspec- 
tion, thai  the  Chino  is  producing  1,000,000  lb.  of  copper 

pei-  month  with  one  section  of  the  mill  in  operation.  The 
yield  is  41)  Hi.  of  copper  per  Ion  of  ore,  which  is  oxidized 

as  the  workings  SO  far  arc  near  the  surface.  He  stated 

that  the  December  production  of  the  Kay  Con.  Copper  Co. 

would   he   al   t    the   same   as   the   November   production, 
3,650,000  Hi.  of  copper. 

Boston  reports  aiv  to  the  effect  that  supposed  representa- 

tives of  the  General    Development    Co..  controlled   by  the 
l.ewisolms.    have    secured     further    extension    of    option    on 

the  South  Side.  Dacotah,  Naumkeag,  and  Montezuma  prop- 
erties, jusl  wesl  of  Houghton,  Michigan,  It  is  believed  the 

properties  will  he  taken  over  by  a  new  corporation  already 
organized,  in  which  only  the  underwriting  remains  to  be 
done. 

The  North  Butte  M.  Co..  while  going  through  the  Butte 

•lean  streak,'  has  maintained  a  production  of  2.(11111.111111  Ih. 
of  copper  per  month,  and  dividends  of  $1.20  per  share  pet- 
year,  even  with  eo], per  at  12c.  The  company  recently 

opened  a  body  of  high-grade  ore  on  one  of  its  northern 
claims,  from  which  it  is  shipping   160  tons  per  day.  and  has 
'-•   1    ore    on    the    2600   and    2800-ft.    levels,    from    which    it 
hopes  soon  to  accomplish  an  increase  in  production  and 
earnings. 

The  December  output  of  the  Miami  Copper  Co..  Gila 
county.  Arizona,  amounted  to  nearly  3400  tons  of  concen- 

trate which  should  yield  over  2,580,000  lb.  of  refined  copper. 
Five  units  of  (In   i.eiil  tutor  have  been  in  operation  since 

December  1.  and  the  sixth  and  last  unit  is  expected  to  be 

running  by  February  1.  The  ore  milled  during  December 
averaged  2.6%  copper,  and  the  daily  tonnage  now  being 
handled  is  aboul  2500,  of  which  about  12%  comes  from  the 

dump.  359!  from  square-set  and  sub-level  caving  opera- 
tions, 35%  from  development)  and  the  rest  from  shrinkage 

Stopes.  At  the  east  side  of  (he  mine,  ore  is  being  mined  by 
square-sets  and  sub  level  caving,  and  in  the  northwest  part 
by  shrinkage  stopes,  there  being  in  this  part  of  the  mine 
an  available  tonnage  of  2,740,000.  The  total  developed  ton- 

nage above  the  420-ft.,  or  first  tramming  level,  is  over 
n.ODii.n  id  etil     keeps    pace    with    mining, 
averaging  4000  i  nth.     The  cross-cut  from  the  main 

shaft,  on  tile  570-ft.,  or  .eVend  tramming  level,  is  in  47o  ft. 
nll(l   has  2  iO     reach  the  orebody.     The 
equipment   of  the  pumping  station  at   Burch  now  consists 
of  two  Aldrich  triplex  pumps,  each  driven  by  a  400-bp. 
motor,  and  bavii  inute.     An 
air-compressor   I  lj    been   installed   to    furnish   air 
for  nir-lit  i   pun  wells  in  the  vicinity 
of  the  pumping  ivhich  is  now  flowing  at  the 
rate  of  250  gal.  per  minute  and  is  increasing.     The  total 
number  ol                ployed   is  over  700,  of       a  ,  370 
employed  under-round.   1211  in  the  null,  and  the  resl    in   the 

power-house  and  shops.    B.  P..  Gottsbi  renera] 

ager,  X.  0.  Lawto   ine  superintendent,  Ibid   !■'.  W.  Solo- 
mill  superintendent.  I 

Book  Reviews 
Any  of  the  books  noticed  tn  these  columns  are  for  sale  by. 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

The  MtFING  Industry  of  Mexico.  Compiled  and  edited 

by  F.  Gonzalez,  A.  Grothe,  and  L.  Salazar  S.  No.  2,  State 

of  Hidalgo,  Part  II.  Pp.  HIS.  Maps  and  plans.  Mexico. 
1011.  For  sale  by  Minion  mi, I  Scientific  Press.  Trice,  $1 

postpaid. This  is  a  continuation  of  the  comprehensive  work  on 

Mexican  mini's  and  mining  id'  which  the  first  number  has 
been  noticed  already.  It  maintains  the  high  standard  set 

by  the  opening  number,  and  contains  accounts  of  mines  at 
P.ichuca.  Zimapan,  and  .Tacala. 

Experimental  Engineering,  and  Manual  for  Testing. 

By  R.  C.  Carpenter  and  Herman  Diederiehs.  Pp.  1132. 
111.  John  Wiley  &  Sons,  New  York.  1011.  For  sale  by 

I  and  Scientific  Press.    Price,  $6. 
This  is  the  seventh  edition  of  a  standard  work  and  con- 

tains much  that  is  new.  Indeed,  the  whole  book  has  been 

thoroughly  revised  and  rewritten  and  is  now  up  to  date 
in  every  particular.  To  mechanical  engineers  the  book 

has  long  been  favorably  known,  but  mining  engineers  have 
not  profited  as  much  by  it  as  they  might  have  done.  To 
them  it  nitty  lie  stated  that  it  covers  in  a  broad  way  the 

underlying  principles  and  the  methods  of  testing  materials 

and  machines  in  general  engineering.  Exclusively  metal- 
lurgical,  electrical,  and  like  problems  are  not  touched,  but 

the  field  covered  includes  problems  of  the  use  of  fuel, 
lubricants,  structural  materials,  power  generators,  and  a 

wide  variety  of  special  engines.  The  mining  engineer  is 
often  called  up  to  work  alone  and  must  be  prepared  always 

to  understand  and  often  to  make  the  simpler  tests  of  the 
sort  mentioned.  To  him,  therefore,  the  book  will  be  ex- 

tremely valuable  for  reference  at  the  same  time  that  for 

mechanical  engineers  it  is  a  text. 

The  Autobiography  ok  John  Fritz.  Pp.  326.  Illus- 
trated. John  Wiley  &  Sons.  Xew  York,  1012.  For  sale  by 

Mining  and  Scientific  Press.    Price,  .+2. 

This  is  one  of  the  most  interesting  and  delightful  stories 
of  achievement  that  Ints  bean  given  the  public  in  a  long 

time.  To  write  an  interesting  biography,  it  has  been  said. 

one  must  have  an  experiencing  nature.  He  must  be  of  the 

class  i"  whom  all  happenings  are  events  and  most  events 
are  adventures.  Surely  no  class  of  men  have  more  ma- 

terial at  hand  for  making  good  autobiographies  than  have 
engineers,  and  yet  too  few  of  them  have  written  of  their 

lives  for  other  people.  Probably  it  is  because  the  unusual 
becomes  usual  to  them  and  they  lose  the  sense  of  novelty. 

Fortunate  indeed  is  the  man  who  hangs  on  to  the  spirit  of 
youth  and  sees  always  with  lite  eager  interest  of  a  boy, 
however  much  he  may  estimate  as  a  man.  John  Fritz  is 
one  of  these  fortunate  ones,  and  a  wide  circle  of  admirers 

are  fortunate  in  that  his  intimate  friends  have  persuaded 
him  to  write  and  make  public  this  story  of  his  life.  It  is 

a  plain  story  of  a  simple,  rugged,  self-made  American. 
Of  one  who.  fortunate  in  his  time  and  place,  had  a  hand  in 

the  doing  of  great  things  in  the  iron  and  steel  industry. 

We  shall  not  spoil  the  story  by  quoting,  and  the  'Father  of 
the  Iron  Industry'  is  so  well  known  that  the  outlines  of  his 
life  .He  already  of  record.  What  is  given  now  conveys 
the  flavor  of  the  man  himself.  It  is  characteristic,  after 

all.  that  he  should  'have  the  fun'  of  doing  this  himself 
I  "I  depending  on  a  Boswell  after  death.  It  is  as 

when  he  revoked  the  provision  in  his  will  leaving  money 

lor  i lie  building  of  tin  engineering  laboratory  for  Lehigh 
-ny.  ami  then  pitched  in  and  built  an  excellent  labor- 
atory almost  with  his  own  hands.  John  Fritz,  the  self- 

made  man,  it  may  he  noted,  was  ever  the  staunch  friend  of 
education,  and   his  services   to   thai    cause  are  not    the  least 

  -   lii-  services  to  his  fellow  men.     Here's  to  him,  may 
he  live  long  and  prosper,  and  may  there  be  many  more 
like  him  ! 
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Decisions   Relating  to   Mining 

\    TO    Minu;      Cos  1 1; i in  TORI     Nl  inii      . 

kSSI   '  Ii'isk 

A  miner  accepting  employment  in  ■  coal  mine  assumes 

all  tha  risk  incident   to  Buoh  employment    such   rial 

naturally  arise  on)  of,  or  were  necessarily  connected  wit h, 

soeh  employment.     It  is  the  duty  of  a  miner  to  exercise 

ordinary  ears  for  liis  own  safety,  and  not   knowingly  to 

expose  liimsi'l r  in  unnecessary  risks  or  dangers  com 
wiili  the  employment.    Hut  a  miner  is  not  guilty  of  con 
tributary   negUgenoe    for  continuing  to  work   in   a   mine 

•  ir  entry  where  the  roof  is  not  propped,  where  on  request 
the  operator  of  the  mine  has  promised  to  furnish,  and  is 

required  on  application  to  furnish,  props  with  which  lo 

prop  and  support  the  roof.    In  such  case  the  miner  may 

continue  the  work  of  mining  for  a  reasonable  length  of 

tune,  nnlees  Uh-  place  is  obviously  unsafe.    But  in  all 
eases  the  question  of  contributory   negligence   is  one  of 
tact   i"  In-  determined  on  nil  the  evidence  in  the  cnse. 

Kentucky  Block  Cannel  Coal  Co.  ».  Davis,  (Kentucky) 
128  Southwestern,  888.    June  W10. 

Coxsthittiiin-  of  Miking  Lease 

While  a  lease  of  land  for  the  specific  purpose  of  taking 

phosphate  rock  of  a  specified  character  and  volume  there- 

from ili'l  mi!  expressly  covenant  thai  such  rock  actually 
existed  in  the  land,  and  while  the  lessee  did  nol  covenant 

to  actually  find  such  rock  in  the  land,  yet  the  contract  con- 
templated the  existence  of  such  roek  and  a  search  therefor 

by  the  lessee,  and  there  was  an  implied  obligation  upon  the 
part  "i  the  lessee  to  make  due  ami  reasonable  effort  to 

liml  uiion  or  in  the  land,  ruck  of  the  quantity  and  quality 
specified.     But    what      ist  it utcs    a    due    and    reasonable 

effort  to  timl  the  rock  depends  upon  the  fair  and  just  re- 
quirements of  the  enterprise,  to  be  determined  as  a  fact 

by  the  application  of  practical  knowledge  and  experience. 

A  failure  upon  proper  endeavor  to  find  such  roek  was 

held  to  be  a  good  defense  in  an  action  to  recover  the  royal- 
ties, provided  for  in  such  lease,  in  the  absence  of  an  agree- 

ment to  the  contrary,  ami  this  was  true  notwithstanding 

the  lease  made  provision  for  a  minimum  royalty  in  gross 

whether  the  mining  was  carried  on  or  not,  as  such  pro- 
vision related  to  a  failure  to  mine  and  not  to  a  failure  to 

find  specified  rock. 

Hiller  t).  Walter  Ry.  Co.,   (Florida)   52  Southwestern. 

623.    June  1910. " 

Injury  to  Miner — Insufficient  Inspection 

A  driver  in  a  coal  mine  notified  the  inspector  of  a  de- 
fective and  dangerous  place  in  the  roof.  The  inspector 

thereupon  directed  a  roof-man  to  go  to  the  place  and  re- 
move any  slate  or  rock  that  was  likely  to  fall,  and  pur- 

suant to'  suck  direction  the  roof-man.  with  the  assistance 
of  the  driver,  made  an  inspection  of  the  roof  and  removed 

the  roek  which  from  such  inspection  appeared  to  he  dan- 
gerous. Notwithstanding  such  inspection  and  removal  of 

dangerous  roek,  early  on  the  following  morning,  without 
any  intervening  cause,  slate  fell  from  this  particular  place 

and  struck  and  killed  the  driver.  In  an  action  for  damage 
for  his  death  it  was  held  that  the  statement  of  the  in- 

spector concerning  the  inspection  and  the  removal  of  the 
rock  could  not  be  accepted  as  conclusive  of  the  fact  that 

the  mine  owner,  a  corporation,  had  fully  discharged  its 

duty  to  keep  the  mine  in  a  reasonably  sate  condition.  If 
proof  of  such  an  inspection  were  conclusive,  then  in  all 

like  cases  the  master  would  be  absolved  from  liability  if  he 
can  prove  that  the  place  or  appliance  was  examined  and 

inspected  shortly  before  the  injury  and  found  to  be  reason- 
ably safe  for  the  use  of  the  servant.  Especially  would  this 

be  true  where  there  is  no  evidence  to  show  that  the  in- 
spection was  not  made,  or  to  contradict  the  evidence  as  to 

the  extent  or  degree  of  care  in  making  the  inspection.  If 
this  were  the  law  then,  when  a  servant  is  injured  or  killed 

bj    a  defei  live  applii 

reed  i    liability  h\  the  m   ntradicti 

thai  an  inspection  had  been  ,   |,.  and  thai    b 
taken  place  between  the  time  of  uisp.iii.iii  and  the 

the  contrary,  the  .  be 

lieve  t'n   he  phyaii  hown  in  evidence  thai 
the   root    fell   soon   alter   the    inspection,   a    proper   and 
careful    jns|   u,,i,   was   not    made,   or.    in   other   words,   that 

the  master  did  not  exercise  ordinary  care  i"  put  ami  keep 
the  place  in  reasonably  sat   ndition. 

Muddiest, m   ,-.  Straight   Creek  Coal  Co.,   (Kentucky) 
128  Southwestern,  589.    June  1910. 

Montana  Gold  and  Silver  Production 

Hold  and  silver  bullion  lo  the  amount  of  $143,979  was 

received  at  the  Government  assay  office  al  Selena,  Montana, 

during  December,  according  to  the  December  report  of  T. 

B.  Miller,  assayer  in  charge,    Of  the  above  amount  $143,106 
was   received    Pr     the    Montana  counties,  each   county  run 
tributing  as  follows:  Beaverhead,  $66;  Broadwater,  $270; 

Chouteau,  $39,743;  Deer  Lodge  s-jx:i;  Fergus,  $20,222; 
Granite,  $107'2:  Jefferson,  $171;  Lewis  and  Clark.  $6048; 
Lincoln.  $78;  Madison,  $70,031;  Missoula,  $17177;  Park, 
$55;  Powell,  $369;  and  Silverbow,  $2504. 

California  Oil  Dividends 

During  the  month  of  December  lull  dividends  paid  on 

California  oil  stocks  amounted  to  $820,070;  The  largest 
single  dividend  paid  was  by  the  Union  Oil  Co..  the  amount 

being  $183,387.  Of  this  sum.  $139,218  was  repaid  to  share- 
holders by  the  United  Petroleum  and  the  Onion  Provident. 

The  Onion's  dividends  have  reached  a  total  of  $9,907,192. 
The  totals  of  the  United  Petroleum  ami  Union  Provident 

were  $3,139,896.  Of  the  December  dividends,  $i:>4,..<)0  was 
English  money  paid  to  the  Imperial,  Gypsy,  and  Mountain 

Girl,  which  were  sold  to  British  capitalists.  The  following 
is  the  table  of  dividends: 

Company.  Rate.  Amount. 

Amalgamated     $1.00  $511,000.00 
Buiek        0.04  127,252.16 

Caribou       0.025  8,070.:10 
Central          0.015  15,400.00 

Claremont        0.015  7,500.00 
Columbia           0.01  9,992.26 
Euclid          0.005  1,750.00 

Four          0.01  3,000,00 
Fullerton          0.05  30,000.00 

Gypsy       0.10  511,01)0.(111 

I  loin,'.           0.01  7.500.00 
Hoineslake           0.01  1,000.1111 
Imperial           0.006  60,000.00 
Mascot       •        0.01  5,000.00 

Monte  Cristo         0.05  25,000.00 

'Mount    Diablo          0.02  10,000.00 

Mountain  Girl    '.       0.07  'Jl.500.00 
New   Pennsylvania        0.015  2.500.110 
Paraffine         0.01  3,000.00 
Rice  Ranch          0.01  3,000100 
Saner  Dough         0.02  4,000.00 

Section  25         0.25  10,000.00 
Si  ate  Consolidated          0.005  5.(100.00 

Traders         0.006  ii.ooo.OO 
Union          0.006  183,387.60 

Union  Provident        0.006  90,767.93 
United  Petroleum         0.006  48,450.60 
Western   Union          0.005  10,000.00 

W.  K       0.03  15.000.(1(1 

Total,    California   companies           $820,070.85 

Mexican  Petroleum.  Ltd.,  pfd        0.002-3  S0.000.00 

Grand  total       $900,070.85 I  nlisted. 
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Catalogues  Received 

has  Spiral  Pipe  WORKS,  P.  0.  Box  485,  Chicago. 

'Lap  Welded  Steel  Pipe.'  32  pages.  Illustrated.  8  by  10 
inches. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Form 

H08,  -B -104.  Sergeant  Bock  Drill.'  4  pages.  Illustrated, 
(i  by  9  inches. 

General  Chemical  Co.,  25  Broad  street,  New  York. 

'The  New  Herreshoff  Furnace.'  Bulletin  No.  2.  12  pages. 
Illustrated.     7  by  10  inches. 

Electric  Weighing  Co.,  183  Thirteenth  avenue.  New 

York.  Bulletin  describing  the  'Electric  Weigher,'  for  re- 
cording the  weight  of  material  flowing  over  conveyors. 

The  Webster  MFG.  Co..  Tillin.  Ohio.  'Webster  Method,' 
November  issue.  26  pages.  Illustrated.  6  by  9  in.  De- 

scribing installations  of  conveying  equipment  made  by  this 
company. 

The  Alexander  Milburn  Co.,  Baltimore,  Md.  'The 

Milburn  Light.'  48  pages.  Illustrated.  6%  by  9Vi  in. 
The  Milburn  acetylene  light  for  mines,  quarries,  steam- 
shovels,  search  lights,  etc.,  with  full  details  and  prices. 

NEW  York  Engineering  CO.,  2  Rector  street,  New  York. 

'Empire  Gold  Dredges.'  6S  pages.  Illustrated,  (i1  •_.  by  10 
in.  A  handsome  catalogue  giving  full  information  about 

the  Empire  dredge,  the  Empire  prospecting  drill,  and  the 
Empire  mechanical  tailing  elevator. 

Kevstonk  PLACER  DRILL  Co.,  Beaver  Falls,  Pennsylvania. 

'The  Rescue  of  Joseph  Clary.'  An  interesting  booklet  tell- 
ing of  the  rescue  of  a  miner  from  a  mine  near  Joplin, 

Missouri,  where  a  Keystone  drill  was  used  to  Hud  him  and 
to    furnish    f   1.   etc.,    until    he    was   rescued. 

Robin-s  Conveying  Belt  Ca,  Park  Row  building,  New 
York.  Bulletin  No.  47.  80  pages,  illustrated.  6  by  9 
in.  A  description  of  typical  ore  and  material  handling 
plants  in  large  mining  and  smelting  operations,  in  which 

the    use    of    conveying    machinery    has    reduced    operating C.stS. 

ALLis-CitALMKiis  ( 'a,  Milwaukee.  Wis.  Bulletins  Xo. 

1523,  'Portable  and  Stationary  Air  Compressors';  No.  l.">24, 
i'rice  List  of  Repair  Parts  tor  Auxiliary  Air  Brake  Appa- 

ratus'; No.  1(12.").  The  Hydro-Electric  Development  of  the (lieat  Northern  Power  Co.';  No.  1800,  'The  Ricbards- 
.lanney  Classified.'     All  8  by  In1-  in.     Illustrated, 

Sullivan  Machinery  Co.,  Peoples  Gas  building,  Chi- 

cago. -Mine  and  Quarry,'  for  November.  The  leading 
articles  in  this  issue  comprise  the  following:  'Mining  Slate 
in  Maine,'  'Michigan  Coal  Mining  Problems.'  "Hoisting 
Economy  for  shallow  Mines.'  'Diamond-Drilling  in  Mexico,' 
and  'Portable  Rock-Drills  on  the  Havana  Sewer.' 

Carnegie  Steel  Co.,  Pittsburg,  Pennsylvania.  'Shape 
Book.'  Fourth  Edition.  256  pages.  Illustrated.  5  by  8 in.  This  valuable  book  is  beautifully  published  with  flexi- 

ble leather  cover,  gilt  edges.  It  contains  profiles,  tables, 
and  data  appertaining  to  the  shapes,  plates,  bars,  rails, 
and  track  accessories  manufactured  by  Carnegie  Steel  Co. 
It  should  he  in  the  library  of  every  engineer. 

Allis-Chalmers  Co..  Milwaukee,  Wisconsin.  Revised 
index  of  this  company's  publications  in  force  October  1, 
1911.  Also  Bulletins  No.  1(174.  'Direct  Current  Motors  and 

Generators';  No.  1075,  'Belted  Alternating  Current  Gen- 
erators'; No.  1077,  'Lighting  Transformers';  No.  1078, 

'Alternating  Current  Generators';  No.  10S2,  'Engine  Driven 
Direct  Current  Generators';  No.  10S3,  'Direct  Current 
Motors  and  Generators' ;  No.  1211,  'Feeders  for  Roller 
Mills';  No.  1519,  'Barometric  Condensers';  and  No.  1721. 
'Trimmers,  Slashers,  and  Cut-Off  Saws.'  All  illustrated. 
8  by  10  inches. 

Tin:  DEANE  Steaii  Pi  mi-  Co.,  1X5  Broadway.  New-  York. 

Bulletin  D  205,  'Triplex  Power  Pumps.'  32  pages.  Illus- 
trated. 8  by  9  inches.  An  extensive  discussion  of  the  con- 

struction of  its  triplex  power  pumps  of  the  vertical, double- 

acting  type.    Ii  explains  the  advantages  of  the  triplex  ma- 

chine over  oilier  tonus  of  power  pumps.  The  analyzed 

dissection  of  the  pump,  pointing  out  the  features  of  design 

that  are  the  outcome  of  this  company's  forty  years  special- 
ization in  the  building  of  power  pumping  machinery,  will 

be  found  of  particular  interest.  The  simplicity,  durability, 

accessibility,  aq|l  solidity  of  the  Deane  triplex  power  pump 
are  points  that  are  specially  emphasized.  The  pumps  listed 
range  in  size  of  cylinders  from  2  by  3  in.  to  12  by  13  in., 
and  in  capacities  from  11%  to  2475  gal.  per  minute.  Some 
nine  different  styles  of  these  pumps  are  illustrated  and 

tables  of  dimensions,  capacities,  speeds,  etc.,  are  given  of 
each.  The  pumps  are  arranged  for  belt  or  gear  drive  from 

any  power  source. 

Commercial  Paragraphs 

The  Salt  Lake  office  of  the  Sullivan  Machinery  Co.  has 

been  moved  from  the  Dooly  building  to  the  Reams  building. 
M.  G.  Doll  is  local  manager. 

The  Mine  &  Smelter  Supply  Co.  has  been  appointed 
sole  agent  for  the  sale  of  the  patented  Paterson  agitation 
tanks  in  the  Republic  of  Mexico. 

The  Oliver  Continuous  Filter  Co.  reports  the  ship- 

ment of  two  75-ton  steel-tank  filters  to  the  Amparo  Min- 
ing Co.,  Etzatlan,  Jalisco,  Mexico. 

The  Broderick  &  Bascom  Rope  Co.,  of  St.  Louis,  re- 
ports the  sale  of  two  more  yellow  strand  ballast  cables 

to  the  Government  for  Panama,  repeating  former  order. 

W.  D.  Hawkins,  formerly  of  the  Hill-Hawkins  Boiler  & 
Tank  Works,  is  now  connected  with  the  tank  department  of 

The  Kennicott  Co.,  with  headquarters  in  the  Corn  Ex- 
change Bank  building,  Chicago,  Illinois. 

Albert  Burch,  Gelasio  Caetani,  and  Oscar  H. 
Hershey  have  joined  in  a  Gnu  for  general  practice  in 

mining  engineering,  ore  dressing,  and  economic  geology,  and 
will  maintain  offices  in  the  Crocker  building,  San  Francisco, 
California. 

By  reason  of  the  death  of  A.  .1.  Bettles  the  assay  office 
and  laboratory  of  Bettles  &  Bardwell,  at  Salt  Lake  City. 

Utah,  has  passed  to  the  ownership  and  control  of  A.  F. 
Bardwell,  who  as  the  junior  partner  was  in  charge  of  the 

business  during  the  past  four  veal's. 
The  American  Direct  Concentrator  Co..  Salt  Lake 

City.  Utah,  has  received  an  order  from  the  Federal  Mining 

&  Smelting  Co.  tor  128  concentrating  tubes  to  be  installed 

at  the  hitter's  Morning  mill.  Mullan.  Idaho,  where  119  simi- 
lar tubes  have  been  in  use  since  May  1911. 

Among  the  recent  installations  made  by  the  AMERICAN 

Spiral  Pipe  Works,  of  Chicago,  is  that  of  a  60-carload 

shipment  of  30  to  34-in.  lap-welded  steel  pipe  for  the  Spear- 
tish  hydro-electric  plant  of  the  Homestake  Mining  Co., 

Lead,  Smith  Dakota.  The  pressure  on  this  line  is  approxi- 

mately 3090  lb.  per  square  inch.  A  portion  of  the  line  is 

equipped  with  forged-steel  bolted-joint  connections,  the  re- 
mainder with  forged-steel  flanges. 

A  Bureau  of  Associated  Geological  Engineers  has 

been  formed  under  the  auspices  of  M  L.  Fuller  and  F.  G. 

Clapp.  Offices  will  be  maintained  at  131  State  street,  Bos- 
ton. Massachusetts,  and  331  Fourth  avenue.  Pittsburg, 

Pennsylvania.  Geological  examinations  along  engineering 

lines  will  be  undertaken  and  analyses  and  tests  made.  The 
new  firm  expects  especially  to  handle  problems  relating  to 

oil  and  gas,  water  supplies,  bridge  and  dam  foundations, 
coal,  cement,  and  ore  deposits. 

Weadon  &  Roeklicld,  who  have  been  representing  the 

Jeffrey  Mfg.  Co.  for  a  number  of  years  in  the  southern 
part  of  California,  south  of  Bakersfichl.  and  in  the  western 

portion  of  Arizona,  have  changed  the  name  of  their  con- 
cern to  the  California  Machinery  &  Equipment  Co.  They 

will  specialize  in  designing  and  equipping  alfalfa  milling 

plants,  portable  track,  contractors'  equipment,  as  well  as 
elevating,  conveying,  and  power  transmission  machinery, 
brick  and  cement  machinery,  and  placer  mining  plants. 
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EDITORIAL 

EXPORTS   or   iron   and   steel   manufactures'    from   the 
United  States  in  LOU  amounted  to  $250,000,000, 

in;:  to  figures  furnished  by  the  Department  of  Comn 

mill  Labor  at  Washington.    The  United  States  ranks  third, 

being  exceeded  by  Great  Britain  and  Germany. 

ANNUAL  meetings  of  two  of  the  engineering  societies 
were  beld  in  New  fork  lasi  week,  those  of  the  American 

Society  of   Engineering   Contractors  and   the   .Minim.' 
Metallurgical   Society  of  America.     Both   are  among  the 

younger  organizations,  but  both  are  rigorous  and  helpful. 

SPOKANE  is  making  preparations  for  a  large  attend 
mice  ;u  the  Northwest  Mining  Convention  in  he  held 

in  thai  city  February  15,  lii.  and  17.  Delegates  are  in- 
viieil  from  British  Columbia  and  the  Northwestern  States, 

and  matters  relating  to  mining  on  the  public  domain,  water- 

power  development,  and  similar  topics  will  be  discussed.   i   

ANNOl  NCEMENT  is  made  of  the  formati   f  the  In- 
spiration Consolidated  Copper  Company  to  combine 

the  present  inspiration  Copper  Company  and  the  Live  Oak 

Development  Company.  The  new  company  is  to  have  a 

capital  of  1,500,000  shares  having  a  par  value  of  $20  each, 
and  there  is  to  he  a  .fli.OIHl.IIOO  linnil  issue.     Stock  is  to  he 

exchanged  on  the  basis  of  one  share  of  the  new  stock  for 

two  shares  of  the  present  Inspiration,  and  two  shares  of 
the  new  for  one  of  Live  (ink.  This  consolidation  has  been 

previously  announced,  liul  only  now  are  details  available. 

The  merging  of  the  two  companies  brings  together  two 

adjacent  properties  of  merit  and  is  in  the  interest  of  econ- 
omy ami  efficiency  in  operation. 

GOLD  in  sea-water  has  been  the  basis  for  flotation  of 
more  than  one  unprofitable  venture,  and  yet,  as  Mr. 

Coghill  shows  in  another  column,  figures  as  to  the  amount 

of  gold  present  are  none  too  plentiful  or  certain.  Mr. 

Henry  S.  Blackmore,  iii  Cassier's  Magazine  for  January, 
discusses  the  evidence  upon  which  conclusions  as  to  its 

presence  have  been  based  and  also  the  engineering  prob- 

lems concerned  in  iis  recovery.  Wisely  he  assumes  no  re- 

sponsibility for  ll   stimates  of  the  amount  available,  and 

in  view  of  the  scientific  importance  of  the  question  and  t lie 

meagerness  of  the  data  now  available,  it  would  seem  ap- 

propriate thai  a  thorough  re-study  of  the  subject,  be  un- 

dertaken by  the  Geophysical  Laboratory,  Ihe  (leological 

Survey,  or  s   e  similar  institution. 

THE  second  animal  meeting  of  the  president  and  trus- 
tees of  the  American  Museum  of  Safety,  held  in  New 

York  this  week,  was  made  the  occasion  for  public  award  of 

three  gold  medals.  The  first,  the  Travellers  Insurance 

Company  medal,  went  to  the  Pennsylvania  Railway  Com- 

pany, it  being  adjudged  to  be  "the  American  employer  who 
has  done  the  most  for  the  protection  of  lives  and  limbs  of 

its  workmen,  by  means  of  safety  devices  for  dangerous  ma- 

chines and  processes."  The  second,  the  Scientific  American 

medal,  was  awarded  to  the  Norton  Company  of  Wor- 
cester, Massachusetts,  for  the  most  efficient  safety  device 

invented  during  the  last  three  years  and  exhibited  at  the 

Museum.     The  Louis  Livingston  Seaman  medal  is  given  for 
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progress  and  achievement  in  the  promotion  of  hygiene 

sanitation  ami  the  mitigation  of  occupational  disease.  The 

i. Mine  lit'  the  winner  was  not  announced  in  advance  The 

American  Museum  ol  Safetj  maintains  a  permanent  ex- 

position on  the  sixth  floor  of  the  United  Engineering  build- 

ing, 29  West  Thirty-Ninth  street,  New  5ork.  It  is  well 
worth  a  visit  and  hi  society  itsell  is  deserving  of  general 

snpport. 

C  names  is  the  cause  of  much 
effort   to  those  who  are  at   pains  to  be  precise.     The 

is  simple,  a  >ul. I  I  <■  given  exactly  as  written 
by  the  owner,  but  its  application  to  foreign  names  involves 

phonetic  difficulties  and  many  an  An   ■■.-,    Eoreign  de- 
scent lias  i                 lodified  either  the  pronunciati   r  the 

spelling  of  bis  name  to  adapt  it  to  the  Anglo-Saxon  eye 
ami  tongue.  Geographic  names  often  present  so  niurlt 

difficulty  that  the  attempt  is  frankly  abandoned  and  an 

h  name  applied  that  little  more  than  approximates 

tive  word,  such  as  Vienna,  Moscow,  and  Peking.  CJse 

establishes  these  as  the  correct  English  names.  It  is  the 

nmre  remarkable,  therefore,  thai  many  well  informed  people 

have  been  led  into  referring  to  Korea  as  Chosen.  Korea 

originally  had  two  names,  .me  applying  more  particularly 
to  the  northern  part,  the  other  to  the  southern,  the  latter 

being  recognized  by  the  natives  as  properly  applying  to 

the  whole  country.  Korea,  derived  from  a  French 

to  reproduce  the  name  of  the  northern  part  has,  through 

use  iii  gazetteers  ami  atlases,  become  established  as  the 

English  name  for  the  country,  and  the  fact  that  the  Japan- 

ese Government,  upon  taking  over  the  Korean  Government 

in  1910,  officially  endorsed  the  name  Chosen  (the  Japanese 

rendering  of  the  name  of  the  southern  parti  does  not 

affect  English  usage.  If  we  attempt  at  this  late  date  to 

revise  our  atlases  Japan  must  appear  as  Nippon,  China  as 

Chung-kuo,  Formosa  as  Tai-wan,  and  so  on  ail  infinitum  et 

eonfusionem.  To  refer  to  Korea  as  Chosen,  is  th 
the  reverse  of  evidence  of  erudition. 

COMPETITIVE  railroad  building  is  a  feature  ..f  con- 
temporaneous development  in  Central  Africa,  as  it  was 

a  quarter  of  a  century  ago  in  America.  There  is  the  dif- 

mce  thai  in  Africa  the  lines  are  backed  by  various  gov- 

ernments and  are  planned  with  a  view  to  political  as  well 

as  commercial  strategy.  In  many  eases  they  will  probably 

not  pay  for  a  number  of  years  hut  the  majority,  jusi  as 
in  America,  may  he  expected  in  time  to  stimulate  a  traffic 

that  will  permit  some  return  on  the  investment.  How  se- 

riously development  is  handicapped  at  present  is  illustrated 

by  the  fact  that  tin  concentrate  from  Nigeria  must  face  a 

>1'J-~>  per  ton  rate  for  transportation  to  the  furnaces  in  Eng- 
land.    Mr.  S.  11.  Ball,  iii  Ins  account  of  present  conditions  in 

'he  Cong   inntry.  shows  how  intimately  railway  expansion 

is   ielate.1  lopment.      In   our  Rhodesian   and 

London  letters  further  .lata  ..n  the  mines  of  this  far  away 

region  an-  given.  Evidently  there  an-  considerable  bodies 
of  ore  of  a  made  thai  would  be  considered  rich  elsewhere. 

and -evidently  also  transportation  is  being  provided  more 

rapidly  than  is  generally  recognized.  The  expansion  of 
the  English  railway  lines  in  Africa  has  been  watched  with 

much  interest  in  America,  hut  the  speed  with  which  the 

Portuguese,  Germans,  and  Belgians  are  building,  is  less  gen- 

erally known.  Engit  <  ei  -  iel  at  1U  nspoj 

thai  the  tedious  wort  i  vamps  and 

mounting  to  the  plal  in  accomplished.  From  the 

present  terminus  the  wai   to  the  cop]                    is  long  but 

not   difficult.      In   German   Fast   Africa  the  rails  have   p   - 

trated  al   si  to  Tabora,  a  station  mi  the  great  north-south 

telegraph  line,  and  from  there  to  Lake  Tanganyika  it  will 

be  a  race  with  the  Belgians  building  to  Lukuga.  Another 

German  line  has  reached  Mount  Kilimanjai   I)  the  way  to 

Lake   Victoria   Nyanza.     In   the   I  -.|*r.   tracks   are 

.    extended   rapidly.      Mr.   Ball's   statement    that   within 
three  years  it  should  he  possible  i"  go  fr    I  ondon  to  Cape 

Town  by  way  of  I;. una  and  the  Katanga  country,  will  come 

as  a  surprise  to  many.  Il  would  he  pleasant  to  signalize 

the  establishment  of  ■  IS  by  an  international  en- 
gineering excursi   ver  the  route. 

China  in  Transformation 

The  MI..-1  important  item  of  news  which  has  appeared 

during  the  progress  of  the  revolution  in  china  is  the  re- 

port, early  in  tie  week,  by  the  'limes  correspondent  in 
Peking  thai  the  abdication  of  the  Manchu  dynasty  is  about 
to  take  place,  and  will  be  preceded  by  an  edict  establishing 

dill. -an  form  of  government.  Presumably  the  Manchu 

court  will  be  liberally  pensioned,  ami  retire  to  Jehol  I  pro- 

nounced •neher'l.  where  there  is  an  Imperial  residence. 
We  have  earlier  discussed  the  cause  of  the  revolution,  but 

have  abstained  from  comment  on  its  progress,  as  authentic 

information  has  been  scanty.  British  journals  generally 

have  shown  a  commendable  insight  into  the  situation,  but 

their  American  contemporaries  have  been  led  by  their  de- 

sire lor  sensational  news  into  the  publication  of  inaccura- 

cies and  misstatements,  for  the  revolution  has  not  been 
iiional  in  character,  except  in  its  significance.  The 

statements  in  French  journals  have  been  similar  to  those 
in  America.  But  Japanese  comment  is  most  striking  for 

Us  naivete.  The  Tokyo  Torodeu  argues  that  nations,  like 

business  firms,  do  not  "advance  by  neglecting  opportuni- 

ties," and  in  the  Gaiko-Jiho,  Dr.  Ariga,  a  Japanese  author- 
ity on  international  law.  urges  the  Japanese  Government 

to  intervene,  with  the  object  of  securing-  in  the  future  some 
advantage  for  Japan.  Russian  comment  evidences  a  similar 

feeling  in  that  country,  but  the  obvious  undesirability  of 

foreign  intervention  has  enabled  the  United  States  and  the 

European  powers  to  restrain  these  nations  from  precipitate 

action. 

It  must  not  be  forgotten  that  China's  foreign  loans  amount 
to  about  $750.00(1.00(1  (representing  an  interest  charge  of 

$37,500,000  yearly),  of  which  very  little  is  held  by  either 
Russia  or  Japan,  both  of  those  countries  being  also  heavily 

indebted  to  European  financiers.  It  is  evident  that  the  im- 
mediate interest  of  Europe  lies  in  the  securing  of  stable 

conditions  as  quickly  as  possible,  and  it  seems  probable  that 

more  profit  at  less  trouble  will  be  secured  by  lending  China 

money  to  develop  her  resources  than  by  attempting  their 

development  under  foreign  control,  (lermany  has  expended 

enormous  sums  in  her  "zone  of  influence'  in  Shantung,  with 
but  little  return  as  yet  and  with  no  indubitable  evidence  of 

the  reaping  of  an  eventual  profit.  The  essential  integrity 

of  China  is  likely  to  be  respected  because  it  is  good  business. 

The  dependencies  in  the  northwest  may  be  lost  to  Russia, 

but  as  they  have  never  been  a  source  of  advantage  to  China, 

little  disadvantage  can  accrue  from  their  loss.  The  danger 
of  allowing  Russia  to  advance  so  near  Peking  is  probably 

imaginary;  she  is  already  equally  near  Berlin,  with  no  very 
disastrous  result. 

Several  phases  deserve  further  comment.  The  establish- 
in.  'Hi  ..f  a  republic  by  edict  of  the  retiring  monarchy  is 

remarkable,  from  a  Western  viewpoint,  and  is  curiously 

similar  to  the  efforts  of  the  retiring-  Tnkugawa  Shoganate 

of  Japan,  in  1868,  in  aiding  the  format!)   f  a  new  gov- 

ernment. Il  seems  nut  at  all  improbable  thai  Yuan  Shih-kai 
will  be  ele.-te.l  president,  though  ii  is  dangerous  to  prophesy 
what  course  events  will  take  in  Oriental  countries.  The 

American  press  generally  seems  to  have  failed  to  perceive- 
that  the  election  of  Sun  Yat-sen  as  the  president  of  a  su- 

salled  republic  was  little  more  effective  than  would  he  the 

election  of  Mr.  Robert  La  Follette  as  emperor  of  the  United 

States  by  the  Fraternal  Order  of  Eagles,  for  example.     The 



MINING  AND  9<  II  \  i  II  I'    PRI  SS 

•  .1  ii.ni  I lu-  ealabliahn 
■ 

bilil)  Mich  o|   
nil  knuwli 

'   It '  '.. ■  <-U    1  ll  I  ■  t  W  — 

mill  -  people,"  frequently 
lild*  for  the  control  of  various  pha 

•oeial  Mil  ubiquitous,  am!  there 

lull'  'i  ■  rr|  ublic  would  nol  pro\-e  feasible     Uul 
iiild  be  likely  in  Ik-  uo  ..-.  for  the  reason  dial 

ipl  and  effective  action  can  always  heal  be  assured  bj 
titration  ol  authority.  China  is  in  much  the  aitu 

of  ili.'  Inilc  boy  woo  in  baring  tbe  garden  chopped  down  Ilia 
5  with  lha  weeds.  The  nation  suffered  lha 

Mnni'liu  dynasty  bo  long  as  tbe  central  government  bad  but 
little  authority.  Bui  when,  tinder  tbe  auspices  of  Prince 

Obing.  Diike  Tsai,  Sheng  Hsuan-huai.  Tuan  Fang,  and 
others  tion  of  a  -  eminent   was  initiated, 
the  reaction  swe|  t  away  everything.    So  long  as  China  was 

tad   by   lirt'ilv  mountains,  broad  deserts,  and   unsailed 
her  inchoate  form  of  government  was  a  feasible 

Now,  eloae  pressed  on  every  band  by  vigorous  and 
unscrupulous  competitors,  ber  situation  is  critical,  and  wise 

rigorous  constructive  statesmanship  to  create  a  strong 
ive  government  is  needed.     Fortunate  indeed  will 

she  be  if  the  well  meant  attempts  al  national  liberty  d   I 
prove  her  national  ruin. 

American  Institute  Affairs 

tion  is  being  attracted  in  an  unusual  degree  t"  the 

annual  meeting  of  tbe  American  Institute  of  Mining  En- 
giueers  to  be  held  in  New  York  next     nli.     Ii  has  been 

one  ni   the  striking  features  of  the  <■   Inct  of  thai   greal 
organization   thai   only   nine     mbers  Bhould     istitute   a 

quorum,  and  ii  is  said  thai  al  times  the  annual  meeting 
.••mill  no)  proceed  until  another  member  or  two  had  been 
vailed  in  by  telephone.  For  an  engineering  society  of  over 
1000  members  this  is  certainly  an  anomalous  situation. 
Thai  ii  has  obtained  so  long,  net  only  without  protest  but 
almost  without  the  knowledge  of  the  members,  is  a  Btriking 
tribute  t"  the  general  tacl  and  ability  with  which  affairs  of 
tin-  society  have  lii-i'i   nducted.     Those   in   control   have 
judged,  and   rightly,   thai    the   members   have   cared   i   -e 
for   results   than      thod.    Now,    however,   thai    Dr.    Ray 
mi. ml   has  retired    IV     the  secretaryship  there  are  signs 
ihai  the  members  are  disposed  to  take  a  more  active  inti 

in  the  conduct  of  whal  after  all  belongs  to  them  collectively. 
This  we  believe  is  a  healthy  sign  of  growth  rather  than  of 
belligerent  criticism.  After  all,  Che  Institute  belongs  to 

iis  members  and  should  be  what  they  want  it  to  be.  II'  the 
members  in  general  exhibit  a  keener  interest  in  its  affairs 

the)  must  inevitably  ,-dso  assume  more  responsibility,  and 
no  organization  can  have  too  broad  a  base  or  too  active  a 
membership. 

Important  changes  in  the  constitution  have  been  proposed 

ami  will  be  voted  upon  at  tbe  next  meeting-.  While  these 
proposals  have  been  before  tbe  Institute  for  many  months 

they  have  neither  been  actively  discussed  nor  adequately 
explained.  Doubtless  the  majority  of  the  members  know 
too  little  about  their  purposes  and  probable  results  to  vole 

on  them  intelligently,  and  yet  beyond  a  brief,  formal, 
printed  statement  sent  to  tbe  members,  nothing  has  been 
•done  to  inform  them.  At  none  of  the  sessions  of  tbe  In- 

stitute held  in  San  Francisco  or  in  Japan  was  the  matter 

•even  brought  up  for  discussion.  It  is  true  that  the  fall 
meeting  was  a  professional  session  and  that  no  business 

could   be   legally   transacted,   but   an   excellent   opportunity 

all  Hi. an,  hut  thai  doe*  nol  alii 

I  to  vole,  |  radical!)  in  the  dat I.. 

in  dui  membership,  ami  foi  othei 

ing  proposals. 
dinary  business  ■  would  ex|   i   to  carrj    Ihn 
equivalent   proposals  without  a  bcttei  luca 
lion.     This,  however,  is  bul  one  iusta  N.. 
really  informing  statement  of  the  Bnanees  of  the  Institute 

i  available  to  met  then  Thai  which  is  printed  is  far  rrom 
adequate.    This,  we  are  sure,  is  morel)  I,  due  in  a 

I.,  reduce  things  t"  simplest  terms  in  public  state- 
ments. The  officials  bare  always  been  willing  i"  givi 

quiring  members  tbe  fullest  information.  Ii  ought  not, 
however,  be  left  i"  them  to  inquire.  Within  the  war.  too, 
important  negotiations  regarding  a  possible  consolidation 

nf  tbe   Institute  and  "t'  the  Mining  and  Metallurgical   So 
eietj  have  I   n  conducted.    What  proposals  wen-  made  and 
what  rejected,  and  exactly  why  the  matter  came  i   thing 
has  never  bi   ade  clear  to  the  members  of  either  orj  i 

.-Mii.in.  and  in  the  case  of  the  smaller  society  details  were  nol 
even  given  to  all  the  members  nl  its  council.  This  policy 

■  ii  centralization  and.  in  practical  result,  'kitchen  cabinet' 
control,  is  nol   therefore  singular  to  the  Institute.     Surely 
   pains  should  be  taken  to  enlist  the  interest  of  mem 

bers  of  the  societies  if  their  continued  financial  support  is 

to  be  asked. 
In  the  past  the  nominations  for  office  in  the  Institute 

made  by  a  committee  appointed  by  the  council,  have  usu- 
ally been  the  only  ones  before  the  annual  meeting,  thougb 

any  member  or  members  may  make  nominations,  provided 
they  be  sent  to  the  secretary  in  writing  al  least  thirty  days 

before.  The  time  of  tbe  meeting  is  fixed  by  the  constitu- 
tion, being  the  third  Tuesday  in  February  in  each  year. 

As  already  stated,  the  meeting  has  degenerated  into  a  mere 
form.  The  members  necessary  t..  make  a  quorum  are  called 

together  and  business  is  transacted  mainly  on  the  basis  of 
three  or  four  hundred  proxies  gathered  in  advance  and 

placed  in  the  hands  of  some  one  resident  in  New  York.  K.il 
more  than  ten  per  cent  of  the  members  even  bother  to  semi 

proxies,  end  those  who  do  only  in  the  rarest  instances  send 
any  instructions  as  to  how  they  wish  their  votes  recorded. 
In  the  absence  of  instructions  and  competing  i   liuations, 

tbe  member  holding  the  proxies  has  bad  only  an  obvious 
duty  in  perform,  ami  has  done  it.  The  result  has  been 
surprisingly  good,  bul  ii  is  evident  that  membership  in  an 
engineering  society  involves  responsibilities  and  rights  that 
have  been  too  lightly  regarded. 

Il  is  well  to  follow  gOOd  leaders,  but  it  is  alsn  well  for 
each  tn  ihi  his  share.  The  American  Institute  of  Mining 

Engineers  voted  cheerfully  and  almost  unanimously  to  as- 
sume a  debt  of  $188,000  and  to  place  its  business  affairs 

exclusively  in  the  hands  of  a  small  self-perpetuating  hoard 
nl  directors.  The  gentlemen  who  have  served  on  that  hoard 

have  done  so  with  signal  ability  and  self -sacrifice,  but  that 
does  not  absolve  their  fellow  members  from  obligations. 

That  they  now  show  some  disposition  to  recognize  the  facts 
of  the  situation,  is,  we  think,  hopeful.  An  occasional 

lively  contest  for  office  would  do  the  Institute  much  more 

good  than  harm.  It  is  better  for  the  society  to  have  its 
officers  elected  than  selected. 

We  have  no  program  for  the  Institute,  and  our  purpose 
ill  calling  attention  to  conditions  at  Ihe  present  time  is  to 

urge  members  to  lake  a  more  active  part  in  its  work.  It  is 

o  great  and  influential  organization.  We  confidently  expect 
to  see  it  grow  larger  and  stronger  with  the  years,  and  we 
will  gladly  co-operate  in  every  effort  for  its  good. 
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Mining  in  the  Belgian  Congo,  West  Africa,  for  1911 

Sydney  H.  Ball 

Mining  in  the  Belgian  Congo  in  1011.  although  marked 

by  no  large  mineral  output,  was  notable  because  of  the  eom- 
mencemenl  of  copper  smelting  in  the  Katanga;  the  advances 
made  in  the  means  of  transportation  and    imunication: 

and  important  diamond  discoveries.  The  Katanga,  in  the 

southeast  portion  of  the  colony,  has  been  thrown  o]  - 

prospecting,  and  its  mining  laws  will  probably  form  the 
models  to  be  foil, .wed  by  the  Government  when  in  the  course 

of  the  next  twenty  years  other  parts  of  the  colony  now  un- 
der concession  to  various  targe  com]  opened  to 

general  prospecting.  It  is  worthy  of  note  that  the  Bel 
Congo  has  heroine  one  of  the  tew  countries  in  which  almost 

50%  of  the  white  population  is  dependent  directly  or  in- 
directly upon  mining.  The  relative  increase  of  the  mining 

element,  although  due  largely  to  the  activity  of  the  Tangan- 
yika Concessions,  Ltd.,  is  partly  due  to  the  expansion  of 

prospecting  and  mining  in  other  parts  of  the  colony. 

Transportation  and  Communication 

The  high  transport  costs  in  the  Belgian  Congo  will  pre- 
sumably he  lowered  by  improvements  now  under  way. 

Steamers  In  Europe. — Steamer  service  between  Antwerp 

MAP  OF  BELGIAN    CONGO,    WB8T   AFRICA,   SHOWING    MINES   AND 
RTATION    LINES. 

and  Matadi,  the  Congo  port  at  the  head  of  navigation  on 

the  Lower  as  long  been  satisfactory.     The  three 

comfortable  steamers  of  the  chief  Steamship  line  I  Cnni- 
pagnie  Beige  Maritime  an  Congo)  ranging  in  tonnage 

5850  to   70   -.   make  the  voyage  in  21  days,  and  this 
company  is  now  reported  to  be  building  two  steamers  of 
almost  12,000  tons  i  is]  lacet 

Railro*  -  The   Mayombe   railroad,   a   nar- 
row-gauge road  starting  al  Boma,  the  capital,  in  the  Lower 

Congo,  ;-  being  pushed  northward.  The  road,  unless  it 

reaches  the  copper  mines  at   Mindouli,  1-Y  Co  go   (al 
last  reports  orked)  will  serve  no  mines,  though  the 

eountry  through  which  it  is  in  |ftss  is  being  pros]  ected. 

The  railroad  limn  Matadi  to  Leopoldville  around  Living- 

stone Rapids  (250  miles  long  and  of  29*/2-in.  gauge)  han- 
dles all  traffic  betv,  up-country 

Belgian  Congo,  and  much  of  the  French  Congo  hinterland. 

As  traffic  has  outgrown  tin-  line's  ca]  :  ors 
that  the  road  may  In-  double-tracked,  ed, 
and  the  running  ti    wo  days  to  one.    Studies  are 

now  being  made  as  to  it-  possible  electrification,  and  to  the 
future  use  of  oil  as  fuel.  Between  the  terminus  of  this  mad 

(Leopoldville  I,  and  the  terminus  of  the  Grand  Lakes  rail- 

road (Stanleyville),  U25  miles,  travel  is  by  -tea   r.    The 
fleet  on  this  pari  of  the  Congo  river  has  been  increased  not 

only  by  anothea  500-ton  stonou heeler.  Imt  by  other  smaller 

boats,  one  of  which,  a  mail  boat  (speed  131  a  knots  an  hour). 
now  being  built,  is  the  gift  of  the  present  King.  Better 

surveys  and  the  i  lacing  of  buoys  in  the  more  dangerous 
channels  are  increasing  the  safety  of  navigation  on  this  pari 

of  the  river. 
The  Grand  Lakes  railroad  from  Stanleyville  to  Ponthier- 

ville  (Sit  miles)  has  been  running  for  some  three  years  now. 

and  four  steamers  belonging  to  the  same  company  regularly 

ply  on  Hie  navigable  stretch  of  the  Congo  river  from  the 

latter  point  to  Hindu  (200  miles).  A  fifth  of  375  tons  has 
been  ordered. 

The  railroad  from  Kimlu  to  Kongolo  was  completed  on 

December  31,  1910,  and  is  approximately  225  miles  long. 
This  road  uses  iron  ties  (almost  necessary  in  the  tropics) 

and  connects  with  the  navigable  stretch  of  the  Congo  river 

T11K  COPPER   ISKI.T   AND    LOBTTO    BAY    RAILWAY. 

from  Kongolo  to  Bukania  (405  miles),  which  is  negotiated 
by  steamers.  One  of  125  tons  lias  already  made  the  voyage 

in  six  and  one-half  days,  although  the  deepening  of  Lake 
Kisale  has  not  as  yet  been  completed. 

Preliminary  surveys  have  been  made  of  the  railroad  route 
from  Bukama  to  Elizabethville,  where  the  Katanga  copper 

smelters  are  situated  (about  300  miles).  Already  170 

kilometres  (106  miles)  of  this  road  between  Elizabethville 

and  the  Kambove  copper  mine  is  under  construction  ami 

will  presumably  be  completed  in  September  1012.  Con- 
struction of  the  line  from  Elizabethville  to  Bukama,  includ- 

ing rolling  stock,  is  expected  to  cost  about  $37,000  per  mile. 
As  Elizabethville  was  connected  with  Cape  Town  by  rail  in 

October  1910,  the  traveler  will  be  able  three  years  heme  to 
book  .:  |  assage  by  boat  and  railroad  from  England  to  the 
Cape  by  way  of  the  Congo  month,  viewing  on  the  way  the 

Equatorial  forest,  the  Katanga  eopperfield,  and  Victoria 
Falls.  This  Grand  Lakes  railroad  will  connect  at  Bukama 

with  the  Lower  Congo-Katanga   railroad,  which  is  projected 

from  I'iana  Mutoml    the  Sankuru  river  above  Lusamho. 

Further,  the  Grand  Lakes  railroad  is  now  building  a  line 
from  the  Congo  ai  Kahalo  (50  miles  above  Kongolo)  to 

a  point  on  Lake  Tanganyika  opposite  I'jiji  (128  kilometres 
by  boat),  which,  in  connection  with  a  German  Last  African 
railroad,  will  in  four  or  live  years,  form  a  direct  route  Erom 
the   Last  Coast  to  the  heart  of  Africa.     The  railhead  from 
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:   point   hi    view,  the  remaining    IOO0 

miles  is  comparatively  easy,  but   whether  or  not  this  rail- 

road i-  completed  in  three  years,  as  some  predict,  will  de- 
I  end  upon  its  financial  backing. 

ince  in  the  northeasl  par)  of  the  colony  baa  been 
facilitated  by  better  steamer  service  on  the  Kile.  Steamers 

leave  Koeti,  a  station  on  the  Cape  to  Cairo  railroad  Booth 

of  Khartoom  (aboul  5  days  ['nun  Cairo),  "ii  the  eighth  of 
each  month,  making  the  voyage  in  about  15  days.  At  Redjaf 

a  Dve-day  portage  around  a  succession  of  rapids  begins, 
after  which  a  second  steamer  is  taken  for  four  days  to 

Butiaba,  fmm  which  Uahagi,  on  the  Congo  side  of  Lake 
Albert,  is  aboul  -i\  .lavs  march.  Lake  Albert  is  thus  reached 

in  abonl  35  days  fr    Alexandria. 

Eleven  kilometres  of '  the  permanent  way  of  the  Buta- 
Bamhiln  railroad  to  connect  the  Kuhi  and  Welle  rivers  in 

the  northeastern  can  of  tl   olony,  is  reported  finished;  it 

was  the  late  King  Leopold's  plan  that  this  should  form 
of  tl  le  route,  but  it  presumably  will  be  still  many 

its  completion. 

The  grandiose  scheme  lo  build  a  French  railroad  from 

Algiers,  southeast  across  the  centre  of  Africa,  to  connect  al 

Stanleyville  with  the  Grand  Lakes  railroad,  and  thus  to  give 

an  all-rail  route  through  Africa,  from  north  to  south,  shows 
the  interest  foreign  capital  is  taking  in  African  affairs. 

This  line,  it'  ever  built,  should  place  Stanleyville  in  the 
Belgian  Congo,  al  present  aboul  -T>  days  from  Europe, 
within  live  or  six  days  of  Paris.  There  are  thus  four  trans 
African  railroad  lines  under  consideration;  two  from  north 

to  smith,  the  French  line  just  mentioned,  and  the  Cape  to 
Cairo  railroad,  and  two  from  easl  to  west.  Cameroon  to 
Dar-es-Salaam  and  Matadi  to  Dar-es-Salaam. 

Telegraphs  and  Wireless. — Elizabethvillc,  Katanga,  i- 
now  connected  with  Cape  Town  by  telegraph  and  for  many 
years  telephone  lines  have  existed  between  Boma  and  Co- 

qmlhatville  and  Kasongo  and  Uvira.  A  telegraph  line  be- 
tween Ponthierville  and  Kindu  is  being  rapidly  pushed  tn 

completion.  Al  present  wireless  messages  are  Hashed  be- 
tween   Leopoldville,    On    Stanley    Pool,    and    the    end    of   the 

cable  line  al  Libreville,  on  the  French  Cong   last.    Other 

stations  are  to  be  established  al  Stanleyville  and  Elizabeth- 

ville  and  intermediate  points,  and  in  two  years'  time  it  is 
lin|  eil  that  communication  will  exist  between  all  of  the  more 

important  state  posts. 

Fi  il 

The  company  mentioned  in  this  review  last  year,  formed 

to  construe!  a  pipe-line  for  petroleum  between  Matadi  and 
Leopoldville  (that  is.  around  the  non-navigable  port]   
the  Congo  river),  is  actively  engaged  in  construction,  and 

expects  to  have  all  pi]  e-lines  and  pumps  erected  during 

1912,  or.  at  the  latest,  the  beginning  of  1913.  Tank-steam- 
ers will  discharge  al  Ango-Ango,  a  short  distance  below 

Matadi.  where  a  new  harbor  and  tank-farm  are  being  built. 

The  Congo  railroad  between  Matadi  and  Leopoldville  re- 
cently introduced  several  oil-burning  engines,  with  a  saving 

of  ">ii';  of  the  fuel  cost.  The  completion  of  the  pipe-line 
should  presumably  partly  solve  the  fuel  question,  and 
should  cut  down  the  running  time  of  the  Congo  river  boats, 

which  now  lose  much  time  while  cutting  wood.  With  its 
numerous  waterfalls  the  Congo  will  in  the  future  look 

mainly  to  electricity  for  power.  The  Grand  Lakes  Rail- 

road Co.  has  had  no'  particular  success  drilling  for  oil  to 
the  southeast  of  Stanleyville,  and.  notwithstanding  rumors. 
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cut-:  tin   t  the  Star  of  the  I  .u   Elisabeth 
\ille  being  hauled  by  endless  ropes  from  thi   pen  | 
Rui   -s  indicate  thai  tonnages  have  been  reckoned  on  de 
velopmenl   thai   in    •   Was)   would   I   sidered   insufll 
cient,  and  it  is  probable  thai  the  ore  will  more  nearly  run 

copper  than   12  or   14%.     Notwithstanding  this,  il   it 

believed  that  large  reserves  of  comparatively  rich  silieiona 
oxidized  cop]  er  ores  exist   in  the  district.     The  result 

the  treatment  of  this  ore  in  Central  Africa  al  a  profit  and 

at  a  sufficient  profll  to  give  a  fair  return  upon  an  expendi 
ture  of  over  $10,000,000  directly  or  indirectly  dependent 
upon  it,  is  awaited  with  interest. 

The  railroad  connecting  (ape  Town   with   Blisabethville 

nerly  known  as  the  "Star  of  the  Congo'  mine,  bul  re 
named  in  honor  of  the  Queen  of  the  Belgians),  was  com 
pleted  October  2,  1910.     It  has  branches  to  the  limestone 

quarries  at    Mikola   and   the  smelter  on   the    Luhnmha    river 

(the    town    is    known    as    Luhiiiiihashie ).      Four    trains    per 

week,  each  way.  go  between  Klizahethville  and  the  h'hodesian 
border.    Capo  Town  is  now  hut  seven  days  from  the  camp, 

and  Europe  bul  eighteen  days  farther.  A  railroad  exten- 
sion  1 1 1 17  miles)  to  the  Kainbove  mine   e  of  the  richest 

of    the   other   copper    properties,    has    b   i    begun,    and,    as 
already  staled,  should  he  finished  in  the  fall  of  1912.  The 

Kamhovc  mine  is  expected  to  be  ready  for  exploitation  at 
that    time.      The    Qreal     Lakes    route    to    the   mine    will    soon 

be  c   pleted,  and  two  other  railroads,  as  mentioned  above), 

are  beaded  for  the  field.     In  consequence,  the  Katanga  will 
eventually  not  be  lacking  in    npeting  lines. 

Upon    the    arrival    of    the    railroad    the    next     important 
event  was  the  erection  of  the  metallurgical  plant.  The 

transport  of  this  plant  after  arrival  in  Biera  (Portuguese 
Fast  Africa,  the  port  of  entry  for  Tanganyika  freight) 

was  delayed  hy  unusually  heavy  rains,  resulting  in  many 
washouts  on  I  he  railroad.  One  of  I  he  blast -furnaces  (  water 

jackets)  of  300-ton  capacity  (4S  hy  192  inches  til  the 

tuyeres)  was  blown  in  on  .June  .'to  lor  a  day  or  two,  and 
then,  for  what  proved  lo  he  a  short  experimental  run. 

from  Augusl  -1  to  I'll;  power  being  generated  hy  the  erec 
1 1   r  a  temporary  engine.  It  was  hoped  thai  the  power- 
plant  would  he  completed  some  time  in  September.  From 

September  16  one  blast-furnace  has  been  running  continu- 

ously, according  to  cables  to  the  'Tanks'  home  office,  ami 
12  tons  of  copper  produced  daily,  with  the  expectation 

thai  this  product  would  he  hugely  increased  in  the  near 
future.     While  s   Iting  clayey  and  silicious  ores  averaging 

l-1-';.   copper,  a  recovery  of  s7';    is  claimed.  Kk;   being 

lost    ill    the   slag  ami   'I'-/',     ill    flue-dust.      Tin-   line   material 
is  giving  trouble,  and  briquetting  is  being  considered,  as 
is  also  the  possibility  of  electric  smelting.  Less  is  heard 
of  the  plant  hy  which  the  copper  content  of  the  silicious 
oxidized  ores  was  lo  he  reduced  lo  grains  of  metallic  copper 

ami  later  c   entrated.     A   plant   with  this  objeel   in  view 
was  shipped  from  the  United  Slales  this  year,  hut  was. 

al  last  information,  still  at  Beira,  and  all  efforts  are  evi- 
dently wisely  being  benl  toward  increasing  the  output  by 

ordinary  smelting. 

Ill    1910    153   tons   of   copper  ore    was   exported    from    the 

Belgian  Congo,  valued  al  $17,400.  Aboul  the  firsl  of 
October,  Hill.  500  Ions  of  copper  arrived  in  London,  hut 

this  was  from  the  ICaiisanshi  mine,  jusl  over  the  Rbodes- 

ian  horder.  owned  by  the  Rhodesia-Katanga  Junction  rail- 
road (which,  by  the  way.  is  now  on  a  paying  hasis,  owing 

to  the  large  amount  of  transport  provided  hy  Katanga 

mining).  Of  this  railroad,  75%  is  owned  by  the  Tangan- 
yika Concessions,  Ltd..  and  25$  by  the  British  South  Africa 

Co.     The   Kansanshi   mine   was    opened    long    before    the 
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Katanga   mines,   and    in    February   Kill    bad   about   2000 
ready  tor  shipment.    The  ore  somewhat  resembles  the 

Katanga  ore;  European  coke  was  used  in  smelting,  and  the 

slag  is  rumored  i"  have  run  but  from  1   t<>  l1^',    copper. 
Early    in    October,   however,   200   tons   of   copper  arrived 
al  Beira,  the  ftrsl  considerable  shipment  of  Katanga  metal, 

and  by  the  end  of  October  mil  some  copper  had  arrived 

al    Antwerp.     CJp   to   November   i>.   1911,   the   prodncl    is 

reported  to  have  been  834  tons  of  copper.    'Tanks'  shares 
bad    this   year   their    usual    spectacular    ups    and    downs. 

Iling  carried  the  shares  to  about  $9.85  (par  $4.87) 

on   November  7.  1911,  although  in  October  1910  they  bad 
on    December   13,    mil.   they   had   risen    to 

$14.14. 

As  to  the  cost  of  this  copper  per  pound,  few  data  are 
at  hand.  The  contract  between  the  Ethodesian  railroad 

system  and  the  Tanganyika  Concessions,  Ltd.,  is  said  to  be 

Id.  per  inn-mile  lor  ore  (about  £6  2s.  Bd.  per  ton  of  co 
from  the  mine-,  to  Beira,  or  say  £7  2s.  8d.  per  ton  to 
Lond    or  $1.75  per  lb.,  not  including  insurance,  landing 
charges,   and   selling  eoste).      When    to   this   must    be   added 

the  eost  of  mining  under  tropical  conditions,  and  smelting 
iropean  coke  al   £13  per  ton  is  to  be  used  at  first,  and 

the  ore  requires  much  lluxi.  amortization,  etc.,  the  difficulty 

of  keeping   costs   within   the   present    price  of  copper   is 
The  next  year  should  deter   whether  the  Katanga 

is  to  become  a  factor  in  the  copper  market  in  the  next 
two  years  or  al  some  later  date. 

Elizabcthville,   the   centre   of   the   industry,   is   a    I: 

ized  western  boom  town  lying  under  the  tropical  sun,    
with  Belgian  and  English  pioneers.  In  a  year  the  white 
population  sprang  from  less  than  ion  to  1500.  The  Bel- 

gians   have    laid    out    so      thirteen    miles    of    boulevards; 

cafes  surround  the  'Place  Boyale',  and  the  town  boasts 
only  of  a  Chamber  of  Commerce,  but  also  a  cinemato- 

graph show,  and  a  local  mineral  water  company.  The 

establishment  of  drainage  systems  ami  water  supply  is  in 
progress;  a  weekly  newspaper  (printed,  by  the  way.  in 
both  French  and  English)  is  being  eagerly  subscribed  tor 

at  $7.50  per  year.  Fresh  meat  ami  vegetables  are  in 
such  demand  that  upon  the  arrival  of  trains  from  (he 

South  the  whole  cargo  is  auctioned  off  al  the  station. 
Farmers  and  cattlemen  are  settling  around  the  town,  and 
a  refrigerating  plant  ami  flour  mill  have  heen  erected. 

Town  lots  arc  procured  through  the  Katanga  Special  Com- 
mittee, the  price  within  the  business  district  being  from 

$4  to  $8  per  square  metre,  or  from  $9000  to  $12,000  per 
h.t  (about  H»i  by  160  ft.).  Residential  lots  cost  aboul 
$1600.  Brick  buildings  musl  be  put  up  on  these  lots,  and 

Subleasing  is  not  permitted  without  the  Committee's  per- 
mission; providentially,  no  one  individual  can  acquire 

more  than  two  h.ts.  The  sudden  increase  of  population 
and  the  large  shipments  of  machinery  ami  supplies  has 
naturally  somewhat  overtaxed  the  railroad,  and  consign- 

ments of  goods  air  received  six  or  seven  weeks  after  the 

invoices.  Native  labor  is  difficult,  not  only  to  procure, 

but  io  keep,  ami  al  prevent  it  is  almost  impossible  for 
prospectors  to  gel  enough  porters  to  leave  for  the  bush. 
This  condition  will  presumably  be  partly  righted  by  the 

t'oundati   t  a  Katanga  Labor  Bureau  under  Government 

Gold 

The  Suite  budget  for  1911  for  prospecting  and  mining 
wa-  about  $310,000.  The  State  operates  in  the  northeast- 

ern pari  of  the  colony,  its  chief  ,  lacer  being  at  Kilo,  to 
the  west  of  Lake  Albert.  The  ornducl  in  1910  was  876 

kg.  of  gold,  valued  al  aboul  $525,000.  The  product  for 
the  flrsl  months  of  mil  exceeded  thai  of  Hie  correspond- 

ing months  of  1910,  hni  to  September  (he  product  Is 
Med  p.  have  been  but  a  little  over  44S  kg.,  indicating 

an    output     for     191]     of    less    than     700    k"..    or    perhaps 
$420,000.     This   fall  nrac 
of  the  richest  streams  have  heen  exhausted,  ami  Io  labor 

and     food    shortages.      Tin-    placer    ■.■round    at    Kilo    :-    ,,i 
considerable  extent,  and,  although  rich  pieces  of  Hoi   artz 
have   been   picked    up.   no  exploitable   vein   has  bee 

found.      About    $7,300,000    of    gravel,    ranging    in    value 

0  Io  $13.20  per  yard,  is  reported  to  have  been 

blocked  out.  The  country  rock  is  granite  gneiss  and  ̂ rati- 
ne. Hydraulic  mining  is  being  done  in  some  of  the  more 

favorable  streams,  but  the  greater  recovery  is  from  sluices. 

A  dredge,  ordered   some   years  ago,   is   still   in    Uganda,   due 

io  the  difficulties  of  transport  of  the  heavier  parts.   Thirty 
to  forty  whites  are  employed,  hut  the  black  personnel, 
once    3000,    has    fallen    oft    markedly.      Supplies    arrive    by 

way  of  M   basa,  whence  they  am  shipped  by  the  Uganda 

railroad  to  Port  Florence,  thence  by  boat  across  Lake  Vic- 
toria Xyanza  to  Entebbe,  and  from  there  are  carried  on 

blacks'  hacks  some  200  miles.  Considering  this  method  of 
transport,  the  reported  cost  of  sluicing  (40c.  per  yard) 
does  not  seem  excessive.  The  importance  of  the  alluvial 

deposit  at  Nebula,  about  111)  miles  X.X.I*,,  of  Stanley- 
ville, was  apparently  overestimated.  The  State  worked 

this  mine  in  the  current  year,  but  presumably  it  will 

be    abandoned    in    1912,    with    perhaps    a    total    output    of 

$20,      Io   $50,000   gold.      Operations   were   started  by   the 
State  in  mil  on  the  gold  placer  situated  at  Moto,  about 

325  miles  northeast  of  Stanleyville.  This  deposit  is  stated 
Io  he   rich. 

The  Socii'ie  Internationale  Forestiere  el  Miniere  du  Congo 
la  Belgian-American  company)  has  during  the  year  bent 
its  efforts  largely  to  prospecting,  with  satisfactory  results. 

About  thirty  American  ami  English  engineers  and  pros- 
pectors and  700  blacks  are  employed.  Toward  the  middle 

of  mil  it  began  to  operate  a  rich,  though  rather  small, 

placer  at  Kanwa.  .'!  miles  from  Xeltula.  An  unusual  dearth 
of  valor  for  sluicing  kept  the  product  down  for  the  half- 

year  id'  Hill,  but  it  should  he  largely  increased  in  1912. 
The  total  gold  production  of  the  colony  for  11111  will  be 
from  $500,000  to  $600,000. 

Diamonds 

One  of  the  most  surprising  developments  of  Central 
African   mining  in  the  past  five  years  has  been  the  finding 
of  di;   mis  at   widely  separated   points:  in   Bechuanaland. 
German  East  Africa.  German  Southwest  Africa,  several 

points  in  the  Congo,  and  in  Liberia.  The  llllfl  produc- 
tion of  German  Southwest  Africa  was  798,865%  carats, 

valued  al  $5,154,859.*  Pipes  of  rock,  similar  to  that  in 
which  diamonds  occur  in  South  Africa,  have  been  found 

in  the  Kundulungu  plateau   (southeastern  part  of  Belgian 

Congo)  and  soicc  35  diamonds  have  been  washed  from 
sands  of  creeks  in  that  genera]  vicinity.  As  yet,  however, 

it  is  believed  that  no  pipes  have  been  found  to  he  diamond 

bearing.  A  company  (Kundulungu-Lualaba  Co.)  has  been 
formed  to  prospect  these  pipes,  erecting  machinery  to 
wash  the  ground  in  considerable  quantities.  This  company, 

of  which  the  slock  is  owned  by  the  Katanga  Special  Com- 

mittee and  the  Tanganyika  Concessions,  Ltd..  has  a  con- 
cession of  some  12.000  square  utiles  for  diamond  pros- 

pecting. In  1007  prospectors  of  the  Sociote  Internationale 
Forestiere  el  Miniere  dn  Congo  (a  Belgian-American  com- 

pany in  which  Thomas  F.  Ryan  and  other  Americans  are 
interested  I  found  one  diamond  on  the  Kasai  river  at  Mai 

Mnucne.  In  the  past  summer  a  prospector  for  the  same 

company  picked  up.  in  a  couple  of  weeks,  on  the  Kam- 

bambaie  river  near  its  junction  with  the  Kasai.  'J40  dia- 
monds, weighing  in  toto  al   I  39  carats,  the  largest  stones 

being  about  a  carat.  .Many  of  these  stones  arc  of  excel- 
lent water-while  color,  others  arc  fancx   lors,  deep  yel- 

lows, greens,  and  hyacinth:  comparatively  lew  are  off- 
color  stones.  The  crystallization  is  interesting,  twins  being 

comparatively  common.  These  stones  were  washed  either 
from  pot-holes  in  the  stream  beds  or  from  sands  along 
the  shores.  Since  then  ten  diamonds  have  been  found  at 

another  locality  and  several  at  still  another.  As  a  result, 
diamonds  have  heen  found  in  the  bed  of  the  Kasai  river 

and  in  the  lower  courses  of  its  tributaries  for  a  distance 

of  75  miles.  Search  is  now  being  carried  on  for  the 
rock  source.  In  passing,  it  may  he  staled  that  the  Kasai 
river  in  this  region  has  locally  cut  its  bed.  down  through 

the  fiat-lying  Jura-Triassic  sandstone  which  covers  such 
large    areas    in    Central    Africa,    into    the   older    folded    and 

♦George  F.  Kunz,.  'The  Mineral  Industry.'  Vol.  XIX.  p.  9. 
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the  Tanganyika  Concessions,  Ltd!     Another  company   has 
located  a  supposed  extension  of  this  Held. 

Other  Operation's 
The  Grand  Lakes  railroad  is  continuing  its  search  for 

bituminous  schists  in  the  vicinity  of  Ponthierville  with 

some  success,  and  a  drilling  crew  was  despatched  in  1910 

to  try  for  oil.    Its  other  prospectors  have  found  numerous 

gold-bearing-  streams,  mine  of  which,  however,  it  is  be- 
lieved  are  exploitable.  Its  prospecting  concession  upon 

the  augmentation  of  its  capital  from  50  to  75  million 
francs,  was  increased  by  4,000,000  hectares  (15,500  square 

miles).  Prospecting  by  the  Lower  Congo-Katanga  rail- 
road has  not  apparently  been  successful:  some  low-grade 

lead  and  copper  deposits  have  been  found,  also  auriferous 

streams.  Since  the  Katanga  has  been  opened  to  general 
prospecting  a  considerable  number  of  companies  have  been 
formed  to  search  for  minerals  in  the  country  outside  of  the 

area  reserved  by  the  Tanganyika  Concessions.  Ltd.  These 

companies  have  located  30  blocks,  including  copper,  iron, 
gold.  tin.  coal,  and  lead,  of  more  or  less  problematical 

value.      These    companies   were   in    June   1911    represented 

large  blocks  for  one  or  more  metals,  is  roughly  23,400 

square  miles.  This  is  about  40%  of  the  area  covered  by 
the  older  rocks  which  are  most  favorable  to  metallic  de- 

posits. The  reservation  of  these  blocks  is  the  result  of 

prospecting  by  the  company  in  the  whole  Katanga  during 
some  ten  years. 

The  companies  already  formed  to  further  prospect  the 

Katanga  give  to  the  Katanga  Special  Committee,  the  rep- 
resentatives of  the  Belgian  Government  in  that  part  of 

the  colony.  33$  of  their  stock,  and  the  same  percentage  Of 
any  future  augmentation  of  capital.  The  committee  also 

has  the  right  to  subscribe  for  2<\%  of  the  shares.  In  re- 
turn the  companies  can  prospect  for  two  yeai-s  over  con- 

siderable areas.  Prior  to  or  upon  the  expiration  of  the 
two  years  they  can  take  up  an  area,  in  one  or  several 

blocks,  for  exclusive  prospecting,  containing  from  T.'iO  to 
3500  square  miles,  according  to  the  statutes  of  the  com- 

pany. They  pay  a  yearly  tax  of  $200  per  prospector 
employed.  Later  they  can  take  up  for  mining  purposes 
claims,  none  of  which  can  surpass  38.6]  square  miles,  nor 
can  any  one  company  take,  in  all,  over  386J  square  miles. 
Their  right   to  exploit  expires  in   1990.  at   which  time  the 
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and  machinery  pass  to  the  colonial  •_■  A 
jross   production   in   the  ease  of 

metals   and   '<' ,    in   the   case   "J'  gold,   silver,  or   precious 
stones,  is  paid  to  the  Slate,  but  it  must,  however,  equal 
in  the  i      i  case  at  least  4e.  per  acre,  and  in  the  latter 

Tin'  decree  of   December  Hi.  1910,  also  threw  o 
pros]  i  '  panies  and  to  individual  prospectors  those 

of   the    Katanga    nol    already    ceded    as    mentioned 
above.     The     npanies    (or   individual    prospectors)    tirsi 
obtain   from  the  colonial  officers  for  each  man  a  general 

■I  eel,   at    a   COSl    oi     :-"     good    Eor   two   years 
and  renewable  indefinitely  upon  new  payments.  I 

finding  mineral  indications,  a  paper  can  be  obtained  giv- 
ing exclusive  pri  rights  (cost  $40)  over  a  circular 

area  which  in  the  case  of  precious  metals  or  stones  is 

looo  metre-  in  diameter,  and  in  the  ease  of  the  ordinary 

metals  and  non-metallic  products  is  5000  metres  in  diam- 
eter (area  respectively  of  about  200  and  4!)0tl  acres).  A 

discovery  post  must,  however,  first  be  placed  at  the  centre 
of  the  circle  with  the  information  usually  required  in  other 

countries  (locality,  date.  name,  number  of  license,  char- 
acter of  discovery,  and  residence  of  prospector).  The 

metals  Bought  should  all  be  listed,  as  only  those  mentioned 
in  the  location  notice  can  later  be  rained.  This  notice  is 

good  I'oi'  two  years  ami  can  be  renewed  once  upon  a  see- 
iiinl  payment.  This  permit,  however,  can  only  be  delivered 
or  renewed  provisionally  by  the  representatives  of  the 

Katanga  Special  Committee  in  the  Congo,  and  must  be 
passed  on  by  the  colonial  legislative  body,  requiring  the 
permit  to  go  from  Katanga  to  Brussels  and  vice 

If  this  body  refuses  its  approval  the  $40  is  returned,  but 

the  prospector  loses  his  discovery,  his  time,  and  the 

money  expended  during  his  work.  Ten  per  cent  of  the 
product  obtained  while  working  under  this  special  license 

goes  to  the  State.  Later,  a  third  paper,  giving  the  right 
to  exploit  within  a  rectangular  area,  containing  in  the 

case  of   precious  metals  or  stones   ."ill   hectares    (about    125 
acres),   and  in    the   ease   of   the   c   moner   metals   of    1250 

hectares  (about  3125  acres),  can  be  taken  out.  provided  the 

land  is  vacant,  is  a  certain  distance  from  private  and  pub- 

lic improvements,  and  provided,  further,  that  the  State 
officials  are  satisfied  that  the  company   (or  prospector)   is 

financially  able  In  exploit  the  deposit  satisfactorily.  The 

right  of  exploitation  expires  in  1990,  at  which  period  mine 

and   machinery   pass   to   the   State.     Thirty-three    per   cent 
of  the  profits  mi  to  the  State.  In  finally  locating,  claim- 

posts  mu.-t  be  placed  at  the  tour  eornei-s.  and  side-lines  are 
to  be  marked  by  posts,  each  of  which  is  to  be  within 

sight  of  another.  Kach  corner-post  must  bear  (he  date 
of  the  request  tor  land,  the  number  of  the  special  permit, 
and  the  name  in  full  and  residence  of  the  prospector. 

Payment   of  royalty  is  made  quarterly,  and  upon  receiving 
a  permit    of  exploitation   the   prospector  or    npany   must 

pay  the  minimum  tax  for  a  quarter  in  advance  (as  above, 

ic.  or  $4  per  acre,  according  to  the  character  of  the  snb- 
stance  sought).  The  339!  of  the  profits  must  be  paid 
within  a  month  of  the  closing  of  the  fiscal  year  of  the 
mine.  Forfeiture  of  the  right  to  exploitation  follows  the 

non-payment  of  royally  or  the  stopping  of  exploitation, 
and  the  land  reverts  to  the  colony.  If  a  prospector  or  a 

company  wishes  to  cancel  a  claim,  it  can  be  done  by 

first  paying  all  royalty  due  and  putting  up  a  sum  suffi- 
cient to  cover  damages  which  may  have  resulted  from  the 

mining  carried  on. 
Tin-  best  feature  of  the  law  is  that  no  extralateral  rights 

exist,  the  company  or  individual  controlling  only  the 

ground  perpendicularly  beneath  the  side-lines  of  the  claim. 
The  law.  considering  the  fact  that  the  ground  has  already 

been  prospected,  and  that  a  prospector's  expenses  in  Cen- 
tral Africa  are  in  the  neighborhood  of  $'2000  per  year.  is. 

to  say  the  least,  not  liberal  to  the  real  prospector  who  has 
developed  the  principal  mining  countries.  On  many  points 
the  law  is  obscure  and,  further,  offers  little  assurance  to 

the  prospector  that  he  will  eventually  get  a  deposit  after 
having  found  it.  The  clause  requiring  sufficient  capital 

to  exploit,  practically  shuts  out  a  poor  man,  or  one  with 
hut  a  small  grubstake,  from  the  country,  as  even  in  case 

a  rich  placer  were  discovered,  he  is  not  assured  permission 
to  work  it. 

Iron  Ore  in  1911 nieiils  were  also  made  to  France.  South  America,  the  West 
:  Indies,  and  Japan. 

Preliminary  estimates  of  iron  ore  sold  in  1911  were  sent 

to  the  1'.  S.  Geological  Survey  by  26  of  the  largest  iron- 
mining  companies  in  the  United  States  at  the  close  of  the 

\eai-.  The  combined  output  of  these  companies  represents 
more  than  80%  of  the  total  production  of  the  United  States. 

From  these  returns  it  is  estimated  by  E.  F.  Bun-hard  that 
the  total  quantity  of  iron  ore  marketed  in  the  United  States 

in  1911,  mi!  including  storks  left  at  the  mines,  was  between 

13,000,000  and  46,000,000  long  tons."  This  quantity  repre- 
sents a  decrease  of  22  to  21',  ..:'  the  sales  for  1910.  which 
-aie. I  56,889,734  long  I 

Imports  and  Exports  oi  Gold 

According  to  esti  le  l\v  the  Bureau  of  Statistics, 

the  imports  in  mil   i  gold  valued  at  $11,150,000 
in    foreign    ore.   tf29.300.000    in    foreign    bullion.   $5,750,000 

iii    I"   I   State  A   $10,050,000  in   foreign   coin — 
a    total  of  $56,250,    The   gold   exported   in   1913    was 
value,  .         £8,050,000  in  domestic 

10,000  iii  Ur,         States                    -:  250,000 

in   foreign  coin- -a   total  of  $40,800,000.     The  excess  of  im- 
ports   over   exports    was   about    $152500,000,   indicati 

marked  change  from  the  conditii  1910,  when  the  e 

of  imports  over  exports  was  $447,696,  .  Prom  thqse 
in  1909,  when  the  exi 

The  gold  imported  in  lull  was  mainly  in  the  form  of 
ore  and  bullion,  ami  came  chiefly  from  Mexico,  although 

const  old  is  received  from  Camilla  every  year  and 
smaller  amounts  from  the  Central  and  South  American 

countries,  and  in  1911  a  large  quantity  of  gold  was  im- 

ported   from  Japan.     The  exports  Consisted   largely  of  gold 

coin   ami   went    chiefly  to  Canada,   although  smaller  ship- 

World's  Coal  Output 

The  following  table  shows  the  coal  production,  in  short 

tons,  of  the  principal  countries  of  the  world,  the  figures 

being  tor  1910.  except  as  indicated: 

United  States  (1911  i      490,000,000 

Great    Britain    290,007,699 

Germany      245.043,120 
Austria-Hungary  i  L909 )      54,573,788 
France       42,516,232 

Belgium       26,374,986 
Russia   and    Finland    24,967,095 

Japan     11909  1        16,505,418 
India    (1909  1       13,294/528 

China    (19119)       13,227,600 

Canada        12.79i;.:>12 
Xew    South    Wales    (1909  I    7,862,264 

Spain  (1909)       4,546,713 
Transvaal        4.440.4,  , 

I        2,572,012 

New  Zealand   (1909)       2,140,597 

Mexico  ( 1909)       1.4:12.990 
Holland   (1909)       1;235,515 

Queensland  and  Victoria      1.119,708 
Italy    (1909)       611,857 
Sweden    (1909)       272,056 

I  a]  1    Colony  (1909)      103,51!] 
ia    1  1909)       93,843 

Other   countries       5,236,903 

Total      1,200.981,434 

Percentage  mined  by  the  United  States    39 



Jannai MINING   \M)  »  II  Mil  U    i'i 

Operating  Costs  at  the  Goldfield  Consolidated  Mill 
lie  mill  used  foi ■   QoldflcM, 

to   1911."     In  brief,  the  |   w*  involves  l 
-.   I'liilean   mills,  and   lube 

mills,    followed    by    i   rciilralion   ami    ryauidation, 
I-.  Butters  raeuuui  filters,  and  Merrill 

dual  precipitation.     I  ,t,.,|  l,\   amal?a- 
lide,  or  bi 

•  ili'-  year  ended 

10,  lull,  are  given  below,  being  tak<n  from  an 
admirable  general  statement  of  o>-is  al  the  property, 
piled  by  tin-  superintendent,  J.  W.  Hutchinson,  and 
eroualy  furnished  b)  him  to  his  brother  cyaniders.  Owing 
to  limit nt i«>n-  ,,i  space,  only  a  few  of  the  33  eharta  fur 
malted  hv  Mr.  Hutchinson  nave  been  reproduced.  The 
Bgurea  are  perhaps  self-explanatory,  though  in  considering 
them  it  is  well  to  reeall  thai  QoldDeld  is  a  district  ol 

or  8  hours  work,  and  of  high  power 
electricity  must  be  brought  from  the  mountains. 

The  i-.'st  in  t'ii.-t  is  $0  per  horae-power-month,  baaed 
  •'  tin-  peak  load.     When  these  figures  :■  i <-  compared 
with   the  $15   per  year  rate  obtaining  al   s     plants   in 
Norway,  or  even  the  rates  in  certain  American  mining  dis 
tri.-is.  it  will  Im-  recognized  that  the  total  must  inevitably  be 
hiu-li  »t  Qoldlleld.  Water  amounts  t"  220  gal.  per  ton  of 
ore  milled  and  <-"sts  50c.  per  thousand  gallons.  It  should 
ids,.  Im-  noted  that  the  ore  milled  is  lu-.-li  in  grade,  avers 
approximately   $40   per   ton   through   two   years,   and   the 
»'i   it  treated  is  huge,  about  28,000  tons  per  month.    The 
iiciu.il  am, unit  treated  in  any  month  may  be  calculated  from 
one  of  Hgiires  hclmv.  remembering  that   the  mill   includes 

■'Qoldlleld  Consolidated  Mill  Operation.'  by  J.  w.  Hutch- 
inson. Mining  and  Scientific  Proa,  May  6.  13  20  27  June 

10.  1911. 

I   be 

'"'••'  |  er  tun,  bul 

member  that  onlj  a  pari  ol  the  total  I 

the  Chilean  mills.    I- > 
readers  are  referred  to   Mr,   Huti  bin  ,  i  ,,i 
the  mill,  already  .-it<-.l      l     iirei   for  1009  to  101 1  im  l 
are  reproduced  below, 

I'll  r,p  i  :,„■, 
Coil  I-.  i   ton  milled 

Crushing-conveying  0.040    i 
Sampling    
Stamping  .,  i    i  ,,., ; , 
Blevatlng-separating  "  1122  0,011         0.011 Chilean     milling 

milling     0.171 
Concentrating      0.017  0.051  0.042 
Amalgamating       0.0S    0.05 
Neutralising       0.045  0.046  0.048 
Battling     o.or>3  o.or.r.  o 
Vgltatlng        0.604  0.661  0.503 
Bl  i                                 0.102  ....  .... 
filtering-discharging       0.058  0.084 
Assaying        0.045  0.045  0.063 
Precipitating        0.074  0.110  0.110 
Rellnlng       0.098  0,181  0  101 
Wat        ervl  -        0.098  0,111  0.110 
Surface  and  plan!       0.007  ""11  0.016 
Steam   heating      0.056  0.032  0.011 
Watchmen       0.012  0.04  9  0.011 
Storehouse   and   office       0.012  ".112s  0.027 
Stable       "."in  0.004  0.005 
Lighting       0.081  0.018  0.019 
Superintendence        11. 062  0.067  0.082 
i;,-n--r:ii   expense       0.012  0.018  0.009 
Mill     tOOlS        0.1102  0.003  0.005 
Mechanical    department       0.001  0.004  0.008 
Blectrlcal  department       0.084  0.086  0.007 
Return    water  service       0.010  ....  .... 
Flr<-    loss    (  ntinhhi.-slHip  i    0.026  .... 

Mill    totnl       2.013  2.131  2.040 

Concentrate   plant    total    0.381  0.312  11.27c 

Toial   mill  and  cone,  plant.  .  2.894  2.433  2.316 

Pur 
Cent 

E  X  T  R  ACTION 

Hov  I  pop 1  I  Jan  |   Pe-b  |  Mar|   Apr  ̂ ay|    J]^l  gu}l    Ausl    ̂ p|    0°t|    Averaftes/ 

■  ■  ■  ■    "i  •  •  1  ■  ■  ■  ■    ■■■■  1  ■•■■'■■■■  t  ■■■  ■     ■  ■  ~  •  t  ■  ■  ■  •    '  '  '  '  1  '  1  '  1    "i'i  rvr    rri'imi     1  1 1 1 1  M  1  1     1  '  !  i  1  1  1  1 1    1  1  1  1  1  1  1  1  '    ttttttttt  ttttttttt   i*  ft1  "1?  1  1     1  1  r  1 

Cono  sntxation   
Cya-nidatior.     
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Perqentage  Time  Run  &  Tong^  per  StagP 
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Precipitation — 3d  Year. 
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Cts 

par Ton 

Fllterlng-Disohargjng — 3d  Tear 

Ton 

Nov     Deo     Jan     Feb     Mar  |  Apr~  May  |  Jun J  Jul  |  Aug  |  Sep  |  Pot  J  Averager 

Department  Totals — 3d  Yr. 

|  i-ioy-  1    Deo  |   Jan  |   Feb  |   Mar|    Aprj    May|    Jun|    Jul|    Aug|     Sep|    0ot|    Average3 

Supplie  3 



January  20,  1913 MINING  AND  SCIENTIFIC  PRESS 1 11 

Solution  of  Placer  Gold  and  Silver 

B)  Wn  i.  ii    Cot   j. 

Ii    tut  ilmi    tin'   ((old    in 
•lil    in   iht 

from   which  the  placer  gold  came,     Oveido,  early   - 

nth  century,  couimented   upon   this  by  Baying:     "Ii 
may    be   considered    certain    iluu    in    proportion    ai 

ra  lower  down  than  others,  the  gold  will  be  of 
more  greater  value  and  fineness  becanai 
more  the  gold  travels,  the  higher  and  finer  the  alloy;  on 
the  contrary,  the  nearer  the  gold  is  found  to  its  rein 

■  ■I  birthplace,  1 1  if  lower  is  its  earal  value."  Recent  pub- 
lications slmw  thai  there  is  do  question  about  the  'fining1 

power  of  the  stream,  and  observations  in  several  localities 
Bhow  ilmi  the  amount  of  fining  varies  with  the  distance 
the  gold  is  moved.  The  most  recent  mention  of  the 
solving  power  of  the  stream  is  by  W.  Lindgren  in  Pro- 

fessional Paper  No.  7:i  of  the  1'.  B.  Geological  Survey, 
in  which  considerable  data  are  given,  but  on  account  of 
the  great  variation  in  localities  no  average  is  given  to 

determine  the  amount  of  'fining'.  \V.  Ii.  Crane'  give 
average  fineness  of  BOO  placers  and  200  quartz  mines  in 
California  as  899  and  820,  respectively.  A  calculation 
upon  this  basis  would  slmw  that  107  parts  of  silver*  was 
dissolved  for  every  Hum  parts  of  gold  present.  Bui  this 
is  noi  all,  for  while  the  silver  has  been  dissolving,  the 
gold  baa  also  been  yielding  to  atmot  icies,  and 
the  above  ratio  simply  indicates  that  the  silver  has  dis- 

solved in  advance  of  the  gold. 
Authorities  seem  to  be  pretty  well  agreed  that  the  vein 

is  the  source  of  the  gold  iii  the  sea.  I..  De  I.aunay1  gays: 
"The  percentage  of  the  gold  in  the  sea.  for  the  most  part, 
must  come,  like  all  the  other  substances  contained  in  the 

from  long  washing  t"  which  the  materials  derived 
from  terrestrial  erosion  carried  down  by  the  water-courses 

to  this  'universal  sewer'  have  been  subject."  Lindgren  says 
that  silver  has  been  dissolved,  and  it  is  understood,  of 
course,  that  it  was  carried  t"  the  sea.  else  he  would  have 
suggested  instituting  a  search  for  silver  at  some  point 
along  the  river.  De  Launay  assumes  that  the  gold  in  the 
sea  comes  from  the  vein,  but  may  I  not  go  one  step  farther 
and  assume  that  the  silver  in  the  sea  comes  also  from 

the  same  vein,  and  expect  t"  find  the  ratio  of  gold  I" 

silver  in  sea-water  the  same  as  the  relative  dissolving  rate.' 
The  question   now  arises:    What    is    this   relative   dissolving 
rate?     It  is  known  only  that  the  silver  dissolves  in  advai   
of  the  gold,  as  shown  in  data  mentioned  above.  Let  us 
assume  that  this  alloy  is  sun  gold  and  200  silver.  Now 
if  this  relative  dissolving  vale  were  8  to  2,  there  would 
be  neither  enrichment  nor  impoverishment  in  the  placer; 
but  sinee  there  has  been  an  enrichment,  it  is  plain  that 
the  ratio  of  gold  to  silver  in  sea-water  must  he  less  than 
S  to  2,  providing  no  precipitation  has  taken  place.  This 
introduces  a  subject  upon  which  geologists  have  written 
lmtelt — that  is,  the  origin  of  gold  and  silver  in  sedimentary 

deposits.  F.  Posepny*  says:  '"As  to  primitive  ore  con- 
tained in  marine  sediments  and  precipitates,  innumerable 

eltemieal  analyses,  especially  of  limestone,  have  failed  to 
show  the  metallie  traces  which,  according  to  the  above 
hypothesis  (showing  that  others  take  a  different  view) 

should  be  present."  On  the  other  hand.  Biscbof  is  in- 
clined to  consider  hydrogen  sulphide  the  precipitating 

agent  resulting  in  the  formation  of  had  and  silver  sul- 
phides in  the  sedimentary  roeks  of  the  kupfersehiefer,  and 

says:  "Since  it  cannot  be  doubted  that  the  rivers  flowing 
into  the  ocean  bring  with  them  metallic  salts,  though  in 
very  dilute  solution,  it  seems  a  wise  arrangement  that  in 
the  hydrogen  sulphide  of  sea-water  a  precipitant  is  pre- 

sented to  throw  down  the  small  minima,  and  thus  to  pre- 

vent  a   gradual   accumulation   of   substances."     Many   dis- 

I'Treatise  on  Gold  and  Silver,'  p.  162. 
2This  is  not  exactly  correct,  as  it  is  known  that  about 

4%  of  the  dissolved  material  consists  ot  base  metals. 
3'The  World's  Gold,'  p.  76. 
^'Genesis  of  Ore  Deposits,'  p.  122. 

n  be  cited  in  wl 

'  i  and  iIm>  it   I,,,  unsolved  problem  m 

ibilitj  "t  an  enrichment  due  t,. 
lion  taking  place  in  sea  water,  it  indi 

surprise  t"  ding  to  the  'Encyclopedia  Bi 

niea'.    no  official!)  authorized  determination  ol  gold  in 
water  has  ever  been  made.     The  statement  there  made  by 

II.  Ii.  Mill  ami  Otto  Kruiiiiiiel  i-  as  follows:    "No  quanti 
tative  determination   of  gold   in   solul 

available.     Bonnstadl   detected  gold  bj    means  of  a  color 
test  and  roughly  estimated  the  ;■  but.) 
per  ton,  and  cm  this  estimation  all  the  projects  for  extract 

ing  gold  from  sea  water  have  been  bunded."    This 
meiii  is  not  entirely  correct,  because  ii   is  said  that   lav- 
ersidge  made  numerous  tests  off  th   asl   of  New  Smith 
Wales  and  found  between  :!(!  ami  65  mg.  i;.'lil  per  ton. 
Some  Frenchmen,  about  fifty  years  ago,  estimated  the  silver 
at    HI  mg.    per  ton.      It    would,   ol  be   ridiculous   to 
assay    sea-water    to    de  Iiow    many    million    tons    ..I 
gold   there   are   in   the  sea.  nr  how   many  gold   dollars  will 
he   [nit   iii  circulation  by  the   propeller  of  a  boat   while 

from  San  Francisco  in  Japan,  but  the  determination 
of  the    ratio    of   gold    to   silver  would   be   an    advance   along 
scientific  lines.  For  instance,  the  development  of  an  ab- 

normal amount  ol'  hydrogen  sulphide  in  the  Black  Sea  has 
been  iinle.l.  Is  there  any  indication  that  it  has  precipitated 

either  gold  or  silver.'  If  their  ratio  does  nut  approximate 
that  iii  which  they  exist,  where  there  is  an  absence  of  sul- 

phuretted Waters,  Or  belter  yet,  if  the  ratio  dues  not  approx- 
imate the  relative  dissolving  rate,  which  is  between  0  to  2 

and  8  to  '-'.  then  apparently  there  has  been   a   precipitation. 
It  seems  more  than  strange  that  the  assay  lor  gold  has 

not  been  made  when  one  considers  what  a  simple  matter 

it  is.  Assuming  that  Sonnstadt's  estimate  of  SS  nig.  per 
ton  is  correct,  0.005  tons  of  solution,  or  10  lb.  tested,  would 
be  ample,  as  it  would  give  a  gold  bead  weighing  0.32  mg. 
The  solids  precipitated  by  evaporating  HI  lb.  would  amount 

I"  l.-V'f,  or  0.35  lb.,  equal  to  158  gin.,  which  could  be 
fluxed  with  perfect  ease,  since  it  consists  principally  of 
sodium  chloride.  Such  an  investigation  would  be  purely 
scientific,  and  one  would  not  dare  to  predict  that  it  would 
be  of  aid  to  the  taxpayer,  but  our  own  Government  has 

conducted  many  investigations  ol'  such  nature — for  instance, 
'the  tone  of  gravity' — and  also  has  carried  on  very  ex- 

pensive 'precise  leveling',  and  is  establishing  bench  marks 
in  the   fanners'   renee-corners: 

The  voyage  of  the  Challenger  was  without  parallel  in 
the  history  of  scientific  research.  The  staff  of  investigators 
contained  specialists  of  every  branch  of  science.  Dittmar 
analyzed  77  of  their  samples  and  only  mentions  gold  and 
silver,  having  made  no  quantitative  test,  lie  slates  that 
silver  has  been  found  on  the  copper  bottoms  of  ocean 
ships:  that  Sonnstadt  has  identified  caesium,  rubidium. 
and  gold  in  sea-water,  and  that  C.  Schmidt  succeeded  in 
determining  rubidium  quantitatively.  One  would  infer 
iri. in  He  last  statement  thai  the  quantity  of  gold  was  too 
small  for  a  quantitative  test;  this  is  radically  different 

from  Sonnstadt's  determination.  Such  discrepancies  or 
absolute  lack  of  dala  indicate  recklessness  on  the  part  of 

lie  Launay  in  his  'World's  Gold'  where  he  estimates  the 
thousand  million  pounds  of  gold  in  the  whole  seas.  If  the 
■  lata  lor  which  I  ask  are  valueless,  I  say.  then,  that  those 

who  have  used  the  figures  now  available  as  a  basis  of  cal- 
culation and  conclusions  have  played  with  figures  and 

theories  that  are  probably  untrue,  and  of  no  value  if  true. 
In  summing  up.  I  can  state  three  good  reasons  for  a 

series  of  accurate  assays  of  sea-water:  (1)  It  would  help 
In  give  some  idea  as  to  the  relative  dissolving  rate  of  gold 
and  silver  in  placers;  (2)  comparing  the  data  from  one 
sea  with  those  of  another  might  shed  some  light  on  the 

theory  of  ore  deposits;  (3) — and  possibly  not  least — it 
would  likely  put  a  quietus  on  (he  wily  promoter  who  bobs 
up  at  regular  intervals  altogether  too  often,  and  sells 
stock  on  a  new  process  for  extracting  gold  from  sea-water. 

^Eleventh  Edition,  Vol.  XIX,  p.  977. 
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Gold  Mining  in  1911 

By  H.  D.  M<  (askky 

The  gold-mining  industry  >.  Uy  active  in   1911. 
Imi  early  figures  indicate  a  total  production  for  the  I 

States    and    Alaska  elow   the    output    of    1  ;i  1  < i. 
The  most   notable  features  or  the  industry  in    1911   were 

:   of   normal   labor  conditions   in   the    I 

Hills   of   South    Dakota,   the   increased   dredge    outpul    in >..    i  nnoko- 

[ditai  Uaska  and  the  Republic  district 

of  Washin  ■  ilopment   and  pro 
1 1"'  gi  la)  and  Treadwell  (Alaska)  mines, 
normal  conditions  also  on  the  Mother  Lode  in  California, 

improvement  in  metallurgical  methods,  and  general  in- 
crease in  activity  at  many  small  deep  and  placer  mines. 

Renewed  interest  in  prospecting  was  shown  in  Colorado, 

although  the  gold  output  of  the  State  decreased,  owing  to 

the  gradual  exhaustii   1'  several  large  orebodies  and  to 
continued  small  decrease  in  production  from  the  greal  Crip- 

ple Creek  camp. 
In   addition   to  the  yields  from   placers  ami  silicious  and 

pyritic  gold  ores,  notable  contributions  to  the  sold  produc- 
tion   were    made    from    cop]  er.    lead,    and   mixed    ores,    par- 

ticularly   in    Utah    and    Arizona,    the   mining   of   which    was 

ally  prosperous  in   1911.     Notwithstanding  a  de- 
i '1  output  of  copper  in  some  states,  due  in  part,  as 

in  Montana,  to  prearranged  curtailment,  the  total  produc- 
tion of  cop]  er  was  greater  in  1911  than  in  any  previous 

year  except   l»»i!i.     The  output  of  lead  and  of  mixed  ores 

also  notably  heavy  in  191 1. 

Pre]  jures  of  the  Director  of  the  Mint"  indicate 
a  total  domestic  gold  96,233,526  in  1911,  against 

$96,269,100  in  1910.  Information  from  the  mines,  how- 
ever, indicates  that  final  figures  of  production  and  of  ex- 
ports of  on-  smelted  in  British  Columbia  and  Mexico  will 

show    increases    in    gold    output    from    Alaska.    Arizona,   and 

Washington. 

The  great  hulk  of  the  gold  production  from  deep  mines 
is  derived  from  ore  treated  at  sold  and  silver  amalgamation 

mills  and  cyanide  plants,  a  much  smaller  quantity  being 

produced  by  smelting  crude  ore  and  concentrate.  Nearly 
a  quarter  of  the  total  output  is  still  coming  from  gravels 

of  placer  mines,  mainly  by  dredging  in  California  and 

drifting  in   Alaska. — V.  S.  Gfeol.   Survey  Press   Bulletin. 

•Published  in  Mining  anil  Scientific  Press,  January  6. 

Silver  Production  in  1911 

The  silver-mining  industry  as  such  is  of  relatively  -mail 

importance  in  the  United  States,  according  to  n.  |>.  if.. 
Caskey,  of  the  r.  s.  Geological  Survey,  but  the  domestic 

silver  product!    depending  largely  on  the  output  of  gold, 

silver-gold,  copper,  ami  lead  ores,  is  equal  in  value  to  that 
of  lead  or  zinc,  (twins  largely  to  the  prosperity  of  the 

sold,  copper,  and  lead-mining  industries,  there  was  an  out- 
put of  silver  in  11)11  estimated  at  57,796,117  tine  ounces, 

which  is  2,182,997  ounces  more  than  the  average  annual 

output    of   55,613,120   oz.   of   tlie    preceding   decade,    ami 

li.">N.L!17  ,,z.  more  than  the  output  of  1910.  Aside  from  the 
important  production  from  the  milliner  of  the  silver-sold 

ores  of  the  mines  at  Tonopah.  Nevada,  the  bulk  of  the 
silver  output  is  derived  from  the  smelting  of  crude  copper, 
lead,  ami  mixed  ores  ami  concentrates,  chiefly  from  Mon- 

tana, Utah,  Colorado.  Idaho,  and  Arizona  ami  California. 

According  to  the  Mint  figures,  the  production  increased 
from  all  these  Slates  except  Montana.  Arizona,  and  Colo- 

rado. In  Colorado  the  production  of  all  metals  except  zinc 

decreased.  Increased  copper  production  in  Alaska  added 

notably  to  the  silver  output  of  that  Territory.  Final  fig- 
ures will  probably  show  increased  production  of  silver  from 

Arizona  instead  of  a  decrease,  and  possibly  little  change 

in  California.  Preliminarj  figures  compiled  by  the  Director 
of  the  Mint,  and  published  in  the  Minimi  and  Scie; 

Press  January  II,  indicate  a  total  domestic  production  of 
silver  of  57,796,117   line  ounces  in   1911. 

The  average  price  of  silver  in  lilll  was  53c.  per  fine 
Miine.  a  decrease  of  le.  from  that  of  1910.  The  year 

began  with  silver  near  54c,  but  the  price  declined  to  52c. 

in  February  and  fluctuated  between  52  and  54c.  until  No- 
vember,   when    it    rose   sharply   to   about    56c,   declining   to 

an  average  of  55c.  for  the  closing    nth  of  the  year.     The 
course  of  silver  prices  through  the  year  is  shown  in  the 

accompanying  figure.  Speculation,  chiefly  in  the  Indian 
and  Chinese  markets,  was  the  cause  of  the  rise,  and  with 

the'  present  disturbed  conditions  in  the  Far  Kast  the  mar- 
ket   may  remain   uncertain  for  some  time. 

According  to  estimates  made  by  the  Bureau  of  Statistics, 
the  imports  of  silver  in  HU1  were  valued  at  $27,450,000 

iii  foreign  ore,  $12,850,000  in  foreign  bullion,  $2,150,000 

in  United  Stales  coin,  and  $l,.'i">0.(l()l)  in  foreign  coin — a 
total  of  $43,800,000.  The  exports  of  silver  during  the 
same  year  were  valued  at  $135,000  in  domestic  ore,  $65,000 

in  foreign  ore.  $59,000,000  in  domestic  bullion,  $4,750,000 

in  foreign  bullion.  $11)1), Dill)  in  United  States  coin,  and 

$600,000  in  foreign  coin— a  total  of  $64,650,000,  m-  $20,850,- 
000  in  excess  of  the  value  of  (he  imports.  In  1910  the 

value  of  the  excess  of  exports  over  imports  of  silver  was 

$11,482,805;  in  1909  it  was  $11,404,607,  and  in  1908  it 
was  $9,613,541.  Previous  to  inns  it  bad  not  been  below 
$15,000,000  tor  several  years.  The  imports  of  silver  in 
Hill  were,  as  usual,  chiefly  in  ore  and  bullion  and  came 

mainly  from  Mexico  and  Canada.  The  exports  were  almost 

wholly  in  ore  and  bullion,  and  went  as  usual  chiefly  to 
the  Cuited  Kingdom  and  in  smaller  amounts  to  Hongkong 
and  France. 
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The  Nevada  Hills  Mill 

II  and  eyanida   plant   ol   the 
■ 

1  .'>,  1011.     Ii  bi 

raduallj  l» 
tonoi  120  ft  from  tba  crusher 

floor  to  the  sump  floor,  tl 

allow*:    ill   eraaher  and  elevator;   r.'i   mill-bin  and 
md  i   centi 

mills;  ting  and  thickening  tanks;  (6)  dilation  and 
tation   uuik-:    i7i    treatment   tanks  and   Biters; 

beating  plant  and  samp.    The  building,  set  on  foundation 
ami  retaining  walla  "i   reinforced  concrete,  is  constructed 

nd  baa  a  eovering  of  asbestos  lined  corroi 
iron,  making  it  practically  fireproof.  The  ore  is  drawn 

from  tin-  mine  bins  over  grizzlies  to  a  12  by  20  in,  Hercules 
crusher,  by  which  a  sufficient  tonnage  is  crushed  in  8  boors 
to  supply  the  mill  for  24  hours.  The  crushed  ore  is  raised 

t<>  tin-  top  nt  the  mill  by  a  12-in.  bucket  elevator,  and  it 
by   gravity   through  an  automatic  sampling 

plant  and  automatic  weigher  into  a  600-ton  steel-frai   ■ 
bin  immediately  above  the  stamp  batteries.  It  is  drawn 

from  tin'  liin  through  four  Hutchinson  automatic  feeders, 
by  which  it  is  fed  to  the  four  5-etamp  batteries  of  1250-lb. 
stumps,  and  these  are  operated  in  two  10-stamp  sections, 

NEVADA    HILLS    MILL. 

each  driven  by  a  35-hp.  motor,  belted  to  s  cam-pulley  al 
the  eentre  of  the  section.  The  four  mortars,  weighing 
12,000  lb.  each,  arc  made  with  narrow  boxes,  and  designed 
for  rapid  discharge.  Bach  mortar  is  anchored  to  a  con- 

crete foundation  by  seven  1%-in.  bolts  of  Norway  iron. 
Each  battery  as  a  unit  is  designed  tor  heavy  duty,  the  pulp 
being  discharged   through   20-mesh   screens.     The   present 
method  is  to  pass  the  crushed  ore  from  the  batteries  to 
classifiers,  the  fine  going  to  14  Deister  tables,  and  the  coarse 
to  two  18-ft.  tube-mills,  5  ft.  diam.j  but  it  is  now  nnder- 
Bl   I  that  a  Chilean  mill  is  to  be  provided  for  regrinding 
the  coarse  from  the  classifiers,  and  the  product  of  the 
Chilean  mills  is  to  pass  through  an  Akins  classifier,  the  ii  ■ 
from  which  is  to  be  concentrated  over  Deister  slime-tables. 

the  coarse  i     be  regi   id  in  the  tube-mills.    The  tube 
product  is  then  to  he  classified  by  an  Akins  machine,  the 
slime  from  which  is  to  pass  to  two  Dorr  thickening  tanks. 
the  sand  to  he  returned  to  the  tube-mills  for  further  pul- 

verization, making  a  closed  circuit  thai  will  permit  no  ma- 
terial to  pass  to  the  thickening  tanks  till  it  has  been  iv- 

dueed  to  the  requisite  degree  of  fineness.  The  thickening 

tanks,  which  are  :'4  ft.  diam..  12  ft.  high,  are  supplied  with 
overflow  launders  and  heavy  Dorr  thickeners;  the  thick- 

ened pulp  (lows  to  a  mixing-box,  where  lime-water  is  added, 
and  it  passes  thence  to  nine  agitating  treatment  tanks. 
each  12  ft.  diam.  and  32  ft.  high,  the  clear  overflow  from 
the  thickening  tanks  being  returned  by  a  6  by  S-in.  triplex 
immi)  to  a  50,000-gal.  tank  near  the  mill.  The  standardized 
solution  is  put  in  the  first  treatment  tank,  the  nine  tanks 
being  arranged  in  series  for  continuous  agitation.  The 
pulp  undergoes  42  hours  treatment  from  the  time  it  enters 

.md    12    II 
overflow   lai 

..ii   the  overflow 

next  lank  belovi   it.     Barren  solution  from  the  / 
led  in  the  lirsl  tank  and  mixed  through  ii  bj 

thickeners,  bj   which  the  solution  is  dilated.     The  overflow, 

eftei    passing  i"   the   succeeding  tank,  is   given 
similar  to   thai    in   the   flrst,   the  treati   t    being   BUtoi 
ami  continuous  through  the  three  tanks;  the  thicks   I  pura 

.mi  off  at  the  bottom  of  the  last  tank  ami  transferred 
to  the  stock  lank.  :in  ft.  diam.  ami  12  ft  high,  equipped 
with  a  Trent  agitator. 

The  rich  solution  overflowing  from  the  last  tan] 
through  two  .in  in.   in  frame  Perrin  clarifying  | 
three  precipitating  lanks.  into  which  cine  dual  is  added  by 
a  Merrill  sine-dust    feeder;  the  Bolntion   is  then  delivered 
by  iwo  triplex  pumps  to  iwo  Mcrnll  precipitating  prai 

each  of  .'Inn  ions  capacity,  situated  in  the  refinery  buildings 
The  barren  solution   from  these  presses  Mows  to  two  sola 

tion    lanks.    from    which    it    is   drawn    nil'   an. I    -landanlizcd. 
The  pulp  in  the  stock  tank,  above  mentioned,  is  drawn 

to  two  Oliver  continuous  Biters,  each  11  ft.  ii  in.  diam.  and 
12-fl.  face,  I  he  filtered  and  washed  residues  discharging 
upon  a  14-iu.  belt  tailing-stacker  200  ft.  long,  running  al 
an  inclination  of  20°.  Vacuum  lor  the  fillers  is  maintained 
by  two  14  by  14-iu.  belt-driven  vacuum  pumps. 

The  late  John  B.  Fleming,  who  designed  and  directed  the 
construction  of  the  plant,  made  the  following  statement  in 

his  report  io  the  company;  "Inasmuch  as  concentration, 
when  |Mc   ling  cyanidation  of  silver  ores,  is  being  aban- 

doned in  many  cases,  it  should  he  staled  that  there  is  in  this 
i  large  tonnage  of  oxidized  ore  containing  manganese 

dioxide  SO  combined  with  silver  as  to  make  a  coinbinal  ion 
thai  does  nol  yield  io  cyanide  treatment,  and  concentration 

to  i  ■  "  this  mineral.  When  (he  oxidized 

ore  is  exhausted  concentration  probably  can  he  abandoned." 
The  water  supplied  for  mill  work  is  pumped  from  the 

mine  by  iwo  Gould's  triplex  pumps,  each  having  the  ca 
pacity  of  Kill  gal.  per  minute,  and  each  of  which  is  driven 
by  a  40-hp.  electric  motor.  The  property  is  being  operated 
under  the  management  of  K.  a.  Julian,  with  J.  W.  Hutch- 

inson as  consulting  engineer. 

Paragenesis  of  Zeolites 

By  -I.  Volxky  Lewis 

•Zeolites  and  other  secondary  minerals  occur  in  the  New- 
ark igneous  rocks  of  New  Jersey:  (1)  in  cavernous  spaces 

in  the  ropy  pahoehoe  of  the  extrusive  Watchung  basalts; 
(2)  in  fault  fissures  and  faull-breecia  of  both  the  basalts 
ami  the  great  intrusive  sill  (Palisades.  Rocky  Hill,  and 
Sourland  mountains);  (3)  less  commonly  in  the  ordinary 
joint  cracks  of  both  the  extrusive  and  the  intrusive  types. 
The  rocks  are  practically  the  same  in  both  chemical  and 
mineral  composition,  consisting  essentially  of  pyroxene  and 
plagioclase  feldspars,  with  quartz-bearing  and  olivine-bearr 
ing  facies.  The  zeolites  and  related  silicates  are  essentially 
cod  binations  of  the  feldspathic  elements  and  water,  with 
the  addition  of  fluorine  in  npnphyllite  and  boron  in  datn- 
lite;  the  accompanying  amphibolite,  biotite,  chlorite,  epi- 
dote,  serpentine,  and  talc  are  derivatives  of  the  pyroxenes. 
Hypotheses  of  origin  dependent  on  the  action  of  meteoric 
waters  are  inapplicable  on  account  of  difficulties  of  cir- 

culation, deoxygenation,  and  sources  of  fluorine  and  boron; 
on  the  other  hand,  contact  ineiai   phism  by  the  intrusives 

has    produced    in    the    adjacent    shales    minerals    into    which 
fluorine   and   boron   enter,   presumably   by  emanation    fr   
the  magma.  Hence  magmatir  waters  are  regarded  as  the 
most  probable  agent  in  the  formation  of  the  zeolites  and 
accompanying  minerals. 

•Abstract  of  paper  read  before  the  Geological  Society  of 
America. 
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A  Nickel  Deposit  in  the  San  Poil  Mining  District,  Washington 

By  Howland  Bancroft 

General  Statement 

A  reconnaissance  survey  of  the  ore  deposits  of  north- 

eastern Washington  was  being  carried  on  by  myself  dur- 
ing the  field  seasons  of  1909  and  1910,  during  which  time 

a  great  many  of  the  properties  in  this  part  of  the  State 
were  examined.  The  following  notes  on  an  ore  deposit 
in  the  San  Poil  mining  district  are  presented  prior  to  the 

publication  by 'the  I".  S.  Geological  Survey  of  the  bulletin 
oh  the  ore  deposits  of  this  part  of  the  stale  because  of 

repeated  requests  for  information  on  this  particular  locality. 

Nickel  ore  occurring  in  a  deposit  in  the  San  I'oil  min- 
ing district  has  been  exposed  by  the  various  workings  on 

the  Congress  property.  This  prospect  is  situated  on  the 
north  side  of  Bridge  creek,  3%  miles  east  of  the  San 

I'oil  river,  the  camp  being  at  an  elevation  of  2500  ft.  A 
rough  wagon-road  has  been  built  from  the  main  San  Poil 
road  to  the  deposit.  Republic  and  Wilbur  are  about  equi- 

distant from  tlic  property,  the  former  being  a  little  west 
of  north  of  the  camp,  and  the  latter  a  little  west  of  due 

south,  the  distance  by  wagon-road  from  either  railroad 
station  being  about  30  to  36  miles.  The  building  of  a 

railroad  down  the  San  I'oil  lias  been  talked  of  for  some 
time,  and  if  completed  will  make  the  deposits  much  more 

accessible.  Timber  ami  water  are  plentiful  in  the  imme- 
diate vicinity  of  the   prospect 

Developments  on  the  property  consist  of  live  adits,  to- 
gether with  drifts  and  cross-cuts  on  and  In  the  vein,  and  a 

shallow  discovery-hole,  totaling  about  1500  ft.  of  under- 

ground workings.  The  levels  are  separated  from  each  other 

by  vertical  distances  of  from  ">i>  to  100  ft.,  and  the  deposit 
has  been  explored  through  a  vertical  range  of  approxi- 

mately .100  II.  The  work  has  hern  done  by  hand,  no 

machinery  having  been  installed.  Shipments  an-  not  re- 
ported iron,  the  prospect.  The  workings  are  on  a  north- 

east trending  offshoot  of  a  ridge  which  projects  south- 

easterly from  I  hr  principal  mountain  mass,  and  slopes 
rather  precipitously  down  to  Bridge  creek,  about  1000  ft. 
below   I  lie  crest   of   the   ridge. 

I  rEOLOGY 

Schistose  rocks  of  both  sedimentary  anil  igneous  origin, 
showing     isideralile   dynaiin  imel  amorpliism.   constitute    the 

principal  pari  of  the  geologic  section  exposed  in  this  local- 

ity. These  rocks  are  believed  to  he  of  I'aleozoir  age  and 

have  been   intruded  by  a   large  dike  of  quartz  monzonite 
porphyry,    which    is   exposed    OB    the   southern    slope   of   the 
main    ridge   al    an   elevati   f  2900   ft.     This  intrusive   is 

thought   to  be  of  Mesozoic  age,  although  ii   is  impossible 
to  prove  that  it  is.    Lava  Hows,  probably  of  Tertiary  age, 
cap  some  of  the  ridges,  and  in  places  extend  down  to  the 

of   the   valleys   in    the    Bridge   clerk    vicinity. 

The  schistose  rocks  have  a  general  northeasl  strike,  and 

they  dip  DOrthwesl  at  angles  varying  from  4o  to  90°,  and 
are  composed  "i  apparently  conformable  strata  of  amphibo- 
litie  schists  with  interlaminated  lime  shale,  quartz  mica 

schist,  and  a  rm-k  which  resembles  sheared  granite.  Strata 
of  limestone  and  quartzite  are  also  included  in  the  series. 

As  the  soil  covering  and  underbrush  do  not  permit  con- 
tinuous observations  ion,  it  is  impos- 

sible to  give  the  thickness  of  the  various  formations  which, 
taken  as  a  unit,  probably  exceed  several  thousand  feel. 

Faulting  is  pro  schistose  series,  and  shear 

zone-  of  itude  were  seen  in  the  workings  of  the 

Congress  property.  Tin-  i  aults  appear  to  have 
taken  place  in  a  direction  parallel  to  the  lines  of  foliation 

in  the  schists,  that  is.  in  a  northeast-southwest  direction. 

The  amphibolite  has  probably  resulted  from  the  dynamo- 
met  amorpliism   of   a   basic   rock   having   the  composition  of 

•Published  by  permission  of  the  Director  of  the  U.  S. 
Geological  Survey. 

a  gabbro  .unrelated  rock  magma,  intruded  into  the  sedi- 
mentary series  of  limestone,  shale,  and  quartzite  prior  to 

the  inelainorpliisni  of  the  area.  The  amphibolite  is  light 

green  in  color  and  is  composed  essentially  of  Ireumlitc. 
The  lime  shale  and  limestone  are  line  grained  and  of  a 

dark-gray  color,  the  former  representing  a  more  or  less 
impure  platy  limestone.  Veinlets  of  siderite  are  present 
in  the  limestone.  The  quartzite  is  a  Hue-grained,  grayish 
white  rock  showing  distinct  schistose  structure.  The  rock, 

which  now  resembles  sheared  granite,  is  of  a  yellowish 
brown  color  and  is  locally  distinctly  schistose,  especially 

so  where  it  forms  the  foot-wall  of  the  deposit  in  the  Con- 
gress workings.  This  rock  contains  phenocrysts  of  white 

mica  with  some  biotite  and  much  talc.  Magnetite,  barite, 

and  epidote  are  present  in  the  rock  near  its  contact  with 
the  schists.  The  intrusive  quartz  monzonite  porphyry 

probably  extends  over  a  large  territory  and  offshoots  from 
the  main  dike  are  no  doubt  present  in  various  parts  of  the 
schistose  scries.  This  rock  has  typical  porphyritic  texture. 
is  of  a  general  gray  color,  and  contains  phenocrysts  of 

andesine  and  orthoclase  feldspar  with  some  biotite  and 

quartz  in  a  rryptocrystalline  groundniass.  Epidotizatiou 

has  accompanied  the  porphyry  intrusion,  and  the  lime- 
stones  contain  large  quantities  of  epidote  with  which  is 
associated  magnetite  and  tremolite,  the  latter  in  places 
along   shear  zones   being  asbestifomi. 

Ore  Deposit 

The  deposit  occupies  a  shear  zone  or  fault  plane  in  the 
Schistose  series,  and  consists  of  a  quartz  vein  varying  in 

width  from  (i  to  2.'i  ft.,  which  has  a  strike  varying  from 

N.50°E.  to  N.70'  E.,  and  a  dip  of  -i:>  to  90°  northwest.  The 
strike  and  dip  of  the  vein  conform  to  the  planes  of  schist- 
osity  of  the  enclosing  walls.  The  quartz  vein  filling  is 
of  a  bluish  while  color,  is  line  grained  and  compact,  and 

has  been  so  jointed  that  cubical  and  rectangular  blocks 
measuring  from  a  fraction  of  an  inch  up  to  a  fool  or  more 

have  resulted.  The  portion  of  the  vein  explored  by  the 

Congress  workings  is  somewhat  cellular,  (he  small  vugs 

present  being  filled  with  quartz  crystals  and  sonic  mala- 
chite. Talc  and  barite  are  present  and  form  a  small  part 

of  the  vein  filling.  Sparsely  scattered  through  the  quartz 

are  small   veinlets  and  aggregates  of  pyrite  associated  with 
so    ehalcopyrite.     These  veinlets  of  pyrite  vary  in  width 
from  a  fraction  of  an  inch  up  to  an  inch  or  more  in  places, 

and  the  quartz,  impregnated  with  sparscK  scattered  aggre- 
gates of  pyrite  may  extend  over  a  larger  portion  of 

the  vein.  The  pyrite  is  nickeliferous,  and  where  oxidation 
has  been  active  the  sulphides  have  been  altered  and  their 

oxidation  products  have  been  deposited  as  a  thin  film 

along  the  .joint  planes  and  fractures,  and  in  fact  along 

all  the  openings  in  the  quartz  veins.  Limonite,  malachite, 

and  a  carbonate  of  nickel  are  present  as  thin  films  with  the 
result  that  the  whole  vein  is  discolored,  the  predominant 

eh. i-  being  reddish  brown  with  scattered  patches  of  light 
and  dark  green. 

The  following  samples  were  taken  by  myself  to  deter- 
mine the  approximate  average  tenor  of  parts  of  the  vein 

and  the  results  of  assays  in  this  material  should  not  be 

taken  as  indicative  of  a  thorough  sampling  of  the  prop- 
erly, such  sampling  being  quite  beyond  the  scope  of  the 

work  of  the  I".  S.  Geological  Survey.  A  sample  of  a 
cross-cut    ol    the   vein    in    the   lowest   or   No.   1   level,   390 

II.    from    (he    porta]    of   the   a. lit    and    taken   00   ft.  bey   1 
the  interseetian  of  the  adit  with  the  vein  (at  this  place 

23  ft.  wi.lr  i  contained1  0.17095  nickel  and  0.013%  cobalt. 
On    the    Xo.    2    level,    where    the    vein    is    cut   40    ft.    from 

i  Analyses  for  nickel  and  cobalt  were  made  by  J.  F.  Fair- 
child  of  the  U.  S.  Geological  Survey.  The  determinations 
for  gold  and  silver  were  made  by  Ledoux  &  Co.  of  New York  City. 
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iIm-   i  |il   mill  then  driven  on   foi 
.•I    || 

pie  eontah  •  nil  kol 
ul  in  the  end  <»f  iln- 

mmii  in  I-  i    wide  hi  ilini 

\    third   Mini  le  «.i~  taken         No 

•■hi  on  the  vein  !ni  ii    from  the  portal,  where  the 
M'ln  f.  eoeuantered.     Tin.-  tunple  extended  ac    20  ft, 
•it   the  »'-m   from  ihe  banging  wall  toward  the  fool 
and  ■  nickel  and  0.010<X   poboll.    The 

and  odd  eontenl  •>!'  the  three  samples  wan  determined  from 
a  <••.  mple  of   the   three.     The   results  of   tin* 

.>   the  pn  diver  in  the  ton 
ami  a  trace  of  gold.  A  picked  specimen  of  sulphide  ore 
containing;  chiefly  pyrite  waa  analysed  tor  nickel  and  eoball 

iiv  .1.  K.  Fairehild  and  was  found  ti'  contain  .">.71\  nickel 
mi, I  0.35%  eobalt. 

In  the  oxidiied  ores  the  nickel  ,   tenl  i>  low,  while  the 

picked  specimen  of  sulphid   ••  revealed  the  proaeiiee  of 

•  •t'  nickel.  In  view  of  these  facts,  there 
to  It-  aome  possibility  that  iliis  deposil  may  be  profitably 
worked  below  water-level  where  oxidized  material  would  be 
practically  absent  and  where  sulphides  Bhonld  predominate. 
Because  of  the  scanty  distribution  of  the  nickel-bearing 
sulphide  one  in  the  quart!  vein,  tin1  ore  would  of  necee 
sit)  have  to  l»-  ,   wutrated  for  successful  and  profitable 
operations.  The  ore  deposil  has  probably  been  formed  by 
solutions  accompanying  the  intrusion  of  the  quartz  mon 
sonite  porphyry,  which  intrusion  has  caused  more  or  less 
contact  metamorphism  in  the  adjacent  rocks,  the  evid   :e 

•  >i  which  is  the  presence  of  magnetite,  apidote,  and  barite, 
in  the  contiguous  strata. 

Smeller  Charges  in  Utah 

The  luilk  of  the  silver-lead  ores  shipped  from  Tintic  dis- 
trict,  Dtah,  to  the  smelters  in  Sail  Lake  valley  pay  a  treat 
menl  charge  of  aboul  $1.50  to  $2.50  per  ton,  based  on  .i 
certain  eontenl  of  lead,  usually  iik; .  If  the  lead  content  is 

below  lnr,  there  is  an  additional  charge  of  8c.  per  unit, 
ami  ii  above  10' .  there  is  a  credit  of  5c.  per  unit.  A  ahargi 
of  12c.  per  unit  is  made  on  all  silica,  of  which  Tintic  ores 

••any  60  to  80$  .  The  shipper  is  debited  with  25c.  i  er  nnil 
tat  sulphur,  30c.  per  unit  on  all  zinc  over  s. ,  ,  an, I  50e.  for 
>i  eiss,  consisting  mostly  of  arsenic  and  antimony,  tron  is 
paid  for  al  10c.  |  er  unit,  and  in  settling  for  the  copper  in 

lead   ores  the  smelters  firsl   deduct    I..')';    from   the  assay 
value,  and  about  5c.  per  pound  from  tlie  market  pric   
cathode  copper;  thai  is.  copper  in  lead  ore  running  less 

than  1.:!',  is  not  paid  for.  The  producer  is  paid  for  90$ 
of  the  lead  content,  less  l'j  to  I'-,',  per  pound  deducted 
from  the  market  price  for  transportation  and  refining  of 
bullion.  He  is  paid  for  95$  of  the  silver  al  New  York 
prices.  Basel  on  the  foregoing  figures  it  is  apparent  tliat 
producers  of  Tintic  ores  pay  a  treatment  charge  of  $8  to 
*10   per  ton. 

.Most  of  the  Park  City  operators  pay  the  smelters  a  Mat 
rate  of  $10  to  $12  per  ton.  ihe  transportation  charge  being 
$2  per  ton  on  crude  ore  and  concentrate.  Settlements  for 

lead,  silver,  and  gold  in  the  ore  are  the  same  as  those  appli- 
cable to  Tintic  ores.  Copper  in  Park  City  silver-lea, 1  ores 

is  paid  for  at  ."»■.  per  pound  less  than  the  New  York  price. 
after  deducting  the  difference  between  the  wel  and  dry 
assay.  Zinc  is  an  iin)  oilanl  fa, 'tor  in  the  leail-silver  ore-. 
of  Park  City,  and  the  entire  product  shipped  is  in  the  form 
of  concentrate.  Most  of  it  is  shipped  to  Colorado  and 
Kansas  plants.  Apparently  the  zine  situation  has  under- 

gone some  changes  within  the  past  seven  i   ths,  ami  some 
of  the  zine  producers  complain  of  exacting  conditions  un- 

der which  zincblende  concentrate  is  now  marketed.  Such  a 

product,  sampling  4IK;  zine.  -1  to  .V,  lead,  and  S  to  111  oz. 
silver,  with  spelter  at  5e.  per  pound  in  St.  Louis,  is  sold 
f.o.h.  Park  City  at  $10  to  $12  per  ton.  A  penalty  on  lime 

is  charged,  and  there  is  also  a  penalty  if  50%  of  the  eon- 
■centrate   runs   finer   than   a   certain    mesh.      There    are    no 

-See  previous  footnote. 

:  ||   ml. 

I 

noi    treated  mi   the  flat  rati 

lead  -iIm-i  ore,  both  .-i  ..|.,-,| 
i  I. mi.   the   treatment   elm. 

figured  on  Ihe  silica  and  iron  I 
A  ,   siderable  tonnage  ,.i  silver  lead  aim 

ul  the  Uidvale  mill  of  the  I  ailed  State    S   R,  a  M.  Co.  In 
for  tin-  ih,-  producer  is  paid  $20  par  ounce  tor 

d .  be  is  paid  market  price  for  8O91   ,,t  the 

silver,  80fl    ,,t  the  lead,  leas  1 '  jc.  per  1   ml;  6O9J    ,,1  ihe 
iron  at  ti,-.  per  unit,  and  :;u ',    .,1                          .tout  at  2c  per 

pound,     lie   pay-,  a  treatment   charge  ..i    $3   pel    ion.  a 
roasting  charge  of  $1.50  per  ion.  ami  is  charged  for 
oi  ihe  silica  al  12c,  per  unit. 

Power  Development  in  Mexico 

In  HI  months  oi  1913  the  Mexican  Light  &  Power  Com 
pany,  owning  the  big  tfecaxa  power-planl  ami  supplying  K.I 
Oro  ami  Pachuca,  had  gross  earnings  of  1*5,793,852,  and  net 

earnings  of  1*3,892,412.  Its  subsidiary,  the  Pachuca  Light  & 
Power  Company,  in  the  same  period  had  gross  earnings  of 

1*962,009,  and  net  earnings  of  r*597,452.  The  power  tarnish- 
ing capacity  of  the  Guanajuato  Power  &    Electric  Company 

has  been  doubled  by  the  c   pletion  of  a  third  hydro  electric 
plant,  on  the  Angulo  river  in  Mielioacan.     The  company  has 
jusl  closed  a  contract  for  Hie  building  of  a  50-mile  trans- 

mission line  from  Guanajuato  1,.  the  Pozos  district  of  that 
State  to  supply  the  important  Angustias  Mining  Company. 

The  Chapala  Hydro-Electric  &  [irrigation  Company  has 
completed,  at  a  cost  of  over  1*3,000,000,  a  L2,000-horse 
power  plant  at  Pucnie  Grande,  on  the  Santiago  river,  r> 
iiiies  from  Guadalajara.  This  plant  will  now  supply  the 

transmission  line  extending  to  the  Etzatlan  and  Hostotipa- 
quillo  mining  districts  of  .Jalisco,  and  any  other  lines  that 
may  be  built.  .Notwithstanding  a  scarcity  of  labor  during 

a  part  of  the  year  as  a  result  of  the  revolution.  I  lie  Mex- 
ican Northern  Power  Company  has  made  good  progress 

in  its  important  power  project  on  the  Conchos  river  in 
the  State  of  Chihuahua.  For  several  months,  more  than 

I Dilll  men  have  been  at  work.  The  company  is  already 

ascertaining  power  needs  in  ihe  Parral,  Santa  Barbara, 
Naica,  Santa  Eulalia,  and  oiher  mining  districts.  The 
firsl  half  of  the  year  saw  Ihe  completion  of  a  transmis- 

sion line  from  the  Copper  Queen  smelter  al  Douglas,  Ari- 
zona, to  Ihe  Lucky  Tiger  mine  in  Sonora.  a  distance  of 

72  miles.  A  concession  tor  a  hydro-electric  plant  to  supply- 
power  in  the  Zhnapan  1111111111.'  district  of  Hidalgo  has  been 
granted  Mr.  Andrew  Mackenzie,  representing  Canadian 

capital. 

Natural  and  Portland  Cements 

Natural  cements  differ  from -portland  cements  in  the  fol- 
lowing important  particulars,  according  to  10.  F.  Burchard, 

of  the   1'.   S.   (leological   Survey. 
Natural  cements  are  not  made  from  carefully  prepare, I 

and  finely  ground  artificial  mixtures,  bul  from  natural 
limestone  rock.  They  are  burned  at  a  lower  temperature 
(ban  is  portland,  the  mass  in  the  kiln  never  being  heated 
high  enough  even  to  approach  the  fusing  or  clinkering 
point.  Natural  cements,  after  burning  ami  grinding,  are 
usually  yellow  to  brown  in  color  and  light  in  weight, 

having  a  specific  gravity  of  2.7  to  .'1.1 — thai  is.  the  cements 
weigh  2.7  to  :;.]  times  an  equal  volume  of  water.  Port- 

land cement  is  con   I.v  blue  to  gray  in  color  and  heavier. 
its   specific    gravity    ranging    from     :i     to     3.2.      Natural 
ceii  cuts    set    more    rapidly    than    portland    CI   !nt,    but    do 
not  attain  so  high  tensile  strength.  Portland  cement  is  a 
definite  product,  its  percentages  of  lime,  silica,  alumina, 
and  iron  oxide  varying  only  between  narrow  limits,  while 
brands  of  natural  cements  vary  greatly  in  composition. 
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New  Placer  Districts  in  Alaska 

Bj   A.    II 

■In  the  summer  of  1911,  some  placer  l; <  >  1  <  I  was  Found 
near  Red  mount:  headwaters  of  the  Indian  river, 

which  is  in  the  Koyukuk  River  drainage  basin.  Then'  are 
said  to  be  aboul  50  men  prospecting  in  this  region,  and  a 
little  placer  gold  was  mined.  The  auriferous  gravels  of 
the  Nbwitna  River  region  also  excited  some  interest  in  1911, 

though  i"'  important  discoveries  arc  reported. 
The  Ruby  Creek  region  of  the  Yukon  attracted  renewed 

interest  in  1911.  Ruby  creek  is  a  small  stream  Bowing  into 
the  Yukon  from  the  smith  opposite  the  mouth  of  Melozitna 

river,  aboul  '-'nn  miles  below  the  Tanana.  Gold  was  found 
in  the  Ruby  creek  gravels  in  1907,  and  since  then  there  has 

been  a  little  productive  mining  each  year.  Considerable 
excitement  was  caused  among  the  Yukon  miners  by  the 
reported  discoveries  during  the  summer  of  1011  of  rich 
placer  in  some  creeks  located  in  this  general  region  and 

20  to  30  miles  from  the  Yukon.  As  a  consequence,  then 
was  a  general  movement  toward  the  new  find  from  the 

Yukon  camps.  These  discoveries  of  placer  gold  were  made 
in  the  headwater  regions  of  Solatna  river,  which  heads  on 

the  south  side  of  the  Ruby  Creek  divide  and  flows  nortli- 

eastward  to  join  the  Nowitna,  a  southerly  tributary  of  the 

Yukon.  The  creeks  reported  to  carry  gold  arc  Glenn 
and  Birch,  both  tributaries  of  Flint  creek,  and  Long  creel;. 

No  detailed  information  regarding  the  extent  or  value  of 
these  placers  is  at  hand,  but  it  is  certain  that  there  has 

been  a>  yel  no  production  of  gold  which  warranted  the 
large  influx  of  population.  On  the  other  hand,  it  is  known 

that  there  is  a  considerable  area  lying  south  of  the  Yukon. 
in  which  the  bedrock  is  the  schisl  and  intrusive  granite 

typical  of  most  of  the  Yukon  placer  district,  and  that  allu- 
vial gold  lias  been  found  at   a  number  of  places  within  this 

area. 

Stage  Milling  and  Fine  Grinding 

Double-Stage  milling  continues  a-  popular  as  ever  on 
the  Rand,  and  all  the  new  mills  include  il.  although  it  has 
been  claimed  that  the  New  Kleinfontein  single-stage  ore 

reduction  costs  arc  aboul  a  shilling  per  ton  less  than  those 

of  the  East  Rand  Proprietary  ami  Crown  Mines,  when' 
enormous  sums  have  been  spent  on  capital  account  in  order 
to  increase  the  percentage  of  extraction.  It  is  urged  in 

various  quarters,  that  this  extra  expenditure  and  outlay 
are  not  in  all  eases  compensated  by  the  slight  resulting  im- 

provement in  the  total  recovery.  Mr.  Stadler.  who  is  con- 
nected with  the  Mines  Trials  Committee  of  the  Chamber 

of  Mines,  has  during  the  year  also  expressed  the  opinion 
that  the  extended  use  of  tube-mills  on  the  Rami  seems  to  have 

unconsciously  led  in  a  few  instances  to  tine  grinding. 

quite  beyond  the  economic  or  payable  limit.  Any  grinding 

beyond  a  certain  point,  he  points  out  is  unnecessary,  he- 
cause  it  not  only  fails  to  assist,  hut  may  tend  to  impede  the 
recovery  of  the  gold,  and  at  all  events  it  is  urged  thai 
naturally  a  high  total  extraction  alone  should  not  he  aimed 
at  without  paying  full  attention  to  the  cost  incurred  in 
obtaining  such  increased  extraction. 

Western  Coal  Production 

According  to  E.  W.  Parker  of  the  C.  S.  Geological  Sur- 
vey, the  production  of  coa)   W  mosl   of  the  Rocky  Mountain 

States  ile, -leased  in  191]    about   Id',,  i   pared  with  llllh. 
The  reduction  was  due  primarily,  first,  to  an  unusually 

mild  winter  in  1910-11  :  .night   in  the  agricultural 
States  west  of  the  Mississippi  river,  which  caused  huge 

reduction  in  the  demand  for  domestic  purposes  in  South 
Dakota,  Nebraska,  Kansas.  Texas,  and  Colorado;  third, 
a  decreased  consumption  oi  coal  in  locomotives  on  account 

of  the   reduced   traffic  on    practically   all   the  Western   rail- 

•From  preliminary  review  of  the  year  published  in  U.  S. 
Geol.  Surv.  Press  Bulletin. 

mads;  and.  fourth,  the  resumption  of  coal-mining  opera 
in  the  Central  and  Southwestern  States  which  hail 

keen  suspended  during  the  strike  of  1910.  This  strike  in 
the  Middle  West  had  created  an  abnormal  demand  upon 

the  coal  mines  pf  the  Rocky  Mountain  States,  particular!] 

in  Colorado  ami  New  Mexico.  The  car  supply  was  satis- 

fy throughout  the  year,  as  was  also  the  labor  situa- 
tion, except  iii  the  district  north  of  Denver,  iii  Boulder 

county,  where  a  strike  has  been  in  progress  since  April  1. 
Hill).  The  mines  of  this  district  are  being  operated  with 
non-union   labor. 

On  (lie  Pacific  Coast  conditions  were  not  materially  dif- 

ferent in  1011  from  what  they  were  in  1910.  The  produc- 
tion of  oil  in  California  continued  to  he  the  dominating 

factor  and  probably  will  remain  so  for  some  years  to 

come.  The  enormous  production  or  this  cheap  and  desira- 
ble fuel  will  probably  have  the  effect  of  retarding  the 

development  of  the  Alaskan  coalfields,  as  well  as  of  other 
fields  along  the  Pacific  Coast. 

Siberian  Mining  Outlook 

O.wing  to  lack  of  rain  in  several  parts  of  Siberia,  not 
only  has  there  been  a  failure  of  crops  that  will  result  in 

severe  famine  during  the  coining  winter,  hut  placer-mining 
operations  were  curtailed  to  a  considerable  degree  in  the 

Lena.  Nerchinsk,  and  upper  Amur  regions.  While  the 
shortage  of  water  did  not  seriously  affect  the  large  pro- 

ducers, small-scale  operators  depending  upon  seasonal  rain- 
fall to  wash  alluvium  were  much  hindered,  and  the  lessened 

output  of  gold  in  aggregate  is  considerable. 

According  I"  recent  reports  from  the  Anadir  district, 
which  is  in  northeast  Siberia  opposite  Nome,  some  rich 

placers  have  been  worked,  hut  on  a  small  scale,  and  only 
by  hand.  Much  of  this  work  has  been  done  by  khischniki, 

Russian  bar  'snipers'  or  'fossickers',  who  have  mined  in 
territory  not  open  to  location.  There  have  been  several 

arrests  lor  illegal  mining,  and  three  khischmhi  were  con- 

victed and  sentenced,  at  Vladivostok,  to  one  year's  impris- 
onment. The  circumstance  that  men  will  not  only  take  the 

chances  inevitable  to  mining  in  such  inaccessible  region, 

but  will  also  risk  imprisonment,  may  be  taken  to  denote 
either  the  belief  in  rich  placers,  or  perhaps  is  an  instance 

of  Ihe  hue  of  gold,  particularly  when  occurring  in  distant 
and  difficult  places. 

Jafet  Lindeberg  and  his  associates  attempted  to  exploit 
this  region  under  concession  from  the  Russian  Government, 

but  through  difficulties  seemingly  due  to  the  terms  of  the 

concession,  discontinued  their  work. 

Mining  in  Western  Nicaragua 

The  Los  Angeles  mine,  under  option  to  Bewick,  Moreing 
&  Co.,  has  been  returned  to  the  owner.  F.  Kaufman,  of 

Libertad.  The  .Tavali  mine,  I.  O'Reardon.  manager,  is 
installing  9  or  10  more  stamps  and  additional  cyanide  plant. 

The  San  Juan.  Ignacio  Suarez  owner,  is  erecting  a  '22-ton 
capacity  (leaching)  cyanide  plant.  The  Cedro  mine,  owned 
by  Porter  Bros.,  still  continues  in  rich  ore.  The  Costa 
Rica,  which  was  to  he  examined  by  Messrs.  Proctor  ami  .1. 

M.  Nicol  still  continues  operation  under  the  owner,  as  the 
former  became  ill  while  at  .luigalpa  and  returned  lo  the 

Pacific  ('nasi.  H.  F.  Lefevre,  a^sisted  by  Mr.  Hood,  spent 
il  weeks  in  the  district  in  September,  looking  over 

properties  for  New  York  interests.  The  Esmeralda  mine, 
Alfonso  Ilurtado  owner,  is  producing  steadily.  In  rank  of 
importance  the  chief  producing  mines  are  Babilonia,  Pedro, 

Esmeralda,  San  Juan,  I  osta  Rica,  EI  Carmen.  Chamorro, 
and  others. 

L.  Yniaa.sTKiN'  &  Co.  report  the  following  figures  of 
German  consumption  of  foreign  copper  for  the  months 

of  January  to  November,  1911:     Imports  of  copper,  170,- 

534  tons;  exports,  s4'2!i  tons:  consumpti    168,095  tons. 
Consumption  during  the  same  period  in  lf'10  was  157,087 
tons.  Of  the  above  quantity  155;677  tons  was  imported 
from  the  United  States. 
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Discussion 

Dl  lha  Mis-  cNTinc  Prkm  Are  Invited  to 
u»  IflBlOB    "f    l.-.  hnl<.tl    alel 
milter*    pertaining    tu    mining    and    metallurgy.      The    1 

*  'he   tipiotllin    "f    Vt*WS   .-..ntrary    Id    bll   OWfl 
lle\lng    that    careful    .  i  ill.-lntn    la    more    valuable    than   i-aaual 
compliment       Insertlun  of  any  contribution   I*  <l<-t.-rn.h 

■able  Intereat  (o  the  readera  of  thla  Journal. 

When  linli.il  Profits  Guide  Wrongly 

lllnr: 

Sir  I'l'.  greatest  mistake  made  by  many  mining  com- 
panics  ia  the  disbursement  of  big  dividends  when  ore  re 

nl    rompaniea   bave    I   n 
ruined  by  such  u  policy,  often  encouraged  thereto  by  the 

■tent  clamors  ol  stockholders  far  early  profits,    To  paj 
lug  initial  dividends,  many  managers  have  depleted   their 
ore   r  iggied   with  clean-ups,  and  otherwise  dam 
aged  the  property,  li  bas  nol  always  been  the  fault  ol 
tlir  manager  -the  directors  demand  early  i  rofits  and  torce 
tin'  hand  of  the  manager.  In  other  instances,  unscrupulous 
companies  bave  1  such   tactics  in  order  to   pro- 
  if  heavy  stock  sales.     When  the  company  had  disposed 

•  if  its  siiH-k  in  a  gullible  public,  the  promoters  retire  from 
ii>  affairs  -  leaving  the  shell  of  a  once  prosperous  i  n>i  erty 
in  tin'  hands  ni'  thf  new  owners.  This  feature  of  the  in- 

dustry i>  ■    most  difficult  in  guard  against,  particularly 
when  investors  bap]  en  in  be  of  small  means.  Tin-  inter- 

ested people,  living  widely  apart,  are  not  in  a  position  t" 
obtain  any  information  apart  from  thai  given  out  by  the 

manager — and  too  late  they  realize  the  deception  practised 
upon  them.  Tin-  greatest  safeguard  appears  in  In-  the  ex 

amination   nl'   the   property   by   com]  etent   engineers,   and 
pubticati   f  reports  sufficiently  com|  reheusive   i   ver 
completely  the  all-important  question  of  future  sources  of 
revenue. 

Tun  often  have  rigorously  honest  mining  co 
wrought  their  own  ruin  by  the  desire  in  disburse  immense 
profits  at  an  early  inTi.nl  of  their  career.  Such  dividend 
could  nut  lie  long  maintained,  ami  with  the  inevitable  crash 

"1  mini'  was  condemned  beyond  hopes  of  redemp- 
tion, as  far  as  [he  owners  wen   ucerned.  Ead  the  direc- 

torate kept  a  surplus  on  band,  and  been  content  to  disburse 
only  fairly  good  profits,    ]  !■  1 1-   failure  would  have  I   n 
transformed  into  a  profitable  enterprise.  One  of  the  mosl 
striking  examples  of  (lie  evils  attending  the  disbursement 
of  early  profits  is  the  Easl  Rand  Proprietary  .Mines,  Ltd., 
operating  one  of  the  largest  properties  in  the  Witwaters- 
rand  field,  South  Africa.  This  company  started  out  with 
predictions  of  great  profits,  and  herculean  efforts  were 
made  to  fnllill  expectations.  For  a  while  everything  wenl 
along  in  seeming  satisfaction.  Thru  came  the  news  that 
dividends  had  been  cut.  coupled  with  an  alleged  Inss  nf 

l.'l.4iiL!  nz.  of  gold.    The  Onion  of  South  Africa  government 
at    once    appointed   a    Commission    of   Inquiry   mposed 
largely  of  prominent  mining  engineers,  and  the  result  is 
now  known.  The  necessary  reduction  in  the  dividend  rate 
and  other  unfavorable  features  of  the  incident  not  only 
injured  the  affected  company,  but  has  doubtless  reacted 
against  others  in  the  district.     Much  the  same  thing  lias 
happened  in  other  fields.    Not  only  has  the  erring  i   ipany 
suffered,  hut  other  meritorious  enterprises  have  been  vic- 

tims of  the  distrust  engendered.  It  is  one  thing  to  lose 
money  in  a  prospect  where  the  risks  are  understood,  but 
<piite  another  to  be  deceived  when  capital  is  placed  in  a 
proved  gold  producer.  In  the  latter  it  is  believed  the  in- 

vestment is  sound,  and  such  failures  work  incalculable 

harm  to  the  industry. 
In  California  many  companies  have  exhausted  their 

funds  by  paying  premature  dividends,  leaving  nothing  with 
which  to  finance  subsequent  developments.  The  practice  is 
less  common  than  formerly,  and  most  managers  have 
adopted  the  wise  policy  of  maintaining  a  good  surplus  in 
the  treasury.  Some  Mother  Lode  companies  are  in  a  posi- 

tion to  pay  a  higher  dividend  rate  than  prevails  at  present, 
hut  a  safe  reserve  is  added  to  the  treasury  each  month.     In 

■ 

ore   fund*. 

.    M  lid''   III. to   itorkhi  .lilv 
liml^  itself  mi  the  rocka.    The  result   is  tin 

rty  that,  under  more  r   petenl   management,  might 
■till   produce  with   profit.     The  impatience  •  ■!    il   
hn Id.  i  .in  i, lend-  i-  the  principal  • 
nl    the   unwise    policy.      Many    ma  ice   llie   bad    I.. i 
lures  involved,  bnl  ar   impelled  to  follow  the  wiabi 

tin-   directors.     Many    engineers    have    reaig   I    positions 
rather  lliau  caiTJ   mil   such  plans,  but  than  i-  UO  In. able  in 
finding  men  in  -toor  the  enterprise  upon  the  rocka.  The 
stockholders  <\"  not  realise  the  danger,  otherwise  they  would 
be  content  with  the  receipl  of  lower  profits  and  the  assur- 

ance of  lunger  life  for  the  mine. 

When  the  ordinary   investor  desires  to  purchase  stuck  in 
a  company,  two  prime  factors  command  particular  atl 
tinn.  ore  reserves  and  management.    Poor  managers  ruin 
the  best  mines,  and  a  mine  without   reserves  i>  simply  a 
'leiii   on  the   fa   t    Mother  Earth    neither  attractive  i" 

look  upon  nor  pleasant  to  content]  hue.    Bui  with  extensive 
reserves,  capable,  honest   management,  and  a  g   1  sur] 
In   the   treasury,   tin   ipass   points  in   the   success   that 

proper  conditions  insure. 
A.  II.  Martin. 

Grass  Valley,  I  'alifornia,  January  12. 

Professional    Ethics 
The  Editor: 

Sir — in  reading  the  second  part  of  the  article  'Two 
Famous  Mines,'  by  T.  A.  Rickaxd,  in  your  issue  of  Decem- 

ber 30,  I  was  quite  forcibly  impressed  by  the  statements 
relative  to  the  purchase  of  the  Santa  Qertrudis  mine  by 

the  ('amp  Bird  t   ipany.     According  to  Mr,   Rickard,  at 
the   time   of   purchasing,   as   also   before   and   after,    Mr. 
Hammond     was    consulting    engineer    for    the    Camp     Bird 
company  and  in  all  probability  under  a  heavy  salary. 
While  acting  in  this  capacity  he  personally  obtained  an 
option  on  the  Santa  Qertrudis  property  and  turned  it  to 
the  Camp  Bird  company,  obtaining  a  large  commission 
on  the  sale,  an  even  larger  commission  than  the  regular 

promoter  usually  asks.  In  ibis  region  promoters  are  usu- 
ally satisfied  with  10%  or  less  on  the  sale  price.  Asking 

for  information,  1  wish  to  inquire  if  this  sort  of  a  deal 
is  considered  good  ethics  in  the  engineering  profession. 

If  Mr.  Hammond  was  employed  by  the  Camp  Bird  com- 
pany as  consulting  engineer  at  a  large  salary,  is  it  con- 

sidered strictly  legitimate  for  him  In  have  charged  his 
own  company  a  commission  that  would  be  regarded  as 
excessive  even  for  an  outside  promoter?  Is  that  giving 
tlie  stockholders  a  fair  ami  square  deal?  Would  such  a 
commission  have  been  paid  to  any  other  promoter  of  less 
attainments  than  Mr.  Hammond  without  comment  by  the 
stockholders?  Was  Mr.  Hammond  acting  as  a  promoter 
or  as  consulting  engineer  Eor  the  company!  As  a  mining 
engineer,  I  am  simply  asking  for  information  as  to  the 
ethics  of  the  matter. 

H.  C.  Cutler. 
Reno,  Nevada,  January  4. 

[The  Mining  and  Metallurgical  Society  of  America,  of 
which  it  happens  Mr.  Hammond  is  not  a  member,  is  the 
only  organization  that  lias  attempted  to  define  a  code 

of  professional  ethics  for  mining  engineers.  In  the  pre- 
liminary draft  adopted  by  the  Philadelphia  and  San  Fran- 

cisco sections  of  that  Society,  section  12  reads  as  follows: 
"It  is  unprofessional  to  accept,  presents,  fees,  commissions, 
or  compensation  of  any  kind  from  those  with  whom  the 

engineer  transacts  business  for  an  employer  or  client." — Editor.] 

During  the  month  of  December  the  Elmore  vacuum  plant 
at  the  mines  of  the  Sulitjelma  company,  Norway,  pro- 

duced 630  tons  of  copper  concentrate,  although  this  was  a 
short  month  owing  to  holidays. 
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Concentrates 
Most  of  these  are  in  reply  to  questions  received  ijy  mail. 

Our  readers  are  invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting 

"M"EVAOA  now  contains  85  reduction  plants,  having  14-:' 
stamps,   Including   thos  farily   idle.     The  daily 

capacity  <>t   plains  not  using  stamps  i>  !4.."(;;h  tons. 

D t'RIXt;  the  past  fiscal  year  areas  aggregating  over  650,- 
000  acres  not   previously  examined  were  investigated 

by  the  engineers  'if  the  United  Stoles  Geological  Survey  in 
i   ction  with  the  withdrawals  of  water-power  sites. 

R ISSIA    proposes  to  subsidize  shipping   at   the   rate   ol 
h  ruliles   per  ton   of  gross  capacity  ami  135  rubles 

per  indicated  ower   for  steel   ships   i   structed    in 

Russian  yards  of  Russian  raw  mat.  rial.     Tin-  law.  if  passed. 

is  to   remain    in    force    tor  15  "years. 

•piIK   ATMOSPHERE   is  equal   in   weight   to   1,268,   
Cubic  miles  of  water,  which,  however,  is  only  '/m  of 

the  volume  of  the  ocean;  yet  this  would  he  sufficient  i" 
raise  the  level  of  the  ocean  45  ft.  on  all  shores  and  to  sub- 

merge an  important  part  of  the  continents. 

A  CCORDING  i"  estimates,  the  world's  annual  consump- 
tion of  asbestos  is  not  over  100,000  tons  of  all  grades. 

Since  1S77.  when  the  Canadian  industry  was  founded,  tlr 
province  of  Quebec  has  supplied  at  least  75%  of  this,  and 
asbestos  mining  is  without  doubt  the  most  important  min- 

eral industry  in  the  province. 

'PHK  BALOPTICON  is  an  instrument  that  permits  photo- graphs, ore  specimens,  or  like  objects  to  be  shown  on 
a  screen  in  their  native  colors.  It  is  particularly  valuable 
for  use  in  lecture-rooms.  A  cheap  form  is  available 
parlor  use  in  throwing  on  a  screen  the  views  on  picture 
postal  cards.  For  this  use  a  smooth  surfaced  card  is  essen- tial. 

OWEDISH    iron    .ire    now    comes    to    America    regularly. 
Recently  the  TeUua,  a  British  built  boat  owned  in  Nor- 

way, brought  into  Philadelphia  11,600  tons  of  this  me  for 
the    Philadelphia   &   Reading   Railway    Co..   the    pioneers    m 
its    use.      The    Tellua   is   built    of  steel.   44."i    ft.   long,    6 beam,  and  31%  ft.  in  depth.     There  is  one  32  bv  30-ft.  and 
four  36  by  30-ft.  hatchways.     There  are  derrick  hoists  ami 1 1  steam  winches. 

pi  LP  from  a  battery,  when  the  plates  are  set  at  proper 
angle  and  the  amount  of  water  is  correct,  travels  down 

the  plate  in  a  -cries  of  waves,  the  lower  edge  of  cadi 
wave  rolling  over  and  over  and  bringing  each  particle  into 
contact  with  the  amalgamating  surface  several  times.  The 
more  sulphides  then  ,,  ,.,   tne  slee]„,,.  lmlst   r,,. 
the   slope   of   the   plates   to   dear   them   and    not    interfere 
with  subsequent  concentration. 

^SPHALT  is  a  material  that  passes  under  many  name-, 
as  is  well  indicated  by  the  number  with  which  the 

various  sorts  arc  labeled,  such  as  lahbyilc.  wiedgerite,  acon- 
ite, grahamite,  gilsonite,  and  a  host  of  other  names,  which 

show  the  different  varieties.  There  are  ways  of  identify- 
ing these  varieties,   and   a   report    n   ntly  issued   bv   the 

U.    s.    i;.  Survey   contains   a    table   showing   the chief  characteristic  kind. 

vS/ATER-WHEELS,  called  oygano,  are  fa- 
miliar objects  on  most  Turkish  Phe  common 

type  is  modeled  on  the  Spanish  nooria,  with  clumsy  v. 
buckets  running  on  cogwheels,  worked  by  horse  or  buffalo. 
the  water  being  distributed  by  wood  or  ...  ..  ■,„,! 

the  whole  system  being  most    primitive.     Suction    i   ips, 
formed   of   hollowed   tree   trunks  :,,,,|    Btted   with   piston    and 
handle    of    the    same    material,    are    the    common    means    of 

water  supply  of  many  a  Turkish  village;  but  the  whole  of 
Turkey  lackward.    On  several  estates  mechanical 

imj  oriod  from  America  are  at  work. 

yr'  lXC-Dl'ST    is   extensively    used    in    indigo   dyeing,    the 
effect    of    the    zinc-dust    in    this    connection    being    that 

with   milk   of  lime    it    produces   hydrogen,   and   thereby    re- 

duces indigo  lime  to  indigo  white.   The  latter,  being  a  soluble 
ound,    is.   i   sequeutly,   easily   absorbed   by   (he   textile 

fibre,  and  then  again  changed  into  indigo  blue  by  atmos- 
pheric oxidation.  Z&C-dust  is  also  very  extensively  used 

no  the  reduction  of  nitrobenzol,  which  is  the  initial  pro- 

duct of  many  combinations  used  in  the  production  of  ana- 

line  dyes.  Owing  to  the  fact  that  zinc  precipitates  the  ma- 
jority of  ductile  beavy  metals  from  their  solutions,  it  is 

often  used,  in  the  form  of  zinc-dust,  for  cleansing  lyes  of 
zinc  vitriol  in  lithopone  works,  and   for  similar  purposes. 

ELECTROLYTIC  apparatus  and  processes  use  or  utilize 

the  separating  or  decomposing  power  of  the  electric 
current.  When  an  electric  current  is  sent  through  a  liquid 

material  which  is  compound  in  its  nature,  a  chemical  com- 
pound, the  current  tends  to  decompose  the  compound  into 

two  constituents,  appearing  respectively  at  the  two  points 
of  contact  of  the  electric  conducting  circuit  with  the  liquid 

in  question,  that  is.  at  the  surface  or  face  of  contact  of  the 

undecomposahle  conducting  part  of  the  circuit  with  the  de- 
composablc  part.  Since  the  current  has  a  definite  direction 
the  constituents  appear  at  definite  electrodes.  The  action  is 
simply  the  result  of  the  current  extracting  (or  tending  to 
extract  I  from  the  electrolyte  one  of  its  constituents  at  each 

of  the  two  electrode  surfaces.   • 

pETROLEUM  was  used  by  the  Eneas  long  before  Pizarro 
landed  in  Peru  at  C'omendador  creek,  where  he  re- 

ported the  discovery  of  a  natural  sprint;  of  oil.  This  sprinsr 
was  in  what  is  now  known  as  the  Zorritos  district,  in  the 

department  of  Piura,  province  of  Tumbes.  northern  Peru. 

ami  foi-  generations  the  product  was  gathered  in  the  most 
primitive  manner  by  the  natives.  In  1864  the  attention  of 

pros]  ectors  was  attracted  to  tins  district,  and  a  small  re- 
tinery  was  subsequently  built  at  Tumbes;  but  no  important 
development  occurred  in  the  district  until  1883.  Since  then. 

however,  over  300  producing  wells  bave  been  sunk,  and  for 
many  years  these  were  the  only  fields  in  Peru  developed  to 

any  extent.  A  refinery  was  erected  at  Zorritos  and  satis- 
factory refined  products  furnished  to  the  home  trade. 

pOTTING  SAMPLES  in  a  mine  is  bard  work  under 
^  any  circumstances,  but  must  be  done  accurately  if  it 
is  to  lie  of  value.  The  best  tool  is  a  moil,  but  when  cutting 
overhead  its  use  is  both  awkward  and  laborious.  As  a 

substitute,  a  tool  such  as  figured  below  may  sometimes 

be  employed.  It  is  essentially  a  moil,  with  an  eye  so 
that    it    may  be  mounted  on   a   wooden   handle  of  any   con- 

venient length.  One  man  holds  and  guides  the  moil  while 
another  strikes  on  its  head  with  an  ordinary  hammer.  The 

1  oint  should  be  sharpened  to  accord  with  the  character  of 
the  material  to  be  sampled.  For  catching  the  sample  eut 
with  this  tool,  a  candle  box  may  be  used,  hut,  except 

when  tine  gold  is  present,  a  more  convenient  method  is 

i  a  canvas  bag  strung  on  an  iron  loop  and  mounted 
on  a  |  ole.  exactly  as  an  entomologist  mounts  a  net  for 
catching  butterflies.  This  bag  may  be  held  with  one  hand 
so  as  to  catch  the  cuttings,  while  the  moil  is  held  with 

the  other.  After  each  sample  is  cut  the  bag  should  be 

turned  inside  out  and  ch-ancd  by  beating  or  brushing. 
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Special  Correspondence 
RHODESIA 

.  b\  ttie  Board  • 

Qlobe  S  Phoenix  0.  M    Co.,  ■  ■  \%  1 1 i n ̂ c  the  pi 
-  lo  the   position  Ihcn 

the  matter  down  to  Septeni 

Iht  ::h  last,  and  iu  i  with  the  figures  published 
in  the  interim  report   for  June  30,  there  i-  practical 

change.  Tl  due  of  the  tonnage  standing  developed 
in  the  mine  today,  i-  placed  at  CI ,332,592,  the  ore  blocked 

amounting  to  177,606  inn.-,  and  this  compares  with  I" 
dwt.  per  Ion,  at  the  end  of 

June  but.  The  Qlobe  A  Phoenix  i-  not  only  the  largest 

profit  earner  in  Rhodesia  ii  is.  what  is  most  important  to 

bear  iii  mind,  the  deepest  mine  in  the  country,  and  the  fact 

that  good  width-  and  valuable  ore  are  being  disclosed  in  the 
lowest  levels  of  the  property,  disabuses  Rhodesia  of  a  con- 

demnation that  has  been  often  directed  against  it;  that  is, 

that  nut  one  really  enduring  ore-shoot  has  so  far  1   i  dis- 
covered in  the  country. 

New   regulations  concerning  the  feeding,  etc.,  of  natives 

in  Rhodesia  have  jnsl  been  promulgated  in  tin-  Government 
lie.     The   regulations   provide   that    natives  employed 

both  at  surface  and  underground   iming  off  night  shift, 

shall  !»•  given  one  pint  «f  hot  soup,  coffee,  or  cocoa.  A 
minimum  scale  of  rations  (they  are,  l'j  Mi.  of  meal  per 

day,  -  Mi.  ni  beans  per  week,  '_'  Mi.  of  meat  per  week,  2  lb. 
■  if  vegetables,  1  lb.  peanuts,  ami  ;i'_.  ,,z.  -alt  per  week)  is 
required,  and  various  other  foodstuffs  such  as  molasses, 

manioc  or  cassava,  fruits,  etc.,  air  recommended.  In  re 

gard  to  native  Inns,  ii  is  required  thai  air  space  per  head 
shall  not  he  less  than  250  ru.  II..  ami  that  no  Inn  shall 

have  a  lesser  height  than  8  ft.,  measuring  from  the  centre 

of  the  Boor  to  the  apex  of  the  roof.  Under  the  new  regu- 
lations there  will  have  to  he  15  ft.  between  each  hut.  reckon- 

ing from  eaves  to  eaves.  These  regulations  an-  typical  of 
the  endeavors  now  being  made  all  over  South  Africa  lo 
better  the  lot  of  the  native  workers  at  the  mines,  to  lower 

native  sickness  ami  death  rales,  ami  generally  to  improve 
the  efficiency  of  the  unskilled  laborers.  Similar  motives 

induced  the  Transvaal  Chamber  of  Mines  to  engage  the 
services  of  Sir  Alinroih    Wright,  the  eminent   English   bar 

teriologistj  to  investigate  the  causes  of.  and  remedy  for 
pneumonia  on  the  Kami,  and  if  possible  to  discover  a 
vaccine  for  a  disease  which  yearly  carries  off  hundreds  and 

hundreds  of  valuable  mine  laborer-,  especially  those  hailing 
from  tropical  and  snb-l  ropical  areas.  The  Khodesiau  min- 

ing authorities  have  been  endeavoring  to  scenic  the  co- 
operation of  the  Chartered  Company  Government,  with  a 

view  to  obtaining  the  services  of  sir  Almroth  Wright  for 
Rhodesia,  as  well  as  the  Rand.  The  Government,  however, 
has  taken  the  attitude  thai  Rhodesia,  in  common  with  the 

rest  of  the  world,  will   benefit   by  Sir  Almroth's  Transvaal 
researches,  and  that   i>   sequence  the  Government   does 

not  see  tit  to  go  to  tin'  expense  of  engaging  the  eminent 
scientist  specially  for  Rhodesia.  To  this,  the  Rhodesia 
Chamber  of  Mines  replies  that  conditions  in  Matabelcland 

and  Mashonabiml  are  vastly  different  to  those  obtaining  i" 

the  southern  Transvaal,  and  urges  the  Government  to  re- 
consider its  decision  in  the  matter. 

The  Rhodesia  Chamber  of  Mines,  like  similar  institutions 

in  other  countries,  seldom  appears  to  find  its  members  in 
fairly  complete  agreement  with  the  Government  on  any 

particularly  important  new  laws  or  new  policy.  The 
action  of  the  British  South  Africa  Co..  in  floating  a  Mines 

Development  Co..  to  promote  mining,  as-isl  prospecting, 
and  form  subsidiary  companies,  has  drawn  forth  a  loud 

cry  of  protest  from  the  larger  and  more  important  mining 

corporations  operating  in  the  country.  The  mining  cor- 
porations urge  that  the  flotation,  under  Government  au- 

spices, of  such  a  eoneeni  should  be  postponed  until  the 

administrative  and   commercial   departments  of  the   British 

.  than  ni   i 
ml.  i    out    lluii 

•lltlllr     Will     be    III    II    po-tti   

Favorabli  i    ,,< 
capital.     Appai 

•  ale     II      in., 

all  man'  i  lent, 

looked  ni     wiib  grave  concern   bj    the 
influential  limited  liability  compel 

Much   mi|   ance  attaches   ilsell    to  the  exploitation   ot 

coalfields  in  Maahonaland  b)   tin-  Consolidated  Gold   Pieldi 
ot    No, lib   Aiii.u.     Hitherto   il   nly   working  colli,, 
southern  Rhodesia  has  been  at  Wankie,  in  northern  Mats 

beleland.    The  more  important  gold  belts  are  situated  ai  a 

considerable  distance  from  the  Wankie  pit,  and  in   n 

qnence  the  cost  of  transport  on  find  ha-  been  verj  lai 
in    tact,    lo   many   mine-   il    has   I   n    prohibitive,   and    wood 

has  been  consumed.  Especial);  have  the  properties  most 
distant  from  Wankie,  that  is  mine-  situated  in  eastern 

Ma-bonalaml.  Buffered.    The  area  selected  bj  tic  Consoli 

dated   Hold    field-  company   is  silualcd  about    7">  miles  we-l 

TYPICAL  SMALL  MINE  IN'    KIIOIIKSIA. 

of  Gatooma,  and  in  extent  amounts  to  200  square  mill's. 
Work  lias  been  proceeding  there  for  about  six  mouths,  and 

the  latc.-t  reports  received  from  the  property  are  highly 
encouraging. 

LONDON 

Claims    ok    tiik    TANGANYIKA    CONCESSIONS. 

A  few  weeks  ago  I  wrote  about  the  present  position  of 

the  Tanganyika  Concessions,  the  great  organization  con- 
trolling the  copper  deposits  of  Katanga,  in  Congo  Terri- 

tory, in  the  very  centre  of  Africa.  The  venture  has  been 
strongly  criticized  in  this  country,  in  your  pages,  and  in 
other  publications  from  America.  Of  the  latter  I  ma\ 

mention  particularly  the  comments  in  Stevens'  'Copper 
Handbook.'     Mr.  Stevens,  while  admitting  the  existence  of 
wonderful    deposits,    post|   es    their    profitableness    for    a 

century  or  two,  on  account  of  the  difficulties  of  metallurgical 

treatment  ami  the  lack  of  transport.  It  is  a  rather  exag- 
gerated view,  but  is  based  on  sound  enough  sense.  There 

are,  however,  many  shrewd  men  of  line  character  in  this 

country  who  have  faith  in  the  deposit  and  in  the  capability 

of  Robert  Williams,  the  man  at  the  head  o£  affairs.  Moved 
by  their  urgent  pleadings,  I  am  inclined  to  give  some 
space  this  week  to  an  outline  of  the  statement  made  by 
Mr.  Williams  to  the  shareholders.  The  property  is  in 

Congo  near  the  Rhodesian  border,  and  the  ownership  and 

control  is  divided  between  the  Belgian  company,  the  Soci- 
ete  Miniere  de  Haul  Katanga,  and  (be  English  company, 

the  Tanganyika  Concessions.  In  addition,  there  are  many 

affiliated  companies  engaged  in  mining  and  railway  con 

sti'uction,  the  exact  relation  between  all  in  the  group  being 
too  com], Heated  for  description  here.  The  adverse  critics 
have  made  much  of  the  scarcity  of  instructive  detail  and 

the  disinclination  of  the  controllers  to  engage  experts  of 
the    highest   standing.      One   of   their   strongest    arguments 
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was  thai  If.  J.  Frecheville's  clients  oever  took  aiiy  financial 
interest  after  ha  had  carefully  examined  the  deposit  and 

presented  an  elaborate  report.  Nor  was  the  nature  of  the 

n  ever  divulged.  This  leads  me  to  the  mosl  interest- 
ing of  nil  the  statements  made  at  the  recent  meeting,  a 

remark,  really  quite  incidental,  I"  the  effect  that  Mr. 

Freclieville  bad  vouched  for  1,800,000  tens  of  12%  ore. 

This  publication  of  his  view  has  greatly  cleared  tin-  air, 
ami  it  is  now  permissible  i"  presume  that  it  was  the  want 

ill'  communications  with  the  outside  that  made  him  cautious 
in  recommending  his  clients  In  invest  their  capital.  He 

evidently  felt  that  conditions,  though  ultimately  promising, 
Would  he  worse  before  they  were  better.  Therefore  the 

shares  would  lie  in  danger  of  assessment;  anil  in  any  ease, 

weie  offered  at  t < >< >  high  a  price.  For  a  finance  company 

that  iloes  not  rare  fin-  an  undetermined  lock-up,  the  specu- 
lation was  imt  entirely  inviting.  Another  interesting  an- 

nouncement related  to  tl   si  of  cuke.     No  African   fuel 

was  available,  cither  as  in  quality  or  cost,  when  smelting 
was  first  contemplated,  si.  it  was  decided  t"  take  the  bold 

course  of  importing  cuke  from  Europe.  A  few  months' 
experience  has  shown  thai  this  coke  has  cost  £12  delivered, 

ami  that  inni'h  inure  has  been  useil  per  i   if  copper  pro- 
duced than  was  originally  announced,  owing  to  the  bi 

sit y  of  adding  Buses  to  the  aluminous  ore.  Smelting 
started  at  the  end  of  last  June  with  one  furnace,  and  after 

several  trial  runs,  a  continuous  run  was  made  of  nine  week-. 

from  the  middle  of  September  t"  November  20.  During' 
this  lime  1000  tuns  of  copper  was  produced,  ami  the  re- 

covery was  s?',  of  ii"'  content.  The  operations  were 

cessl'ul  ami  a  second  furnace  is  being  built.  As  regards  the 
coke  question,  recent  negotiations  have  provided  lor  the 

supply  nf  coke  made  at  Wankie  colliery  in  Rhodesia  in  In1 

delivered  at  £.">  per  ton.  The  fuel  outlook  has  also  been 
improved  by  the  discovery  of  good  coking  coal  in  Lnano 
valley,  a  deposit  under  the  control  nf  the  Tanganyika  Con- 

cessions. Il  is  ]nissihle  In  mix  some  charcoal  with  the 

charge,  ami  as  this  costs  less  than  £2  per  Inn  the  reduction 

in  cost  thereby  effected  is  appreciable.  Mr.  Williams  was 
mil  quite  so  convincing  when  he  referred  to  the  nature  nf 

the  nee  deposit,  fur  he  still  trusts  that  sulphides  will  he 
found  in  depth.    Those  who  have  been  mi  the  spot  or  who 

have  ~i    il   re  an-  inclined  in  the  view  that  the  deposil 
is  shallow,  ami  has  nut  been  derived  from  ascending 
waters  nf  igneous  origin,  hut  has  been  formed  from 

the  erosion,  solution,  ami  transport  of  earlier  deposits  else- 

where. As  regards  the  railway  position,  good  progress  is 
being  made  with  the  Benguella  railway  to  Lobito  Kay  mi 

the  west  coast  of  Africa.  When  completed  this  mail  will 
work  wonders  in  the  development  of  Central  Africa,  for  it 

will  bring  it  lulu  much  closer  connection  with  Europe.  For 
the  pasi  year  or  so  the  Katanga  district  has  been  connected 

with  the  Rhodesian  railways,  thus  permitting  through  com- 

munication in  Cap,.  Town  or  P.eii-a:  but  ..I'  course  these 
lines  are  in  the  wrong  direction  ami  their  rates  are  appalling. 

I  have  given  (he  above  "inline  nf  the  present  position  in  a 
spirit  friendly  to  the  enterprise.  I  trust  your  readers  will 

understand  my  motive,  as  I  do  not  withdraw  anything  thai 
I  have  written  previously. 

SILVERTON,   COLORADO 

Nku    Zinc   Separator    vc   Sunnyside. — Cyanide   Plant 

von     GOLD     Km;.— Iowa     TlGEB     DEVELOPING. — Sii.vei; 

Lake  Cwcbbasbs  Force.-^Herctfijes  Again  Idle. — 

Sn.vKK  Ledge  Changes  b#inagement. — Congress  De- 

veloping.— Agitation  vob  Cyanide  Plants. 

The  new  zinc  separator  plant  at  the  Sunnyside  mill  is 
nesting  completion  ami  will  probably  be  in  operation 
within  the  next  110  days.  The  Gold  King  lessees  made  a 
mill-run    during    December    with    excellent    results.      The 

mine  will  be  developed  dnriug  the  winter  by  sub-lessees, 
and  a  large  tonnage  will  be  available  fur  the  mill  next 

summer.  It  is  reported  that  the  Gold  Bug  M.  Co.  has 

ordered  a  "ill-luu  cyanide  mill  fur  the  Gold  Bug  mine,  and 
that  the  machinery  is  now  in  transit  ami  will  he  erected 

ibis  spring.     The   Intersection   is  hauling  supplies   fur  an 

increase  nf  live  stamps  in  its  battery  capacity,  and  the 
new  battery  will  he  set  up  and  ready  for  0|  oration  during 

the  spring.  The  Inwa  Tiger  mill  was  run  for  several  days 

in  December,  and  the  lessees  shipped  six  cars  of  concen- 
trate. A  force  ni  25  men  is  employed  on  development, 

but  mi  new  uiebiidies  have  been  discovered.  The  Silver 

Lake  has  increased  ils  Force  at  mine  and  mill  and  is  now 

operating  two  shifts  and  milling  more  than  100  tons  per 
day.  The  force  will  he  increased  to  three  shifts  when  the 

DurangO  smelter  is  again  blown  in.  The  Hercules  is  again 
idle,  and  Mr.  Kane,  the  manager,  is  East  in  conference 

with  the  stockholders  as  in  future  operations.  The  Silver 
Ledge  mine  and  mill  are  operating  al  full  capacity  and 

producing  two  cars  nf  concentrate  per  day.  YV.  Z.  Kinney 
has  resigned  as  manager,  ami  the  mine  is  now  under  the 
control  nf  Karl  Knupfcr.  secretary,  pending  the  arrival  of 
Mr.  Arnold,  recently  in  charge  of  the  Casa  Diablo  mine, 

California,  who  has  accepted  the  position  of  manager  for 
the  Ledge.  The  mine  is  making  a  very  favorable  showing 

at  present  and  seems  in  position  to  become  a  steady  pro- 

ducer. The  Southern  E.  &  M.  Co.  is  developing  the  Con- 

gress mine  and  expects  tn  ship  this  year.  An  ample  sup- 
ply nf  coal  and  all  necessities  nf  life  are  now  on  hand, 

and  the  railroad  has  reduced  its  train  service  to  normal. 

There  is  a  good  deal  of  agitation  at  present  for  cyanide 

plants,  and  it  is  probable  that  several  will  be  erected  dur- 
ing the  coming  season.  Much  of  the  agitation  has  been 

carried  mi  by  men  inexperienced  and  poorly  informed  in 

the  art  of  cyanidation,  and  many  failures  and  much  dis- 
couragement will  no  doubt  result.  These  can.  of  course, 

he  avoided  by  the  enlistment  ^i'  expert  advice  as  to  the 
adaptation  nf  cyanidation  to  San  Juan  ores  and  proper 

methods  <H'  procedure  in  each  case.  The  danger  lies  in 
proceeding  without  such  help  and  in  thinking  that  cyanida- 

tion is  a  simple  panacea  for  all  the  metallurgical  troubles 
of  this  district. 

GOLDFIELD,  NEVADA 

Consolidated  Minks  Co.  Shipping  to  Denver  Mint. — 

Roasting  Plant  About  Fimshkii. — Field  Notes  op 
the  District. 

The  Consolidated  Mines  Cn.  now  ships  all  its  bullion 

to  the  U.  S.  Mint  at  Denver,  instead  of  to  the  Selby  com- 

pany al  San  Francisco,  as  formerly.  The  latest  shipment 

was  valued  al  about  $220,000.  The  company's  new  roast- 
ing plant,  designed  fur  the  final  treatment  of  residue  frnm 

the  present  concentrate-treatment  plant,  is  practically  com- 

pleted, il  has  cost  the  company  about  $72,000  and  is  ex- 
pected In  effect  a  saving  nf  at  least  $80,000  per  year. 

Lateral  development  is  now  in  progress  from  the  Grizzly 

Bear  shaft  at  a  depth  of  1300  ft.,  this  being  the  deepest 
shall  in  the  Crohlticlil  district.  It  is  near  the  Clermont 

shall,  which  is  nearly  1100  ft.  deep.  The  Hazel  shaft, 
on  the  Miss  Jessie  claim  of  the  Laguna  group,  has  been 

sunk  In  nearly  900  ft.  and  from  this  point  a  cross-cut  is 
being  driven  to  a  point  under  the  main  Laguna  shaft,  which 
will  be  sunk  In  greater  depth  and  will  be  the  main  point 
from    which   the   Red   Top   vein    will   be   explored. 

On  the  FTorence  Goldfield  property  development  con- 
tinues on  the  lines  planned  prior  to  the  destruction  of 

the  company's  mill.  Lateral  work  is  in  progress  on  the 
350,  null,  and  650-ft.  levels,  and  the  shaft  is  Dealing  a 
depth  of  1000  ft.  At  this  depth  a  sump  will  be  sunk 
60  ft.,  and  drifts  and  cross-cuts  will  be  started  in  the 

direction  nf  the  veins  that  have  produced  mi  upper  levels. 
Lessees  have  begun  work  on  the  Gold  Coin  claim  of  the 

Jumbo  Extension,  in  the  Diamondfield  part  of  the  district. 
and  adjoining  the  (inlilHehl  Daisy.  Six  leases  in  all  are 
now  wmking  on  the  claims  of  the  C.  0.  D.  Consolidated, 

and  are,  for  the  greater  part,  exploring  virgin  ground, 

extending  to  the'  boundary  of  the  Atlanta.  An  important 
announcement,  involving  the  early  development  of  the  At- 

lanta on  a  huge  scale  and  at  great  depth,  is  expected  soon. 

11  is  announced  by  officials  of  the  Silver  Pick  Consoli- 

dated thai  active  development  will  begin  on  the  company's 
claim-  .lining  the  present   month  and  that  a  working  shaft 
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will  lie  sunk  lii  cn-.it  ili-plh  «l  .1  | oil 

'■'. 

luted. 

In  tin'  DiunondBald  part  of  the  diatrii  of  high* 
III*    Black 

Bntta,  near  i !»•   100-fl  level,  and  Utii  shaft   will  bi 
drift  «ill  In'  driven  mi  tin'  rein  at  greater 

depth. 
On  tin'  Goldfield  Belmont  the  rirli  exposed  on 

level  iiml  later   followed  a  long  distance  in  a 
drift  bom  tin-  winze  on  the  360-ft.  level,  is  said  to  have 

followed  i"  ■  point  near  the  boundary  Una  ol 
ry,  ami  mineri  believe  the  ore-ahoota  of  iln~  huge  vein 

pitch  i"  the  smith,  toward  the  latter  property.    The  Bel- 
mont has  produeed  boom  riah  on  recently,  and  the 

will  ni  one*  lie  sunk  another  level, 

iii.l  working*  ol   the  Daisy  mine  are  being  cleaned  oul 
repaired  in  preparation  for  development  al  the  hands 

■  •f  the  Daisy-Belmonl  Ledge  company,  which  has  acquired  ■ 
long-term  lease  on  the  greater  part  of  Daisy  territory  and 
will  proceed  to  explore  for  the  southern  extension  of  the 

Belmont  vein.    Ii  is  the  plan  of  K.  A.  de  Costa,  manager 
for  the  company,  to  sink  the  main  or  No,  2  shaft,  now 
down  530  ft.,  t"  penetrate  tin'  Belmonl  vein,  which,  accord- 

ing in  the  dip  indicated  on  upper  levels,  it  should  enl  al 
about  7ihi  feet, 

NEW  YORK 

Kyi  it.uii.k  KitiK. — Ki\ai.  Intkiiksts  Joonn  in  Issi'ihatiun 

Consolumtkd. — United  Vkrde  Kxtkxsiox  Rsobgani 
ZATIiiX.       QgKKRAL     M  U1KKT    XllTKS. 

New  Vork  baa  stood  tliis  week  to  watch  the  destruction 

.■t  one  of  the  most  important  of  its  monuments  in  the 
financial  district.  Fire  destroyed  the  <  >lc  1  fashioned  eight 
story  Equitable  building,  originally  built  by  the  elder  Hyde, 
the  founder  of  the  Equitable  Life  Assurance  Society,  al 
an  expense  of  some  eighteen  million  dollars.  It  was  the 

structure  in  New  York  to  !»•  equipped  with  passenger 
elevators.  It  contained  the  office*  of  the  Harriman  roads, 
the  Union  Pacific  and  the  Southern  Pacific,  and  its  safe 
deposit  vaults  were  the  most  important  in  the  oity.  Many 
securities  were  lodged  in  the  vaults,  which  were  so  covered 

by  pill's  nf  debris  and  many  feel  of  ice  that  not  until  the 
aftern   1  of  tin'  third  day  were  they  partly  uncovered,    tn 
the  meantime  the  regular  deliveries  on  the  New  York  Stock 

Exchange  wen'  temporarily  suspended  and  the  various 
hanks  which  were  housed  in  the  burned  building  and  in  the 
adjacent  structures  were  obliged  to  open  temporary  offices 
wherever  accommodations  could  be  found,  Market  opera- 

tions wen-  therefore  much  interrupted. 
Perhaps  the  mosl  significant  development  of  the  week  in 

mining  affairs  is  the  formation  of  the  board  of  directors 

of  the  new  Inspiration  Con.  Copper  <'".  The  members  ol 
the  new  board  include  some  of  the  must  important  figures 
in  the  financial  world  and  bring  together  some  interests 
which  have  for  many  months  been  looked  upon  as  antag- 

onistic. A  study  of  the  various  names  and  the  connections 
of  the  individuals  is  worth  while,  distinctly  so,  in  view  of 

the  much  discussed  copper  merger.  With  the  world's  great- 
est industrial  combinations,  either  in  the  throes  of  dissolu- 

tion, or  under  lire  of  investigation,  the  banking  interests 
have  hesitated  to  apply  the  trust  principle  to  copper.  From 
the  roster  of  the  board  of  directors  under  discussion  il 

might  be  suspected  that  the  activity  of  the  Federal  authori- 
ties ami  the  uncomfortable  features  of  the  Sherman  anti- 

trust law  are  to  be  evaded  and  avoided,  or  at  least  circum- 

vented, by  the  older  device  of  co-operation  and  community 
of  interests. 

The  president  of  the  newly  consolidated  company  is 
William  B.  Thompson,  a  special  partner  in  the  house  of 
Thompson,  Towle  &  Co.,  of  New  York  and  Boston.  Mr. 
Thompson  is  interested  in  many  mining  ventures,  among 
them  Nevada  Consolidated.  Mr.  Thompson  was  one  of  the 
original  promoters  of  the  old  Cumberland  Ely  Copper  Co., 

•which  was  merged  with  the  Nevada  Consolidated;  the  Mason 

Ilia,    which    bus 

1.  nt   is  William   li    Thornton,   pi,    i.l,  ,,t  ol 
the  llreene  I  with 

the  Cole-Ryan   ii  clo«    and  complete,  ai  bulb    I 

id  John  1 1   Rj  I  1  iii, 

AVmalgi   ted  i   nection  i-  fnrtl  ad  bj  thi- 
ol William  0.  Rockefeller.  The  name*  which  sarr)  a  pe 

••ni in i-  significance  by  theii  i  •■  of  K.  C.  Con 
verse,  president  of  the  Bankers  Trusl  Co.,  i  Moi  gen  msii 
lulu m,  ami  by  nasi. n  ..i   recent  absorption*  of  other  bank 

ing  In. uses,  the  moat  important  trusl  i   ipauy  in  New  i 

and  thai  of  Eugene  Meyer  Jr.  Eugene  Meyer,  Jr.  A:  Co. 
is  looked  upon  as  a  distinctly  Morgan  factor,  and  has 

always  been  credited  with  being  the  connecting  link  between 
.1.  P.  Morgan  &  Co.  and  the  Guggenheim*.  The  joining 

of  these  names  in  this  way  may  or  may  not  carry  any  par 
ticular  meaning,  but   in   view  of  the  r   m   action  of  the 

nipper  metal  market  and  the  very  evident  strength  of  the 
pools  behind  the  recent  upward  movement,  it  certainly  .111-1 1 

tics  tin-  inquiry  as  to  whether  the  two  n   gnized  leading 
factors  in  the  production,  refining,  ami  marketing  of  cop- 

per have  abandoned  al'  idea  ..t  competition  ami  whether  the 
copper  merger  may  not  heroin. •  a  reality  in  this  form,  so 
tangible  for  all  working  purposes,  but  impalpable  as  to 
any  outside  attack.  To  he  sure,  the  Inspiration-Live  Oak 

properties  an-  not  in  themselves  of  any  overwhelming  im- 

portance, bul  tin1  bringing  together  around  tl"'  directors' 
table  of  the  various  banking  interests  described  is  important 
;ind    future    moves    in    the    like    direction    will    be    intently watched. 

Other    members    of    the    Inspiration    board    are    W.    E. 

Corey,    Cor   r  head  of  the  1'.  S.  Steel  Corporation;  Philip 
1..    Foster,  of   the   L   Ion    Exploration    Co.;   and    Henry   B. 

Bovland,  who  represents  the  Live  Oak  people  ami  who 
primarily  is  affiliated  with  people  of  the  Lake  Michigan 
copper  country. 

A  reorganization  of  the  United  Verde  Extension  is  being 
planned  and  the  stockholders  are  informed  that  some  im- 

portant mining  interests  are  to  be  brought  into  the  com- 

pany, under  an  agreement,  by  which  the  present  company 
sells  25,000  shares  of  its  present  treasury  reserve  to  the 
new  investors  coining  in,  at  $1  per  share,  which  purchaser 

shall  then  have  the  right  to  form  a  new  company  and  in 

exchange  for  two-fifths  of  the  stock  ol'  the  new  company 
shall  receive  all  the  property  of  the  present  corporation. 

A  like  amount  is  to  go  to  the  purchaser  in  consideration  of 
srjun.liotl  to  be  placed  in  the  treasury  of  the  proposed  com- 

pany, which  shall  also  receive  the  balance  of  one-fifth  of 

the  stork.  Ii  is  reported,  and  denied,  thai  the  "important 

mining  interest"  referred  l"  is  the  I'helps-I lodge  company. 
The  camp  of  Jerome  is  something  of  an  anomaly.  \V.  A. 
(lark  has  drawn  enormous  revenue  from  the  United  Verde 

for  many  years  and  has  been  singularly  fortunate  in  having 
no  strong  encroaching  neighbors,  such  as  have  made  so 

many  stormy  chapters  in  the  history  of  Butle,  Montana. 
There  are  several  developments  adjacent  In  the  United 

Verde  besides  the  United  Verde  Extension.  The  Hull  Cop- 
per M.  Co.  and  the  Cleopatra  Copper  M.  Co.  are  both  said 

to  have  prospects  of  some  promise,  hut  are  each  capitalized 
lor  some  ten  millions  of  dollars  and  without  efficient  man- 

agement, so  that  Mr.  Clark  has  been  able  to  build  his 
mansion  in  Fifth  avenue.  New  York,  for  the  delight  of  the 

Strollers  in  the  avenue  and  park  opposite  without  fear  of 
anything  worse  happening  at  the  mines  than  the  caving 
under  the  old  smelter.  The  entrance  into  Jerome  of  any 

such  powerful  factor  in  copper  as  the  Phelps-Dodge  com- 
pany would  undoubtedly  start  Mr.  Clark  to  building  a 

fence  at  home,  a  labor  which  he  has  so  far  been  spared  in 

Arizona,  though   his  experience  in  Molilalia   made  him   one 

of  the    st  far  famed  of  expert  fence  builders.     The  Clark 

campaigns  in  Montana  are  history — most  exceedingly  inter- 
esting history  when  one  can  lure  some  ex-member  of  the 

Montana  legislature  of  those  days  into  a  reminiscent  mood. 

The  report  of  the  Copper  Producers'  Association  shows  a 
steady  improvement  in  the  copper  situation,  and  I5e.  cop- 

per is  looked  upon  as  an  assured  fact.     There  still  remains 
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boom  skepticism  as  to  the  real  foundation  lor  the  boom  in 

copper;  il  is  pointed  out  that  there  has  been  no  marked  re- 
vival of  business  ai  home,  in  fact,  domestic  deliveries  de- 

creased in  December  something  over  2,000,000  lb.,  produc- 
11,000,000  lb.,  while  exports  ran  up 

12,000,000  lb.  over  the  preceding  month, 
total  of  79,238,716  lb.,  breaking  all  records  for  foreign  de 

liveries  for  any  one  month  since  the  Producers'  Association 
was    formed.     Ac   ding   to   the   association's    figures    the 

M  lulated  stock  of  copper  in  this  country  is  smaller  than 
at    any    time    within    the    past    three   years,    having   been    eul 

down  in  the  pasl  eighteen  months  from  a  high  mark  of 
168,276,017  Hi.  in  July  1910  to  89,454,695  lb.  on  January  1. 

1912.  During  the  same  period  the  world's  visible  supply 
decreased  from  401,139,697  lb.  to  217,768,615  lb.  It  is 

idle  to  gpeculati  genuineness  of  the  rise  in  copper 
metal.     The  situation   has  not   been   a   healthy  one.    Eon 

ilaetiin  is  seemed  destined  to  accumulate  large  profits 
from  idieap  copper  furnished  by  mines  in  this  country, 
while  domestic  consumers  could  neither  buy  for  future  use 

with  prudence  nor  otherwise  take  advantage  of  the  low 

prices  prevailing.  One  thing  is  certain — producers,  smelter- 
men,  refiners,  and  selling  agents  are  getting  closer  together, 

and  undoubtedly  it  will  not  be  long  before  prices  are  main- 
tained, if.  indeed,  the  present  level  cannot  be  held  without 

undue  reaction. 

The  Nevada-Utah  reorganization  has  developed  into  some- 
thing of  a  scrimmage  for  the  support  of  the  stockholders 

by  various  committees.  Theodore  Cross,  of  the  Hirsch 
Syndicate  and  long  identified  with  the  Venture  Corporation 

of  London,  is  working  with  the  present  officers  of  the  com* 
pany  to  float  a  bond  issue  with  the  shareholders.  In  any 

event  it  is  quite  certain  that  further  complications  will  be 
added  to  the  organization,  which  is  already  involved  past 

any  reasonable  comprehension.  There  may  be  (hose  in  the 

company  wl   nderslaml  or  claim  to  understand  thorough- 
ly the  corporate  organization  of  Nevada-Utah,  but  to  prove 

such  understanding  would  take  a  long  time  and  much  argu- 
ment. There  are  now  some  ten  thousand  shareholders,  who 

are  asking  whether  they  shall  or  shall  not  throw  good  money 
after  bad,  and  so  long  as  they  will  donate  sums  small  or 

large,  there  will  not  be  any  great  difficulty  in  finding  re 
organization  committees  to  administer  the  funds  so  collected. 

BLACK  HILLS,  SOUTH  DAKOTA 

State  Conducts  Prospectors'  School. — Winter  Unusu- 

ally  Severe. — Wasp   Xo.   2   PRODUCTION. — Deadwc   

Assay  Office  Breaks  Record. — New   Development. 

For  the  benefit  of  men  who  cannot  attend  a  full  year, 

the  South  Dakota  State  School  of  Mines,  at  Rapid  City, 

is  this  winter  giving  a  short  course  in  mining  and  metal- 
lurgy. The  classes  began  on  January  4  and  will  continue 

tor   six   weeks. 

I'm  Black  Hills  has  been  experiencing  an  unusually  severe 
winter,  and  train  service  has  been  maintained  only  by 

heroic  work.  The  mills  depending  upon  railroad  haulage  of 

ore  from  mine  to  mill  have  been  hampered  somewhat  by  de 
laved  trains,  and  outside  work  has  been  almost  entirely 

suspended.  Construction  work  has  been  suspended  at  one 

or  two  properties,  and  work  at  the  Wasp  Xo.  2,  where 

the  ore  is  mined  in  an  open  cut.  has  been  entirely  sus- 
pended until  better  weather  comes.  This  step  was  finally 

decided  upon  after  strenuous  efforts  had  been  made  for  a 

number   of   weeks    to   keep   the   operations   up    to    normal. 

This   proved   t   xpensive.  amf  it  was  decided  to  suspend 
until  the  weather  gets  wanner.  During  the  year  1911  the 

Wasp  Xo.  2  produced  $286,000  and  paid  $60,000  in  divi- 
dends, while  oilier  profits  of  operation  were  devoted  to 

liquidating  indel  incurred  during  the   construction 
of  the  new  mill,  which  plant  was  built  in  191(1  to  replace 
one  destroyed  by  fire  early  in   that  year. 

During  the  quarter  ended  December  Ml  the  United  States 

Assay  Office  at  Deadwood  purchased  South  Dakota  bullion 

to  the  value  of  $2.042.0119.  which  was  the  largest  quarter's 
business  in  the  history  of  the  office. 

In    1911    three    new    gold    producers   of   substantial    size 

smelter  a(  Galena,  the  Evans  Consolidated  in  Spruce  gulch, 
ami  i lie   Bismarck  Consolidated  at    Platiron,  adjoining  the 

Ided  to  the  Black  Hills  list.  These  were  the  Castle 

i  nek  dredge;  and  the  Trojan  and  Xew  Reliance  cyanide 

mills.  The  Richmond-Sitting  Dull  mine,  at- -Galena,  was 
reopened  during  the  year,   and  steady  shipments  of  siher- 
leail  ore  were  made  to  smelters.  Among  the  new  producers 

which  will  start  during  the  present  year  are  the  Black  Hills 

lana,  the  I 
arc!..    Coni 

Wasp  No.  2.  The  smeller  people  are  interested  in  mines 

at  Salens  and  Two  Bit,  and  the  plant  will  offer  a  market 
for  the  product  of  a  number  of  mines  which  are  preparing 

to  commence  shipments  when  the  plant  is  ready  for  ore. 

The  Bismarck  Consolidated  is  constructing  a  dry-crushing 
cyanide  plant  which  will  have  a  capacity  of  300  tons  per 

day.  The  cold  weather  has  seriously  interfered  with  con- 
struction work,  but  il  is  expected  that  the  plant  will  be 

ready  Cor  operation  early  in  the  spring.  The  Evans  Con- 

solidated is  repairing  the  Lexington  Hill  20-stamp  cya- 
nide plant,  in  Spruce  gulch,  near  Deadwood. 

W   1    Brothers,   of  Montreal,   have   secured   an   option 
on  the  bonds  of  the  Hidden  Fortune  and  Columbus  com- 

panies, at  favorable  terms,  and  are  having  a  thorough 

examination  made  of  the  property  of  the  companies.  There 
are  two  shafts,  one  1100  and  the  other  500  ft.  deep,  to 

be  unwatered.  and  a  large  amount  of  other  workings  to 

be  sampled.  It  is  estimated  that  this  work  will  cost  in 
the  neighborhood  of  $25,000.  It  will  be  started  at  once. 
Should  Ihe  results  prove  satisfactory,  a  company  will  be 

incorporated  to  take  over  the  property  of  both  companies 
and  work  undertaken  on  a  scale  second  only  in  importance 
to  the   Homestake. 

Eastern  investors  are  interested  in  the  Kicking  Horse 

and  Carrol  ground,  in  Blacktail  gulch.  This  property  is. 
known  to  contain  a  large  amount  of  medium-grade  ore, 

which  could  be  handled  by  cyaniding,  and  the  new  com- 
pany plans  erecting  a  plant  at  the  property.  Articles  of 

incorporation  of  the  company  are  being  filed  in  Illinois. 
The  moving  spirit  of  the  enterprise  is  Fred  G.  Jones,  of ( Ihicago. 

The  Golden  Reward  company  is  shipping  ore  to  its  mill 

from  the  Wells  Fargo  ground,  in  Blacktail  gulch,  after 

allowing  the  property  to  lie  idle  for  a  number  of  years. 
The  Iron  Creek  Placer  G.  M.  Co.  is  to  start,  early  in 

the  spring,  hydraulic  mining  on  Iron  creek,  in  western 
Lawrence  county.  The  company  secured  nearly  two  miles 

of  the  creek.  E.  Bright,  of  Columbus,  Ohio,  and  asso- 
ciates are  financing  the  company. 

Boston  capitalists  have  purchased  the  Gladiator  ground, 
in   upper  Deadwood  gulch,  from  the  owner,  Burt  Rogers. 
of  Deadw   1,  and  have  made  a  substantial   first  payment 

on   the  purchase   price. 

The  Gold  King  M.  Co.  has  been  incorporated,  as  a  sub- 

sidiary of  R.  Bunce's  Black  Hills  Development  &  Finan- 
cial Corporation.  The  capital  of  the  Gold  King  is  $500,- 

000.  in  shares  of  $1  each.  Of  this  amount  the  B.  H.  D.  & 

F.  corporation  proposes  to  retain  2.31,000  shares,  and 

to  offer  the  rest  to  the  public.  The  company  will  under- 
take the  development  of  the  Cordelia  property,  near  Roch- 

fonl.  which  is  equipped  with  a  mill.  It  is  proposed  to 

eq    the  mill  with  a  cyanide  department. 
O.  X.  Brown,  of  Deadwood,  is  working  on  plans  for 

transporting  ore  from  the  Victoria  Extension  property  to 
the  Victoria  mill,  a  distance  of  about  a  mile  and  a  half. 

It  is  proposed  to  construct  a  tramway  around  the  hill, 
over  which  I  lie  ore  will  be  hauled  to  the  loading  terminal 
of  the  aerial  tram  at  Ihe  Victoria  mine,  and  (heme  taken 

to  the  mill.  During  the  past  few  months  the  Victoria 

Extension  lias  been  opened  up  in  good  shape  under  A.  J. 

MaJterner,  genera]  manager,  and  a  large  amount  of  ore 
is  blocked  out  ready  for  treatment.  The  Victoria  owns 
a   first-class  dry-crushing  cyanide   plant. 

Canfield  &  McLeod,  of  i  I  ill  City,  owners  of  ihe  Golden 

Summit  mine,  near  thai  place,  are  developing  a  rich  ore. 

shoot,  and  as  soon  as  the  weather  permits  of  easy  work- 
ing, will  start  the  mill.  Many  other  companies  will  be  glad 

Of  the  advent  of  wanner  weather,  as  the  winter  lime  is 

especially  disadvantageous  for  new  construction. 
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»-nt.     Id.  hard   Suckle-  recently   found  rich  gold  ore  while 
doii  it    work  uti  tlu-  •  roup  on  Thorne 

.1  newspa]  er  ro|  ort. 
I'm-  5oi  no 

idil  mi  tlif  Erricaon  oopper  property,  on  Glacier 

ereek,  i  driven  i   >•  than  BO  ft.  and  is  in  high 
grade  ore  Mr.  Erriraon  is  mining  blacksmith  coal  a  few 

niilaa  tram  Glacier  creek.  The  copper  property  is  financed 
bj  an  English  company. 

ARIZONA 

Oocribi  Counts 

The  Phelps-Dodge  Mercantile  Co.  has  been  incorporated 
to  take  over  the  mercantile  interests  of  the  Copper  Queen, 
Detroit  Copper,  and  the  Southwestern  mining  companies, 
the  last  having  its  property  at  Dawson,  New  Mexico.  The 

headquarters  of  the  new  company,  which  is  capitalized  at 
$4,000,000,  will  be  al   Bisbee. 

The  Calomel  &  Arizona  M.  Co.  has  accepted  plans  tor  its 
new  smelter,  state  recent  newspaper  reports,  and  construc- 

tion will  stait  in  the  immediate  future.  The  plan!  is  to  be 
completed  in  eighteen  months,  and  will  cost  nearly  $2,000, 
000.    It  will  be  Iniilt  at  Douglas. 

Gil*  Counts 

It  is  reported  thai  the  Duquesne  M.  <'".  has  started  ship- 
ping  ore  to  the  HI  Paso  smelter.  .1.  P.  Shaw  is  manager 

(or  the  company.  T.  «'.  Hendricks,  president  of  the  Doug- 
las Copper  <'•...  owning  '.'•">  claims  in  the  Kay  district, 

says  a  report  from  Miami,  is  about  to  go  East  t"  purchase 
a  churn-drill.  The  Gibson  Copper  Co.  has  resumed  work 

at  the  Gibson,  formerly  under  option  bo  the  Summit  Cop- 
per Co.  T.  Henderson  is  superintendent.  It  is  rumored 

that  A.  A.  Mi-Kinsey  has  sold  his  live  claims  adjoining 
the  l.ive  dak  property   to  the  Inspiration  Consolidated. 

The  Miami  Copper  Co.  continues  to  produce  at  the  rate 

nt  2,600,000  lb.  of  copper  per  month  from  the  milling  of 

2500  tnns  of  ore  per  day.  The  Hardinge  mills  for  the 
sixth  unit  have  been  shipped,  and  this  unit  should  be  in 
operation  by  February  1.  The  third  1200-kw.  generator 

set  has  been  erected  in  the  power-house,  and  the  installa- 

tion of  the  duplicate  Nordberg  compressor  is  well  ad- 
vanced. 

Mob  vve  Counts 

Press  despatches  state  that  the  mines  of  the  comity  dur- 
ing 1911  produced  $2,052,071.  Of  this,  the  Gold  Road 

Mines  Co.,  a  subsidiary  of  the  United  States  S.  R.  &  M. 

Co.,  produced  in  its  nine  months  of  life,  $673,540  in  gold 
anil  silver,  and  the  Tom  Reed  mine  $747,(iS0  in  bullion. 

CALIFORNIA 

AiLADOB  Counts 

It  is  rumored  that  the  Central  Eureka  mill  will  resume 

operation  in  the  near  future  on  ore  from  the  2700-ft.  level 

of  the  company's  mine. 
Butte  Counts 

Newspaper  despatches  state   that   a   new   dredging   com- 
pany  has   been    organized    at    Chico    to    operate   a    dredge 

below   Oroville,   on   the   Feather  river. 

Kern  Counts 

Reports  from  Randsburg  state  that  the  new  hoist  of  the 

Good  Hope  mine,  owned  by  the  Consolidated  Mines  com- 
pany, has  been  erected.  The  mine  has  50  tons  of  ore  ready 

for  milling. 
Ed  Cook  and  Ernest  Peden  have  secured  a  lease  on  the 

Magpie  claim  of  the  King  Solomon  property.  .lames  Rice. 
a  lessee  on  the  same  property,  has  found  good  ore  at  a 
depth  of  100  ft.  The  International  Mfg.  &  M.  Co.  has 
moved  its  dry  washer  to  the  Baltic  placer  property.     George 
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Renewed  interest  is  reported  in  the  High  Grade  district, 

a  few  miles  i    both  On   n  and  Nevada.    The  shipping 
point  for  the  district  now  is  New  Pine  Creek,  on  the 

\  C.  &  0.  railroad,  eight  miles  distant.  An  sin.  vein 
of  ore  assaying  about  $1000  per  ton  is  reported  to  have 

been  found  on  the  Sunshine  property  at  High  Grade, 

Sn  BRA    <  '"I  vn 
a  large  shipn   t  of  machinery  r.n-  the  Sierra  M.  OWs 

plant    at    Pike   City,    which    is   being   rebuilt,   is  now  at 
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Nevada  City.     It  is  reported  that  probably  the  machinery 

cannot  be  delivered  this  winter.  George  St.  John,  super- 
intendent for  the  company,  has  returned  from  an  Eastern 

trip. 

Siskiyou  County 

Joseph  Detro,  who  has  a  lease  on  a  placer  mine  owned 

by  George  Simmons,  recently  discovered  valuable  ore  at 
bedrock.  The  deposit  is  over  a  foot  in  depth,  and  the  width 

has  not  been  ascertained.  The  property  is  near  Hnwkins- 
ville. 

TUOLUMNE    t'Ol-.NTV 
I  Special  Correspondence.) — Rich  ore  has  been  uncovered 

in  the  south  drift  on  the  1100-ft.  level  of  the  Harvard 

mine,  which  is  situated  near  Jamestown.  The  quartz  ex- 

posed is  flecked  with  gold.  The  Harvard  has  been  oper- 
ated continuously  during  the  past  several  years,  employing 

al  times  as  many  as  125  men.  It  was  a  heavy  producer  in 

the  early  days  when  it  was  known  as  the  Whiskey  Hill 
mine. 

A  few  men  are  working  at  the  Gold  Crater,  in  the 

Knights  Creek  district,  and  in  a  short  time  active  opera- 

tions will  be  resumed.  A  Burleigh  drill  has  been  pur- 
chased. 

Development  since  the  finding  of  the  new  orebody  on 
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100-ft.  level  i»  the  Providence  supports  the  belief  that 

the  shoot  is  large  as  well  as  rich.  The  rock  contains  con- 
siderable free  gold.  The  work  of  cleaning  out  and  re 

bering  the  shaft,  which  bad  progressed  to  a  point  below 
the  fourth  station  when  the  crew  was  removed  to  do  some 

pment    work,    is    about   to   lie    resumed. 
Articles  of  incorporation  of  the  Long  Gulch  Mining  & 

Development  I  o.,  organized  under  the  laws  of  California, 

have  been  filed  in  this  county.  The  capital  stock  is  $250,- 
000.  The  directors  are  Thomas  G.  Winwood  and  Andy 

Matijawieh  of  Oakland  and  Ernest  Harrison,  J.  J.  Mor- 
ind  A.  C.  Broadfield  of  San  Francisco. 

Tuolumne.  January  13. 

Ventura   County 

(Special  Correspondence.) — The  National  Borax  Co.  is 
planning  to  purchase  motor  trucks  to  transport  its  product 
from  the  mine,  near  Stauffer.  to  Bakersfield.  in  Kern  county. 

The  distance  is  about  lib  miles.  A  2-coinpartment  shaft 
is  to  .be  sunk  in  the  near  future.  The  property  at  present 

is  developed  on  four  levels.  The  company,  which  is  cap- 
italized at  $1,000,000,  acquired  its  property  from  the  United 

Stairs  Borax  Co.,  and  has  a  calciner  at  the  mine  and  a 

refinery  in  Jersey  City.  New  Jersey.  About  5000  tons  of 
material  is  ready  for  transportation,  it  is  reported.  The 

property  lias  not  been  operated  for  four  years,  but  was  well 

developed  before  then.  The  new  company  will  start  oper- 
tg  within  45  days,  according  to  a  recent  announcement. 

Max  P.  Fries  of  Los  Angeles  is  president  of  the  company. 
Stauffer.   January    14. 

Yuba   County 

The  property  of  the  Northern  California  Cold  Mines 
CO.  is  to  be  sold  at  private  sale.  January  2(1,  at  the  office 

of  Richard  Belcher,  referee  in  bankruptcy,  at   Marysville. 
C.  H.  Campbell,  owner  of  the  Branborough  mine  at 

Browns   Valley,   has   found   a   vein   of  rich  ore.   believed    to 

be  a  continuati   if  the   old   Pennsylvania.      He   has  sunk 
a  shaft   about   20  ft.   from   the  first   drill-hole  with  encour- 

aging results. 
COLORADO 

Clear  Creek  County 

Tentative  development  will  be  started  soon  at  the  Pulaski 

mine,  which  has  not  been  operated  for  several  years.  B. 

V.  Kelly  will  have  charge  of  the  work.  If  a  test  ship- 
ment of  a  carload  of  ore  gives  satisfactory  returns,  a  com- 

pressor and  mill  will  be  erected,  and  development  started 
through  the  Hall  adit.  George  Bergen  and  Jeff  Richards, 

lessees  on  the  Sunset  property,  Covode  mountain,  recently 
discovered  ore  assaying  more  than  .$20  per  ton  in  gold. 

Dolores  County 

The  Rico  M.  Co.  is  planning  to  lease  the  Phoenix.  Nigger 
Baby  group,  Laura.  Power  House,  Golden  Age,  and  other 
properties  on  Newman  hill,  states  a  recent  newspaper  des- 

patch, as  the  company's  holdings  cover  too  much  ground 
to  permit  adequate  exploration  in  any  reasonable  length 

of  time.  The  company  reserves  for  its  own  development 
the  Shamrock  mine  and  some  of  the  property  on  the  south- 

eastern part  of  Newman  hill,  south  of  the  Group  adit. 
Ouray  County 

The  annual  meeting  of  the  Gold  Trio  Mines  Co.  was 

held  January  5  at  Ouray.  The  company's  holdings  include 
the  Grizzly  Bear  group,  the  Nordica  group,  a  one-third  in- 

terest in  the  Senator  Beck  group,  and  other  properties. 
The  Grizzly  Bear  group,  the  principal  property  of  the 

company,  is  stated  to  bave  about  3000  ft.  of  development, 
iill  in  ore,  and  during  the  summer  of  1911  a  number  of 

cross-cuts  were  driven,  proving  the  orelmdies  extend  from 
«nd  to  end  of  the  property.  The  past  production  of  the 

group  is  given  at  $335,7$0.  More  than  100,000  tons  of 
broken  ore  is  stored.  No.  5  level  has  15.200  tons  of  ore 

averaging  about  $10  per  ton.  it  is  claimed.  Samples  from 
the  Nordica,  it  is  asserted,  have  assayed  in  high  figures. 

Paul  .1.  Simones,  as  president  "I'  the  company,  heads  the 
list    of   officers  elected   at    the   meeting. 

Tlu-  Arps-Krisher  M.  Co.  is  reported  to  be  planning 
fln  adit  under  the  Pony   Express   contact    from    the   Lenore 

side.  Its  last  car  averaged  close  to  400  oz.  silver  per  ton. 

Teller  County   ( Cripple  Creek) 

To  provide  water  for  the  Argall  mill,  the  first  low-grade 
plant  of  its  kind  in  the  State,  the  Golden  Cycle,  Vindicator, 

and  Independence  companies  have  combined  to  unwater  the 

Cycle  shaft,  which  has  filled  to  the  1100-ft.  level.  The 

Argall  inilljias  been  closed  for  some  time,  as  its  usual 

water-supply,  from  springs,  has  been  frozen.  The  agree- 
ment was  announced  by  Joe  Carr,  superintendent  for  the 

Golden    Cycle   company. 

The  Mahle  M.  Co..  operating  on  Beacon  hill,  in  Decem- 
ber produced  L186  tons  of  ore  averaging  over  $17  per  ton. 

Receipts  from  royalties  and  the  sale  of  its  own  ore  amounted 

to  about  $0000.  Shaft-sinking  has  been  stopped  for  the 

present  owing  to  water. 
The  Blue  Bird,  E.  S.  Johnson  manager,  is  working  with 

a  full  force  of  40  men.  The  old  employees  were  not  taken 

back,  owing  to  their  objection  to  the  discharge  of  a  fore- 
man. 

Three  shifts  are  developing  the  lower  levels  of  the  \V. 
P.  H.  mine.  Ironclad  hill.  Oscar  Fogleman  has  a  lease 
on  the  property. 

J.  B.  Giroux,  lessee  in  the  Deadwood  mine.  Bull  hill, 

has  opened  a  shoot  of  ore  from  which  grab  samples  assayed 

$120  per  ton. 
It  is  reported  that  the  Jerry  Johnson  mill  may  be  put 

in  operation.  A  recent  decision  of  the  district  court 
awarded  title  to  it  to  Edwin  Gaylord.  The  mill  uses  the 

cyanide  process. 
The  annual  meeting  of  the  Elkton  Con.  M.  &  M.  Co. 

will  be  held  February  12  at  Colorado  Springs. 

IDAHO 

Lemhi  County 

Newspaper  despatches  state  that  an  independent  com- 
pany will  drive  an  adit  from  the  town  of  Giluiore  to  meet 

tin-  .V 1  Hi-  M,  Co.  and  Pittsburg-Idaho  company's  mines  at 
the  500-ft.  levels.  A  spur  track  will  be  built  from  the 

railroad  to  the  portal  of  the  adit  so  that  ore  can  be  de- 
livered from  the  mines  to  the  bins  or  cars  direct.  It  is 

estimated  that  the  adit  will  cost  about  $75,000  and  will 

require  nine  months  for  construction.  It  is  believed  that 
the  economy  it  will  afford  in  transportation  will  mean  a 

saving  of  nearly  $100,000  per  year.  A.  S.  Ross,  president 

of  the  Pittsburg-Idaho  company,  and  Maurice  M.  Johnson, 
consulting  engineer  to  the  same  company,  head  the  party 
which  will  select  the  route.  Prominent  mining  investors 
of  the  district  are  said  to  be  interested  in  the  proposed 
company. 

Shoshone  County 

The  Amazon  Development  Co..  Ltd..  lias  been  organ- 
ized under  the  laws  of  South  Dakota  to  take  over  the 

Amazon-Manhattan  property  on  Sunset  peak.  General 

Offices  will  be  at  Galesburg,  Illinois,  and  the  mine  office 
at  Wallace.     C.  C.  Barth  will  be  in  charge  of  the  property. 

According  to  recent  reports,  the  Tuscumbia  mine  has  been 

purchased  by  Butte  capitalists,  who  will  increase  the  capi- 
talization of  the  company  to  $1,000,000.  A  mill  may  be 

erected  in  the  spring.  The  main  office  will  remain  at 

Wallace,  although  a  branch  office  will  be  established  at 
Butte. 

The  Mammoth  mill  has  been  shut  down,  owing  to  the 
lack  of  water,  and  it  is  rumored  that  several  other  mills 

may  be  closed  for  the  same  reason.  There  has  been  less 
water  this  season  than  for  the  past  13  years.  The  lack 

of  water  is  caused  by  the  continued  cold. 
The  Bunker  Hill  &  Sullivan  M.  &  C.  Co.  last  week  paid 

dividend  No.  172.  making  a  disbursement  of  $0.5,400.  The 

total  in  dividends  paid  is  now  $13,225,050. 

The  Success  M.  Co.  has  paid  a  dividend  of  $15,000,  mak- 
ing the  total  disbursements  for  the  past  six  months  $45,000. 

The  output  of  the  mine  is  being  steadily  increased  and 
sinking  commenced  from  the  lower  adit. 

MONTANA 

Lincoln  County 

(Special    Correspondence.) — John    H.    Town,    principal 
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SlIAliaiow    I'.. 

\  ■toekholdera'  meeting  of  the  Butte  Coalition  M  Co. 
will  Ih'  held  Januarj  2»  in  Jersey  City,  New  Jersey,  lo 
consider  diasolving  the  company. 

NEVADA 

Clark  (Jopnti 

Theodora  Park  and  William  Kerwin  recently  discovered 

■  in  ii.  vein,  tour  feel  of  which  assays  about  $100  pre  ton, 
iu  the  Cbiquita  district,  adjoining  the  Chiquita  mine,  states 

a  report  from  Searchlight.  Development  is  active  in  the 

!.<■>!   Basin  district,  jnat  south  of  the  Cbiquita  district. 
During  1911  Clark  county  mines  produced  11,317  tone 

of  ore,  valued  at  $00,723,  according  to  recent  newspaper 

It  i-  reported  Unit  a  stamp-mill  is  t"  be  erected  at  the 
Crystal  Ledge  property,  near  Barnwell.  The  mine  is  owned 
by  Mrs.  c.  E.  Barringer,  formerly  a  hotel  manager  of 

Seachlight.    There  is  ll">  tons  of  ore  ready  for  milling. 
Elko  Cototy 

Ed  Benane  and  Thomas  Beadle  have  secured  an  option 

on  the  Alphas  property  near  Jarbidge. 

l\s'in:u.i>A  County 

The  Daisy-Belmonl  Ledge  M.  Co.  in  the  near  inline 
will  sink  the  No.  1  shaft  on  the  Qoldfield  Daisy  property 

i"  a  depth  of  300  ft.  where  connection  with  the  No.  - 

workings  will  be  made.  Other  development  of  the  prop- 
erty als..  will  he  siaried  to  tap  the  Belmonl  vein. 

To   permit  commercial  tests  of  the  coal  in  the  n   nil;. 

developed  fields  at  Coaldale,  mentioned  in  this  department 

in  previous  issues,  the  Tonopah  &  Goldfield  railroad  re- 
cently distributed  gratis  a  carload  shipped  from  the  Nevada 

Coal  &   Fuel  Co.'s  property. 

One  item  included  in  the  Qoldfield  Con.  company's  Decem- 
ber preliminary  report,  already  published,  was  $42,000 

expended  for  new-  construction.  Development  is  making 
normal  progress,  and  it  is  said  that  ore  of  excellent  grade 

has  been  exposed  in  new  workings.  The  new  roasting-plant, 

designed  to  treat  the  residue  from  the  present  concentrate- 
treatment  process,  is  practically  completed,  at  a  cost  of 
$72,000,  and  it  is  expected  to  effect  a  saving  of  at  least 

$80,000    per   year. 

The  work  of  enlarging  the  St.  [ves  shall,  lsn  ft.  deep, 
of  the  Qoldfield  Merger  Mines  Co.  has  been  Completed, 

and  sinking  is  in  progress.  This  stage  has  been  readied 

earlier  than  was  anticipated.  The  shaft  is  now  of  three 
compartments,  with  the  timbers  so  trained  that  those  for 
the  fourth  can  be  adjusted  readily.  The  compartments  are 

4%  by  5  ft.  in  the  clear.  Timbers  are  10  by  10  in.  from 
surface  to  the  water-line,  and  below  this  point  are  12  by 
12  inches. 

HUMBOLDT    COUNTY 

A  new  crew  of  men  has  been  engaged  at  the  Mayflower 
National  main  workings,  and  sinking  on  the  vein  has  been 

stalled.  It  is  reported  thai  last  month's  production  of 
the  National  mine  was  valued  al  more  than  $489,000.  F. 
M.  Stewart  and  Frank  Christenson  are  developing  the 

Platora  group,  near  Rebel  Creek.  The  claims  formerly 

owned  by  M.  Atkinson  and  \V.  Trengoe,  near  National. 

reputed  to  be  unusually  rich,  were  re-located  January  1 
by  Stanley  Chapman  and  associates.  Rich  ore  recently  was 
found  in  an  adit  on  the  Ormous  property,  owned  by  J.  F. 

Nenzel,  at  Limerick. 
The  annual  report  of  the  Seven  Troughs  Coalition  M. 

Co.  shows  that  during  the  year  of  1911  a  total  of  4260  ft. 

of    development    work    was    done.       The     ore     production 

in    both      i   id 

acqill  the   holdii 
\|    <  .. .   ai  ■  ."Id 

claim,  on  whnh  i  plant  and 

■ted. 

The  new    8400   II.   level    pump   station    ill    ll 

was  completed  leal  week,    M-  Saturday 
.-how  that  the  water  has  been  held  below  the  2050  ft.  level. 
The   m   .I   drill-hole   from   the    Ward   raise   in   the   Julia 

shati  cut   into  il   Id  workings  on  the  2150  ft,  level  of 

the   Bullion   incline.     When   ihc   ventilation  equipment   is 

completed,  the  pumping  association  will  work  south  to  a 
point    where  bulkhead    No.    1    was   structed    m    1882, 

In  the  Onion  mine  the  north  drift,  2500  ft,  level,  has 

reached  quartz  sampling  about   $35  per  ion.     The  Opbir 
company    last    week    produced    329    Ions    of    OTB    averaging 

$42  per  ton.    The  Ophir  is  tin   ly  company  approaching 

0.  I    0.   SHAFT. 

normal  production,  as  the  Mexican  is  waiting  for  the  mill 

to  starl  treating  ore,  repairs  to  the  Union  shaft  have  not 

been  completed,  and  the  Crown  Point  is  delayed  by  changes 

and  repairs  to  the  Yellow  Jacket  hoist. 

NEW  MEXICO 

I ITERO  I  lOUNTY 

The   Eureka   Mines  Co.,  Con.,  has  almost     apleted  its 
annual  work  on  iis  property.  S.  Howard  Leech  supervised 

the  work.  The  Orogrande  Smelling  Co.  also  has  about 

completed  ils  work,  lint  has  a  few  men  engaged  al  the 

By  Chance  property:  C.  K.  Hartley  has  a  small  force 

working  al  the  old  Monte  Carlo  Con.  Copper  Co.'s  prop- 
erty, which  is  now  owned  by  another  corporation.  Messrs- 

Fink,  Biirnlieiser,  and  linker,  all  of  Oklahoma,  are 

reported  to  have  found  gold  me  on  their  recently  pur- 
chased properly,  formerly  known  as  the  Knocker.  George 

E.  Moffetl  and  associates,  leasing  the  Monarch,  near  Lucky 

Flat,  arc  mining  good  ore  George  Creamer  is  doing  annual 
work  on   his  claim,  near  Cuprite,  known   as  the   Battle   Axe 

Socorro  County 

(Special  Correspondence.) — The  Socorro  .Mines  mill 
handled  between  5000  and  (iOOO  tons  of  ore  during  Decem- 

ber, yielding  Jli.OIH)  oz.  of  gold  and  silver  bullion  and  10 

tons  of  high-grade  concentrate.  The  heavy  snows  have 
somewhat   delayed   the  arrival  of  parts  of  the  oil-engines 
for   the   new    power  equipment,   which,   however,    will    s   
he  in  commission. 

The  Ernestine  M.  Co.'s  clean-up  for  the  lasl  ten  days 

of  December  resulted  in  10,150  <<■/..  id'  gold  and  silver  bul- 
lion, with  a  concentrate  product  of  9000  lb.  for  the  period. 

The  past  week's  ore  treatment  was  525  tons.  The  Crude 
oil  engines  are  being  tested  out  prior  to  giving  them  the 
regular  mill  and  mine  load.  Seventy  tons  of  the  Oaks 

Co.'s  ore  was  treated  the  past  two  weeks  in  the  Deadwood 
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mill,    taken    from    development   on    the   Pacific   mine.      At 

the  Deep   Down  lessees  are  timbering  the  stopes  prepara- 
tory  to  starting  production. 

Mogollon,  January  12. 

OREGON 

Jackson  County 

'I'lic  Southern  Oregon   and   Northern   California  Mining 
Congress  will  be  held  at  Medlord,  February  2  and  3.    An 
exhibit  of  ore  and  machinery  will  be  one  of  tlie  features 

of   the   meeting.     Among   other   papers   on   the    program 

will  be  one  on  'The  Public  Land  Question'  by  J.  V.  Call- 
breath,  secretary  of  the  American   Mining  Congress. 

Josephine  County 

A  shipment  of  gold  recently  was  made  from  the  Horse- 
head   mine  at    Williams  through  J.  H.   Miller,   a   merchant 
of  that  place. 

UTAH 
Beaver  County 

An  assessment  of  j&C.  per  share  has  been  levied  on  the 

stock  of  King  David  M.  Co,  to  pay  off  the  indebtedness 
of  the  company.  The  mine  will  not  be  opened  before 

spring.  Stock  becomes  delinquent  February  13  and  sales- 
day  will  hi'  .March  U. 

Juab  County 

The  Iron  Blossom  Con.  M.  Co.  bas  declared  a  dividend 

ol  7c  per  share,  payable  January  25  to  stockholders  of 
record  January  IS.  The  dividend,  which  is  the  first  to 

he  declared  by  any  Tinlic  property  this  year,  will  require 

the  disbursement  of  $70,000,  a  total  to  date  of  $1,070,   
Sinking  the  main  shall  of  the  Eagle  &  Blue  Bell  mine 

was  started  under  William  Owens,  superintendent  of  (he 

property.  Three  shifts  are  working.  Ore  will  he  shipped 
as    usual    while   the   shaft    is   sunk. 

Salt  Lake  I  'niN'TY 
i  special    Correspondence.) — Kirk    &    Leavell,    of    Sail 

Lake  City,  have  taken  a  leas   i  thai   part  of  the  Utah- 

Apex  mine.  Bingham  district,  above  the  400. ft.  level,  which 
they   will   operate  through   the   Phoenix   and   Andy   adits. 

The  lessees  have  a  force  of  about  -III  men  employed.  The 

ores  '-any  lead,  silver,  gold,  and  copper,  the  first  two  and 
the  last  two  named  metals  being  in  separate  veins.  Their 

tow-grade  "re  is  to  be  concentrated  al  the  Winnemueca 

mill,  operated  by  W.  Ziegler.  The  Utah-Apex  company 
is  mining  and  milling  ore  from  the  levels  below  the  400-ft. 
level,  taking  the  ore  out  through  the  Parvenu  adit,  which 

is  on  the  level  of  ihe  I'lioenix  mill.  Kirk  &  Leavell  are 
also  working  the  Las!  Chance  and  Horace  Greeley  mines. 

situated  farther  up  fan-  fork  in  Bingham  district.  The 
Last  Chance  is  noted  as  a  producer  of  high-grade  silver  ore. 

Salt   Lake  lily.  January   15. 

The  Utah  ('upper  Co.  is  preparing  to  redeem  $2,778,050 
of  the  1   i-  of  the  Bingham  &  Garfield  railroad,  convert- 

ing them  into  Utah  Copper  stock  at  .foil  per  share.  This 
will  ,1  stork  to  55,561  shares.     The  bonds 

are  drawn  !   tab    Coppr   Co.   is   paying  •'', 
on  its  stock  al   $50   per  share. 

The  third  section  of  the  Ohio  Copper  Co.'s  mill  will  be 
in  operation   by   the  end  of  the  month.     It    is  though!   that 

L8  sets  of  which  have  In     placed,  will 
he  sufficient  to  handle  the  ore  for  the  third  section,  which 

will  bring  tin-  capacity  of  the  plait!  to  about  3000  tons 
of  ore   per  day. 

The  Utah-Apex  M.  t'"..  according  to  .  eport,  i^ 
about  to  develop  a  much  larger  portion  of  its  holdings 
in  Bingham  canyon  through  an  extension  of  the  Parvenu 

adit.  The  company  is  said  to  have  been  earning  $20,000 

per  month   from  ils  Bin-):  :i,i?l   In  have  paid 
its    fli  :  icss  of   alimii    $90,000.      There    is   out- 

standing a  bonded   u  I    which  the 
.convertible  clause  expired  January  1.  Tin  71,800  shares 
held  for  possible  conversion,  and  $70,000  more  of  author- 

ized bonds  never  issued,  an-  free  for  treasury  use.  It  is 
said  that  the  company  is  to  increase  its  production  by  50 

per  cent. 

Summit  County 

Press  reports  state  that  a  new  orebody  bas  been  found 
at  the  1550-ft.  level  of  the  Silver  King  Consolidated  mine 

at  Park  City.  James  Mara  is  superintendent  of  the  prop- 
erty. During  December  9118  tons  of  ore  was  shipped 

bom  Park  city. 
Uinta  County 

Samples  from  a  deposit  of  phosphate  discovered  six 
months  ago  about  16  miles  north  of  Vernal,  have  assayed 

about  Sue;,  phosphate,  it  is  reported. 
Ctah  Countv 

Operation  bas  been  resumed  on  the  Santaquiu  King  M. 

Co.'s  property,  in  the  Santaquiu  district,  says  a  recent 
newspaper  report. 

CANADA 
British  Columbia 

The  Nickel  Plate  mine  in  December  established  a  new 

record  for  itself  with  a  production  for  the  month  of  5514 

tons  of  ore,  against  f>340  tons  in  November.  The  press 

report  does  not  give  figures  regarding  the  recovery,  but 
states   that    it    was   higher  than   ever  before. 

Officers  of  the  British  Columbia  Platinum  Co.,  Ltd., 

state  that  large  deposits  of  platinum  ore  have  been  dis- 

covered on  the  company's  property,  Tulameen  river,  Simil- 
kameen  district.  Gilbert  Blair,  of  Tulameen.  is  serretary- 
treasurer  of  the  company. 

George  Clothier,  general  manager  for  the  Indian  Mines. 
Lid.,    Portland    Canal    district,    has    denied    rumors    to    the 

effect   that    the   property   bad  been   sold. 
Ontario 

Returns  from  a  car  "f  ore  from  the  500-ft.  level  of 

the  Temiskaming  M.  Co.,  Ltd..  show  31  tons  yielded 
2IIII.723  oz.  silver,  valued  at  $1111,000.  This  is  one  of 

the  richest  cars  ever  shipped  from  Cobalt  and  is  regarded 
as  significant,  as  it  came  from  one  of  the  lowest  levels 
in  the  district 

During  the  year  1911,  24.S.31  tons  of  ore  was  shipped 
from  the  Cobalt  district,  according  to  newspaper  reports. 

The  amount  is  about  8000  tons  less  than  for  the  preced- 
ing year.  The  decrease  is  accounted  for  by  the  fact  that 

many  mines  have  built  concentrators  for  treating  their  own 

ores,  assert  the  jn-ess  despatches. 
Yukon 

(Special  Correspondence.) — The  recent  discovery  on 
Sixty-Mile  river  was  made  by  a  Swede  named  Matson,  pop- 

ularly known  as  the  'Lone  Swede',  at  a  point  about  SO 
miles  -.-mil  of  Dawson  ami  30  miles  west  of  the  Yukon 
river  on  an  east  west  line.  He  secured  about  $40  from 

a  hide  which  he  drifted,  cleaning  up  about  of)  sq.  ft.  of 
bedrock.  The  whole  district  has  been  staked  during  the 

past  two  weeks.  The  valley  is  wide,  and  Ihe  ground  is 

generally  believed  to  In-  aboul  25  ft.  deep.  Matson  drilled 

four  holes,  but  found  'pay'  in  only  one  of  them,  and  as 
he  tilled  this  bole,  no  one  has  hern  able  to  verily  his  find. 

It  is  certain  at  the  presenl  time  that  there  is  nothing  to 

excite   anyone. 

Dawson,  January  2. 

Messrs.  Butler,  Nazarino,  Vaglio,  and  Braga  are  re- 

ported to  have  found  the  second  channel  on  the  bench 
just  oil  No.  20  on  Barker  creek.  Equipment  will  be  piir- 
i based   lo  handle  the  deposit  on  a  large  scale. 

MEXICO 

Chihuahua 

Strike  at  the  Santa  Eulalia  has  been  settled  and  the 

agitators,  at  the  instance  of  the  Government,  have  left  ihe 
district.  About  1500  miners  returned  to  work  after  hold- 

ins  "lit  for  a  2.V,  increase  in  pay,  an  eight-hour  day.  half- 
pay  in  case  of  injury  and  during  incapacitation,  and  in 

-  of  death  a  sum  to  he  fixed  by  law.  The  men  relumed 
at  practically  the  same  wages  and  with  the  same  hours  as 

efore  the  strike.  The  managers  have  agreed  among  them- 
selves lo  provide  a  suitable  amount  for  the  families  of 

those  who  are  incapacitated  or  killed  while  at  work  in  the 
mines. 
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ivtroleum  Production  in  I'M  I 

oilfield*  in   I'M  i •   below,   Ibi 

v  ■-•t|   II lth r.--.    ;..i    1910  bail 

1910  I8H. 

rala,  tab 

38,000,   i California  •  1,010  Bl,l   ,000 

K.,  0  58,000,000 

Louisiana        6JB41,  iii.oihi.ihui 

9,000,000 

ktbwellai  •  ■  h  15,661,92(1  3  1,00 

Total,   ■.'il!i.V,i;.n|s  217,000,   
Tha  total  production   for  the  United  State*  i-  between 

  ,000  and  220,000,000  bid.    The  gain  in  a  single  State 
tlifomia  m  greater  than  the  net  gain  Bhown  for  the 

country  aa  a  whole,  the  nana!  deeline  in  the  older  di- 

trieta  <>iTs«-itiiiur  the  increase  in  the  Middle  West  and  South. 

Tin-  most  striking  feature  of  the  year  in  the  petroleum 
industry  was  tln>  development  of  the  Electra  oilfield  iu 
northern  Texas, 

The  petroleum  trade  as  a  whole  has  suffered  of  late  from 

two  antagonistic  conditions.  Pint,  there  has  been  over 

supply  doe  to  the  sudden  developmenl  of  great  fields, 
lirst  in  one  part  of  the  country  and  then  in  another)  until 

confidence  became  shaken  as  to  the  possibility  of  main- 
taining a  satisfactory   price.     This  i   lition   has   had  an 

unfavorable  effeel  on  production  in  the  older  settled  dis 

trii-ts  which  have  passed  the  gusher  Btage  and  yel  are  caps 
ble  with   fair  prices  of  maintaining  a  reasonable  output 

for  many  years.     Second,  the  trade  has  been  i   Btantly 

handicapped  by  the  tear  last  the  hi','  producing  districts 
should  wane  as  rapidly  as  they  have  waxed,  and  leave  a 

supply  far  below  the  capacity  of  the  huge  industrial  plants 
designed  to  utilize  such  veritable  floods  of  oil  as  have 

characterized  late  years. 

For  two  years,  however,  discoveries  "i'  oilfields  of  greal 
si/e    have    followed   one   another   SO   closely    thai    doubt    has 
I   ome  conviction  that  the  supply  is  abundant    for  year-. 

h  cannot  he  denied  that  the  quality  of  geologic  deduction 
has   so  changed    for   the   better,   thanks   to   more   exact    and 

intelligent  Held  investigations,  that  the  geologist's  estimates 
..f  the  oil  resources  are  now  more  than  generally  ace 
by  the  oil  producers  ami  users. 

The  tendency  to  substitute  oil  for  coal  in  many  industrial 

establishments  is  growing  rapidly.  Ii  is  further  encour- 
aged by  the  possibilities  of  still  greater  economies  by 

burning  oil  in  internal-combustion  engines.  lis  advantages 

long  known  in  the  manufacture  of  line  -lass  are  being 
heeded.  It  has  been  adopted  by  the  Navy,  and  its  use  in- 

creases on   the  railroads.     Oil  is  being   taken  seriously. 
During  the  year  stocks  in  general  have  declined  except 

in  California.  Tn  the  Appalachian  held  and  in  the  Mid 

Continent  field  they  remained  stationary.  In  Illinois  there 

are  about  21.UOII.000  bbl.  in  storage,  compared  with  27,000,- 
000  in  1910.  The  stock  on  the  Pacific  Coasl  is  estimated 

at  40,000,000  bbl..  compared  with  only  :i:;.(ioii.ooo  at   the 
idose  of  1910.  In  neither  year  is  account  taken  of  such 

producers'  stored  oil  as  has  not  been  sold  or  even  carefully 
measured,  hut  is  chiefly  contained  in  open  reservoirs. 

According  to  the  Bureau  of  Statistics  of  the  Department 

of  Commerce  and  Labor,  the  exports  of  crude  oils  increase] 
from  about  165,000,000  gal.  for  the  firsl  11  months  of  1910 

to  183,000,000  gal.  for  the  corresponding  period  of  1911; 
of  naphthas,  from  about  1I2.IHHI.0IIO  I.,  over  130.01)0.0011  gal.; 
of  illuminating  oil.  from  861,000,000  to  1,025,000,000  gal.; 

of  lubricating  oils,  from  150,000,000  to  164,000,000  gal.;  and 
of  residuum,  from  113,000,000  to  125,000,000  gal.  In  1911 
the  Bureau  of  Statistics  for  the  first  time  chronicled  the 

importation  of  gasoline.  7,639,125  gal.  being  imported,  prin- 

cipally from  the  Dutch  East  Indies.  In  1911  the  importa- 
tion of  other  oils,  chiefly  crude  oil  from  Mexico,  amounted 

to  48,216,167  gal.,  worth  $1,640,514,  in  the  first  11  months. 
In  the  corresponding  period  in  1910  such  importations 
amounted  to  23,924,571  gallons. 

Among  the  Copper  Mines 

1111111  lb.  and  i    then  the  i   thlj   i   luclion  in 
idil)    !••  2,600,000  lb 

•   fifth  unit  of  the  mill  t   utly  ».i-  plaotd  in  • 
on,   n    i-   thought    that    the   January    production    will sho«  another  inci 

Work    at     the     Inspiration     mine,    llila    county,     Arizona. 

i-  at  present  confined  almost  entirely  t"  tl   peratii   f 
the  experimental  mill  and  th   tstruction  of  a  temporary 
warehouse  at  the  mouth  of  the  main  adit.     Work  baa  Im-.-u 
-tailed  on  the  water-supply  dai  Pinal  creek,  and 
a  boiler,  engine,  and  head-frame  have  been   rigged  u|   
the   Inspiration   ranch,  about   the  miles   from  the  mine,  pre 

paratory  to  sinking  a  2-compartmenl  shaft  Cor  developing 
additional    water-supply.     Development   of  the   Live   Oak 
orebody  is  now  confined  entirely  to  in  ;  work,  all 
churn-drilling  having  been   discontinued. 

The  copper  production  in  February  by  the  mines  of  the 
Butte  district  will  show  an  increase.  The  Anaconda  Mm 

pany's    properties    are    making    larger    production,    but     il 
will    be   about    the   first    week    in    the   i   ing   month    before 
such  mines  as  the  Kast  Butte  and  Tuolumne  commence  to 
show   any   increase.     The   Tuolumne  has  a   very  large   body 

of  ore  blocked  out,  but  owing  to  the  tack  of  facilities,  it 
was  not  in  a  position  to  do  any  belter  than  100  tons  per 
day  ami  carry  on  its  other  work.  However,  the  new  BUT 

face  plant  is  about  ready  for  operation,  and  by  February 

1  tin'  production  will  he  increased  to  100  tons  per  day, 
Which  will  he  the  largest  amount  of  ore  ever  (aken  out 
of  the  mine  daily. 

The  Butte-Alex  Scolt.  which  lias  been  producing  about 

•"ill  tons  per  day.  has  increase. I  it-  output  to  100  tons  per 
day.  and  sufficient  ore  has  been  blocked  out  and  is  in 

sight   to  continue  this  increase  for  an  indefinite  time.    Jt 
would  not  be  surprising  that  if  by  the  dose  of  next  month 

the  production  of  all  the  mines  of  the  district  would  be 

increased  so  that  the  total  production  would  be  in  the 

vicinity  of  27.000,000  or  28,000,000  lb.  per  month.  This 

would  mean  that  the  Anaconda  properties  would  he  turn- 
ing  out    about    25.000,000    lb.    per   month,    and    thai    among 

the  Tuolumne.  North  Butte,  Kasi  Butte,  Butte-Alex  Scott, 
and  one  or  two  other  small  mines,  the  remainder  would  be made    up. 

The  Bast  Butte  company  will  also  start  on  a  scale  of 
increased  production  about  the  first  of  the  month. 

The  Guaranty  Trust  Co.  of  New  York  and  Kidder.  Pea- 
body  &  Co.  of  Boston  offer,  until  January  29,  $10  per 
share  cash  to  stockholders  of  the  Inspiration  Copper  Co., 
Gila  county.  Arizona,  or  an  exchange  of  one  share  in  the 

new  Inspiration  Con.  Copper  Co.  for  two  shares  of  Hie 

older  company.  To  the  Live  Oak  Development  Co.  they 
offer  $40  cash  per  share,  or  two  shares  of  new  for  every 

share  of  old  stock.  Six  million  dollars,  10-year,  (>';  bonds, 
convertible  into  stock  of  the  new  company  at  $25  per 

share,  will  be  offered  to  stockholders  February  1.  The 

bunds  are  payable,  25%  March  1,  and  25%  each  six  months 
thereafter,  until  paid.  The  bonds  will  he  issued  at  par. 

The  company  will  erect  a  concentrator  of  7500  Ions  nom- 
inal daily  capacity,  but  with  an  actual  capacity  [probably 

considerably  higher.  To  provide  for  bond  conversion,  the 
erection  of  the  concentrator,  and  to  bring  the  mine  to  a 

slate  of  production,  not  over  1. 000, 000  shares  of  Ibe  author- 
ized capitalization  of  1,500,000.  par  value  .$20,  will  he 

issued.  The  annual  production,  according  to  recent  esti- 
mates, will  be  05.000.000  tn  75,000,000  lb.  of  copper  at 

a  cost  of  about  Ri/ic.  per  lb.  The  basis  of  consolidation 
was  fixed  by  engineers,  who  estimated  :i  total  of  45,300.000 
tons  of  ore  averaging  2%   copper. 
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Personal 
Professional  men  are  invited  to  send  news  of  their  engage- 

ments  and   tl  SUCB   news  is  interesting  to  friends. 

K.  B.  Ybmkgto 

H.  W.  Turki is  i>  iii  London. 

Joseph  Ebmngton  is  ai  the  Palace. 

W.  A.  Pbschard  is  in  San  Francisco. 

\V.  11.  Storms  has  returned  from  Los 

Smith  was  in  San  Francisco  last  Monday. 

Cii.uti.rs  R.  Qrbog,  of  Denver,  is  at  the  Fairmont. 

A.  If.  ChamBERLJN  was  in  San  Francisco  (his  week. 

E.  R.  Siiiu.n,  of  Reno,  Nevada,  is  in  San  Francisco. 

t'HAHi.Ks  E.  Kinnky  is  in  San  Francisco  from  Nevada. 

E.  V.  Bray  has  gone  to  Gtaldfield  on  professional  business. 

H.  11.  Wilson,  of  Tonopah,  Nevada,  is  in  San  Francisco. 

'/..  Kimuu.  of  Manhattan,  Nevada,  is  visiting  San  Fran- 
cisco. 

Jakes  Laidlaw,  of  Cranbrook,  B.  C,  is  at  the  Palace  for 
the  winter. 

C.  F.  Noursk  has  returned  to  San  Francisco  from  Naco- 

zari.  Sonora,  Mexico. 

FBEDKRICE  li.  Clap?  is  making  a  short  visit  to  the  oil  and 

gas  tields  of  Louisiana. 

R,  Qoboon  Walker  is  in  Mexico  City  for  the  Oliver  Con- 
tinuous Filter  Company. 

IHncan  Mm  VicHit  has  been  appointed  general  manager 

for  the  Verington  Copper  Co.,  at  Yerington,  Nevada. 

Ralph  Aknold,  who  recently  returned  from  Trinidad, 

was  in  San  Francisco  this  week  and  has  gone  to  New  York. 

CUFfOU)  (i.  DBNKIS  lias  returned  to  Berlin.  Nevada. 

where  he  is  installing  a  plant  for  the  production  of  quick- 
silver. 

K.  P.  Rice,  of  Wickenbnrg,  Arizona,  has  removed  to 

Miami,  where  he  is  connected  with  the  Miami  Copper  Com- 

pany. 

Paul  W.  1't  rtzman  is  visiting  the  California  oilfields  to 
complete  the  field  work  upon  a  bulletin  of  the  State  Mining 
Bureau. 

A.   A.   PARE  has  gone  to  New  Zealand  and   Australia   to 

make    an    extensive    study    of    mining    and    metalhu  | 
methods. 

The  address  is  wanted  of  A.  M.  McDonald  and  Dan 

McDonald,  twin  brothers,  who  lived  iii  Oakland  about  ten 

years  ago. 

K.  B.  Brixsmape  has  opened  an  office  as  consulting 

mining  engineer  and  metallurgist  at  7  Meson  del  Angel  at 
Pueblo.  M> 

Daniel  GUGGENHEIM,  Mukry  Guggenheim,  and  EDWARD 

Brush  have  retired  from  the  board  of  directors  of  the  Na- 

tional Lead  Com] 

K.  B.  McGlNKis  left  San  Francisco  on  January  1">  for 
Yuma  county.  Arizona,  to  examine  properties;  he  expects 
to  return  in  two  weeks. 

Howard  K.  Stewart  was  married  to  Miss  Lena  Beryl 

Ball,  in  London,  on  January  2,  and  expects  to  visit  Cali- 
fornia during  February. 

AY.  II.  Bri  •     ting  engineer  and  manager  for  the 

Summit  Hill  Mining  Co.,  at  Diibhins.  California,  with  head 
offices  in  San  Francisco. 

,7.  N.  HadSEB  has  accepted  the  position  of  superintendent 

of  the  properties  at  Can      _      Missouri,  for  the   A    i 

Zinc.  !  S     siting  Com] 

Oscar  Wallace  has  resigned  as  manager  of  the  Inter- 
state mine,  near  Wallace,  Idaho,  and  has  taken  chat  - 

the  Ruth  property  on  Nine  Mile  creek.  Idaho. 

S.  E.  Brethertox  will  lecture  on  'Modern  Copper  Smelt- 

ing* before  the  Mil  -  tion  of  the  University  of 
California,  on  January  2-1.  at  9  pan.  in  the  Hearst  Me- 

morial buildine.    Yisitors  are  welcome. 

Market  Reports 

LOCAL  METAL  PRICES. 
san  Pranolsco  January 

Antimony    11— ll)c        Quicksilver   (flask)   4&50 
Electrolytic  Copper    15—  lfje        Tin   47— 48JC 

Pig  Lead      4.70— i.it.c       Spelter   "i—itc 
Zinc  dust,  1400  IK  casks,  per  100  lb.,  small  lots  t9.60— 9.76;  large  *i.50— 8.50 

Date. 
.Inn.  11. IS... 

is. . 

METAL  PRICES. 

(By  wire  from  New  York.) 
Average  daily  prices  in  cents  per  pound. 

Electrolytic 

Copper. 
     14.25 
   14.23 
   14.23 

14       Sunday. 

     14.18 
16        14.13 

     11.13 

Silver, 

..ead.          Spelter. 

per  os. 

4.45                 6.68 

56t 

4.46                 6.68 

66| 

1.4.-.                 6.58 

05, 

No  market. 
4.4.-,                     6.58 

-*I 

4.4.",                 6.58 
56 1.4.-,                 6.58 

551 

COPPER  SHARES — BOSTON. 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices, 

Jan.  is. 
Adventure.......    6 

AUouei    42 
Calumet  A  Arizona    61j 
Calumet  A  Hecla    430 
Centennial    21) 

Copper  Range    531 
Daly  West   „    5 
Franklin    11) 

Granby    37 
Greene  Cananea.  ctf.    8) 

Isle-Roynle    21) 
La  Salle    5J 

Mass  Copper    8 

Closing  Prices 
Jan.  18. 

Mohawk   .1  55 
North  Butte      26 
Old  Dominion      46J 
Osceola    108 
Parrot      14 
Shannon      10 
Superior  A-  Boston        4J 
Tamarack      29 
Trinity        5j 
Utah  Con      15J 
Victoria       H 

Winona       5} 
Wolverine     «4 

NEVADA  STOCKS. 
(By  courtesy  of  San  Francisco  Stock  Exchange. ) 

San  Francisco.  January  IS. 
Atlanta   S  .is       Mayflower   I  .02 
Belcher   60       Mexican   4.15 
Belmont    8.07       Midway   

B.  A  B   „   14       Montana-Tonopah.   _    100 
Booth   06       Nevada  Hills   2.40 
Qhollai   18       Ophlr    LIB 
Combination  Fraction   19        Pittsburg  Silver  Peak    1.85 
Con.  Vlrglna   90       Round  Mountain   51 
Florence   _   58       Savage   17 
Goldtleld  Con.    4.32       Tonopah  Extension    1.37 
Gould  A  Curry   09       Tonopah  of  Nevada   6S5 

Jim  Butler   34       Union   _.!    1.37 

Jumbo  Extension   22       Y'erual   14 
MacNamara  ._.       .2d        West  End   _   71 

OIL  SHARES. 
(By  courtesy  of  San  Francisco  Stock  Exchange.! 

San  Francisco.  January  u*- 
Associated  OU   $43.75       Peerless   i  4.50 
Brookshire        JS       Pinal      2.90 
Caribou  ,  New  sunk!..      1.25       Premier    55 
daremont        .84       P.  S.  Petroleum        .17 
Coalman  National   _       .13       Republic   4> 
Con.  Midway.       .03      sliver  Tip   95 

Empire       LOS      Steeling  l.« 
Enos        .14  S.  W.  A  B.   25 
Maricopa  National   23  Turner      1.10 
Midway  Premier        .27  Union.    99.00 
Monte  Crlsto      1.25  United  Oil   31 
Palmer         .73  W.  K.  OU    2.55 

MINING  STOCK   QUOTATIONS— NEW   YORK 
(By  wire  from  C.  S.  Burton  &  Co..  New  York  I 

Closing  Prices. 

Jan.  IS. 
Amalgamated  Copper   S  65 
A.  S.  A  EL  Co    70 
Braden  Copper    5| 
B.  C.  Copper  Co    41 
Butte  Coalition    2;. 
Chlno   - 

i 
( 

4 
- 

Folev  O'Brien   1 
....        4J 

Goldtleld  Con.   ....         4J 

8> 

i 

Kerr  Lake     
...       13.' 

101 

....        2j 

Closing  Prices. 
Jan.  IS. 

La  Rose   »   Sf 
Mason  Valley    11) 

Miami  Copper    24J 
Mines  Co.  of  America.   _  H 

Nevada  Con    19J 
Nevada  Utah    Ms 

Nlpissing.    6, 
Ohio  Copper   _  i 

Ray  Central    1| 

Ray  Con    IS South  Utah    } 

Superior  A  Pittsburg   ....  18 
Term.  Copper    38 
Trinity    6J 
Tuolumne  Copper.    3| 

United  Copper    11 

Utah  Copper.    56) 
Yukon  Gold    3J 



'  Science  hi»  no  enemy  uve  the  ignorant." 

Ho.  2888  V0LU"
B  '•« ■tun  « SAN  FRANCISCO,  JANUARY  27,  1912 

THRKB  DOLLARS  PER  ANNUM 
Sinjle  Copies,  Ten  CcnU 

MINING  AND  SCIENTIFIC  PRESS 
M  i  Mil  -I » ii  i  :■»   >m    -i.   UMt, 

CONTROUJU)  MY  T    A    RICKARD 

ii   poster  bain 
THOMAS  T    READ 
I    A     FMCKARD   • 

BDITOH 
ASSOCIATE   BDITOR 

EDITORIAL   i-oNTHIBUTOR 

SPECIAL  CONTRIBL'TORS: 
A    W    Allen.  Charles  Janln. 

i  S.  Austin.  James  K.  K.-tup. 
T   Lane  Carter.  C.  W.  Purlngton. 
Courtauay  De  Kalb.  C.  F.  Tolman.  Jr. 
J    1c    Klnlay.  Walter  Harvey  Weed. 
K    l.ynwood  Garrison.  Horace  V.  Wlnchell. 

PDBLISHKD   WEEKLY 
BY  THE  DEWEY  PUBLISHING  COMPANY  AT 

MARKET  STREET,  sax  FRANCISCO. 
Telephone:  Kearny  4777.  Cable  Address:  Pertusola. 

Code:  Bedford  McNeill  (2  editions). 

BRANCH  OFFICES: 

CHICAGO— 1U    Monadnock    Bdf.     Telephone:    Harrison   6S2, 
NEW   Y1.1RK— 29  Broadway.     Telephone:  Reotor  4439. 
LONDON— The  Mining  Muguzlne.  819  Salisbury  House,  E.  C. 

Cable  Address:  Ollgoclase. 

ANNUAL  SUBSCRIPTION: 
United  Btatai  and  Mexico     13 
Canada         $4 

Other  Countries  In  Postal  Union   21  Shillings  or  $.'. 
News  stands,  lOc.  per  Copy. 

On  Library  Cars  of  Southern  Pacific  Coast  Trains. 

L.  A.  GREENE Business  Managei 

Aliered  at  Son  Francisco  P*>sttiplre  us  Seeond-ClcYM  Matter. 

TABLE  OF  CONTENTS 
Page 

EDITORIAL 

STATISTICS  regarding  i In-  iron  trade  in  America  are 
published  Colly  by  Tki  Iron  Trade  Bevitw.  The  iron 

industry  has  become  bo  large  and  prompt  knuwli-ilue:  si. 
valuable  that  ■  daily  edition  Is  hereafter  to  be  published. 

EDITOR]  IXi 
Notes        169 
Why    Not    Mine?      ICO 
Leasing  Agricultural  and   Mineral    Lands      n;i 

ARTICLES! 
Copper  Mining  in  the  Caucasus   

Frederic  W.  Cauldwell   162 
The  Spring  Valley  Oilfield  in  Southwestern  Wyoming 

I'.  .1.  11.  Merrill  163 
Accurate  'Slop-Coppers'   A.  .1.   Sale   It,". Location    Notice      165 
Practical  Applications  of  the  Specific  Gravity  Flask. 

H.  Stadle   
The   Colburn    Mill   Denver   Correspondence   168 
Vanadium  In  southwestern  Colorado. .Klrby  Thomas  lss 
Metal  Production  and  Prices  in   1911.  ...L.   vogelsteln    169 
Sun.    Taxes  In  California      171 
Hematite  Ores  of   Brazil   

C.   K.   Lelth   and   E.  C.   Haider   172 
I'ovslography  of  the   IOast  African    Plateau   George  L.  Collie   1  73 
Dunderland  Iron  Mines         1  7:1 
Electrolytic   Recovery    of  Zinc   Thomas   Summon      173 

ding   Stone   from   Slag   George   Nicolas    lift    17:: 
Worlds  Pig  Iron  Production     1S9 
PI?   Iron    Consumption         1S9 
Joplln   Prices  and  Production      18'.t 
Lake   Superior   Copper  '      189 Cobalt    1  dvldends         189 
Iron  and  Steel.  Ore  and  Coke  Output      189 
Bristol's    Ink-Type    Recording    Instrument      191 
Nevada-Douglas    Electric   Hoist         191 
Engineering  Data         191 
Sintering  Fine  Ore     George  W.  Maynard   192 

DISCISSION: 
Mill  and  Cvanide  Plant  Records   A.   W.  Allen    17  1 
'Dig  to  the  Depths'   A  Subscriber  17  1 

•  Tanganyika  Concessions.   Ltd   J.    R.    Farrell  1 1 .1 
Heating  Cyanide  Solutions   A.    H.   Jones   176 
The  Way  of  a  Man  with  a  Mine   

Charles  S.   Haley.  Stanley   C.   Sears   17B 
Stamp-Battery   Cam-Shafts   Algernon    Del   Mar  1 , '. 

CONCENTRATES          177 
SPECIAL    CORRESPONDENCE          178 
GENERAL    MINING    NEWS         182 
DEPARTMENTS: 

Among  the  Copper  Mines       187 
Obituary          18* 
Personal         ls^ 
Market    Reports         lg° 
Decisions  Relating  to  Mining      log 
Recent    Publications         189 
Commercial   Paragraphs        19^ 

CANADIAN  ami  British  mining  engineers  are  to  get 
together  at  Ottawa,  March  8,  7.  ami  8,  in  a  join!  ses- 
sion "t  the  Canadian  Mining  [nstitote  and  the  institution 

of  Mining  ami  Metallurgy.  A  number  of  American! 

planning  i"  attend,  professional  knowledge,  fortunately, 

being  one  of  the  things  regarding  which  Canadians  and 
Americans  agree  there  shall  be  full  reciprocity. 

IT  is  announced  that  Mr.  William  c.  Hook,  now  circuit 
judge  of  the  Eighth  Judicial  Circuit,  will  be  appointed 

in  the  existing  vacancy  uiioii  the  bench  of  the  Supreme 

Court  id'  the  United  States.  This  puis  an  end  1"  the  widely 
expressed  hope  thai  a  jurist  especially  versed  in  mining 

law  might  succeed  to  the  vacancy.  The  Mining  and  Metal- 
lurgical Society  of  America  has  recently  .been  in  process  of 

making  a  recommendation  to  that  effect,  hut  meanwhile 
i  he  vacancy  was  tilled. 

STEADINESS  and  responsibility  among  employees  is 
universally  appreciated,  and  large  companies  are  quick 

to  utilize  any  factor  that  may  tend  to  increase  these  de- 
sirable characteristics.  The  Anaconda  Copper  Mining  Com- 

pany has  announced  that  henceforth  it  will  employ  only 

citizens  of  Butte,  sn  long  as  a  sufficient  supply  of  laborers 
shall  be  locally  available.  This  is  a  wise  policy,  for  miners 

are  too  often  Isliinaolitish  in  their  characteristics,  and  any- 

thing  which  'puis  a  premium  upon  steadiness,  thrift,  and 
sobriety  will  work  to  (he  advantage  of  the  employer  as 
well  as  of  I  lie  community. 

NEW"  producers  of  copper  in  the  Southwest  are  making 
excellent  progress.  At  the  Chino  two  sections  of  the 

mill  are  in  steady  operation,  and  a  third  is  expected  to 

start  early  in  February.  At  the  Ray,  which  began  pro- 
duction in  April  last,  over  15,000,000  pounds  of  copper  was 

produced  during  the  nine  months,  the  December  output 

being  2,660,000  pounds.  At  the  Miami  the  sixth  unit  of 

the  mill  is  expected  to  start  by  February  1.  The  December 

output  of  this  company  was  3400  tons  of  concentrate,  or 

approximately  2,500,000  pounds  of  copper,  and  about  2500 
tons  of  2.6  per  cent  copper  is  now  being  handled  daily. 

SUBSCRIPTIONS  for  the  Emmons  memorial  fellowship 

in  economic  geology  at  Columbia  University  are  being 
received  from  individuals  in  many  lands.  This  is  as  it 

should  be,  since,  aside  from  the  fact  that  S.  F.  Emmons 

benefited  men  in  many  districts,  the  memorial  is  intended 

to  be  a  tribute  of  mining  men  to  the  work  of  economic 
eenlnoists.  The  men  who  brought  science  down  into  the 

mine  and  made  it  useful  deserve  well  of  their  professional 

associates,  and  in  honoring  .Emmons  the  whole  rank  of 

mining  geologists  is  honored.  If  you  have  not  already- 
sent  in  your  subscription,  please  do  so.  The  treasurer  is 

Mr.  B.  B.  Lawrence,  60  Wall  street,  New  York  City. 
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FOREST  Hrcs  are  being  better  controlled,  as  is  shown 
by  the  report  of  the  district  forester  stationed  at  San 

Francisco,  covering  the  year  1911.  Although  there  were 

7fi7  Hie-.  as  against  553  the  year  before,  the  acreage  burned 

was  decreased  75  per  cent.  This  is  accounted  for  by  the 

fact  that  411  per  cent  of  the  tires  were  sighted,  reported, 
reached,  and  controlled  prorhptly,  in  place  of  23  per  cent 

the  year  before.  More  trails,  telephones,  and  a  better 

patrol  service  are  accomplishing  this  result,  and  in  this  as 

in  other  matters  prevention  is  proving  better  than  the  most 
vigorous  attempts  to  care. 

A  X  unusual  ease  was  recently  adjudicated  by  the  Com- 

•**•  motiwealth  High  Court  at  Sydney.  Australia.  Thomas 
Johnson  sued  the  English  &  Australian  Copper  Company. 
for  which  lie  had  been  manager,  for  wrongful  dismissal. 

At  the  trial  it  appeared  that  the  defendant  company  had 

bought  a  lot  of  copper  ore,  which  was  assayed  as  usual  by 

both  seller  and  buyer.  The  buyer's  analysis,  which  was 

finished  first,  showed  36.24  per  cent  copper,  the  seller's 
analysis,  when  received,  indicated  35.75  per  cent.  The 

manager  thereupon  instructed  the  buyer's  assayer  to  make 
a  new  certificate  for  35.85  per  cent  copper,  which  was  then 

sent  to  the  seller.  When  this  was  discovered  by  his  com- 
pany he  was  dismissed,  and  the  suit  followed.  On  the  first 

(rial  damages  of  £1225  were  awarded,  but  this  was  reversed 

on  appeal.  Corporations  are  commonly  believed  to  have  no 

souls;  apparently  the  consciences  of  some  companies  are 
more  tender  than  those  of  their  officers. 

rpHERE  is  a  saying  to  the  effect  that  anything  that  is 
-*•  worth  doing  is  worth  doing  well,  which  may  be  ade- 

quately answered  by  asking,  'How  well.''  Accuracy  is  al- 
ways desirable  and  frequently  necessary;  the  same  may  be 

said  of  expedition.  Often  one  can  only  he  gained  at  the 
expense  of  the  other,  the  securing  of  an  adequate  measure 
of  both  offers  scope  for  the  judgment  and  skill  of  the  en- 

gineer. Elsewhere  in  this  issue  Mr.  A.  J.  Sale  discusses 
rapid  methods  for  the  determination  of  copper,  in  which 
accuracy  is  consonant  with  speed.  Where  the  material  to 
be  thus  assayed  varies  but  little  in  character  and  copper 
content,  it  is  often  convenient  to  prepare  a  large  sample 
of  ore,  approximating  the  average,  which,  after  careful 
analysis  by  electrolysis,  can  be  employed  as  a  standard  ore 
in  place  of  copper  foil,  which  is  less  convenient  to  weigh, 
and  lacks  the  impurities  present  in  the  ore.  Many  such 
details  of  practice  are  everywhere  being  worked  out  as  in- 

cidents of  the  day's  work  in  the  mining  world,  and  the  en- 
gineer who  is  quick  to  learn  is  also  generous  to  share  his 

knowledge  with  others  and  thus  aid  in  keeping  the  wheel 
of  progress  steadily  advancing. 

Why  Not  Mine? 

A  visitor  from  abroad,  when  examining  the  mining  dis- 
tricts of  the  United  States,  is  likely  to  be  impressed  by  the 

considerable  areas  on  which  but  little  exploratory  work 
has  been  done,  and  may  inquire  if  the  small  amount  of 
work  apparently  performed  has  been  sufficient  to  demon- 

strate the  non-productive  character  of  the  ground.  His 
mystification  would  be  increased  rather  than  lessened  upon 
being  informed  that  the  ground  in  question  had  been  lo- 

cated as  mining  claims,  and  in  many  cases  patented,  but 
no  further  development  work  had  been  performed.  "But 
I  understood  that  the  purpose  of  your  American  mining 
law  was  to  allow  the  individual  citizen  to  freely  develop 
mineral  deposits  upon  the  public  domain;  that  any  citizen 
might  locate  claims,  if  he  proved  their  value  as  mineral- 

bearing  land  he  might  purchase  them  for  a  small  sum,  and 

if  he  was  unable  to  prove  their  value  they  reverted  to  the 

public  domain;  how  then  can  large  areas  exist  which  are 

not  open  to  location,  and  have  neither  been  proved  valuable 

nor  valueless  as  mineral  land  .'"  Most  probably  the  per- 
son interrogated  would  at  this  point  give  up  in  despair  of 

ever  clearly  explaining  how  the  American  mining  law.  in- 

tended to  permit  exploitation  of  the  national  resources 

upon  the  simplest  terms,  has  succeeded  in  producing  con- 

fusion of  rights  beyond  the  wildest  ideas  of  its  framers, 

merely  through  having  been  made  too  simple  through  a 

faulty  conception  of  the  nature  of  ore  deposits.  It  is  a 

curious  fact  that  the  attempt  to  apply  a  simple  system  to  a 

complex  matter  always  results  in  the  compounding  of  com- 

plexities. Thus  the  American  mining  law,  conceived  with 

the  idea  of  making  the  development  of  mineral  deposits  as 

easy  as  possible,  has  really  acted  as  a  powerful  retarder  in 
their  exploitation. 

To  attempt  a  general  criticism  of  our  Federal  mining 

law  is  much  like  shooting  at  a  flock  of  ducks,  and  is  likely 

to  be  similarly  ineffective.  Let  us  therefore  single  out  a 

bird,  and  direct  our  aim  at  it.  Perhaps  the  most  obvious 

is  the  curious  outcome  of  the  attempt  in  the  law  to  secure 

free  scope  for  initiative  and  stable  rights  to  the  prospector 

and  miner.  This  was  to  have  been  obtained  by  providing 

that  all  the  mineral  land  of  the  public  domain  should  be 

freely  open  to  prospectors;  that  when  a  prospector  found 

indisputable  evidence  of  the  occurrence  of  a  deposit  he 

might  secure  a  temporary  title  to  a  sufficient  area  to  pro- 
tect him  while  he  explored  it  sufficiently  to  demonstrate  its 

probable  valuable  or  valueless  character;  and  that,  finally, 

he  might  for  a  small  sum  secure  an  absolute  title  to  the 

property  when  he  should  have  convinced  himself  that  its 
probable  value  would  justify  the  expense.  Apparently 

this  is  ideally  simple,  yet  in  practice  it  has  proved  woe- 
fully ineffective,  not  primarily  from  defects  in  the  law, 

but  from  defective  machinery  provided  for  its  execution. 

One  of  the  important  factors  in  the  devising  of  an  ex- 
perimental system  of  government  for  the  Republic  was  a 

horror  of  conferring  power  on  officials.  Men  familiar  with 
the  medieval  abuse  of  power  in  Europe  by  nobility  and 

officials  who  were  responsible  only  to  a  king  whom  they 

often  did  not  obey  and  a  God  whom  they  did  not  fear,  not 

unnaturally  hesitated  to  confer  upon  officials  any  powers 

which  might  be  retained  by  the  community,  and  thereby 

escaped  known  evils  by  falling  into  unknown  ones.  The 

New  England  town  meeting  represents  the  eighteenth  century 

idea  of  satisfactory  government  in  the  United  States,  and 

it  is  perhaps  only  because  no  ordinary  imagination  could 

conceive  the  growth  of  the  United  States  during  the  next 

century  and  a  half,  that  we  find  a  system  that  was  excellent 
for  a  New  England  town  so  unsatisfactory  when  applied  to 

a  nation  imperial  in  its  extent  and  resources.  In  short, 

from  a  twentieth  century  viewpoint  the  system  of  govern- 
ment of  the  United  States  is  unbusinesslike.  If  in  the  eon- 

duct  of  an  ordinary  business  every  question  that  arose  in 

the  course  of  daily  operations  had  to  be  submitted  to  a  com- 

mittee of  shareholders  for  prolonged  investigation  and  de- 
cision, it  is  obvious  that  the  number  of  decisions  coming 

before  the  shareholders  would  be  more  than  they  could  ade-  . 

quately  attend  to,  thus  creating  great  delay.  Department 

heads,  rather  than  be  kept  waiting  for  months  and  years  to 

find  whether  apparently  necessary  courses  of  action  would 

be  sanctioned  or  not,  would  either  devise  irregular  methods 

of  conduct  of  affairs  which  would  obviate  the  constant  neces- 

sity of  submitting  oftentimes  trivial  matters  for  investiga- 
tion and  decision,  or  would  restrict  their  activities  as  much 

as  possible.  Progress  and  initiative  would  be  deadened,  the 

business  would  tend  toward  a  dull  round  of  'red  tape'  and 
would  unquestionably  fall  into  confusion.  No  business 

man  would  countenance  this  in  the  conduct  of  a  private 

business,  yet  we  all  countenance  it  in  our  public  system  of 
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III.        Ill    (III-  .-••    which    Wl 

i  claim  it  m  > 

tun   i'T  ■  appeal  nl 
inili'iinUi'K  ill  hi  iiii—  u  Ihal  when 

it  is  not  reallj  worth  any  other 

snipl   in  question  llmi   right   uulei 

of  iniu'li  value  when  the  tdightcsl  prt' 
will  suffice  for  ■  prolonged  controversy  thai  too 

•  lurnilv  leaves  IhiiIi  sides  in  a  position  where  nothui 

.'  pan  In'  done  for  the  development  of  the  deposit, 
Diapnlea  ;i-  to  mineral  rights  on  unpatented  claims  should 

l»-  subject  in  the  revien  and  decision  of  a  single  official, 

who  would  immediately  award  ili«'  claim  to  one  or  the  other 

•  >f  tin-  disputants,  thus  releasing  the  energies  of  both  from 
n  1 1  troversy  to  engage  in  useful  development. 

Tin'  rights  involved  are  not  ordinarily  great  enough  to 
justify  buttressing  them  with  elaborate  machinery.    Even  ii 

now  imil  then,  through  too  hasty  decision,  a  pros|   tor  lost 

i  .  i.iim  in  which  In-  was  justly  entitled,  the  pecuniary  loss 
would  commonly  be  less  than  a  miner  often  incurs  in  an 

evening  about  the  tarn  or  poker  table.  On  the  other  band, 

he  would  !»■  freed  from  a  hampering  quarrel  and  could  pul 
his  best  efforts  into  making  fresh  discoveries.  The  sugges- 

tion that  'graft'  would  be  the  result  of  putting  such  power 
into  the  hands  of  a  single  man  is  patently  absurd.  'Graft' 
results  when  a  little  man  is  in  a  position  to  il"  a  big  favor  i" 

a  corporation  or  an  individual;  there  is  clearly  no  chance 

tin-  it  where  but  little  money  is  involved,     [f  tl 
system  remain  as  it  is  now  what  the  prospector  needs  is 

more  freedom  and  less  protection  in  his  right,  then  large 

-  nt  mineral  land  can  not  be  held  under  questionable 
titles  by  those  who  are  not  developing  them  and  who  are 

unwilling  to  let  them  go.  Lei  us  be  done  with  law-suits— 
why  nol  mine? 

Leasing  Agricultural  and  Mineral  Lands 

Opponents  of  a  leasing  system  as  applied  to  the  public 

mineral  lands  are  accustomed  to  ask  why  the  system,  if  it 

is  to  be  applied  to  mines,  should  not  also  1   xtended  to 

cover  farms — why  mineral  lands  only,  and  not  all  public 

lands,  should  In-  leased.  The  question  is  raised  not  in 
order  to  promote  leasing  of  the  agricultural  lands,  but  to 

prove,  or  attempt  to  prove,  thai  no  leasing  system  is  de- 

sirable in  America.  We  have  already  expressed  our  favor- 

able opinion  of  leasing  when  applied  i"  coal,  phosphate, 

mid  oil  lands.  We  are  by  no  means  sun-  we  would  nol 

favor  a  similar  system  for  all  mineral  lands  it'  a  specific 
proposal  that  seemed  sound  should  be  urged.  As  to  that, 

for  the  present,  we  reserve  opinion.  We  do  not,  however, 

accept  the  dictum  that  advocacy  of  leasing  as  applied  to 

certain  lands  necessarily  commits  us  to  advocacy  of  a  sim- 
ilar system  for  all.  Specifically,  we  do  nol  favor  the 

leasing  of  agricultural  lands,  and  to  our  way  of  thinking 

there  is  a  vast  difference  between  the  two  proposals. 

A  farm  is  essentially  a  homestead;  a  mine  is  essentially 

a  hole  in  the  ground.  The  one  is  a  place  of  habitation  for 

all  time  to  come;  the  other  is  a  place  temporarily  occupied 

for  a  specific  purpose.  Farms,  it  is  true,  may,  by  reason 

of  wrong  methods  of  cultivation,  'run  out'  and  be  aban- 
doned; but,  even  so,  they  may  under  changed  conditions 

he  brought  again  under  cultivation,  and  there  is  no  in- 
herent reason  why  any  farm  should  permanently  cease  to 

be  of  value.  The  farmer  lives  on  the  interest  of  his  in- 

vestment, and,  if  he  be  a  wise  farmer,  his  capital  account, 

represented  by  the  value  of  his  land,  increases  as  the  years 

pass.  The  miner,  on  the  other  hand,  acquires  a  piece  of 

ground  for  the  specific  purpose  of  taking  out  and  selling 

something  which  cannot  be  replaced.  No  matter  how  wisely 

he  may  plan,  nor  how  carefully  he  may  work,  he  draws 

on   capital   account   from   the   day   he   first   strikes   a   pick 

into  the  ground  to  thai  wbi 
an   and   shuli  nff   till 

.mil  all    me  .luniiilclv    b 

to  be  perma   ilv  dosed,     [a 

builds  a  continuing  business,  in  the  other  he  tears  down 

mid  lakes  awaj     ami  in    -i  in  entry 

he  does  his  work  the  quicker  he  mines  out   the  ore  and 

moves  on.     Granting  freely  that  the  heal  s...-ml  nysti 
that  which  moat  firmly  attaches  men  to  thi  iting 

further  and  gladly  that  a  system  of    pen 

is  unthinkable  in   America,  it   doe*  nol   seem   illogical   to 

argue  for  different  systems  ol  control  in  the  two  ease,  de 

picled.     Clearly,  a  man  may  buy  Hide's  mil   of  ii   ne  1  hat 

are  unwarrantedly  expensive  when  purchased  out  of  capital. 

Givinj  thing,  and  a  thing  thai  cannol  be 

really  en   aged,  bul  allowing  them  to  luck  up  and 

keep    from   "thers  eapilal   which  should   lie  brought   mil    and 

put  into  circulation  is  certainly  different. 

The  wisdom  or   folly  of  introducing  a   leasing  system 

Coir  any  lands  will  depend  n]    the  particular  phm  adopted 

ami  the  way  in  which  ii  is  administered.  It  is  easy  to 

imagine  a  system  of  leasing  or  a  character  of  administra 

linn  thai  would  he  fatal  to  all  i   lediate  development;  bul 

n  is  also  possible  to  think  out  a  system  that  would  relieve 

many  present  difficulties,  safeguard  the  future,  and  pro 

development.  Whatever  may  he  done  should  only 

be  with  full  knowledge  of  conditions  in  the  West,  the  ter- 

ritory to  he  mainly  affected,  ami  any  changes  made  should 

not  be  radical.  It  is  entirely  possible  In  introduce  a  leas- 

ing system  which  will   retain  to  the  Qovernn   t  the  right 

to  alter  conditions  al  some  specified  dale  in  the  future,  and 

yel  nol  unreasonably  change  the  actual  operating  condi- 
tions now.  If  the  results  are  satisfactory,  further  changes 

can   he  made  as  occasion  arises.     This  is  mil    possible  under 

the  present  syste   f  land  tenure.    A  clai   nee  patented 

belongs  to  I  Ik-  owner  In  d<>  wilh  as  he  likes;  lie  may  work  it 

it  not  work  it,  be  may  make  ii  useful  or  useless  to  the 

community,  lie  may  make  il  a  centre  of  industry  or  he 

may  hold  it  and  block  the  way  of  others  who  would  do  so. 

The   only   remedy    is   taxation    and    possibly   condemnation 

and    repurchase   by    the   public.      Oppi   nts   of   change   too 

often  blink  present  evils,  which  are  in  fad  real  and  wide- 

spread. Their  nature  and  effect  has  perhaps  been  sulli- 
cienlly  indicated.  Some  remedy  must  be  found,  and  il  will 

not  do  lo  dismiss  without  consideration  one  that  is  pro- 

posed, because  nl'  a  fancied  resemblance  to  the  feudal 
sysiein  of  farm  tenure. 

When    Jlr.    finnsevelt    began    making    land    withdrawals, 

and  when  Congress  look  up  I  he  mailer  of  validati   £  the 

withdrawals,  a  mighty  storm  of  protest  went  up  from  the 
California  oilfields.  The  net  result,  however,  was  un- 

doubtedly   g   1.      N'o   candid    observer   can    doubl    thai    the 
condition  of  the  oil  men  there  would  today  be  the  worse  if 

public  land  was  slill  open  to  unlimited  staking.  Further- 
more, all  legitimate  explorers  have,  under  the  withdrawal 

act.  protection  they  never  had  before,  so  long  as  their  op- 

erations are  conducted  in  good  faith.  Evidently  the  terms, 

of  the  law  are  more  important  than  its  title.  Recently  a 

letter  was  sent  to  more  than  fifty  representative  mining 

men  throughout  the  United  Slates  requesting  an  expres- 
sion of  opinion  regarding  the  advisability  of  applying  a 

leasing  system  to  the  public  mineral  lands.  Four-fifths  of 

the  men  replied,  and  all  shades  of  opinion  were  expressed. 

It  is  interesting  to  note  that  nearly  two-thirds  favored 
some  form  of  leasing.  He  is  but  a  poor  judge  of  public 

opinion  who  does  not  sec  Ihal  .sentiment  in  favor  of  such 

a  change  is  rapidly  rising.  It  should  be  the  part  of 

mining  men  lo  inform  themselves,  to  take  a  part,  and  to 

direct  the  framing  of  the  new  law  when  it  is  passed.  Not 

leasing,  but  the  particular  form  of  leasing  is  important. 
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Copper  Mining  in  the  Caucasus 
By  Frederic  W.  Cauldwell 

'American  capital  is  largely  interested  in  the  Caucasus 

Copper  i'"..  Ltd.,  which  was  formed  in  London  in  1!)0()  for 
the  purpose  of  taking  over  and  developing  copper  mines 
in   Murgne   Gorge   district    of   Aitoin,   near   Dzansul   and 
about  50  miles  from  Hat um,  which  had  been  worked  in 

the  time  of  the  Genoese,  several  centuries  ago. 

I"])  tn  the  present  time  the  company  lias  expended  large 
sums  on  the  property,  hut  only  recently  has  it  been  brought 
to  a  stage  where  the  plant  will  pay  operating  expenses 

and  yield  a  margin  of  profit.  The  development  of  the 

mining  property  lias  been  slow  because  the  ore  is  most 
difficult  to  treat,  the  copper  being  so  finely  disseminated 

through  the  rock  that  tine  crushing  is  required.  A  mag- 
netic plant  was  first  erected,  but  was  found  unsatisfactory. 

partly  because  of  the  difficulty  of  cooling  large  quantities 
of  hot  ore  to  the  temperature  required  by  the  magnetic 
machines,  and  partly  because  of  the  difficulty  in  separating 
the  ore  from  the  silica.  Enough  of  the  latter  mineral  re- 

mained attached  to  render  the  concentrate  produced  t < ►•  > 
silieious  for  economical  smelting.  Water  concentration  is 
now  being  used  successfully.  It  yields  a  concentrate  that 

can  be  smelted  with  less  than  15%  of  oil  and  gives  a 

i   very  comparable  to  similar  plants  in  Utah  and  Nevada. 

At  the  present  time  an  extensive  campaign  of  develop- 

ment is  about  to  start  at  the  mine,  and  one  plant  exten- 
sion is  already  under  way.  It  is  proposed  to  increase  the 

crushing,  concentrating,  roasting,  and  smelting  equipment 

to  a  capacity  of  treating  1501)  and  probably  2000  tons  of 

ore  per  day.  The  plant  now  treats  5011  tons  of  ore  per 
day.  In  view  of  these  intended  extensions,  a  description 

of  the  equipment  and  operation  of  the  present  plant  is 
given.  The  mines  contain,  so  far  as  is  .known  from  devel- 

opment work  already  done,  5,000,000  tons  of  3*4%  copper 
ore.  It  is  known  that  there  are  extensions  to  this  body 

far  beyond  that  tonnage  which  have  never  been  developed. 
as  the  ore  now  known  is  sufficient    for  present  needs. 

The  ore  occurs  on  a  steep  mountain-side  in  a  flat  body 
varying  in  thickness  from  SO  to  120  ft.  The  overburden 
to  be  removed  amounts  to  one-third  of  a  toll  for  each 

ton  of  ore  developed.  The  whole  of  the  tonnage  of  ore 
thus  far  developed  can  be  mined  in  open  cuts.  It  is 
planned  to  remove  the  overburden,  S0%  of  which  is  soft 

earth,  by  means  of  hydraulic  giants,  which  will  be  cheaper 
than  steam-shovel  work,  These  conditions,  in  connection 

with  (he  cheap  labor,  will  permit  of  an  exceptionally  low 

cost  for  mining,  which,  with  a  tonnage  of  1500  tons  per 
day,  would  |  robably  equal  the  lowest  cost  obtained  at 

the  huge  porphyry  mines  in  Utah,  Nevada,  or  Arizona. 
With   the  mines  opened  and  the  overburden   removed,  it   is 

estimated   •-'"   r  3000   Ions  of  ore  can   he  supplied   daily 
to  a  concentrator. 

The  en-  is  carried  from  the  mine  in  4-ton  double-hopper 
cars  by  a  short  track  to  a  crushing  mill  having  a  capacity 

of  12oo  tons  per  day.  This  mill  contains  four  IS  by  24-in. 
Blake  crushers  and  eight  sets  .if  15  by  36-in.  rigid  rolls. 

Automatic  feeders  supply  the  first  pair  of  crushers,  which 
crush    to    21--in.    maximum    size.      The   ore    is    then    canned 

"ii    a   Robins   be   peyor   to   a   500-ton   bin.   above    the 
second  pair  of  crushers,  which  crush  to  \' ■_■  in.  Automatic 

feeders  are  also  employed  heje.  From  the  Pdake  crushers 

I  he  ore  is  carried  on  a  belt-conveyor  to  a  bucket  elevator, 

at  the  top  of  which  it  is  discharged  to  the  two  units  com- 
prising the  eight  sets  of  rolls.  Each  set  of  rolls  is  equipped 

with  its  own  elevator  ami  trommel,  so  that  the  material 

already  fine  enough  to  pass  through  the  trommel  is  not 

sent  through  the  corresponding  set  of  rolls,  thus  decreas- 
ing the  formation  of  slime.  The  first  set  of  rolls  has  a 

"s-in.  trommel,  the  medium  roll  a  %-in.  trommel,  and 
the  two  pairs  of  fine  rolls  each  a  5-mm.  (millimetre  =  .039 
in.)   trommel. 

The    ore.    crushed    to    a    5-mm.    size,    is    delivered    to    an 
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aerial  ropeway  id'  the  Pohlig  system,  similar  to  the  Bleich- 
crt  system  in  use  in  the  United  States,  and  carried  to  the 
concentrators  at  a  level  2400  ft.  lower.  There  it  is  divided 

between  two  concentrators,  each  having  a  capacity  of  260 

tons  every  24  hours,  and  is  fed  from  stock  bins  by  auto- 

matic feeders  to  the  hoot  of  a  vertical  elevator,  at  the  top 

of  which  a  elreain  of  water  carries  the  ore  to  six  jigs. 
In  these  all  sizes  of  ore  below  5  nun.  are  jigged.  The 

tailing  from  the  six  jigs  goes  to  revolving  screens  with 
l'e-nim.  holes,  from  which  the  oversize  goes  to  an  Evans- 

Waddcll  Chilean  mill,  equipped  with  l'^-nnn.  screens.  The 
product  of  this  Chilean  mill  joins  the  undersize  from  the 

revolving  screens  and  is  elevated  by  a  bucket  elevator  to 

a  .'i-compartnieut  hydraulic  classifier.  The  coarsest  spigot 
from    this   classifier   is   sent    to    four   jigs,    and    the    tailing 

fr      these   jigs   goes    to    a    second    Chilean    mill    equipped 
with  :,4-mrn.  screens. 

The  ore  from  the  other  compartments  of  the  classifier 

is  sent  to  a  row  of  ten  ti-ft.  Frue  vanners.  The  pulp  is 
divided  over  the  vanners  in  the  proportion  required  by  the 
tonnage  produced  ill  each  of  the  siz.es  of  the  hydraulic 
classifiers.  Each  of  these  10  vanners  thus  treats  between 

20  and  25  tons  of  ore  per  day.  The  tailing  from  each 

group  of  these  first-treatment  vanners  goes  to  a  bucket 
elevator  attached  to  each  group.  After  being  elevated,  the 

failing  is  again  classified  and  treated  a  second  time,  a 

group  of  20  vanners  re-treating  the  tailing  from  the  first 
10.  A  fourth  row  of  10  vanners  is  used  to  give  a  double 
treatment  to  the  slime  obtained  from  the  overflow  of  the 

classifier.  The  slime  is  collected  in  eight  wooden  tanks, 

10  ft.  in  diameter  and  18  ft.  high.  The  concentrate  pro- 
duced averages  approximately  8V2%  copper,  37%  silica, 

and  28%  sulphur.  It  is  sent  to  concentrate-storage  bins 
and  from  there  delivered  to  McDougall  roasters,  18  ft.  in 
diameter,  and  of  the  usual  type  used  in  the  large  copper 

mills  of  the  United  States.  The  red-hot  calcine,  mixed 

with  limestone,  is  delivered  to  three  reverberatory  smelting 
furnaces,  two  of  which  are  35  ft.  in  length  and  one  50  ft. 
All  are  fired  with  oil. 

The  property  is  equipped  with  an  excellent  machine- 
shop  and  a  foundry  of  a  size  usually  found  only  in  plants 
of  several  times  the  capacity  of  this.  These  large  shops 

are  found  necessary,  owing  to  the  distance  and  time  re- 
quired to  obtain  spare  parts.  The  mines  and  smelter  use 

oil  for  fuel  exclusively.  The  oil  is  brought  50  miles  from 

Batum  by  the  company's  own  pipe-line  through  4-in.  Man- 
aeemann  high-pressure  pipes.  The  oil  used  is  that  pro- 

duced  in   the    Caspian   oilfields  and   is   brought    from    Baku 
to    Batum    in    tank    cars.     The    CO!   utrators    include    the 

most  up-to-date  American  machinery.  In  the  smelter  and 

the  crushing  mill  the  machinery  is  partly  of  English  and 

partly  of  American  manufacture  of  the  most  improved 

types.  In  extending  the  plant,  the  company  will  install 

equipment  on  the  same  general  lines  as  that   now   in  use. 
At  the  present  time  over  1100  men  are  employed  in 

the  mines  and  the  smelting  work  and  in  construction.  The 

labor  is  cheap  and  fairly  efficient.  A  great  variety  of 
nationalities  is  found  at  work  in  the  different  departments. 

The  miners  are  chiefly  Greeks  and  Turks,  with  Persians 
working  in  the  crushing  mill.  At  the  concentrators  the 
laborers  are  Russians,  Turks,  and  Georgians.  In  the 

machine-shop  and  foundry  Russians  ana  ,..  .s!.-.ns  are  to 
he  found  almost  exclusively,  while  al  the  smelter  the  labor 
is  exclusively    Persian. 

The  property  is  about  50  miles  from  the  seaport  of 
Batum.  The  Government  macadamized  military  road  covers 

.'!.")  miles  of  this  distance  and  the  remaining  14  miles  the 
Company  was  obliged  to  construct  at  great  expense.  This 
road  had  to  he  built  along  the  face  of  mountains  through 

rock  and  sliding  soil.  During  the  10  years  of  its  existence 

the  company  has  conveyed  in  wagons  100,000  tons  of  sup- 
plies, machinery,  am]  product  over  this  111  miles  of  road. 

All  the  copper  produced  by  the  company  is  sold  in  Russia 
and  commands  a  good  price,  as  the  duty  on  foreign  copper 

imported  into  Russia  is  5  rubles  ($2,575)  per  pood  (36.1 
lb.).  The  property,  in  point  of  ore  tonnage  developed, 
is  today  one   of  the  large  mines  of  the  world. 
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The  Spring  Valley  Oilfield  in  Southwestern  Wyoming 

Bj     I        I      II      MiKHII.I. 

-  in  southern   Uinta  county,  Wyomii 
Um  li 

tun-  i  uul  witli  much  care  by  A.  I     V\  itoh  and 
i  Um  results  were  publ 

in    Bulletin   285   an, I    I'rufewunnal    I'  the 

I'.  8.  i  S  Po  then  publications,  especially 
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as  foil 

In   thf  vicinity  of   Spring   Valley   Ine   ra   bars  "I    Um 
coal  al  several  levels,  aw 

i  away,  leaving  exposed  the  undi 

ul'  tin'  Jurassic,  and  to  the  eastward,  U|    Um 
posure  of  Jurassic  and  thi 
baa  been  bud  down  ■  great  thickness  of  Eoceuo  Tertiary 
beds  included  in  Um  Wasatch  _-i  ■>ni>  ami  known  individn 
ally  aa  the  Almy,  Fowkes,  and  Knight  formations,  having 
an  aggregate  thickness  "i   5000 
beds  dip  eastward  about   20  .  extending   for  miles  in   the 
same  direction,  in  unbroken  benches  and   plateaus. 

No  Cretaceous  strata  are  exposed  east  ol   the  anticlinal 
a\^.  and   no  information  is  available  us  to  the  level 

VIEW   Al  BOSS   SPUING   VALLEY    ANTICLINE,  XOHTII    OF   I.KIiOV   STATION. 

folded  in  an  anticline  with  northeasterly  axial  trend.  This 
is  succeeded  on  (lie  wesl  by  a  synclinal  fold,  the  wesl 

limb  ul'  which  is  overturned  to  the  easl  and  adjoins  on 
the  wesl   an  extensive  fault  also  trending  northeasterly. 

Near  the  base  of  the  Cretaceous  is  a  formation  called 

the  Aspen  slnili'.  1800  to  2200  ft.  thick,  having  interca- 
lated beds  "I  sandstone  varying  in  thickness  up  to  tin  ft. 

which,  (in  the  "est  dip  of  the  anticline,  cany  nearly  all 
the  petroleum  found  in  this  region.  At  one  point  oil  lias 
been  found  in  the  underlying  Bear  River  sandstones,  which 
are  about  24110  ft.  thick  and  form  -the  base  of  the  Cre- 

taceous, resting  directly  On   the  Jurassic   red  sandstones. 
The  productive  oilfields  lie  on  the  west  limb  of  the 

anticline  between  the  outcrop  of  the  Aspen  shale  and  the 

axis  of  the  syneline.  But  while  a  synclinal  axis  theoret- 
ically offers  opportunity  for  the  accumulation  of  oil,  it 

happens  that  along'  the  axis  of  this  particular  syneline, 
in  the  vicinity  of  Spring  Valley,  the  top  of  the  Aspen 
shale  lies  at  depths  of  2(100  to  4000  ft.  below  the  surface. 
As  this  formation  is  about  2000  ft.  thick  and  the  exact 
level  of  the  oil-sand  is  not  known,  il  will  be  seen  that 

along  this  axis  wells  3500  to  5500  ft.  deep  will  be  re- 
quired to  reach  oil.  Further,  it  is  possible  that  the  pres- 

sure of  this  great  thickness  of  strata  may  have  compacted 
the  sandstones  along  the  axis  and  reduced  their  porosity. 
If  this  be  true,  better  opportunities  may  be  found  on 
the  west  dip  of  the  anticline. 

Along  the  axis  of  the  anticline  the  Cretaceous  beds  have 

the  buried  surface  of  the  Cretaceous  or  the  thickness  of 

the  Tertiary  beds  which  overlie  it.  The  accompanying  sec- 
tion shows  this  structure  in  diagrammatic  form. 

East   of   the   anticlinal    axis   the   eroded    surface   of   the 
Cretaceous   is  covered   unconformably  and  deeply  by  the 

SECTION    ACROSS    SPRING    VAL1.EV    ANTICLINE. 
I  After  A.   C.  Veatch.) 

Eocene  Tertiary  beds,  and  the  existence  of  oil  in  the  Aspen 
shales  has  not   been   proved. 

No  wells  have  yet  been  sunk  through  these  Tertiary  beds 
to  determine  the  line  of  outcrop  of  the  Aspen  formation 
on  the  old  surface  of  the  Cretaceous.  Further,  while  the 

presence  of  oil  in  the  Aspen  formation  on  the  east  limb 
of  the  anticline  is  in  every  way  probable,  it  cannot  be 
regarded  as  certain,  since  there  are  geologic  possibilities 
that  might  interfere  with  it.  Therefore,  concerning  this 
territory  east  of  the  axis,  information  is  lacking  on  the 
most  important  points.  These  are:  (a)  the  thickness  of 
the  Tertiary  deposits  overlying  the  upturned  edges  of  the 
Cretaceous  beds;  (b)  the  distance  east  of  the  anticlinal 

axis  at  which  the  Aspen  shale  outcropped  on  the  old  sur- 
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face,  now  buried — it  is  obvious  that  the  deeper  the  ero- 
sion of  the  Cretaceous  the  greater  would  be  the  thickness 

of  the  overlying  Tertiary  below  the  present  surface  and 

the  greater  the  distance  of  the  buried  Aspen  outcrop  to 

the  east  of  the  anticlinal  axis;  (c)  the  presence  of  oil 
east  of  the  anticline  in  the  Aspen  shale  or  in  any  other 
formation. 

On  the  last  point,  about  all  that  can  be  said  is.  that 

oil  will  probably  be  found  in  this  formation,  but  the  num- 
ber of  wells  that  must  be  drilled  on  any  particular  section 

line  across  the  strike,  in  order  to  find  oil.  or  the  depth 

at  which  it  may  be  found,  is  wholly  conjectural. 

The  region  east  of  the  anticline,  therefore,  offers  pos- 

sibilities as  an  oilfield,  but  will  require  extensive  explora- 
tion. 

There  are  but  two  seepages  in  the  Spring  Valley  region. 

One,  called  the  Brigham  Young  oil  spring,  was  known  to 
the  Mormons  in  1847.  and  is  situated  near  Hilliard,  on 

the  N.E.  V4  of  the  N.W.  %  of  Section  4,  T.  13  X,  R.  119 

W.  The  other,  known  as  the  White  oil  spring,  is  on 

the  S.E.  Vi  of  the  N.W.  i4  of  Section  33.  T.  14  N..  R. 
119  W.  This  was  discovered  in  1S67.  The  Carter  oil 

spring,  on  the  S.W.  %  of  the  NJE.  U  of  Section  31.  T. 
14   N.,   R.   119   W.,   was   started   in   1868   by   opening   a 

SOUTHERN    WYOMING   OIL   TERRITORY. 

(Spring  Valley  field  in  black  near  railway.) 

small  adit  for  coal.  This  oil  bad  a  gravity  of  21°B.  In 
1900  a  well  was  sunk  by  the  Union  Pacific  Railway  Co. 

about  one-half  mile  southwest  of  Spring  Valley  station, 
and  yielded  oil  at  three  levels,  491  to  493  ft.,  573  to  581 

ft.,  and  1148  to  1170  ft.  With  the  exception  of  the  wells 

drilled  through  the  Aspen  shale  into  the  Bear  River  forma- 
tion, all  the  wells  of  the  productive  field  take  their  oil 

from  sandstone  layers  in  the  Aspen  shales.  These  sands 
vary  in  thickness  and  in  number,  as  shown  by  the  table 
of  well  records.  It  is  said  that  the  wells  at  the  north 

end  of  the  developed  field  have  thicker  beds  of  oil-sand 
than  those  at  the  south  end,  and  this  seems  to  be  the  case. 

An  extensive  and  detailed  set  of  well  records  from  this 

field  has  been  published  in  Professional  Paper  No.  56, 

pp.  139  to  169.  Since  the  paper  was  issued,  but  few  wells 
have  been  drilled,  the  most  important  being  those  of  the 

Texas  King  Oil  Co.  and  that  of  the  Roberts  Oil  Co.  In 

Texas  King  well  Xo.  1.  the  Top  of  the  oil  sand  was 
reached  at  758  ft.  The  bottom  of  the  well  is  20  ft.  below. 

The  Roberts  well  No.  1  met  oil  at  840  ft.,  with  20  ft. 
of  oil-sand. 

The  oil  of  this  field  as  it  flows  from  the  pumps,  is  free 

from  sand.  The  oil-sands  are  evidently,  therefore,  more 
coherent  than  those  in  California  and  Texas,  where  the 
oil  carries  a  considerable  percentage  of  its  bulk  in  fine 
sand.  The  earlier  wells  drilled  in  this  field  were  cased  to 

the  bottom  of  the  sand,  and  the  casings,  according  to 

California  practice,  were  perforated  at  the  points  where 
oil-sand  was   detected. 

In  all  cases,  while  the  wells  when  first  brought  in  have 
yielded  from  60  to  130  bbl.,  within  a  few  months  they 
have  fallen  off  to  a  production  of  from  5  to  15  bbl.  per 
day.  The  drillers  explain  the  falling  off  of  the  flow  by 

the  suggestion  that  paraffiue  is  deposited  in  the  perfora- 
tions through  evaporation  of  the  volatile  constituents  when 

the  wells  are  pumped  dry.  This  paraffine  can  be  melted 

out  by  the  use*  of  steam  or  hot  water.  During  the  past 
year  three  wells  were  drilled,  in  which  the  casing  stopped 

at  the  top  of  the  oil-sand.  In  these  also,  the  flow,  while 

copious  at  the  beginning,  shrank  very'  greatly:  in  one 
case  from  124  bbl.  per  day  at  the  outset  to  16  bbl.  Evi- 

dently, therefore,  if  deposition  of  paraffine  is  the  cause 
of  the  decrease  in  flow,  it  must  occur  in  the  pores  of  the 

oil-sand.  The  suggestion  is  now  made  that  the  flow  can 

be  restored  by  slvooting  with  nitroglycerine.  This,  how- 

ever, has  been  tried,  in  one  case,  without  permanent  re- 
sults. Until,  therefore,  some  one  succeeds  in  maintaining 

the  How  of  a  well,  it  is  not  certain  that  this  can  be  done, 

and  the  field  may,  at  present,  be  regarded  as  one  of  uni- 
formly small  production.  The  Pittsburg-Salt  Lake  Oil  Co. 

has  five  wells  which  were  drilled  some  years  ago,  and  the 

average  production  of  these  wells  is  about  4  bbl.  each 

per  day.  The  present  output  of  the  whole  Spring  Valley 
field  is  only  100  bbl.  daily  from  a  total  of  16  producing 

wells,  or  an  average  of  6.6  bbl.  per  well  per  day.  At  a 

market  price  of  $1.60  per  bbl.,  this  corresponds  in  in- 
come to  a  production  of  35.2  bbl.  per  well  per  day  of 

California  fuel  oil  at  30c.  Oil  of  high  gravity  and  value, 

theoretically  costs  less  to  market,  because  the  transporta- 
tion charges  are  proportionally  lower. 

The  oil  of  the  Spring  Valley  field  varies  in  gravity 

from  41  to  49°B.  It  is  not  always  carefully  handled  and. 
when  pumped  into  uncovered  wooden  tanks,  loses  3  to 

4CB.  by  evaporation.  When  it  reaches  the  refinery  its 

gravity  is  said  to  be  from  41  to  45°B.  As  stated  by 

the  Utah  Refining  Co.,  the  oil  contains  on  'an  average: 
gasoline.-  15r;  ;  kerosene,  4.V f0 ;  lubricating  oil,  40  per  cent. 
An  analysis  made  of  one  of  these  oils  by  a  Boston 

ehemist   gave   the   following  results: 
Per  cent. 

Light   naphtha        10.67 
Illuminating   oils        34.67 
Lubricating  oils       41.16 

Residue,   largely   paraffine        13.50 

As  all  the  Spring  Valley  oil  is  adapted  to  refining,  its 

natural  market  is  a  refinery.  At  present  all  oil  brought 
to  the  railroad  at  Spring  Valley  and  Leroy  goes  to  the 

refinery  of  the  Utah  Refining  Co.  at  Salt  Lake  City. 

The  same  company  controls  a  small  refinery'  near  Spring 
Valley  station  which  is  not  now  in  operation.  A  refining 

plant  brought  to  Leroy  from  a  locality  near  San  Francisco, 

California,  is  being  erected,  but  has  not  yet  begun  sys- 
tematic operations. 

The  Pittsburg-Salt  Lake  Oil  Co.  has  pipe-lines  from 
Spring  Valley  to  all  the  producing  properties  except  that 

of  the  Standard  Reserve  Oil  Co.  A  gravity  pipe-line  has 
been  laid  from  the  wells  of  the  latter  company  to  Leroy. 

where  at  present  this  oil  is  loaded  into  tank-cars  and 
shipped   to   Salt  Lake   City. 

The  Utah  Refining  Co.,  through  its  purchasing  company, 

the  Pittsburg-Salt  Lake  Oil  Co.,  pays  at  the  well  $1.60 

per  bbl.  for  oil  of  41°B.  gravity  or  higher.  For  oil  below 
41°B.,  5e.  pi"''  degree  is  deducted  from  this  price.  The 
two  refineries  of  the  Utah  Refining  Co.  are  said  to  have 
a  total  capacity  of  1000  bbl.  daily,  but  the  total  supply 

is  only  100  bbl.  daily,  which  is  all  treated  at  the  Salt 
Lake  City  refinery.  The  refinery  at  Leroy  proposes  to 

pay  $1.75  per  bbl.  for  43°B.  oil;  adding  or  deducting 
5c.  per  degree  above  or  below.  It  has  been  suggested 
that  the  product  of  this  field  might  be  profitably  shipped 

to  the  Standard  Oil  Co.'s  refinery  at  Florence,  Colorado, 
or  to  that  at  Boulder,  but  I  have  not  had  opportunity 

to  verify  the  possibility  of  this. 
The  costs  of  operation  in  this  region  are  difficult  to 

ascertain,  because  there  has  been  no  systematic  study  of 

this  detail  by  the  operating  corporations.     Apparently  con- 
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ditions   .in'   similar   to   those   in   California       Ml 

i  when  tin-. 
be  bad  in  the  vioinil 

Kur  drilling,  as  in  California!  the  standard 

■  '.    To  ilnll  a  tir-i  »iM  1000  ft,  deep  will 
■boul  $10,000.    IT  other  Miinlar  welli  an  to  l»-  drilled 

nearby,  tiny  liin  lx-  pal  down  tor  aboat  16000  each. 
Tlir  ■  now  •>[>i-r:ii n  .-  are:     Pittaburg-Sall  Lake 

oil  i'....  Salt  Lake  (Sty,  6  walls,  1200  to  1600  ft  deep; 
Texas  King  Oil  Co.,  Bvanston,  Wyoming,  2  walla,  BOO  tt 

dt'i'P   (No.   1   wall  oil-sand  768  t"  788   ft.) ;   Robei 

<'...,  !  \V > . >n in i ■_-.  1   will,  oil-sand  B40  to  BOO  ft., 
two  E  ft  Bands  below;  International  Consolidated  i>il  ('".. 

insetts,  6  walls;  Standard  Reserve  Oil  Co., 

Chicago,  Illinois,  I  wells.  Those  not  producing  are:  Duch- 
ess I'll  c...  Spring  Valley,  Wyoming;  Manhattan  oil  Co., 

Bvanston,  Wyoming;  Alleghany  on  Co.,  Bvanston,  Wyo- 
ming; International  Petroleum  ft  Oil  Development  Com- 

pany. 

Accurate  'Slop-Coppers' 

By  A.  .1.  siu 

Tli.'  volume  "I'  work  around  large  copper  mines  and 
mills,  necessitating  the  employment  of  :»  system  of  assay 

in:.*  lor  mine  or  drill  samples  which  is  pid  than  the 
iodide  or  electrolytic  methods,  naturally  forces  the  as 

gayer  to  fall  bach  mi  the  so-called  'slop-coppers.'  But 
tin.  average  chemist  is  apt  to  conceive  tin'  idea  thai  Blop. 
coppers  means  sloppy  coppers,  am!  works  in  accordance. 

Tim  'slop'  method,  if  pro]  er  precautions  are  observed, 
v.  ill  give  accurate  results  even  mi  low-grade  refractory  ores. 

The  lirst  consideration   I'm'  accurate  work   is  that,  with 
ore  assaying  from   1   to  3%,  the  amount   of  copper  con- 

tained in  the  ore  is  relatively  so  small  that   from  a  1  gin. 
.  the  solution" will  be  so  dilute  at  the  time  of  titration 

that   it   will   hi>  difficult   tn  obtain   an   accurate  end-point. 
By  starting  with  2  gm.  I    sider  that  the,  large  bulk  of 

material  handled  in  tin'  assaj  i-  more  than  co  sated  for 
by  the  advantages  obtained.  The  next  important  consid- 

eration is  that  sumo  portion  of  the  copper  is  usually 

iciati  -1  with  tin'  iron  pyrite,  which  is  far  more 
soluhle  in  aqua  regia  than  in  nitric  acid.  The  course  of 
operations  that  I  have  found  i"  give  besl  results  is  to  put 
2  gm.  of  pulp  (through  a  100-mesh  screen)  into  a  casserole 
and  boil  nearly  t"  dryness  with  15  c.c.  of  aqua  regia.    Then 
add  10  e.e.  of  nitric  acid  ami  boil  until  it   h   tes  fairly 
syrupy.  Then  add  about  V£  gm.  of  chlorate  of  potash  and 
boil  for  live  or  six  minutes.  This  will  sometimes  throw  down 

a  dark  brown  prci-ipitale  which  is  probably  mostly  man- 
ganese dioxide.  [  have  found  from  a  large  number  of  re- 

sults that  the  proper  manipulation  of  chlorate  will  always 
prevent  the  yellow  precipitate  which  sometimes  forms  when 

titrating,  and  causes  difficulty  in  reading  the  end-point. 
The  assay  is  washed  from  the  casserole  into  a  small  beaker 

with  boiling  water  and  allowed  I"  cool  until  il  will  not  'spit' 
too  violently  when  ammonia  is  added.  The  ammonia  is 
put  in,  a  little  at  a  time  with  constant  stirring,  until  the 
iron  is  completely  precipitated.  It  is  very  poor  practice  in 
add  ammonia  directly  in  the  casserole,  as  it  is  then  difficult 
to  see  the  precipitate,  also  to  wash  it  out. 

The  assay  is  now  filtered  into  a  titrating  flask  and  the 
precipitated  iron  washed  with  boiling  water.  This  iron 
always  contains  some  of  the  copper  present  and  should 
be  washed  into  a  beaker  and  nitric  acid  added  drop  by  drop 

until  the  precipitate  is  almost  dissolved.  It  is  usually  bel- 
ter not  to  completely  dissolve  it,  as  this  may  again  put  the 

manganese  into  solution.  Ammonia  is  now  added  until  all 
of  the  iron  is  re-precipitated,  and  then  the  material  is 
filtered  through  the  same  paper  into  the  titration  flask.  The 
precipitate  is  washed  with  boiling  water,  and  if  the  filter 

paper  shows  any  signs  of  blue  color  the  re-solution  and  re- 
precipitation  is  again  repeated. 

For  standardizing,  the  best  results  are  obtained  when  the 
amount  of  copper  in  the  standard  is  approximately  the  same 

Inch  -I   

approximated  when  »v< its  t"  add  approximately  ti 
elements  t..  the  standard  us  will    in    in   ti.- 

it  through  Hie  same  us  it  n  were 
to  tiii.l  the  exact  weight  of  a  piece  "t  coppor  than  U 
to  cut  it  to  tome  exael  weight,  such  as  in  ,,, 
before  Hated,  it  should  he  approximately  ol  i  ighl 
as  the  copper  iii  the  assay.     If  we  start   with  2  gm.  "t    pulp, 
(hen  each  20  in:,  of  copper  is  equivalent   to   l  h    || 
much  less  confusing  to  divide  the  weight  of  the  standard 
by  20  ami  record  as  an  equivalent  percentage  than  to  keep 
its  exact  weight.  For  instance,  if  the  weight  i>  14.6  mg., 
record  as  2.32%.  Two  standards  should  he  weighed  and 
one  titrated  at  the  beginning  of  a  set  ..t  assays  and  the 
other  at    the  finish.      In   titrating,  the  solution   should   he   at 
the  temperature  of  the  r   i  and  the  same  amount   of  time 
and  agitation  given  to  each.  It  is  also  heller  to  stop  at 

■  I  point  than  to  lake  out  all  the  color;  the 

important  thin";  is  to  have  the  same  emhpoini  for  all  assays 
and  standards.  To  avoid  errors  in  calculation,  the  rcsiills 
should  he  recorded  in  the  form  shown  below: 

Burette  Net  Percentage 
No.  reading.  reading.  copper. 

2.7i'c,    standard     10.15  10.15  0.272 per e.e. 
1         21.0  10.85  2.96 
2          30.6  9.6  2.H2 
3          41.35  10.75  2.94 

4          50.7  I'.::.-.  2.55 
standard    5855  7.85  0.274  per  c.c. 

The  mean  strength  will  be  0.273';  copper  per  c.c.  In 
rapid  work  there  is  possibility  of  an  error  of  subtraction 
or  multiplication;  a  quick  check  on  the  arithmetic  is  ob- 

tained by  adding  the  final  assays.     The  si   I'  these  should 
equal  their  total  nel  burette  reading,  limes  the  mean  strength 
of  solution.  In  the  above  table  the  sum  of  the  assays  from 

Xo.  1  tO  No.  -I  is  11.07%,  and  the  total  net  burette  reading 
is  50.7-10.15  =  40.55  c.c.  Now,  40.55X0.273  =  11.07; 
which  checks  the  calculations. 

The  water  used  in  the  analysis  is  an  item  of  considerable 

importance.     Most  of  the  so-called  'distilled'  water  ar   d 
a  mine  or  mill  is  condensed  steam,  and  frequently  contains 
oil  or  boiler  compounds  which  may  seriously  affect  the  re- 

sults. The  most  satisfactory  water  thai  I  have  found,  where 
pure  distilled  water  is  not  obtainable,  is  secured  by  adding 
a  liltle  ammonia  to  ordinary  spring  or  hydrant  water  and 

boiling  until  all  of  the  excess  ol'  ammonia  is  gone.  This, 
when  decanted  from  the  precipitated  lime  ami  other  salts, 
will  nearly  always  give  a  good  end-point.  The  final  pre- 

caution for  good  results  is  the  use  of  pure  potassium  cya- 
nide. I  have  found  from  a  number  of  experiments  with 

partly  decomposed  cyanide  that  its  strength  is  liable  to 
vary  with  the  part  of  the  burette  from  which  il  is  drawn, 
being  stronger  at  I  he  bollom  of  the  huietle  than  at  the 
top,  or  the  reverse.  These  precautions  may  seem  to  be 
trivial,  but  on  refractory  low-grade  ores  they  are  virtually 
essential,  and  if  carefully  followed,  I  think,  will  give  prac- 

tically as  good  results  as  the  average  iodide  or  electrolytic assay. 

Location  Notice 

Below  is  given  verbatim  a  copy  of  a  location  notice  found 
in  California.     It  illustrates  that  in  America  one  may  know 
more  of  the  rales  of  law  than  of  language. 

Notis  : 

i  the  under  shied  hav  this  day  claimd  &  located  this  spring 
for  millen  &  minen  purpes  on  the  golden  rull  min. 

claim  5  ackers  of  land  &  runs  500  feet  each  way  from  this 
notis. 

this  spring  is  knoun  es  the  iren  Spring  on  eors  gold  gulch 
in  town  ship  9  fresno  Co.  Cal. 

located  on  the  groune  this  29  day  of  June  1S88. 
locater  Signed. 
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Practical  Applications  of  the  Specific  Gravity  Flask 

By  H.  Stadler 

*Thc  principal  objects  of  these  notes  is  to  show  the  great 
practical  possibilities  of  the  specific  gravity  Bask,  which 
in  future  should  prove  to  be  one  of  the  most  useful  and 

indispensable  instruments  for  efficient  and  reliable  control 

of  the  condition  of  mill-pulp.  W.  J.  Sharwood's  admira- 
ble article  on  the  measurement  of  pulp  and  tailing3  is 

presumably  familiar  to  all  millmen  who  have  to  ileal  prac- 
tically with  the  handling  of  pulp.  The  present  notes  do 

not  pretend  to  add  much  that  is  really  novel,  but   I  trust 

added  to  the  uiark  (in  the  BUggested  flash  to  the  top),  the 

total  weight  OT  the  contents  is  then  taken.  The  density 

is  obtained  by  the  use  of  formula  (1).  "Wet  material, 
such  as  mill-pulp,  is  preferably  dried  and  weighed  after 
the  determination  of  the  specific  gravity  of  the   pulp. 

II.  Determination  of  Specific  (Suavity  of  Fixes 

Almost  all  factors  determining  the  nature  of  pulps,  from 

the   milhnan's  point  of  view,   are  governed  by   the  spei 

top* 
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that  -one  practical  conclusions  drawn  from  the  above  and 

other  papers  on  this  subject2  will  be  welcome  to  those 
whose  daily  duties  leave  very  little  spare  time  for  a  thor- 

ough   study    of   technical    literature. 

In  practice  it  has  been  found  that  flasks  having  a  large 

mouth  ground  true,  the  ground  edge  to  be  used  as  the 

mark  of  capacity,  are  more  convenient  for  taking  fair 
samples  than  the  usual  glasses  with  a  mark  below  the  mouth. 

In  consequence  of  sand  adhering  to  the  glass  above  the 
mark,  the  hitler  are  more  difficult  to  till  accurately. 

I.  Determination  of  Dknsity  (Specific  Gravity) 
OF   S«LIDS 

If  the  specific  gravity  of  the  solid  ore  under  treatment 

be  not  taken  at  an  accepted  average  value,  it  may  be  de- 
termined by  any  well  known  method.  For  instance,  if  the 

material  is  dry,  a  known  weight  (in  grams)  of  the  mate- 
rial  under  examination    is   placed   in   the  flask,   and   water 

•Extract  from  the  Jour.  Chem.,  Met.  and  Min.  Soc.  of 
South  Africa,  November  1911. 

iTfte  Mining  Magazine.  Vol.  I,  Nov.  and  Dec.  1909. 

=See  F.  B.  Hyder's  'Specific  Gravity  Estimation  of  Pulp.' 
Colorado  Scientific  Society,  Vol.  IX,  p.  417:  and  W.  A. 
Caldecott,  Jour.  Chem.,  Met.  and  Min.  Soc.  of  S.  A.,  Vol.  II, 
p.  375. 

gravity  of  the  pulp.  If  the  metric  system  of  weights  be 

used,  the  specific  gravity  is  at  once  obtained  by  dividing 
the  net  weight  of  the  pulp  by  the  volume  occupied]  Or  when 

a  1000-C.C.  flask  is  used  by  cutting  off  the  last  three  deci- 
mals of  the  net  weight  of  the  pulp  (in  grams).  The  spe- 

cilic  gravity  of  slime  pulp,  in  which  all  solids  are  freely 
suspended,  may  be  measured  by  a.  hydrometer, 

III.  Determination  of  Percentage  (bt  Weight)  of 

Dry  Solid  and  Water 

Although  the  specific  gravity  is  indicative  of  the  consti- 
tution of  pulps,  the  percentage  of  dry  solid  or  moisture 

conveys  a  more  definite  impression  to  the  average  mind. 
The  usual  method  of  determining  the  percentage  of  solids 

and  moisture,  by  drying  and  weighing,  is  very  troublesome, 
and  also,  as  done  in  practice,  unreliable  and  inaccurate. 
Hence  methods  based  on  specific  gravity,  formula  (3),  are 

vastly  quicker  and  more  convenient. 
Any  alteration  in  the  composition  and  in  the  rate  of 

flow  of  pulps  shows  itself  by  a  marked  change  in  the 

percentage  of  moisture  and  this  therefore  gives  a  reliable, 
sensitive,  and  effective  control  in  the  uniform  distribution 

of  the  pulp  and  the  regular  working  of  classifiers.  For 
instance,  at  a  mine  where  a  set  of  eight  similar  classifiers 
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via-   fad   with  ||  pulp,  the  moisture  in  III* 
underflow     of     III.-     .1    ■  .-.I,     at      III. 

moment,  I  wing  thai  the  distribu- 

tion mlp  over  the  rlaniflera   was   very   irregular. 

It  ia  i..  !»■  hoped  that,  aritfa  lush  a  aonvanianl  mea 
hand,  iniiiiiifii  will  paj   more  attention  to  the  control  of 

iiulivi.lii.il  unit-,  aa  ili''  total  average  ilwaya  gives  figures 
which  an  no  help  in  detecting  faulty  work. 

IV.  t..\sv..k  Musi  -!■  Total  Polm  (Tp) 
of   Dkv   Shim,  in    l'i  LPS    t  T-  | 

Tonnage  measurements  ..t  flowing  quantities  are 
ally  made  by   running  pnlp  tor  a  measured  I 

veasel  ..t  sufficient  rapacity  i..  give  fairly  accurate  results. 
Scales  for  weighing  the  large  quantities  collected  an-  nol 

practically  available,  an. I  the  drawing  oft  of  the  water, 
drying  and  weighing  of  the  solid  portion  in  such  qu 
ties  still    lees   practicable,     All    these   inconveniences   are 

avoided  by  reckoning  the  tonnage  from  the  volume  occu- 

pied by  the  total  pnlp  (in  cubic  feet)  and  its  specific 

ity.  by  formula   (4t   for  tin-  total  pnlp.  ami  by  formula 

i". i  tin-  ilu>  dry  s.ili.l  portion  only. 
The  simples!  manner  t..  earrj  .mi  these  measurements 

is  I..  nm  tin.  pnlp  into  a  box  of  known  rapacity,  large 
enough  to  take  at  least  one  minute's  run  of  the  slream. 
The  exact  time  required  for  filling  is  taken  by  a  Btop- 
watch,  the  point  of  overflow  being  easily  ami  exactly  de- 

terminable. The  spe.-iiie  gravity  is  determined  from  sep- 
arate representative  samples  taken  simultaneously,  ami  the 

dated  weight  of  pulp  or  dry  slime  passing  during  the 

time  [I  in  seconds)  are  then  need  t..  give  the  hourly  or 
daily  quantities.     If.  in  all  measurements,  boxes  of  equal 
capacity  are  need,  lor  instance,  lii  en.  ft.  (the  vohm   f 
half  a  tun  of  water),  all  the  constant  factors  may  he 
condensed  into  one.  For  a  box  of  the  above  capacity  the 
formula)  for  Rand  ore  are: 

Tons  of  total  pulp  in  24  hours:  (Tp)  = 

Tons  of  dry  solid  only   (Ts)  : ip-l) 

t 
68609 

Since  the  capacities  of  launders,  vats,  pumps,  and  other 
machines,  as  well  a-  the  rales  of  overflow  of  classifiers  are 
determined   by   the   volume  of  the   pulp,   the  fluid   ton   of 
32  CU.  ft.  (equal  to  the  volume  of  20(111  ll>.  water,  on  the 

assumption  that  1  cu.  ft.  of  water  weighs  62.5  lb.)  is  fre- 

quently used  as  a  unit  in  mining  work.  The  tonnage  of 
pulps  of  known  specific  gravities  is  readily  converted  into 

fluid  tons  by  formula  (7)  lor  the  total  pulp  ami  by  formula 
I  9  I    for  the  dry  solid  portion. 

The  same  method  is  also  applicable  on  a  large  scale  to 
the  tonnage  measurement  of  vats,  provided  the  consistence 

of  the  pulp  is  not  change, 1  by  drawing  off  water  or  slime 

(as  is  the  ease  with  sand-collecting  and  slime-settling  vat), 
or  by  adding  cyanide  solution  (as  happens  with  slime- 

treatment  vats).  For  large  measurements  the  practical 
utility  of  this  meih.nl  is  therefore  confined  to  agitation  or 

circulating-vats,  and  in  all  other  eases,  for  lack  of  better 

methods,  resort  must  be  had  to  the  method  commonly  prac- 

tised, inaccurate  as  it  is,  of  estimating  the  dry  solid  by 
the  established  dry  weight  of  the  settlement  volume.  This 

varies  considerably  with  the  nature  and  the  fineness  of  the 

ore,  and  should  therefore  be  cheeked  frequently  and  cor- 
rected if  necessary  by  actual  test.  For  such  tests  the 

method  I  describe  is  suitable,  as  no  drawing  off  of  water 
nor  drying   is   necessary. 

At  the  Knight  Central  G.  M.  Co.  the  daily  tonnage 

measurements  of  the  mill-pulp  for  several  years  past  have 
been  regularly  taken  by  the  gravity  method,  which,  after 

careful  investigation,  was  found  to  give  most  reliable  re- 
sults. In  addition  there  is  the  advantage  that  it  can  be 

carried  out  without  waiting  for  settlement  of  the  slime. 
After  filling  the  first  transfer  tairk  with  solution  and  after 

circulation  (the  whole  operation  taking  about  four  hours), 

two  samples  are  taken,  one  at  the  delivery  pipe,  represent- 
ing the  pulp  at  the  bottom  of  the  tank,  and  one  from  the 

upper  part,  to  get  a  representative  average  for  the  whole 
content. 

The  relal   

calculated   from   Ibe   i 

•  hi-  measured  at  the  inflow,  overflow,  rflow.    Wo 

eomponenl  can  so  quickly  and  reliant)  be  the 

..I    dry   solid   taken    with   Ibe  i|   iflc  gravity 
llask.     From  the  pen  -■.  obtained,  the 

tonnage  of  the  total  pulp  underflow  ia,  ■  percentage 
the  total  pulp  inflow)   is  calculated  by  formula   (H>i  and 

the  t   tags  "t    drj    Bolid   underflow   (aa  a  perc 
dry  solid  inflow)  by  formula  ill).  In  neither  rasa  is  it 

first  ii.ti— ;in  to  calculate  the  percentage  of  solid,  since 

the  flowing  quantities  of  tin-   underflow  can   directly   he 
determined    from   the   values  of   the  bj   iflo   gravity,  by 

formula    (12)   to  gel    the   percentage   •  ■(    the   total    pulp. 
and  hv    l  13)   (o  gel  thai  of  the  dry  solid  portion  only.     The 

accuracy  obtainable  by  the  specific  gravity  method  is  only 

limited    ill    practice    by    tlic    accuracy    with    which    ihe   means 

at  our  disposal  determine  the  correct   values  of   1 1 1   the 

Volumetric   weight    Of   the   pulp    (w),    121    (he   density   of 

solid  (dl.  and  l.'i)  the  specific  gravity  ..f  the  liquid  (8). 
ill.  Accuracy  of  Volumetric  Weight  of  Pulp. — When 

using  a  1000-c.e.  flask  an  error  in  content  or  in  weighing 
of  even  10  c.c.  or  10  gin.  respectively,  affects  the  specific 

gravity  (p)  of  the  pulp  in  the  third  decimal  only.  For 

a  1:1  pulp  the  error  is  0.0007'";.  which  increases  with 
the  dilution  of  the  pulp.  A  variation  in  (p)  of  0.01  in 

a    1:1   pulp   (Rand  ore)    gives  an  absolute  error  of  0.71'; 
in  the  calculation  of  the  dry  solid  or  moisture  percentages, 

corresponding  to  1.48%  of  the  true  value.  With  the  dilu- 
tion of  the  pulp  the  error  increases  progressively.  The 

accuracy  of  the  tonnage  measurement  of  the  total  pulp 

varies  as  that  of  (p),  while  the  tonnage  of  the  dry  por- 

tion shows  an  error  of  2.17%  which  increases  progress- 
ively with  the  dilution  of  the  pulp.  If  we  allow  such 

rough  work  in  actual  mining  practice,  the  annexed  curve 

gives  us  the  percentage  of  moisture  or  solid  within  '/•>  to 

1  per  cent. 
(2)  Accuracy  of  Density  of  Solid. — It  seems  that  the 

average  density  of  Rand  ore  is,  at  least  for  individual 

mines,  fairly  steady.  The  constant  (k)  in  the  formula 
varies  with   the  density  as  follows: 

Densitv   .     2.4'      2.5        2.6        2.7        2.8        2.0        3.0 
k  .......  171.4    166.(5     162.5     158.8     155.5     152.6     loO.O 

A  variation  from  the  generally  accepted  average  density 

of  _'.7  for  Rand  ore  to  2.8  affects  the  accuracy  of  the  spe- 
cific gravity  (p)  in  a  1:1  pulp  by  0.96%,  which  error 

decreases  slowly  with  the  dilution  of  the  pulp.  The  ton- 
nage of  the  total  pulp  is  affected  to  the  same  extent  as 

(p),  while  the  dry  solid  portion  shows  a  constant  error 
of  2.8$  independently  of  the  consistence  of  the  pulp. 

For  the  percentage  of  dry  solid  and  moisture  the  error  is 

2.06%,  which  increases  with  the  dilution  of  the  pulp. 
When  much  concentration  of  the  pyritic  portion  of  the  ore 

takes  place  the  actual  specific  gravity  must  be  ascertained 
in  each  case,  as  an  increase  from  5  to  10%  pyrite  causes 

the  specific  gravity  of  the  solid  to  vary  from  2.7  to  about 

2.8  per  cent. 

(3)  Accuracy  of  Specific  Gravity  of  Liquid. — All  the 
formula)  are  based  on  the  specific  gravity  of  pure  water, 

but  they  are  applicable  to  ordinary  mixtures  of  cyanide 

solutions  with  enough  accuracy  for  practical  purposes,  ex- 
cept in  cases  of  excessively  thin  pulps,  such  as  turbid 

water,  overflow  of  classifying  vats,  etc.  For  exact  scien- 
tific work  or  for  nju^.,.  ^-avier  liquids  (sea  water  =  1.027) 

the  true  specific  gravity  (8),  corrected  for  temperatures, 
is  taken  into  consideration  in  the  following  forroulse : 100  8/> 

Specific  gravity  of  pulp  = 

Percentage  of  dry  solid  S 

100r/-S(d 

100  d(p  - 

and 

p(d-S) 
In  stating  that  the  extent  of  the  error  introduced  by 

ignoring  the  higher  specific  gravity  of  cyanide  solutions, 

is  not  generally  appreciated,  Mr.  Hyder  was  misled  by 

erroneous  information  (accepted  by  him  with  the  reserva- 

tion  "assuming   this   to   be   correct")    as   to   the   average 
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density  of  ordinary  cyanide  solutions.  This  strength  does 

not  generally  exceed  0.18$  for  sand,  0.025r;  for  slime, 
and  0.3$  for  black  sand.  I  am  indebted  to  M.  T.  Mur- 

ray, lecturer  of  the  South  African  School  of  Mines,  for  the 

exact  determinations  of  the  specific  gravity  of  an  ordi- 

nary cyanide  solution,  assaying  0.126$  Kt'X  and  0.01', 
alkalinity.  He  obtained  a  value  of  1.0031,  and  from  the 
data  given  above  it  will  be  seen  that  the  small  variation 

from  the  specific  gravity  of  pure  water  is  negligible.  These 

results  are  published  through  the  courtesy  of  the  Mines 
Trial  Committee  though  on  my  own  responsibility. 

The  Colburn  Mill 

Dbnvbe  Correspondence 

The  latest  milling  addition  in  the  Cripple  (.'reek  district 
is  the  Colburn  cyanide  mill  at  the  Ajax  mine.  The  Clancy 

process  forms  the  basis  lor  the  treatment  system  in  this 

mill,  which  has  been  running  two  months  and  appears  I"  be 
working  successfully,  although  no  actual  figures  as  to  costs 
and  extraction  can  yet  be  given  out.  owing  to  its  newness. 

Statements  made  by  local  papers  that  $2  ore  was  being 

treated  at  a  profit  and  that  the  cost  was  75e.  per  ton.  have 

been  denied  by  E.  A.  Colburn,  president  of  the  Ajax  com- 
pany. It  is  certain,  however,  that  a  good  saving  is  being 

made  at  low  cost.  It  is  claimed  that  when  the  mill  is  oper- 
ated at  full  capacity  the  entire  cost  of  treatment  will  not 

exceed  *1   per  ton.     The  control  assays  of  the  plan)  indicate 

Vanadium  in  Southwestern  Colorado 

COLBURN   -Mini.  AMD  AJAX   MINK.  CBIPPLB  CREEK,  <nl,i>RADO. 

a  saving  of  80< ,  of  the  gold  content  of  the  ore.  The  ore 
treated  at  present  is  waste  from  the  sorting-house,  which 
would  Otherwise  be  sent  to  the  dump,  and  low-grade  ore 
obtained  from  development  work.  The  ore  milled  averages 

si  per  ton. 

In   the  operation  of  this  null    the  ore  is  crushed  and   au- 
l   atically   sampled.      It    is   then    classified   and   crushed    in 

cyanide  solution  by  tube-mills,  to  such  a  fineness  that  only 
12  to  1-V,  remains  on  a  150-mesh  screen.  The  pulp  has  a 

Spei  ific  gravitj  of  1.3,  and  is  agitated  for  24  to  .'SO  hours; 
in  the  meantime  a  cm  rent  of  electricity  is  passed  through 

tin'  solution.  Tin-  current  has  a  strength  of  300  amperes, 
ai  s  (,,  10  \,,hs.  The  electrodes  are  of  iron  and  graphite. 

The  solution  contains  cyanide,  calcium  cyanamide.  sulphn- 
cyanide,  and  potassium  iodide.  The  chemical  consumption 

in  cyanide  and  potassium  iodide  is  low,  about  0.01  lb.  cya- 
nide per  ton  of  ore  treated.  The  only  chemicals  lost  are 

those  mechanically  carried  away  by  the  slime,  owing  to  de- 
Eects  in  washing.  The  solutions  are  separated  from  the 
solids  by  means  of  a  Moore  Biter  plant.  The  cycle  of  filter 

ing  operations  require  60  to  7o  minutes,  and  the  filter  plant 
has  a  capacity,  per  cycle,  of  5  lb.  per  square  foot  of  tillering 

surface.  The  plant  has,  therefore,  a  large  capacity.  Zinc- 
dust  precipitation  is  used. 

The  Colburn  mill  has  a  proved  capacity  of  250  tons  per 

24  hours.  It  is  a  modern  mill  in  every  respect  and  appears 

well  adapted  to  carry  on  a  long  campaign  with  a  minimum 
cost  for  repairs,  and  without  danger  of  serious  breakdowns. 
At  present  the  mill  will  work  to  about  half  capacity,  until 

some  necessary  changes  have  been  made  in  the  mine  so  as  to 

meet  the  demands  of  the  plant.  A.  W.  Warwick  is  at  pres- 
ent in  charge  6f  (be  plant,  in  behalf  of  the  Moore  Filter 

Co.,  which  is  exploiting  the  Clancy  patents. 

By  Kikby  Thomas 
The  vanadiferons  sandstone  deposits  of  San  Miguel 

county.  Colorado,  have  been  known  to  the  scientific  world 

since  1899.  Hhey  early  attracted  attention  as  a  probably 
reliable  source  for  vanadium,  but  only  during  about  four 

years  have  methods  of  treatment  been  perfected  which  per- 
mitted their  commercial  utilization  under  the  conditions  of 

the  comparatively  low-grade  ore  and  high  freight  costs. 
Small  shipments  of  the  higher-grade  ore  have  been  made 
intermittently  to  the  Eastern  States  and  to  Europe  for 
special  treatment,  and  at  the  present  time  the  Primos 
Chemical  Co.  is  operating  a  plant  at  Xewmire,  treating 
about  25  tons  per  day. 

These  deposits  occur  ill  a  horizontal  bedded  sandstone  of 

the  Jurassic  period,  known  locally  as  the  La  Plata  beds. 
They  are  found,  practically  continuous,  as  a  bed  or  stratum 
in  the  lower  sandstone  bed  and  below  a  persistent  and 

characteristic  bed  of  dark  limestone.  This  vanadiuni- 

bearing  stratum  is  mainly  parallel  with  the  bedding  of  the 
sandstone,  and  usually  has  a  regular  bottom  or  floor,  often 

marked  by  shale  parting.  This  Boor  is  from  10  to  25  ft. 

below  the  limestone.  The  vanadium-hearing  material  some- 
times  extends  to  the  limestone  and  often  expands  upward, 

I. iii, ling  the  'rolls'  as  defined  by  the  operators.  The  vana- 
dium-hearing stratum  is  often  a  mere  seam  and  in  a  short 

distance  will  expand  to  upward  of  20  ft.  in  thickness.  The 

thicker  bodies  are  generally  richer  also.  The  La  Plata  beds 
are  found  continuous  and  undisturbed  over  a  large  area  in 

western  Colorado  and  I  lab.  They  are  exposed  in  the  can- 

yons of  the  San  Miguel  river  ami  its  tributaries  ami  else- 
where. In  the  San  Miguel  region  only,  so  far  as  is  known, 

do  these  typical  vanadium-bearing  deposits  occur.  The  de- 
posils,  as  now  disclosed  by  elusion,  form  roughly  a  zone, 
running  west  of  north,  more  than  fifteen  miles  long  and 
two  miles  wide,  assuming  continuity  through  the  hills  or 

'   -:iA  intervening  between  the  exposures. 

The  mode  of  occurrence  and  this  limitation  of  the  vana- 
dium-hearing stratum  has  suggested  several  theories  as  to 

its  origin,  a  plausible  theory  assumes  deposition  contem- 

poraneous with  the  containing  sandstone  from  vanadium- 
charged  water,  presumably  a  river  current  or  flow  in  a 
.-hallow  sea.  The  theory  of  the  origin  is  of  importance  a- 

bearing   on    the    probable   continuation    of   the   vanadium 
stratum  beyond  the  outcrops. 

Many  drifts  and  opening's  in  the  vanadium  stratum  in 
the  different  parts  of  the  district,  several  of  them  extend- 

ing more  than  100  ft.  in  from  the  outcrop,  show  no  regular 

change  in  the  character,  grade,  or  extent  of  the  ore.  A 

study  of  the  outcrops  and  of  these  workings  convinces  me 
that  the  vanadium  stratum  is  practically  continuous  within 
the  zone  and  that  the  outcropping  vanadium  deposits  are 

not  formed  by  surface  enrichment  from  the  evaporation  of 

out-pouring  solutions  nor  by  localized  deposition  similar  to 
fissure  and  contact  vein  deposits. 
Vanadium  is  found  in  these  deposits  chiefly  as  the  ce- 

menting material  or  matrix  of  the  standslone  stratum, 
although  it  also  permeates  the  sand  grains  sometimes  to 
the  centre,  a  matter  of  importance  in  the  treating  of  the 

ore.  The  vanadium  matrix  is  described  by  W.  F.  Hille- 

lir.ind  as  a  "crypto-crystalline  alumitio-vanadio-potassium 
silicate  resembling  roscoelite  (vanadium  mica),  but  with 

the  percentages  of  Al.O.  and  V,0,  reversed.  It  constitutes 
over  25%  of  portions  of  the  sandstone,  and  contains  nearly 

13%  V ,(>,."  This  mineral  is  not  easily  soluble,  as  is  evi- 
denced by  the  unchanged  character  of  the  exposures. 

Sufficient  data  to  calculate  the  average  thickness  of  the 
vanadium  stratum  are  not  available.  In  several  places  6  to 

•jn  ft.  is  exposed  for  several  hundred  feet  horizontally,  and 
m  many  places  it  is  6  to  10  ill.  thick,  while  in  other  places 
it  is  a  mere  seam  or  sometimes  absent  entirely.  A  safe 

average  of  the  minable  deposits  would  be  21-i%  V.0,.  The 
ore  is  of  a  distinct  olive-green  and  is  easily  sorted  from  the 

huff  or  yellow  sandstone  in  mining.  The  shade  of  green 

indicates  roughly  the  grade — the  darker  green  being  richer. 
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Metal  Production  and  Prices  in  1911 

H\    I.    \.~.i 

Copper 

'An  ■  Coppac 
Pro.;  elation   shows   thai    while    recent    develop- 

ments in  the  market  may  have  taken  the  trade  bj  bui 
they  have  been  entirely  logical.    These  figures,  together  with 

Ih'm  obtainable  foreign  statistics  may  be  tabulated  a 
ln»~.  .ill  figures  being  in  pounds  of  copper. 

producers  on  tboii  output  i-  undoubted!  bnl  on  Ihi   ■ 
band   when  the  largo   reductions   in  stocks 
together  with  the  very  flattering  pros] 

sumption,  il  must  be  admitted  that  such  increased  quanti 
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s,  pins 
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r  
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will  be  taken 

 
eare  "i  readil

y.    
The  total 

 
increa

se  
tr   

Stock  January  1. 
Production      

Domestic  deliveries  . . 
Exports    

709,811,600 
754,902,233 

1911. 
122,030,105 

1,431,8 

1,464,513,838 

89,454,695 

749,426,542 
722,431,494 

1910. 141,766,111 
1,452422,120 

!.  .:■:.--.:.;; 

1,471,858,036 

128,030,195 

705,051,591 
680,942,620 

19109. 

122,357,260 

1,405,403,056 

1,527,760,322 

1,385,994,211 

41,766413 

The  world's  production  and  consumption  of  copper  last 
year  ami  [or  three  yean  preceding  may  be  estimated  as  fol- 

lows, in  tuns  of  2240  lb.  each: 

Estimated  World's  Pboductios  or  Copper 
mil. 

870,000 

mil. 

Germany       220.000 

Franco  "    103,000 England     105.0110 
Austria-Hungary       38,000 

Russia      '    30,000 Italy       32,000 
Other  European  coun- 

tries    25,000 

l'.  S.  of  America    316,791 
Other  countries    25.000 

1910. 1000. 
1908. 

856,650 

•v:  1.040 

746,585 
•JIPTION 

op  Copper*' 
1910. 1909. 1908. 

208,826 104.440 
187,127 

92,838 85,688 80,509 
148,187 110,648 134,492 
37,150 

.;i.  605 

36,973 
28,031 21,451 21,450 31.nl  t 

25,189 29,496 

25,500 

■JL'.'JUII 

21.7(10 334,565 314.755 
L'l  1.73  1 

26,   

24,500 22,000 

034.701     032.111     833,485     74s.lsn 
•Figures  of  consumption  of  all  countries  except  Dnited 

States  include  old  metals  consumed,  estimated  at  about  10$ 
of  the  above  total. 

Stocks  of  Copper  in  England  and  France,  According 
to  Foreign  Statistics 

December  31,  1908       46,227 
"  "    1909    101,972—  increase,-  55,745 

"     1010       72,952  —  decrease,  29,020 
"    1911       47,350—       "        25,602 

Prices  during  the  year  have  fluctuated  as  below : 
Standard  spot.   Electrolytic. 

£     s.  d. 

Opening        56     6  3 
Highest       63  15  0 
Lowest       53    1  3 

Closing       63  11  3 

cents. 
12.45 

14.025 

11  S3 14.025 

Average    57    1     1  12.376 

A  considerable  shrinkage  of  production  during  the  last 
four  months  occurred.  Just  why  refinery  production  should 
have  declined  when  an  increase  was  expected,  has  been  a 

subject  of  considerable  discussion,  such  decrease  not  having 
been  supported  by  mine  or  smelter  returns  available.  If 
imports  be  considered,  the  discrepancy  widens  rather  than 
otherwise.     That  some  restraint  has  been  placed  by  large 

•Statistics  of  production  and  prices  in  the  American  metal 
market  have  been  printed,  but  the  general  summary  pre- 

pared by  L.  Vogelstein  &  Co.  has  become  such  an  institu- 
tion in  the  metal  trades  that  it  is  reproduced  here  with 

only  minor  abridgment. — Editor. 

both  sources  in    1012,  as  c   ipaicd  with    mil,  may  he  esli- 
inated  to  be  at  least    170,01111  pounds. 

From  all   the  above  it   would  seem  a    fair  deduction   that 
while  the  recent  advance  lias  been  rather  spectacular,  and 
lias    1   ii    accompanied    by    considerable    speculation,    and 
while  sharp  reactions  may  be  expected,  the  era  of  low  prices 
has. been  left  behind  ami  the  copper  industry  enters  the 
new  year  under  mine  favorable  auspices  than  since  1007. 
The  exceptionally  large  deliveries  of  the  last  few  months 
for  export  as  well  as  for  domestic  consumption  do  not 
represent  actually  increased  consumption,  but  in  part  a 
shifting  of  stocks  from  producers  to  consumers  and  specu- 

lators. A  permanently  higher  level  of  prices  will  he  reached 
ami  maintained,  as  soon  as  business  conditions  in  this  coun- 

try shall  have  emerged  from  the  effects  of  the  panic,  and  the 

political  unrest,  the  tariff  agitation,  ami  all  the  oilier  causes 
which  have  deterred  capital  from  new  investments  !»•  set  at rest. 

Copper  and  Pic;  Iron  Consumption 
Lb.  of  copper 

Iron,  Copper,         consumed  per 
Year.  tons.  pounds,     ton  of  pig  iron. 
1911            23,750,000  700.(111.003  20.0 
1010      27.100.000 

1909      25.000,000 

1908     15,900,000 
1907      25,800,000 
i  not;     25,300,   i 
1005     23,000,000 

1904     16.500.000 
1003     18,000,1   

1902     17,800,000 
1901     15,900,000 

1900     13,800,000 

1899    13,600,000 
1898     11,800,000 
1897 
1896 

1895 

1894 
1S93 1892 

1891 

0,700,000 

8,600/100 
11,400,000 
6,700,000 

7.100,000 

0.200.000 
8,300,000 

740.400.000 
705,100,000 
479,700,000 

477.000,000 
682,100,000 
636,600,000 

494,600,000 

534,900,000 501,300,000 

132,000,000 
394,000,000 
423.100,000 

277,800,000 
237.400,000 
213.000,000 

260,100,000 

198,400,000 
158.100.000 205.100,000 

212,000,000 

27.7 
27.0 
30.2 L8.5 

27.0 27.7 

30.0 
29.7 
28.2 

27.2 28.5 
31.1 
23.5 
24.5 

25.0 28.3 
29.6 

22.3 2S.8 
25.5 

309,100,000       8,340,900,000  27.0 

One  of  the  foremost  American  copper  experts  many 
years  ago  expounded  the  theory  that  copper  consumption 
in  this  country  runs  parallel  with  iron  consumption.  Above 
is  given  an  estimate  of  iron  and  copper  consumption  for 
1911,  and  a  comparison  for  the  relative  figures  for  the  past 
twenty  years.  It  will  be  noted  that  the  average  for  20  years 
was  27  lb.  of  copper  per  ton  of  pig  iron.    It  will  further  be 
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noted  thai  aside  from  the  panic  years  1007  and  1893,  the 

minimum  copper  consumption  per  ton  of  pig  iron  was  22.3 
Hi.  and  the  maximum  30.2  II).  Indicated  consumption  for 

the  year  1913  is  29.9  lb.  per  ton  of  pig  iron.  Such  i 

parisons  have  little  value  for  a  single  year  on  account  of 
the  change  in  the  invisible  supplies  of  both  copper  and  pig 

iron.  Over  a  long  period  of  years  these  figures  can  be  con- 
sidered absolutely  reliable. 

Lead 

The  lead  market  has  been  without  particular  feature  dur- 

ing the  year  just  closed.  Prices,  with  comparisons  with  pre- 
vious years,  have  been  as  follows,  in  cents: 

Missouri  Brands,  East  St.  Louis 

1911.  1910.  1909.  1908. 

Opening        4..J71 2  4.(i.")  4.10  3.621  2 
Highest        4.47' -  4.07)  4.67%  4.7>o 

i          4.12':.  4.15  ;;.mi  3.55 

Closing       4.37)  4.371 2  4.62i/2  4.00 

Average     4.30  4.33  4.10  4.10 

Desilverized,  New  York 

lllll.  1010.  1909.  1908. 

Opening      4.50  4.70  4.20  3.50 
Highest       4.50  4.70  4.70  4.60 
Lowest         4.25  4.40  4.00  3.50 

<  'losing         4.45  4.50  4.70  4.20 

Average         4.45  4.40  4.20  4.20% 

of    the    following    table, 
each  : 

1011. 

Stock  Jan.   1...    2:;,2:!2 

Imports             2S5 
Production : 

Sgures  being  in  tons  of  2000  lb. 

Domestic  orj .273,807 

Foreign   ore    .  .  .    14.2.'!, 

1910.  1000. 

11,206  10.022 
1,960  9,454 

252,470  230,225 

16,705  25.535 

190S.  1007. 

26,366  3.S21 881  1.77S 

100.740  223.745 

10,075  20.115 

Total  available. 311,501 
Exports     18,598 

282,350    284,836 
13.231  2.000 

237,071  255,402 

3,882   2,127 

202.003 
Stock  Dec.  31 . .  0.025 

269,116  281,936 

23,232  11,206 

233,789  253,335 
19,622  26,366 

Consumpt'n,  est. 283,938   245,884   270,730   214.107   226,969 

The   market    has   maintained    its    reputation  for   erratic 
and  unexpected  fluctuations.  East  St.  Louis  prices  last 

year  and  for  the  three  preceding  years  have  been  as  follows, 
in   cents   per  pound : 

1911.           1010.  1909. 

Opening        5.35             6.05  5.00 

Highest         6.40              6.05  0.271  2 
Lowest     5.171 .,         4.85  4.52% 

Closing        6.17i/2         5.30  6.05 

Average    5.61  5.40  5.40 

During  November  1011  as  high  as  6%c.  was  paid  for 
immediate  delivery,  while  at  the  same  time  forward  sales 
were  made  at  6%  cents. 

Production-  and  Con-sumption  Compiled  from  Figures  op  the  U.  S.  Geological  Survey 
Tons  of  2000  lb.  each. 

1011. 

From  domestic  ore,  desilverized        208,428 

Soft  lead        189,386 

1010. 1909. 190S. 1007. 

192,583 
194,033 

167,700 

207,583 

169,244 
151,222 130,882 129,757 

From  foreign  ore  and  base  bullion. 

307.S14 

89,706 

Total  smelter  production         48,  ,520 
Consumption   (estimated)          391,000 

361,827 

108,553 

470,380 
370.021 

345,255 
102,857 

448.112 

370,013 

298,672 

97,761 

396,433 

317,051 

337,340 

76,849 

414,189 

373,500 

No  Statistics  of  lead  are  available  except  at  the  end  of  the 

year.  Consequently  dealers  have  no  information  inter- 
mediately, ami  the  price  changes  are  chiefly  in  sympathy  with 

surrounding  conditions.  Specifically,  the  industry  has  suf- 
fered from  the  high  price  of  linseed  oil,  which  has  doubtless 

operated  to  reduce  consumption  of  white  lead  and  still  more 
to  restrain  dealers  from  carrying  stocks.  A  recovery  from 

both  effects  is  to  be  expected  with  a  return  to  normal  condi- 
tions in  1012,  and  on  this  assumption  a  large  and  profitable 

year's  business  may  be  looked  forward  to  with  considerable 
confidence.  Prices  of  soft  Spanish  lead  in  London,  together 
with  equivalents  in   U.  S.  currency,  have  been  as  follows: 

London, 

per  ton, £     s.    d. 

Opening        13     0     0 
Highest       15  18     9 
Lowest         12  15     0 

Closing        15  15     0 

Average         13  19     0 

Equivalent 
per  pound, 

cents. 
2.83 
3.46 

2.77 
3.42 

3.05 
Present  rates  of  duty  of  21  gc.  per  pound  on  pig  lead  and 

1 1  L.c.  per  pound  on  lead  in  ore.  will  be  the  subject  of  acri- 
monious debate  when  the  tariff  question  is  reopened.  How- 

ever, as  is  the  case  with  spelter,  the  local  market,  except 

sentimentally,  is  not  likely  to  be  affected  by  any  readjust- 
ment of  duty  reasonably  in  prospect,  as  can  be  seen  by  coin- 

paring  current  domestic  prices  with  those  prevailing  in  for- 
eign markets. 

Spelter 
The  figures  of  the  Geological  Survey  permit  compilation 

The  consumption  abroad  has  been  phenomenal.  A  con- 
vention formed  to  control  prices  and  regulate  output  in 

Europe  was  compelled  to  concentrate  its  energies  on  hold- 
ing prices  down  rather  than  holding  them  up,  owing  to 

the  extraordinary  demand.  London  prices  have  been  as 
follows  : 

£       s.      d. 

Opening       23     17     6 
Highest       27     15     0 
Lowest       22    17    6 

Closing     26    15    0 

Average      25       5     7 

An  examination  of  the  various  price  tables  herein  pre- 
sented shows  a  curious  and  yet  logical  interdependence  be- 

tween the  different  metal  markets  and  the  extent,  to  which 

they  sympathize  with  surrounding  conditions,  though  the 

latter  are  at  times  at  variance  with  specific  conditions  affect- 
ing the  metals  individually.  It  will  be  observed  that  each 

of  the  three  preceding  years  closed  with  a  rise  in  prices 
similar  to  that  witnessed  in  the  latter  part  of  1911.  These 

movements  generally  have  lasted  into  the  new  year  and  until 
some  adverse  development  or  natural  reaction  operates  to 

check  the  advance.  The  upward  movement  in  1911  has  been 
caused  by  an  unprecedented  consumption,  while  production 
increased  only  moderately. 

As  to  the  future,  the  extent  which  this  market  and  in  fact 

all  the  metal  markets  are  affected  by  surrounding  condi- 
tions has  been  indicated  above,  and  these  conditions  will 

necessarily  continue  to  play  a  pari  in  fixing  prices.  Should 
present  optimistic  expectations  in  the  iron  and  steel  industry 
be  fulfilled,  there  is  likely  to  be  a  recurrence  of  high  prices, 
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Ql  product  led  in  the  output  of 
\nirk-   now    building.      Evan    I 

-  likelj  to  .1  fully  tip  to  aupplj 

inn.  "i<l  in  conjunction  with  large  consumption 

- n\.  a  (airly  high  lei  ippai ■ 
entlj  assured. 

duction  in  ill.,  present  tariff  rates,  which  an 
per  i>niinil  mi  metallic  line  and  a  sliding  Mali 

mi  nrrs,  would  liavr  in.  peal  effect  either  mi  output   or 
prices  -..  fat  as  t lii^-  country  is  concerned. 

Tin 

Tin-  mi  market   has  repeated   its  usual   variegated  mm. I 
turbulent  history  during  the  past  year,  shown  In  the  fol 
lowing  figures: 

London,  New  York, 

per  inn.  cents  per 

t'       s.    (I.  pound. 

Opening    178    15    ii  :«i.:ir>  ■ 
Highest  (June  9)    233      0    0  47.00 

(Sept  25)     171      o    ii  37.60 

<'losiiu;      'JO.'.       O     0  1 1.77' j 

Average     192      7    8       42.605 

The  causes  leading  in  these  erratic  fluctuations  an.  Mill 
M.  fresh  in  the  public  mind  as  !■•  make  extended  com]   it 
unneoeasary. 

Production  and  stnrks.  tons  'J_'4i>  pounds: 
Statistical  brands.                          lull.        1910.  1909. 

Straits  shipments      55,265      54,600  68,500 

Australia        4.1-10         4,650  5,356 
Banes        15,13]       13500      U.,600 

I'.illitnn         2,200        2,200        2,200 

Total 
76,736      74.iir.ii      77.ii.">o Non-statistical  brands. 

Bolivian       22,500 
Chinese     2500 

English      5,800 
Sundries     3,000 

17.550       is.   

2.200         

5,800  .".J  inn 
3,000       .;.   

Total      ..33,800  28,550  2(1,000 

Grand  total     110,536  103500  104,250 

All. .at  December  31        7,319  6,025  9,802 
Visible  supply  December  31     16,514  17.1(14  20,918 
Stock  December  31        0.105  11,169  11,116 

Apparent  consumption     111,216  1"7.224  103,260 

One  important  development  during  the  year  was  the 

adoption  by  the  London  Metal  Exchange  of  the  so-called 

'standard  contract'  making  any  tin  running  99%%  a  good 
delivery  instead  of  only  Straits  and  Australian  as  hereto- 

fore, and  permitting  the  delivery  of  !I9<%  tin  under  pen- 
alty of  £7  per  ton.  By  reference  to  the  foregoing  table, 

it  will  be  seen  that  the  quantity  of  tin  available  for  trad- 
ing on  the  Exchange  has  thus  been  practically  doubled, 

which  it  is  hoped  will  insure  a  broader  and  more  stable 

market.  The  so-called  'Syndicate'  abroad  which  holds  Ihe 
bulk  of  the  London  stock  (consisting  almost  entirely  of 
Straits  tin)  has  opposed  the  new  contract,  as  from  motives 

of  self-interest  its  members  were  bound  to  do,  and  results 
of  the  controversy  are  still  in  doubt.  The  immediate  future 

of  the  market  is  hard  to  gauge  on  this  account,  and  while 
this  is  true,  it  is  also  true  that  a  good  demand  for  tin 

next  year  is  seemingly  assured,  and  whatever  form  of  con- 
tract is  used  for  Exchange  trading,  supplies  will  not  be 

increased.  On  the  contrary,  the  outlook  is  for  a  substantia] 

reduction  of  stocks,  and  high  prices  are  likely  to  be  wit- 
nessed for  a  long  time  to  come. 

The  United  States  produced  260,080  tons  of  asphaltic 
material  in  1910,  whereas  only  228,655  tons  was  produced 

in  the  previous  year.  The  greatest  increase  was  in  the  pro- 
duction of  asphaltie  road  oil  which  rose  from  128,861  tons 

in  1909  to  159,424  short  tons  in  1910.  This  product  was 
worth    $2,207,937,    as   against   $1,558,463    in    1909. 

State   Taxes  in  California 

i he  «..ii. i 

ion  in  California  under  wtfch  publii 
lions  while 
all    Ii  i 

ihe  eiues  and  counties,  warrants  rapublical  t..l 
lowing  summary  ..t  results  of  tin  under  the  new 

system,  made  bj  the  Stan-  Board  ol   Equalisation: 
thai  ihe  revenues  ..i  the  Btate  from 

the  taxos  referred  to,  together  with  all  ..thee  revenues  uol 

devoted   !••  special   uses,  equalled   an. I  exceeded   ihe  sum 

(2,404,670,    held    that    it     was    in   ssai  \     I.,    levy    an 

a.l  valorem  tax  for  general  stale  purposes,  and  no  get 

State  tax  rate  was  Sxed.     The  apparent   revenue-  ,.i   the 
Stale    were: 

Public    service    corporations 

taxes    $  B/776,095.46 

Franchise  taxes        1,677,745.00 

$10,453,840.46 
Lass  estimated  delinquency .  5ll.linu.ini 

Inheritance  taxes  (less  $250,000  to  school 
fund)      

Corporation  license  (axes    
Fees  Secretary  of  Slate   
Automobile  licenses    

Interest  on  stale  deposits    
Tax  redemptions   

Preston,  Whittier,  and  Sonoma  collections. 
Miscellaneous     

$10,403,840.46 

lion.   nil 

807,000.00 
2so.iinn.no 

:.n.   i.OO 

120,000.00 
100.000.00 

lsu.nnu.uil 

75,000.00 

Total  general  fund  receipts        $12,678,840.  Hi 

The   following  statement   shows   in   round   numbers   the 
taxes  levied  upon  the  different  classes  of  corporations: 

Steam  railroads    $  3,736,000 

Street  railways    1,040,000 

Telegraph    . .'    25,000 Telephone       400,000 

Express       102,000 
Car  companies      89,000 
Gas  and  electric     1,225,000 

Banks    1,635,000 

Insurance  companies    523,000 
Franchises      1,678,000 

Total    $10,453,000 

Arkansas  diamond-bearing  peridotite  areas  were  dis- 
cussed at  the  recent  meeting  of  the  Geological  Society  of 

America  by  L.  C.  Glenn.  He  offered  evidence  of  the  cir- 
culation of  presumably  thermal  waters  about  the  margin 

of  the  original  pipe  described  by  J.  C.  Branner.  A  sup- 
posed extension  of  (he  peridotite  area  proves  to  consist  of 

disintegrated  peridotite  mixed  intimately  with  well-rounded 
quartz  sand  and  occasional  water-worn  chert  pebbles  and 

was  evidently  water-laid.  Indications  of  the  age  of  this 
material  narrow  the  period  within  which  the  extrusion  of 

the  peridotite  must  have  occurred.  Any  information  bear- 
ing on  the  origin  of  diamonds  in  nature  is  welcome  since, 

despite  the  large  amount  of  study  devoted  to  the  subject,  the 

problem  is  far  from  being  solved. 

In  excavating  for  cellars  at,  any  place  it  is  good  policy 

to  ran  a  level  line  over  the  course  for  the  proposed  sewer. 

Then  if  the  land  slopes  locally  to  the  east,  but  it  is  desirable 

to  conduct  the  sewage  to  the  west,  the  cellars  can  be  ex- 
cavated to  only  a  shallow  depth  at  the  eastern  end  and  the 

concrete  built  up  two  or  three  feet  above  the  ground.  This 
will  save  several  feet  of  digging  along  the  entire  line  of 

sewers,  and  is  in  contrast  to  the  predicament  which  some- 
times arises  when  it  is  decided  to  put  sewers  in  where  the 

cellars  were  all  dug  equally  deep  but  are  at  various  elevf 

tions. 
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Hematite  Ores  of  Brazil 

By  C.  K.  Leitii  and  E.  C.  Harder 

'The  iron  ores  of  the  Minns  (ieraes  district  of  Brazil  are 
more  nearly  like  the  Lake  Superior  iron  ores  in  their  types, 

geologic  association,  richnesfi,  and  quantity  than  anything 
yet  discovered.  Tlie  situation  of  the  district  with  reference 

to  the  coast  appears  on  the  accompanying  sketch  map.  The 
distance  from  the  coast  is  300  to  40(1  miles. 

The  important  ores  in  this  district  are  massive  hematite 

anil  jacutinga.1  Secondary  concentration  resulting  from  the 
impurities  has  enriched  much  of  the  jacntinga  ore  but  has 

not  heen  sufficient  to  form  ore  deposits  from  ordinary  iron 
formation  or  itabirite2  as  has  been  the  ease  in  the  Lake 
Superior  district.  Brazilian  ores  are  associated  with  vast 

quantities  of  residual  or  transported  fragments!  ores,  usu- 
ally of  a  somewhat  lower  grade  than  the  bedded  ores,  and 

therefore  not  to  be  immediately  utilized,  but  still  constitut- 
ing enormous  fair-grade  deposits  for  the  future.  Parts  of 

this  ore  not  cemented  are  locally  as  rich  as  the  massive  ores 

and  will  be  early  utilized.     Because  of  glaciation,  the  coun- 

VAP  SHOWIHQ  THt 

SITUATION  OF  THE    ISO 
ORE    DISTRICT    OP  HINAi 

GCAAES,    IXAIIL. SHADED   AREA   INDICATES 

THE   IHOK   ORE  OISTSICT. 

terparts  of  the  fragments!  ores  are  not  abundant  in  the 
Lake  Superior  region. 

Estimates  of  tonnage  for  the  region  as  a  whole  would  be 
premature  with  the  present  state  of  knowledge,  but  it  is 

certain  that  the  estimate  of  0.  A.  Derby  tor  the  Interna- 
tional Congress  of  Geologists,  of  two  billion  tons  for  the 

district,  is  conservative.  Of  the  high-grade  massive  hema- 
tite and  jacntinga  ranging  from  63  to  69%  iron,  the  ton- 

nage is  probably  not  far  short  of  the  total  reserve  of  avail- 
able ores  in  the  Lake  Superior  region  today.  Individual 

deposits  contain  several  hundred  million  tons. 
The  rich  and  important  Brazilian  massive  hematite  and 

jacutinga  ores  seem  to  be  the  result  of  direct  sedimentary 
deposition,  as  more  or  less  hydrated  hematites,  without  much 

♦Abstract  from  Economic  Geology. 
'The  term  jacutinga  is  also  applied  to  soft  laminated 

itabirite.  In  this  paper,  however,  it  is  not  used  in  this 
sense.  The  term  itabirite  is  frequently  applied  to  the  iron 
formation  as  a  whole,  including  the  ores,  but  in  this  paper 
it  is  used  only  for  the  ferruginous  sandy  rock  which  forms 
the  bulk  of  the  iron  formation  and  with  which  the  ores  are 
associated. 

=This  name  was  originally  proposed  by  Eschwege,  in 

1822  ('Geognostisches  Gemalde  von  Brazilien')  for  the 
massive  pure  iron  ore  of  which  the  peak  of  Itabira  do 
Campo.  among  others,  is  composed,  and  which  is  associated 
with  a  schistose  rock  composed  of  granular  quartz  and  scaly 
hematite  which  he  discriminated  as  iron-mica  schist 
(Eisenglhnmerschiefer) .  By  common  usage  the  name  has 
come  to  be  applied  to  the  latter  rock,  and  it  is  only  in  this 
sense  that  its  retention  can  be  justified  as  a  convenient 
term  for  a  rock  type  that  would  otherwise  have  to  be  desig- 

nated by  an  awkward  and  misleading  descriptive  name. 
Through  variation  in  the  relative  proportions  of  the  con- 

stituent elements  this  type  of  rock  grades  off  on  one  side 
to  a  purely  quartzose  and  on  the  other  side  to  purely  hema- 
titic  phase.  The  phases  sufficiently  rich  in  iron  to  be  com- 

mercially valuable  may  be  conveniently  designated  as 
itabirite  ores. 

impurity,  which  have  since  been  merely  dehydrated  and 

required  no  extensive  secondary  enrichment  to  make 
rich  ores  out  of  them.  Counterparts  of  these  in  the  Lake 

Superior  region  are  relatively  insignificant,  the  nearest 
being  the  specular  hematites  of  the  upper  parts  of  the 

Negaunee  formation  in  the  Marquette  district  of  Michigan, 
and  the  bard  blue  hematite  of  the  Soudan  iron  formation  at 

the  Minnesota  mine  in  the  Vermilion  district  of  .Minnesota, 

but  both  of  these  have  suffered  secondary  concentration. 

In  each  of  the  sedimentary  iron  formations  of  Lake  Su- 
perior there  are  certain  layers  originally  richer  than  others 

which  have  required  less  secondary  enrichment  than  others 
to  make  iron  ores  from  them,  but  in  all  of  them  more  or 

conspicuous  secondary  concentration  has  been  necessary 
to  make  ores  even  from  the  richer  layers.  Furthermore,  the 

evidence  is  good  in  the  Lake  Superior  region  that  the 

original  iron  formation  was  deposited  cloniinanlly  as  fer- 
rous compounds  (iron  silicate  and  carbonate),  which  have 

since  been  oxidized,  rather  than  being  deposited  directly  as 
ferric  oxide. 

The  porous  portions  of  the  jacutinga  beds,  the  leached 
carbonates,  and  the  replacement  deposits  of  mauganiferous 

iron  ore  of  the  Brazilian  field,  represent  a  secondary  enrich- 
ment essentially  by  the  leaching  of  carbonate  and  silica  and 

by  oxidation  and  local  transportation  of  the  iron,  this  sec- 
ondary concentration  being  similar  in  all  essential  respects 

to  that  which  has  produced  the  Lake  Superior  hematites. 

In  porosity  and  slumping,  due  to  leaching  of  carbonate  and 
silica,  the  ores  are  similar  in  appearance  to  those  in  the 

Lake  Superior  region.  They  are  on  the  whole  much  less 

hydrous  and  are  more  crystalline.  In  the  Brazilian  field 
the  leaching  of  silica  is  less  extensive,  however,  than  in  the 

Lake  Superior  district,  for  the  reason  that  the  silica  to  be 
leached  is  largely  in  the  form  of  coarse  quartz  sand  and 

locally  reeryslallized  under  the  inlluence  of  dynamic  meta- 

mOrphism  and  intrusion,  each  individual  presenting  rela- 
tively small  surface  in  proportion  to  its  mass,  and  therefore 

being  with  difficulty  dissolved  by  the  percolating  waters. 

In  the  Lake  Superior  iron  formation  the  silica  is  in  the 
form  of  fine  chert  presenting  large  areas  in  proportion 

(o  mass  and  being  leached  much  more  readily.  The  fact 
that  so  little  of  the  silica  in  the  itabirite  has  been  dissolved 

and  transported  may  be  partly  due  to  this.  The  concen- 
tration of  the  jacutinga  is  apparently  largely  due  to  the 

leaching  of  carbonate. 
The  fragmental  ores  formed  by  ordinary  processes  of 

weathering  and  erosion  probably  were  at  one  time  present 

in  the  Lake  Superior  region  in  enormous  quantities  as  they 

are  now  in  Brazil,  but  erosion  represented  by  the  pre- 
Catnbrian  unconformities  and  glaciation  has  removed  them. 

The  only  counterparts  of  these  ores  in  the  Lake  Superior 

region  to  be  found  now  are  in  conglomerates  at  the  base 
of  the  series  resting  on  iron  formations. 

It  thus  appears  that  each  of  the  principal  classes  of 
Brazilian  iron  ores  has  its  counterpart  in  the  Lake  Superior 

region  and  that  much  the  same  processes  of  ore  concentra- 
tion have  been  active  in  both  districts,  but  that  the  relative 

effectiveness  of  these  processes  and  their  results  have  dif- 
fered in  the  two  districts.  In  the  Lake  Superior  district 

primary  sedimentation  was  not  sufficient  to  produce  iron 

ore.  Important  secondary  concentration  was  the  essential 

controlling  factor.  In  the  Brazil  region  primary  sedimen- 

tation produced  abundant  and  rich  ores;  secondary  concen- 
tration was  a  minor  factor,  only  locally  important  in  de- 

veloping ores. 
The  study  of  the  origin  of  sedimentary  iron  ores  has  been 

directed  toward  their  secondary  alteration  to  such  an  extent 

that  little  progress  has  been  made  in  ascertaining  precisely 

the  topographic,  climatic,  or  other  conditions  controlling  the 
deposition  of  sediments  rich  in  iron.  The  proof  that  there 
are  in  Brazil  beds  of  iron  oxide  running  up  to  2000  ft.  in 

thickness,  containing  65<~£  or  more  of  metallic  iron,  which 
were  deposited  substantially  in  this  form,  brings  investi- 

gators squarely  against  a  problem  of  sedimentation  which 
requires  for  its  solution  much  more  extensive  knowledge  of 

the  factors  that  have  influenced  sedimentation  of  iron- 

bearing  beds  in  their  variable  occurrence  over  the  world. 
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Phyaogreph)  ol  the  East  African  Plateau 

•K.nir  physiographic  : 
rtal  plain;  CM  the  fool  pi 

i.  which  i:  i 
Willi: 

•  ■iiiTiilly  hut   l»..  ..r  tl  i 
ral   rock.  :iml  ii   i-  a  true  degrai 

plain;  tbi  robably  marine  erosion.    Rising  rather 
abruptly  from  the  coastal  plain  is  the  great  plateau  which 

The  frontal  por- 
tion, called  bj  Gregory  the  fool  platean,  is  underlain  by 

■edinientariec  ■      Met  The  main  portion  "I   the 
plan  --.  but  toward  its  western  border  there  have 
been  great  extravasations  of  lava,  which  have  completely 
covered  the  original  gneiss  surfaces  over  ■  bell   100  miles 

wide  and  extending  mirth  ami  south  indefinitely.    The 
Bows  are  connected  with  the  rifting  pm.-i-s.-s  that   have 

funnel  the  Uii't  valley.    The  underlying  r.>.-ks  have bearing  upon  the  minor  features  of  the  different   r. 

but  this  is  a  matter  of  detail.     Tin-  platean  as  a  whole 
ocean  t.«  tl»-  Victoria  Nyanza  basin  should  Ik   i- 

sidered  as  a  unit  in  its  large  aspects.  The  plateau  is  a  very 
ancient  feature;  it  has  been  thoroughly  peneplained,  though 
great  residual  masses  of  gneiss  remain,  especially  in  the 
region  between  Voi  and  Kin.    These  mound  rooks  in 

-  rise  to  the  dignity  of  mountain  ranges,  The  most 
remarkable  feature  of  the  plateau  is  the  constant,  uniform 
rise  of  the  peneplained  surface  from  sea-level  to  a  height 
of  nearly  10.000  ft.  at  tin-  Man  or  Western  escarpment  of 
the  Kill  valley.  The  plateau  surface  is  really  a  great 
beveled  dope  which  rises  on  the  average  about  20  it.  t..  the 

mile  I'm-  500  tnil.-s.     The  plateau  is  typical  of  thosi lie  in  the  mons   virion,  in  that  only  the  higher  portions 
and  those  that   lie  near  the  sea-level   are  being  acted   upon 
by  normal  erosion.    The  intermediate  ami  by  far  tin-  greater 
area  is  being  degraded  by  deflation  ami  sheet-fl   1 
chiefly.  There  are  two  brief  ami  widely  separated  rainy 
seasons.  The  conditions  tire  such  that,  in  the  main,  there 
is  a  large  intake  of  ground  water  and  relatively  little  run- 

off, and  hence  little  dissection.  In  the  interim  between  rainy 
seasons  the  ground  becomes  parched  ami  dry.  s.i  that  de- 

flation becomes  of  importance  and  offsets  dissection.  The 
plateau  confirms  the  truth  of  observations  made  in  South 
Africa  and  elsewhere  that  one  type  of  peneplainalion  may 
go  on  at  any  altitude  above  sea-level.  This  type  of  pene- 
planation  does  not  require  desert  conditions,  as  is  some- 

times said.  Thirty  inches  of  water  falls  annually  over  mueh 
of  this  platean,  but  this  does  not  require  monsoon  con- 

ditions in  whieb  rainfall  is  concentrated  in  widely  separated 
rainy  seasons  with  arid  or  semi-arid  conditions  between. 

Dunderland  Iron  Mines 

The  Dunderland  Iron  Ore  Co.  was  formed  ten  years 

ago  to  exploit  an  extensive  deposit  of  low-grade  iron  ore 
in  Norway  near  the  port  of  Mo  on  the  Ranen  fjord.  The 

company  has  spent  immense  sums  of  money  trying  In  bene- 

ficiate  the  deposit  by  dry-crushing  and  magnetic  separation, 
but  it  has  been  a  failure  so  far;  thus  forming  a  strong 
contrast  to  the  great  iron-ore  industries  of  central  and 

northern  Sweden  and  Lapland.  The  scheme  was  pushed 
here  by  Sir  Joseph  Lawrence,  who  is  also  well  known  as 

the  introducer  of  the  linotype  in  England.  It  had  the 
active  support  of  many  leading  English  and  Welsh  iron- 

masters. The  metallurgical  outfit  was  constructed  on  an 

immense  scale  with  Edison  giant  rolls  and  magnetic  plant. 

Any  amount  of  mechanical  and  electrical  trouble-  cropped 
up,  and  finally  the  plant  had  to  be  abandoned.  Two  years 
ago  the  Ullrich  wet  magnetic  concentrator  was  recommended. 

This  process  emanates  from  Krupp's.  Henry  Louis,  the 
consulting  engineer,  and  D.  A.  Bremner,  the  manager,  tried 

tlao  being 

i   tor  tin-  provisi   

prevented 'I    litaL    The  - 

with  shares  and  debts  that  any  m-w  financial  an 

must  ,d  tiM-  ..id 

credit  ,t    position   of  the  eat  that 

then-  are  £200,000  of  prior  lieu  bonds,  £648,000  deboi 
and  funded  debenture  interest;  of  share  capital,  then  ii 

10,000    i:.    preference    sliarvs    and    a    similar-    ami   I    ol 
ordinary  sha 

•Abstract  of  paper  read  before  the  Geological  Society  of 
America. 

Electrolytic  Recovery  of  Zinc 

T.\    Thomas:   SaMMONS 

A  new  process  for  tin-  electrolytic  r   very  ot   ginc  has 
been  successfully  worked  out  by  Chitaro  Yosbida,  the  pro 

prietor  of  a  copper-  mine  in  [wasbiro  Province,  Japan.    The 
zinc  ore  is  dissolved  in  the  electrolyte,  and   from  this  liquid 

tin-   zim-   is    precipitated   by   electrolysis.     The    pi-   ss   is 
simple,  Inn   Beveral  obstacles  have  been    found.     For  in- 

* -in-i.  of  a  small  quantity  of  copper,  anti- 

mony, or  arsenic  is  enough  to  render  the  process  futile. 

dm-  of  the  defects  of  the  process  heretofore  has  been  the 
Spongy  form  in  which  the  zinc  adhered  to  the  calhoile.  To 
prevent   this,  carbon  was  tried  instead  of  lead   in  the  anode. 

The  carbon  was  coarse  ami  dissolved  in  tin-  sulphate  of 
zinc,  and  the  zinc  which  gathered  on  the  cathode  was  then 

found  to  be  refined  to  a  degree  rarely  surpassed  by  the 

imported  metal.  During  1910  Japan  exported  2-1.747  tons 
of  zinc,  valued  at  $383,485,  and  imported  11,581  Ions.  It 
is  believed  that  a  new  industry  will  be  built  up  in  Japan 

as  a  result  of  this  new  process. — Consular  "Report. 

Building  Stone  From  Slag 

By  George  Nicolas  Ikft 

The  manufacture  of  building  stone  from  smelter  and 

blast-furnace  slag  is  an  industry  of  considerable  impor- 
tance in  Germany,  and  is  carried  on  to  a  greater  or  lesser 

extent  at  nearly  all  such  plants.  -The  process  is  not  pat- 
ented and  is  very  simple  in  detail.  Practically  all  blast- 

furnace and  smelter  slag  is  suitable  for  stone-making. 
Slag  for  this  purpose  must,  however,  be  in  a  granulated 
state.  Alter  it  has  been  allowed  to  harden  it  is  unsuit- 

able. All  attempts  to  utilize  slag  that  has  been  crushed 

or  ground,  after  having  once  hardened,  have  failed  to  result 
in  a  solid  stone.  The  slag  is  granulated  by  the  addition 
of  wafer  as  it  flows  hot  from  oven  or  furnace.  It  is  then 

mixed  with  linn- — pulverized  slaked  lime  or  milk  of  lime — 
in  the  proportion  of  7  to  10  parts  of  slag  to  1  of  lime, 
according  to  the  nature  of  the  slag,  and  while  moist  in 

this  condition  is  subjected  to  pressure  in  molds  of  the  de- 
sired size  and  shape.  A  special  type  of  press,  with  pres- 
sure power  of  22,000  to  50,000  kg.  (kilo  =  2.2  lb.),  is 

used.  An  improved  type  of  press  of  this  kind  costs  about 

$.'1000.  Practically  any  form  of  power  may  be  used  and 
any  desired  shape  of  mold.  The  granulated  slag  after  being 

thoroughly  mixed  with  the  required  proportion  of  lime,  is 
allowed  to  stand  one  hour  before  being  put  through  the 

press.  After  being  pressed,  the  stones  are  stacked  in  the 
open  air,  where,  after  three  or  four  weeks,  according  to 
the  weather,  they  are  ready  for  use.  Under  low  tempera- 

ture they  harden  slowly.  If  subjected  to  frost  before 

thoroughly  hardened,  they  are  crumbled  and  destroyed. 
Operations  may,  however,  be  continued  in  the  winter,  the 

stones  being  hardened  in  steam-heated  drying-rooms.  These 
stones  grow  constantly  harder  with  time,  and  after  several 

years  show  a  resistance  of  100  kg.  per  square  centimetre. — 
Daily  Consular  Reports. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  Invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own,  be- 

lieving that  careful  criticism  is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  is  determined  by 
Its  probable  interest  to  the  readers  of  this  journal. 

Mill  and  Cyanide  Plant  Records 
The  Editor: 

Sir — The  fact  that  the  unarranged  material  was  sub- 

mitted for  consideration  only,  and  was  marked  "not  for 

publication",  exonerates  me  from  any  blame  because  'Mill 

and  Cyanide  Plant  Records'  has  appeared  in  your  issue  of 
December  2  in  a  form  that  makes  it  almost  unintelligible, 

and  of  liule  practical  value. 

The  matter  enclosed  in  squares  and  representing  (1)  Mill 

records,  (2)  Amalgam  records,  (5)  and  (">a)  Filter  ami 
press  records,  (11)  Bullion  Book,  (11)  Assay  Book,  and 
(12)  Determinations,  are  headings  for  each  page  of  the 
ho..k  or  sheet  in  question,  the  lasl  column  in  each  case 

being  left   tor  a  space  for  remarks,  for  example: 

The  "leaching  vat  records"  are  very  nearly  correctly 
arranged,  the  whole  sheet  being  used  for  a  charge,  but 

entries  of  "ions"  and  "f (  "  of  solution  applied  should  be 
alllowed  the  whole  of  the  right-hand  side  of  the  sheet, 
since  such  entries  are  generally  numerous,  corresponding 

to  the  number  and  cyankle  strength  of  washes  given  form- 
ing the   treatment.  A.   W.  Allex. 

London.   December  16,   1911. 

[We  regret  greatly  the  misunderstanding  and  errors  in 

printing  Mr.  Allen's  article.  The  manuscript  was  received 
by  us  in  the  regular  course  in  a  form  we  assumed  to  be 
satisfactory  to  him.     We  are,  of  course,  glad  to  make  the 
correct  ion. — EDITOR.] 

'  Dig  to  the  Depths ' 
The  Editor: 

Sir — The  enclosed  editorial  is  from  Nevada's  leading 

newspaper.  Verily,  "distance  lends  enchantment."  "Sink 
the  shaft  to  great  depths,  regardless  of  the  fact  that  the 
surface  of  the  lode  never  gave  the  slightest  indications,  and 
does  not  now,  of  ever  becoming  a  mine.  Squander  a  large 

amount  of  money,  instead  of  the  small  amounts  now  being 

squandered,  MAKE  ore  exist  where  it  never  has  and  where 

FILTER-PRESS    RFj 

i  late Shift Frees  No. 

From 
Filling 

Washing Discharging 

Remarks ge  No. 

Vat  No. from 
till from              till from till 

• 

The  sand  and  slime  plant  records  should  be  arranged  in 

the  — ; i mi.'  v:i\  Iml  "totals  &  averages"  refers,  naturally, 
to  the  results  of  the  work  for  the  period,  and  not  to  the 

clean-up:  and  "extraction  • ',"  should  take  the  place  of 
"extraction,   percentage,   per  ton,  $".  as  below: 

the  indications  are  it  never  will,  but  ABOVE  ALL  PROS- 

ECUTE  T11K  WILH-i'ATTK.K.  who  deceives  people  re- 

garding the  mines  of  our  glorious  state!!!!"  The  mine 
referred  to  is  the  Wedekind.  It  has  never  been  and  never 

will  be  a  mine,  and  is  now.  as  it  has  in  the  past,  absorbing 

SLIME-PLANT RECORD    BOOK 

Date 
Charge  No. Vat.  No. Tons 

Assay 

Extraction 

Amount  called   for  by  assays 
Heads    |      Tails per  ton 

| 

TOTALS    &    AVERAGES 

Clean-up  No. 
.19. 

average  fineness 

.  oz.    bullion    of 

oz.  fine  gold. 

Remarks  : 

Cyanide  Manager. 

Tin-   "summary  of  treatment   results'',   abridged,  should 
appear  as  follows : 

SUMMARY    lit'   TREATMENT   RESULTS 

for  the   weeks  ending    19.  . . . 

Tonnage   
i )/_. 

8  per  ton 
$ 

"    cynnldnilon   

19. 
Metallurgist. 

hundreds  of  dollars  for  every  little  one-pound  specimen 
of  lead-silver  ore  found  in  its  stringers. 

A  Subscriber. 
Elko,  Nevada.  December  29,  1911. 

[The   advisability   of  systematic   development    instead  of 

"w   Ipeckering  the  surface,"  is  something  about  which  all 
agree,  but  the  editorial  in  question,  quoted  below,  is  an 
excellent  example  of  the  misinformation  upon  which  it  is 

well  not  to  base  development. — Editor,] 

"Heretofore  the  error  in  developing  the  resources  of 

the  great  dyke  that  extends  to  the  northward  from  Reno 
has  been  in  woodpeckering  the  surface  over  a  great  area 

and  at   no  place  attaining  to  any  consequential  depth. 

"If  the  money  that  has  been  expended  in  sinking  hun- 
dreds of  shallow  holes  had  been  devoted,  through  com- 

munity of  interest,  in  sending  down  several  bores  to  great 

depth,  Reno  would  now  doubtless  be  a  big,  bustling,  pros- 
perous mining  camp. 

"It  is  true  of  at  least  one  property,  the  Wedekind,  that 
the  water  level  brings  a  bulge  to  the  zone  of  mineralization, 
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Wltl'   M    ■'  .   bul   llmt    would 

naturally   oeeur   m    the   point    when  notation   ..t 

water*  bringing  the  seconder}  enrichment  fanes  the 
asunder  ami   permits  tba  occupation   oi    the  crevice   with 

i  depth  a  will  almost  undoubtedly  be  Found 

that  tin-  vein  contract*,  tod  grow*  heavier  "with  vain.',  not 
in  lead,  lint  in  the  nobler  mi 

••Tli..  big  dyke  must  be  worked  in  different  fashion  fr   
narrow  ledges  of  pan  ailiea,  where  fanlta  and  stipe  are 

tin-  only  imperiling  features.  This  -rami,,  walled  i 
two  milee  in  width,  naturally  contains  its  surface  area  bul 
as  the  eake  wnntoinw  its  raisins,  in  widely  separated  lenses, 
ami  tlif  wider  the  dyke  the  farther  apart  the  heavy  enrich- 
ments. 

"Hut   at   the  greater  depths  there   is  almost   certain   to 
1   noeantration.    The  granites  will  be  Ponnd  to  bavi 
proaehed  and  the  many  lenses  to  have  concentrated  into 
one  definite,  well  walled  vein. 

"Thus  far  tl   peraton  at  Wedekind  have  bnl  reaehed, not  the  cream,  bnl  the  surface  Beam. 

"To  the  depths,  gentlemen;  to  the  depths,  and  may 
nature  well  reward  youl" 

Tanganyika  Concessions,  Ltd. 
The  Editor: 

Sn  -The  articles  in  your  issue  oi  January  20,  'Mining 
in  the  Belgian  Congo  in  1911,'  by  Sidney  H.  Ball,  and 
•claim-  of  the  Tanganyika  Concessions,'  from  your  London 
correspondent,  indicate  the  greal  interest  being  taken  in  this 
Central  African  mining  enterpru 

This  work  is  being  done  by  the  proprietary  company,  the 
1  aion  Miniere  .in  Haut-Katanga,  a  corporation  with  head- 

quarters in  Brussels  and  in  which  the  Tanganyika  Con- 
ons  is  lint  a  minority  shareholder.  At  the  Onion 

Miniere  meeting  last  month.  M.  Jadot,  the  director,  gave 
estimates  oi  tonnage  exposed  in  ten  of  the  company's  claims, 
aggregating  1(1.000,000  tons,  ami  his  statement  has  been 
taken  as  if  new  and  important,  when,  in  fact,  he  was  bul 

repeating  estimates  made  five  or  six  years  ago  based  upon  a 

t'i'w  cross-cuts  run  for  the  sole  and  special  purpose  of  "es- tablishing to  the  satisfaction  of  the  Katanga  special  com- 

mittee that  the  mines  were  workable,"  and  without  the 

Slightest  intention  of  putting  ore  'in  sighf  to  he  measured. 
The  figures  have  a  meaning  about  like  that  which  would 

attach   to   the    publication    now   of   some     's   estimate   ten 
or  twenty  years  ago  Of  ore  then  proved  in  Butte,  Montana, 

or  along  the  Mother  Lode  of  California — districts,  by  the 
way.  in  which  mining  is  conducted  on  the  assumption  thai 
there  is  ample  ore  in  the  ground  for  a  continuance  of  busi- 

ness aml_  guiltless  of  any  attempt  to  •'estimate  tonnage." 
However,  your  London  correspondent,  referring  to  the  Tan- 

ganyika  meeting,   says:   "This  leads   me   to   the  most    i   r- 
esting  of  all  the  statements  made  at  the  recent  meeting,  a 

remark  really  quite  incidental,  to  the  effect  that  Mr.  Freche- 

ville  had  vouched  for  1,800,000  tons  of  ll",  ore."  At  both 
the  Tanganyika  and  Union  Miniere  meetings  those  figures 

were  clearly  given  as  Mr.  Frecheville's  estimates,  made  live 
years  ago.  of  the  ore  in  the  Kambove  workings  alone;  ad- 

ditional estimates  being  also  as  clearly  staled  for  other 

claims  he  inspected,  and  at  length  the  idea  seems  to  be 
gradually  dawning  that  his  inspection  had  nothing  whatever 

to  do  with  the  operations  of  the  mine,  but  was  Connected 

entirely  with  some  private  share-dealing  proposals.  At  the 
same  meeting  Robert  Williams  much  more  pertinently  said. 

"In  fact,  it  seems  to  me  that  what  we  are  calling  mines  are 
simply  the  outcrops  of  a  belt  of  copper  which  runs  from 

one  end  of  the  country  to  the  other." 
The  toy  furnace  now  treating  a  little  over  100  tons  of 

ore  daily  from  the  Star  of  the  Congo  mine  is  on  the  Lu- 
bumbashi  river  ten  or  twelve  miles  southeast  from  the  ex- 

treme southeastern  mine  of  the  belt,  which  thence  extends 

northwest  nearly  two  hundred  miles,  and  it  is  fed  by  a 

crooked,  three-party  railway  meandering  around  1S00  miles 
up  from  Beira  on  the  Indian  ocean.  It  is  in  no  sense  a 

properly  situated  and  constructed  central  reduction  works 

with  suitable  railway  transport,  and  should  be  taken  only 

i.n  n  i. all. 

will  come  in  <Uw  ti   

By    due    tl      is      ant    the    lo||o wing:       I,,    K 

bus  l..en  poii   I  ..at   from  tire  beginning,  then-  are  two 
-   "i    oxidised   eoppi  i  thai    can   be   turned 

iva.liK  intocoppor  bj  blast  ,1  another  no)  adapt 
.-.1  to  v.,,. i,  treatment.  Both  exist  in  really  enormous  quan 
tin.-  along  the  belt,  ami    latructivi  who  were 
employed  to  build  no  tl   nterprise  openly  and  admittedly 
confined   their  attentions  to  the  Bnl   kind  ami   relegated 
the   other   to    the    future;    while,   tin'    wiseacres,    the    learned 
and   technical   aritioa,   both   inside  and   outside   the   lines, 
have  made  the  a   id  prominent  and  alighted  Now 
anyone,      alter   who   or   what    he    he.   stating   that    il    i> 
either  difficult  or  very  expensive  to  get  copper  from  either 
class  of  ore.  i>  speaking  from  ignorance,  nol  from  know! 
edge.    lie  mean.-  that  it  is  very  difficult  or  very  expensive 
io  make  copper  by  the  processes  with  which  he  is  acquainted, 
and  assumes  thai   ends  the  matter.     It   does  nol   end  it. 

For  over  twenty  years  pa.-l  there  have  been  no  large  de 
posits  of  good-grade  oxidized  copper  ore  available  lor  treat 
iiient,  ami  therefore,  of  necessity,  attention  baa  hem  forced 
lo  .online  itself  to  the  working  of  sulphide  ores,  with  the 
result  that  a  surplus  of  copper  is  being  made  from  male 

rials    not    long    ago    considered    valueless.      Buppost   l.li- 
lions  had  been  reversed,  who  will  assume  that  methods 

would  not  have  been  worked  out  to  efficiently  and  econom- 

ically extract   copper   from   high-grade,  silieioiis  carbonate  1 

Thai  is  exactly  what  will  have  to  he  d   in  Katanga  under 
superb  local  conditions  for  working,  and  some  one  will 

some  day,  may  any  day  in  fact,  do  it;  and  it  is  futile 

lo    ignore    the    consequences.      Further,    it    is    known    that 

success  in  copper  enterprises  has  come  from  cheapened 

transport  and  the  outlay  of  vast  sums  of  money  in  huge 
plants  to  handle  economically  a  great  I   age.  The  mechan- 

ical improvements  are  wonderful,  but  when  it  is  under 

stood  that,  where  concentration  is  used,  from  25  to  40% 

of  the  metallic  content  is  lost,  the  metallurgical  results  are 

not    quite    such    as    to    re.   intend    any    'great    specialists' 
wedded  to  such  method  to  people  with  chemical  and  metal- 

lurgical problems  to  solve. 
Tanganyika  Concessions,  Ltd..  has  grown  into  a  holding 

company,  upon  which  has  devolved  the  work  of  opening 

up  South  Central  Africa,  and  its  great  expenditure  and 
large  financial  deals  have  been  in  the  railroad  and  not  on 

the  mining  side  of  its  business.  Its  shares  are  the  'market 

counters'  through  which  it  gets  money;  when  they  are  high. 
work  goes  ahead  rapidly;  when  they  are  low,  some  things 
lie  idle.  Lately  they  have  fallen  heavily,  and  hence  are 

written  and  talked  about  a  lot;  but  they  have  fallen  several 
limes  in  ten  years,  only  to  rise  again,  and  that  is  why 
they  are  attractive.  Men  of  speculative  tendencies  so  like 

to  gamble  that  every  community  has  to  restrain  them  by 

law  from  taking  certain  chances,  and  'Tanks'  constitute  a 
lawful  gamble.  Whether  or  not  this  is  a  legitimate  basis 

lor  a  great  mining  company  to  finance  upon  is  a  matter 
of  individual  opinion,  but  it  must  be  conceded  that  in  all 

great  industrial  undertakings  it  is  'the  other  people's  money' 
that  is  used,  and  the  methods  of  securing  this  vary  with 

circumstances.  For  instance,  to  get  it  in  this  country  it 

has  been  necessary  to  go  to  what  is  termed  'the  interests', 
'the  system'.  Wall  Street  is  not  in  disrepute,  though  many 
people  have  a  notion  there  has  been  too  frequently  an 

excessive  'rake-off  to  the  house'  and  sometimes  even  a 

'brace  game'.  When  rich  placer  ground  was  found  in 
Alaska  every  outfitter,  transport  man,  hotel  proprietor,  real 

estate  dealer,  and  handy  chap  from  Juneau  to  San  Diego 
trumpeted  the  glad  tidings,  in  the  hope  that  the  resulting 

stampede  would  fill  his  pockets  with  other  people's  money, 
and  it  happened  just  so  in  many  cases.  That  Tanganyika 
Concessions,  Ltd.,  has  succeeded  also  is  clear  from  Mr. 

Ball's  description  of  Elizabethville.  To  read  of  that  town 
increasing  its  white  population  from  100  to  1500  in  a  year, 

with  thirteen  miles  of  boulevards  laid  out,  cafes  surround- 

ing the  'Place  Royale',  and  town  lots  bringing  from  $91  100 
to  $12,000,  is  bewildering  to  one  who,  a  few  years  ago, 

by   forced  marches  with  a  few  picked  carriers  on  starva- 
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lion  rations,  reached  Kipushi.  one  day  from  the  Star  of 
the  Congo,  and  could  go  i  ol  another  pound 
of  naii'. e  I   I  could  l»-  had. 

pany,  Tanganyika  Concessions,  Ltd.,  has 

■    in  ten  years  i"  open  darkest  places  in  Africa  t" 
the  world  than  have  all  other  agencies  combined  during  the 

centuries,  and  back  of  it  all  is  a  charming  Scotch  gentleman 

Mr.  Robert  Will' 
J.  R.  Farrell. 

San  Francisco.  January  22. 

Heating  Cyanide  Solutions 
The  Editor: 

Sir  -In  your  issue  of  January  II.  under  heading  of 

'Heating  Solutions,'  Alfred  James  in  Ins  'Progress  in  Cyani- 
dation  of  Gold  and  Silver  Ores  During  1911',  expressed  a 
desire  for  data  on  benefit  of  heat  on  extraction.  The 

following  tahles  of  comparison,  showing  extraction  on  Bel- 
mont ore,  with  different  degrees  of  temperature,  may  be 

of  interest.  The  benefit  shown  has  been  borne  out  to  our 

entire  satisfaction  in  practice. 

I.  Ore  Au  0.05  oz.,  Ag  18.2  oz.,  Total  Value  $10.15 

Agitation,  i   Tailing.   > 
Agitator.        Hours.       Temp.  Au,  oz.  Ag,  oz.  Val. 

Belmont          60         Cold  60°  0.015         3.1  $1.86 
       60      Warm   90°  0.01            1.7  1.06 

Pachuca          69        Cold  60°  0.02          3.8  2.32 
      60      Warm  90°  0.015         2.1  1.36 

Bottle          mi        Cold  64°  0.02          3.4  2.12 
"              CO                   87°  0.01           2.5  1.49 

      Oil                 109°  0.01           1.7  1.06 

II.  Ore  Au  0.05  OZ.,  Ag  20.6  oz.,  Total  Value  $11.30 

Agitation,   Tailing.   \ 
Agitator.         Hours.  Temp.  Au,  OZ.    Ag.  oz.      Val. 

Beln   t            4^  +90°  No  sample  taken. 

Pachuca          48  +90°  0.015        2.0        $1.01 
"                 is  60°  0.02           4.5           2.67 

Belmont           tilt  -f  90°  0.01           1.7           1.06 

Pachuca          69  +  90°  0.015        2.1          1.36 
"               69  60°  0.02          3.8          2.32 

Material  agitated  in  each  of  the  above  tests  was  taken 

from  collectors  and    mined  the  gold  and  silver  remain- 
ing alter  concentration  and  that  dissolved  in  crushing  and 

conveying  at  head  of  mill. 

To  maintain  a  heat  of  90°  in  the  agitators,  boilers  are 
run  two  8-hr.  shifts  during  summer  and  three  8-hr.  shifts 
during  winter,  being  tired  with  crude  oil  at  a  cost  of  $2.05 
per  barrel  at  the  mill,  making  cost  per  ton  of  ore  treated 

$0,161  for  past  nine  months.  Degrees  of  heat  are  marked 

+  90  to  show  they  were  kept  as  near  90°  as  possible,  vary- 
ing from  no  to  95  degrees.  A.  H.  Jones. 

Tonopah,  Nevada,  January  17. 

[This  note  on  experience  at  the  Belmont  mill,  courteously 
furnished  by  Mr.  Jones,  should  stimulate  others  to  relate 

their  experience,  as  the  line  of  investigation  is  one  along 

which  accurate  data  are  badly  needed. — Editor.] 

The  Way  of  a  Man  With  a  Mine 
The  Editor: 

Sir — Your  issue  of  the  Press  dated  December  16  ar- 

rived here  today,  and.  as  usual,  its  contents  were  avidly 
devoured.  Unfortunately,  the  frosting  of  one  article,  very 
satisfactory  in  itself,  failed  of  ready  digestion.  I  refer 

to  the  quotation  and  the  origin  thereof  given  by  T.  A. 
Rickard,  at  the  conclusion  of  his  very  able  article.  The 
limitations  of  an  itinerant  library  fail  to  support  a  some- 

what treacherous  memory,  but  at  the  risk  of  an  accusa- 

tion of  pseudo-sapiency,  1  venture  the  theory  that  the 
distinguished  editor  of  The  Mining  Magazine  has  confused 

the  'Tale  of  the  Heathen  Chinee'  with  'Certain  Maxima 

of  Hafiz'  by  one  R.  Kipling. 
Chas.  S.  Haley. 

Forks  of  Salmon,  Cal.,  December  20,  1911. 

The  Editor: 

Sir — Permit  me  to  protest  against  Mr.  Rickard's  cred- 
iting Bret  Ilarte  with  the  excerpt  from  the  'Maxims  of 

Hafiz'.  Probably  no  one  has  more  admiration  for  the 
genius  of  the  [ate  Mr.  Ilarte  than  I.  Furthermore.  I 
will  admit  that  Mr.  Kipling  seems  to  have  gone  rather  to 
seed  of  lale.«lntt  do  let  justice  be  done,  even  though  the 
ceiling    fall. 

Stanley  C.   Sears. 

Guanacevi,  Durango,  Mexico,  December  21,  1911. 

(Our  correspondents'  letters  illustrate  the  fallibility  of 

memory  as  applied  to  quotations.  In  Kipling's  'Depart- 
mental Ditties'  one  of  the  'Certain  Maxims  of  Hafiz' 

given  is : 
"The  ways  of  a  man  with  a  maid  be  strange,  yet 

simple  and  tame, 

To  the  ways  of  a  man  with  a  horse,  when  selling 

or  racing  the  same." The  version  of  this  given  by  Mr.  Rickard  undoubtedly 

represents  Bret  Harte's  sentiments  in  regard  to  mining. 
even  though  he  did  not  chance  to  express  them  in  pre- 

cisely that  form. — Editor.] 

Stamp-Battery  Cam-Shafts 
The  Editor: 

Sir — In  the  Discussion  columns  of  your  issue  of  January 

13,  under  'Stamp-Battery  Cam-Shafts',  an  error  has  been 
made  in  saying  that  I  proposed  a  bearing  between  each 
stamp.  This  should  be  a  description  of  the  City  Deep 

cam-shaft  bearings,  a  part  of  the  Lesehinger  patent.  To 

explain  what  I  meant  by  "placing  the  line  shaft  imme- 

diately under  the  cam-shaft-',  the  sketch  will  make  clear. 

EG7 

battery  foundation   plan. 

Through  the  centre  of  the  concrete  foundations  is  placed 
a  east-iron  tube  about  2  ft.  in  diameter,  BG.  Into  this 

easting  are  screwed  the  pipes  E  E'  to  receive  the  mortar 
holts.  If  these  bolts  are  lV^-in.  diam.,  the  pipes  are  2  in.; 

if  2-in.  bolts,  the  pipes  are  2]2  in.  in  diameter.  The  line- 
shaft  boxes  F  are  also  placed  in  this  hollow,  so  that  the 

cam-shaft  is  vertically  above.  It  may  be  objected  by 
some  that  the  bearings  cannot  be  oiled  without  stopping 

the  mill.  This  can  be  overcome  by  a  connection  with  this 

pipe  at  right  angles  in  the  centre  of  the  foundation,  so 
that  one  could  crawl  in  and  examine  all  the  boxes  and 

bolts,  and  replace  those  that  are  broken.  The  projections 

DD'  D"D'"  are  projections  from  the  casting  for  reinforce- 
ment purposes.  The  mortar  bolts  may  be  replaced,  if 

broken,  by  lowering  into  the  hole  C,  which  may  be  made 

of  the  same  size  pipe  as  EE' .  The  bolts  at  the  back  of 
the  mortar  may  be  taken  out  from  the  top.  AA  is  the  level 

of  the  sole-plate  for  the  battery  posts.  This  will  make  un- 
meaning clear,  I  believe. 

Algernon  Del  Mar. 

South  Pasadena,  January  15. 
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Concentrates 

A    I  nt   for  chemical  appai 

"   i  is,    In   porta  "t   yellow   wax,   .. 
of  gbellar,  melted  together. 

P"U  the  porpooa  of  improving  aluminum,  without   in 
ereaaing  ita  >!•<••  iii.-  gravity,  il  is  mixed  with  4  I 

of  pi  whereb]  the  density,  tenacity,  and  especially 
the  toughness  are  said  to  be  enhanoed. 

1  BAF  ItltAss  dao  eallod  Dutch  gold,  or  imitation 
gold  leaf,     li  is  made  of  copper,  77.7".  to  B4.5  parts, 

tine  1".".  i"  22.2'..  fa  color  is  pale  or  brigbl  yellow  or lish,  aeeording  to  the  proportions  of  the  metals.    It  h;i- 
an  unusual  degree  of  ductility. 

7X  ardor  to  imparl  !•>  aluminum  the  appearance  oi 
Ivor,  plunge  the  article  into  a  hoi  bath  composed  of  a 

lii'.  solution  of  caustic  sods  saturated  with  kit. lien  salt 
Leave  it  in  the  bath  tor  IS  to  20  seconds,  then  wash  and 
brush  j  pul  bach  into  the  bath  for  half  a  minute,  wash  i   w 
and  dry  in  sawdust. 

H \MMKK  DRILLS  are  used  mar  Atlin,  British  Colum- 
bia, in  breaking  lumps  of  frozen  gravel.  The  bil 

used  iv  sharpened  as  is  a  moil,  and  cuts  into  the  clay 
and  gravel  quickly.  The  vibration  of  the  drill  seems  to 
shatter  the  material  and,  by  prying  a  little,  lumps  as  much 
us  ten  feel  in  diameter  can  be  broken. 

'TMIK  eight-hour  low  in  California  applies  to  all  persons 
employed  in  underground  mini's  or  workings,  or  who 

are  employed  in  smelters  and  other  institutions  for  the 
reduction  or  refining  of  ores  or  metals.  The  State  Supreme 
Coorl  has  held  that  the  latter  phrase  includes  quartz  mills, 
ami  hence  thai  the  statute  is  applicable  to  millmen. 

TPti  PACE  a  cast-iron  pulley  with  leather,  apply  acetic 
acid  to  the  lace  of  the  pulley  with  a  brush,  which  will 

roughen  it  by  rusting,  and  then  when  dry  apply  a  cement 
made  of  1  lb.  of  lish  glue  and  J4  lb.  of  common  glue,  melted 
in  a  mixture  of  alcohol  and  water.  The  leather  should  he 

placed  .m  the  pulley  ami  dried  under  pressure. 

"DoASTIXll    ami    magneti   mcentration   is   the   favorite process  for  treatment  of  complex  zinc-iron  sulphides. 
In  the  Wisconsin  district  many  of  the  individual  mines 
support  cheap  plants  of  this  sort  which  permit  the  pro- 

duction of  a  sufficiently  high-grade  product  to  bring  about 
■   ipetitive  bidding   for  tin   neentrate.     An  electrostatic 
plant  was  huilt  and  treated  mixed  ores  till  burned.  In  this 
plant  a  merchantable  product  was  made  from  the  iron 
sulphide  which   in   ordinary  treatment   is  lost. 

QHAKING  PLATES  have  been  hitherto  geperally  adopted 
on  the  Rand.  At  the  Randfontein  Mines  it  has  been 

shown  by  experiment  that  movement  is  not  at  all  essential 
nor  does  it  contribute  in  any  way  to  increased  efficiency. 

Stationary  plates  have  therefore  been  adopted  at  Rand- 
fontein and  elsewhere,  and  in  general  there  is  a  tendency, 

in  addition,  to  materially  reduce  the  total  area  of  the  plates 
from  that  previously  in  use.  No  loss  of  efficiency  has  yet 
been  noted  by  reason  of  this  reduction,  while  there  has 

"been  some  economy. 

A  N  excellent  cement  for  porcelain  and  stoneware  is  ob- 

"^^  tained  by  mixing  20  parts  of  fish  glue  with  an  equal 
weight  of  crystallizable  acetic  acid  and  evaporating  the 
mixture  carefully  to  a  syrupy  consistency  so  that  it  forms 
a  gelatinous  mass  on  cooling.  For  use,  the  cement  thus 
obtained  is  made  liquid  again   by   heating  and   applied  to 

I    now   be 

until  the  cement  has  hardei 

B i  nk  m;  ii  i\i.  I-  uuall)  lain  no    i.. 
il   both  and  p.     The  Pacific  Mail 

lu.weM-r.  frequent!)  carrj  enough  i  lapan  foi  the 
round  trip,  iin.l  the  White  Star  line  i  adopt  the 
practice  ..f  taking  on  board  laflli 

md  trip.    Other  lines  ••!  transatlantic  to  do 
likewise,    mainly    because   domestic    bunker   coal 
higher  in  quality  than    st  ..t  the  bunker  coal  of  western 
Kim. i  .    and    is   supplied   at    lov    ipared    with 

coal  ol  prime  steaming  gi 

T"\  I  [RING    the   last   liseal   year  23,272  square   miles  of   the 
United   states   was  topographically  surveyed   by   the 

l".  s.  Geological  Survey  an. I  8400  sq.  mi.  revised  or  re- 
surveyed,  making  a  total  ..i   29,732  sq,  mi.     About 
of  the  entire  United  States,  exclusive  of  Alaska,  baa  now 
been    thus  surveyed.      These  surveys  ale   represented    by   more 

than  2000  separate  sheets.  The  price  of  the  standard  topo- 

graphic map  sheet    i-  ."..-.  earl      $3    per  hundred.      Index 
maps  of   the    various   Slates    showing   the   area    covered    by 
each  separate  sheet  will  be  furnished  free  on  application 
to  the  Director  ol  the  Survey,  Washington,  D.  C. 

THK  ordinary  concentrated  sulphuric  acid  contains  d&% 
of  acid,  or  betweeu  35  and  30  times  normal.  Any 

arid  stronger  than  this  must  be  made  by  adding  fuming 
sulphuric  a.id  to  the  ordinary  acid.  Strong  sulphuric  acid 
and    the    fuming   arid    absorb    moisture    very    rapidly    from 
the  air.  ami  thus  become  diluted  in  a  shorl  time.  In  order 

to  overcome  Ibis  difficulty  the  following  apparatus  may  be 

used  to  weigh  the  arid  for  analysis:  A  small  pipette  sim- 
ilar to  a  medicine  dropper  was  inserted  in  one  hole  of  a 

two-holed  rubber  stopper  and  the  other  end  of  the  hole 
plugged  with  a  glass  rod.  In  the  other  hole  was  inserted 
a  glass  rod  bent  at  the  upper  end  so  that  the  whole,  ar- 

rangement could  he  hung  on  the  arm  of  a  balance.  The 
weight  of  the  apparatus  was  then  found.  In  using  the 
apparatus  the  pipette  was  removed  from  the  shipper,  filled 
with  acid,  quickly  dried,  put  back  into  the  stopper,  and 
weighed.  The  whole  apparatus  was  then  carefully  washed 
with  water,  the  washings  and  acid  diluted,  titrated  with 
standard  alkali,  and  the  result  calculated  for  the  strength 
of  the  acid  in  per  cent  of  SO,,.  The  st  lengths  of  the 

ordinary  concentrated  acid  and  the  fuming  aei.l  were  deter- 
mined in  this  way,  ami  the  percentage  of  each  necessary 

to   form   the   required   mixture   calculated. 

TpANTALUM  ORE  is  not  in  demand  in  the  United 
States;  so  far  as  known  the  only  linn  reducing  tanta- 
lum from  its  ores  is  Siemens  &  Halske,  A.-G.,  of  Charlot- 

Lenburg,  Germany,  which  draws  tantalum  wire,  which  is 
sold  to  incandescent  electric-lamp  manufacturers,  and  sells 

metal  to  linns  which  manufacture  surgical  and  .leniists'  in- 
struments and  pens.  During  1910  the  linns  forming  the 

National  Electric  Lamp  Association  used  1,500,0011  metres, 
equivalent  to  4,021,250  ft.,  or  more  than  932  miles,  of  tan- 

talum wire  for  filaments  in  incandescent  lamps.  The  wire 
was  of  various  sizes,  and  was  valued  at  $43,000.  The  weight 
is  1 1 . . l  known,  but  was  probably  less  than  100  lb.  It  seems 
likely  that  the  tantalum  used  for  lamps  in  the  rest  of  the 
world  is  not  greatly  larger  in  quantity  than  that  used  in 
the  United  States.  The  quantity  used  in  instruments  and 
pens  is  not  large,  and  probably  the  whole  output  of  metallic 
tantalum  does  not  exceed  a  short  ton  per  year.  It  is  made 
from  Australian  and  American  ores.  Tantalum  minerals 

free  from  colnmbium  and  other  objectionable  elements  are 
found  in  considerable  quantity  in  the  Greenbushes  and 
Pilbara  districts  of  Western  Australia,  but  the  American 
tantalum  minerals  are  mostly  columbites  carrying  large  per- 

centage of  colnmbium,  so  that  at  the  same  price  Australian 

tantalum  minerals  are  preferable.  The  latter  are  stibio- 
tantalite  (tantalate  of  antimony),  tantalite  (iron  tantalate), 
and  manganotantalite   (tantalate  of  manganese). 
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Special  Correspondence 
BULAWAYO,  SOUTHERN  RHODESIA 

CH.um.IIl.AXH    I IBVELOPMHNTS. — RlIOI'ESIAN    GOLD    PltolT'  - 

tion'. — Search  tor  Labor.— Sleeping  Sickness  i 

Nearest  Supply. — Plan  to  Import  Won 

Liberia. 

The  popular  impression  outside  of  Rhodesia  :i|>i  e 
be  that  mining  in  Charterland  is  at  a  standstill  and  thai 
the  short-lived  boom  of  1909-1910  has  left  Rhodesia  a  min- 

ing country  thai  was.  It  is  finite  true  that  things  in  Mata- 
beleland  and  Mashonaland  are  nol  Dearly  so  promising 

day  as  they  were  a  few  months  ago,  that  business  is  not 

nearly  so  brisk,  and  that  Rhodesian  mining  properties  and 
shares  are  in  nothing  like  the  demand  they  were.  But  to 

suppose  that  gold  mining  is  a  thing  of  the  past  is  to  adopt 

an  erroneous  opinion  of  the  industry.  The  mineral  output 
of  the  country  is  being  well  maintained:  indeed,  were  a 

little  move  oative  labor  forthcoming,  an  immediate  and  sub- 
stantial increase  of  the  gold  output  would  result.  More 

important  still,  a  large  amount  of  development  work  is 

being  done.  In  fact,  despite  the  shortage  of  native  labor, 
the  good  work  of  exploration  begun  in  1909  has  not  been 
allowed  to  abate,  hut  is  steadily  being  continued.  It  is 

mon  knowledge  that  Rhodesia's  great  need  has  been  develop- 
ment. The  smaller  mines,  and  indeed  the  majority  of  the 

larger  projects  of  the  country,  possessed  no  ore  reserves  of 
any  consequence  whatsoever  until  a  year  or  two  ago  when 

mining  in  Charterland  was  commenced  on  really  sound  and 
business-like  lines. 

In  1910  "no  of  the  lending  mining  men  of  Mntaheleland 
remarked  to  me,  that  the  next  three  years  would  show  what 

place  southern  Rhodesia  was  to  take  in  tin-  list  of  the  world's 
mineral  producing  countries.     That  view  was  a  correct   

The  exploratory  work,  now  being  conducted  on  the  various 
mineral  helts  of  southern  Rhodesia,  is  going  to  either  make 

or  ma?-  the  country.  Because  the  gold  output  is  not  rising 
by  leaps  and  bounds,  and  because  the  many  foolishly  op- 

timistic Statements  made  at  the  time  of  the  boom  arc'  nol 
materializing,  it  must  not  he  imagined  that  the  country's 
industry  is  on  the  wane.  Considering  the  paucity  of  1 1 ,.- 
labor  supply  ami  the  large  percentage  of  the  supply  which 
is  being  devoted  to  development,  the  present  production  of 
Rhodesia  must  he  adjudged  satisfactory. 

Tin-  -old  output  of  Rhodesia  since  the  beginning  of  1910 
has  been  as  follows  : 

1910.  1911. 

January      6227,511  6207,903 
February          203,888  203,055 
March          228,385  231,947 

April          228,273  221,29(1 
May          224,888  211,413 

June     "...     214.709  215,347 
.Tidy         l9o.2.;:;  2:!7.:,17 
Augusl          191,423  243,712 

September         178,950  22.">.777 
October          234.92<  218,862 
November          240,573    
December         199,500    

E2,586,201 
£2,216,829 

The  scarcity  oJ  native  labor  in  Rhodesia  seems  to  become 

more  serious  as  the  months  go  by,  and  the  situation  today 
is  causing  great  anxiety.  The  native  population  of  tic 

territories  ruled  by  the  British  South  Africa  Co.  is 

large,  hut  it  is  one  thing  to  possess  a  large  native  popula- 
tion and  quite  another  thing  to  have  a  large  working  n 

population.     Rhodesia's  position  in  regard  to  native  labor 
is  certainly  not  enviable.  She  cannot  hope  to  secure  am 

appreciable  or  useful  complements  from  the  Transvaal  or 
other  territories  of  the  Union  of  South  Africa,  nor  indeed 

from  a  great  deal  of  Portuguese  East  Africa,  because  the 
labor  recruiting  agents  of  the  Witwatersrand  have  a 

i   opoly     in     these    areas.      Xyasaland    and     northeastern 

Rhodesia  have  wellnigh  closed  their  doors  to  the  southern 

Rhodesian  province,  the  province  in  which  all  the  impor- 
tant mines  are  situated.  In  both  these  states  the  dread 

scourge  id'  sleeping  sickness  lias  lately  advanced  and  in- 
creased to  an  appalling  degree,  and  furthermore,  (lie  Xyasa- 

land planters  are  loth  to  allow  any  of  their  none  too  plenti- 
ful  laborers   to  seek   work  outside   their  own    frontiers. 

The  n.iues*if  Rhodesia  must  in  fact  look  largely  to  Mata- 
heleland     ami     Mashonaland,     together     with     northwestern 

Rhodesia  or  Barotseland,  as  suppliers  of  native  labor,  and 

i   ■    loo   much    is   at    present    forthcoming    from    these   tcr- 
n   -.     iii  regard  to  Barotseland,  it  may  he  remarked  thai 

native  labor  recruiting  agents  employed  by  the  Tanganyika 

Concessions,  Ltd..  an-  scouring  the  territory  for  labor  and 

am  further  adding  I"  the  tribulations  of  the  southern 

province.  In  these  circumstance!  it  is  not  surprising  to 
learn  that  the  controllers  of  the  Rhodesian  mining  industry 

.in  considering  the  employment  of  natives  from  parts  of 
Africa  other  than   those  adjacent   to  Rhodesia. 

It  is  underst   1  that   important  proposals,  which  concern 

themselves  with  the  West  Coast  of  Africa,  are  now  receiv- 

ing the  attention  of  the  Executive  of  the  Rhodesian  Cliani- 

if  Mines.  It  is  suggested  that  native  labor  shall  be  im- 

ported from  Liberia,  from  Angola,  and  other  places  on  tin- 

West  Coast.  Of  course  the  concluding  of  satisfactory  ne- 

gotiations with  the  governments  of  these  states  has  first  to 

be  arranged,  and.  as  yet.  no  announcement  has  been  made 

by  the  Rhodesian  authorities  in  regard  to  these  proposed 

plans.  It  is.  however,  quite  clear  that  something  must  be 

done  to  relieve  the  stress  of  the  situation,  and  if  labor  is 

nol  obtainable  from  the  territories  controlled  by  the  British 

South  Africa  Co.,  the  leaders  of  the  industry  in  Charter- land  will  have  to  look  farther  afield. 

It  is  interesting  to  learn  that  at  last  the  board  of  directors 

of  the  Tanganyika  Coi   ssions,  Ltd..  has  decided  to  use  the 

Wankie  Colliery  Co.'s  roke.  Hitherto  imported  coke  has 

employed  for  the  blast-furnaces  of  the  Katanga,  and 

the  cost  of  importation  has  placed  a  severe  tax  on  the  com- 

pany's expenditure.  The  Wankie  colliery  is  situated  in 

northern  Matabeleland.  and  it  has  for  long  been  a  matter 

tor  surprise,  that  no  seeming  attempt  has  been  made  to 

come  to  an  arrangement  with  the  only  producing  coal  mine 

in  Rhodesia.  It  as  yet  remains  to  be  proved  that  the  Wankie 

company  is  capable  of  producing  a  class  of  coke  suita
ble 

Eor  the  Tanganyika  Concessions  company's  needs,  but  it  is 

ai  any  rale  of  much  interest  to  learn  of  this  development  in 

con   lion  with  the  company's  smelting  program. 

TORONTO,  CANADA 

Cold  Weather  Promotes  West  Shinixg  Tree  Prospect- 

wg.— General  Field  Notes.— Dividend  Record  Fails 

to  Relieve  M  u:i:i  T, 

The  extremely  cold  weather  has  seriously  interfered  with 
construction  work  and  surface  operations  at  Porcupine, 

further  delaying  the  completion  of  the  mills  at  the  Dome 

and  other  properties.  The  freezing  of  the  lakes  and  streams 
has  facilitated  travel,  and  since  the  cold  set  in  there  has 

been  a  considerable  movement  of  prospectors  into  the  Wesl 

Shining  Tree  district,  where  additional  good  finds  are  re- 
ported. The  Timinins  townsitc,  on  Miller  lake,  which  has 

now  a  population  of  about  (100,  has  been  incorporated  as 
a  town,  being  the  first  settlement  in  the  Porcupine  area 
to  obtain  the  civic  status.  Within  its  limits  are  included 

the  Hollinger  mine,  the  Campbell  Veteran  claim,  the  Dixou 

and  Miller-Middleton  properties,  and  other  holdings  of  the 
Kmmins-MeMartin-Dunlap  syndicate.  The  force  employed 

on  the  Bewick-Moreing  properties  has  been  reduced,  oper- 
ations during  the  winter  being  confined  to  the  shaft  at 

Xo.  1  camp  and  the  camp  near  the  Koley-O'Brien  line. Ernest  Williams,  who  has  been  in  charge,  is  returning  to 
London.  At  the  annual  meeting  of  the  Dome  on  January  3, 

some  important  changes  were  made  in  the  directorate. 

Ambrose  Monel  was  elected  president,  with  W.  C.  Edwards 

as  first  vice-president,  ami  Messrs.  De  Lamar  and  E.  C. 

Converse,  both  of  New  York,  became  members  of  the  board. 
W.  \V.  Mein.  formerly  of  the  Robinson  Deep  mine.  South 
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the  ■     -  Holliuger  I... 
11-  mill,  varying  in   iin   from   10  la   100  hp., the  Canadian  General  Electric  Co.,  to  be  delivered  h 

the  fii.l  of  February.     Al   the   Mclntyn 
mineralized  schist  and  quarts,  which  il  i-  hoped  will 

opened  up  b)  a  cros 
1  slum  on  (he  200-ft.  I.-\ .1.     In  cross-culling  on  the 

inii  ii.  level  ut  the  Imperial  pn 
all  carrying  visible  gold,  have  been  found.  Operations 
will  be  resumed  shortly  al  the  Success,  where  a  reorgau- 
iaatkm  of  the  company  has  been  effected  by  the  withdrawal 
of  the  English  stockholders.  The  Preston  Bast  Dome  de- 

clined tu  make  tin-  third  payment  due  for  the  Preston  prop- erly, amounting  to  aboul  $25,000,  bo  thai  the  claim  reverts 
to  iis  former  owners,  the  Logan  Silver  Mines,  Ltd.  The 
former  company  retains  the  three  East  Dome  claims,  which 
will  Ik-  actively  developed,    The  Gold  Peak  company,  re- 

   N   STAIRWAY  TRENCH,  LOOKING  TOWARD 
DOME   EXTENSION. 

cently  organized,  has  taken   over  eight  claims  in   Tnrnbull 
and    four  in   Ogdeu   township   owned   by   C.    II.   SI   •<?   and 
Archibald  Brown.  The  Pearl  Lake  has  ordered  new  machin- 

ery comprising  a  hoist  capable  of  working  to  a  depth  of 
1000  ft.,  a  double-drum  10  by  12  machine,  and  100-hp. 
boiler.  The  shaft  has  reached  a  depth  of  225  ft.,  and  a 
station  for  storage  has  been  cut  at  the  200-ft.  level.  The 
Vipond  shaft  is  to  be  put  down  from  the  200-ft.  level 
for  100  ft.  farther.     At  200  ft.  the  vein  has  been  driven 

on   for  65  ft.,  the  ore   carrying  al   t  $24   per  ton.     The 
completion  of  the  mill  by  spring  is  contingent  on  the 
delivery  of  material  and  machinery  on  time.  The  Lucky 
Cross,  at  Swastika,  lias  cut  a  0-fr.  lens  of  quartz  on  the 
100-ft.  level. 

The  dullness  of  the  Cobalt  market  is  unaffected  by  the 
dividend  record  for  1911,  which  considerably  surpasses 
that  for  the  previous  year.  Excluding  the  close  corpora- 

tions and  privately  owned  properties,  12  dividend-paying 
mines  returned  to  their  shareholders  last  year  a  total  of 
$8,395,558,  as  compared  with  $6,460,817  in  1910.  The 
total  payments  of  dividends  since  the  beginning  of  opera- 

tions to  the  end  of  1911  amount  to  $28,611,131,  and  it  is 
estimated  that  if  the  returns  from  the  other  properties  were 
included,  the  aggregate  would  be  about  $40,000,000.  The 
most  important  happening  in  connection  with  the  Cobalt 
district  lately  is  the  shipment,  since  the  year  opened,  of 
what  is  stated  to  be  the  richest  carload  of  ore  so  far  sent 

out.  It  comprised  31.3  tons  from  the  500-ft.  level  of  the 
Temiskaming,  and  contained  200,728  oz.  silver,  valued  at 
$110,397.  The  record  was  previously  held  by  the  Crown 
Reserve  for  a  car  of  19.9  tons,  averaging  8903  oz.  per  ton. 

band 

which  tin- 

put  down   120  ft.   ti    tin 
ional    100   ti..  and  al    this  depth   n  ||   i». 
uctod  mid  extensive  cross  cutti 

t   ot    the  financial   1 1 
Darra  i   28,  -li..v*s  .,  total  of  $005,-1  n. 
eluding  cash   in  band,  ore  al   smelter  and  in  iraimit,  and 

read}    for   shipment. 

new  territorj  on  the  .">  it.  level  with  good  resn 
'be  c   pany's  40  acn  far  been  prospected. 

A   winze  pul   down   from  the  225-ft.  level  on  I 
end  ol   the  property,  where  the  conglomerate  if   deepest, 
is  now    1(1   ft.  down    In   g   1  ore  all   the   way.      The   mill   is 
treating   ISO  tons  "t  ore  per  day  avei  ...  though 
mini,  ore  still  furnishes  over  half  the  production.  The 

I  production  is  onlj  8.8c.  per  ounce. 
The  Ontario  Government  has  withdrawn  the  islands  in 

Lake  Temagami  from  prospecting  and  from  sale  or  lease. 
There  is  ni>  reason  to  believe  thai  valuable  minerals  exist 
there,  and  ii  is  desired  to  keep  the  islands  as  a  reeorl  for 
tourists  and  sportsmen. 

SALT  LAKE  CITY,  UTAH 

i.i.i.  Shelters  Rake  Field  for  Contracts.— Shewing 
and  Mining  Interests  Investigate  Fertilizes  Manu- 

i  \.  n  1:1.     Fish     Springs     SIink.     Report. — Bingham 
Earnings. 

Time  was  when  the  lead  miner  of  I'tali  and  the  adjacent states  was  made  to  feel  that  be  was  indeed  fortunate  to 
gel  a  -miller  which  would  accept  his  ores  at  any  price 
which  would  permit  him  to  mine  his  ore.  Times  have 

changed.  It  isn't  the  miner  who  actually  has  developed  ore 
who  is  now  doing  the  worrying,  hut  the  smelter  manager, 
and  some  interesting  developments  are  now  being  watched 
Eor  by  people  who  understand  the  .situation  thoroughly. 
Ever  since  the  International  S.  &  K.  Co.  decided,  a  year 
or  more  ago,  to  put  in  a  lead  slack  at  the  Tooele  plant, 
there  has  been  some  general  scrambling  for  lead  ore.  Ru- 

mors of  a  community  of  interest  between  the  International 
(controlled  by  interests  allied  with  the  Amalgamated  Cop- 

per) and  the  Guggenheim  corporation,  the  A.  S.  &  K. 
Co.,  apparently  never  reach  the  men  in  the  field,  as  the 
fight  for  business  is  becoming  hotter  and  hotter.  Both 
sides  have  been  scouring  the  country  for  contracts,  offering 
all  kinds  of  inducements,  ami  the  Internationa]  has  gone 

as  far  away  as  the  Coeur  d'Alene  after  ore.  The  big 
producers  are  sitting  back  and  having  a  fine  time,  while 
the.  small  producers  who  once  had  to  sit  for  hours  in  the 
anteroom  waiting  their  turn,  and  generally  their  turn-down, 
are  now  being  courted  and  Battered,  One  of  the  largest 
and  earliest  contracts  obtained  by  the  International  was 

that  for  the  output  of  the  Daly-Judge  at  Park  City.  For 
months,  while  the  new  smelter  was  being  erected,  the  Inter- 

nal imial  has  been  buying  the  ore  and  stacking  it  up  at 
Tooele.  When  the  new  lead  smelter  is  blown  in  shortly, 
it  will  have  enough  Daly-Judge  ore  to  last  it  for  some 
time.  All  the  companies  are  fighting  for  the  rest  of  the 
Park  City  output,  and  here  F.  A.  Heinze  has  bobbed  up 
with  a  strong  card  to  play.  Mr.  Heinze  has  a  long-time 
contract  for  the  output  of  the  Silver  King  Coalition,  the 

largest  silver-lead  producer  in  the  state.  He  secured  it 
when  he  was  preparing  to  build  a  smelter  in  Utah.  When 
he  was  obliged  to  give  up  that  project  at  least  temporarily, 
he  still  had  the  ore  contract.  He  is  now  doing  business 
with  the  A.  S.  &  R.  Co.  It  is  stated  that  if  he  should 
divert  this  business  elsewhere,  it  would  be  a  serious  blow 

to  the  Murray  plant  of  the  American,  on  account  of  the 
scarcity  of  desirable  lead  ores. 

Smelting,  mining,  and  agricultural  interests  are  turning 
their  attention  to  the  chances  for  building  up  a  fertilizer 
industry   centring   in    Salt   Lake    City.     A    recent   bulletin 



180 MINING  AND  SCIENTIFIC  PRESS January  27,  1912 

of  the  D.  S.  Geological  Surrey  states  thai  Sail  Lake  and 

Ogden  form  logical  centres  for  such  an  industry,  be- 
cause "l  the  tecenl  potash  and  phosphate  discoveries  in 

the  surrounding  country,  and  because  of  the  immense  amount 

of  sulphuric  acid  which  can  be  made  as  a  by-producl  from 
ihe  smelters.  At  present  the  manufacture  of  sulphuric 
acid  from  the  fumes  has  uol  been  attempted  on  any  large 
scale,  because  of  the  lack  of  a  profitable  market. 

The  annual  report  of  (lie  Utah  mine  at  Fish  Springs 
draws  attention  (o  the  record  of  this  remarkable  little 

mine,  which  is  in  the  desert  of  western  Utah.  75  miles 

from  the  nearest  railroad  station,  at  Oasis.  The  wagon- 
haul  costs  $12  per  ton,  and  yet  the  mine  has  gone  steadily 

on  for  twenty  years  without  closing  down  or  levying  an 
assessment.  Ii  has  produced  $1,198,000  in  silver-lead  ore 
and  paid  $281,860  in  dividends.  The  1911  production  was 
1,459,150  lb.,  the  ore  averaging  about  $86  per  ton.  As  a 

result  of  the  recent  visit  to  ['tali  of  James  1'.  Graves,  pres- 
ident, and  Henry  X.  Sweet,  a  director,  of  the  Ringhani 

Mines  Co.,  u  is  announced  that  a  more  aggressive  develop- 
ment campaign  will  be  entered  upon.  Mr.  Graves  states 

that  the  net  earnings  tor  (he  year  were  $112,000,  out  of 

which   is  , I, -ducted  $32,000  bond  interest. 

JOPLIN,  MISSOURI 

Decreasing  the  Cost  ok  Shaft  Sinking. — Quality  op 
Joplin    Zinc    Ores    Improve.— Big    Drainage    Plan 
fob  American  Mines. 

Through  the  installation  of  a  deep  well  pump  in  an  S-in. 
drill-hole,  seven  feet  from  the  shaft  he  is  sinking.  J.  M. 
Short,  owner  ami  operator  of  the  Geronimo  mini'  on  the 
Connor  laud  in  the  m  rl  of  Joplin,  has  reduced  his 
cost  of  sinking  $7.50  per  foot.  Formerly  the  cost  was  as 
high  as  $25  per  foot,  due  to  the  heavy  volume  of  water  that 
,liul  I  died  before  progress  could  be  made  and  be- 

cause of  the  necessity  of  either  removing  the  pump  which 
was  in  the  shaft  or  -narding  it  with  heavy  timbers  at 
blast.     The  latter  course  often   resulted  iii  serious  damage 
to  the  pump.     The  cost   of  sinking  is  now  $17.50  per  foot. 
The  shaft  was  down  to  a  depth  of  7n  ft.  when  pumping  ar ran8«   "is  were  changed.     The  shaft  is  to  be  sunk  to  a 
depth  of  126  ft.,  if  ore  is  found  at  the  expected  level  as 
indicated  by  drill   clippings,  taken    from   a   hole  on   the 

of  which  the  shaft  was  sank.     About  .".ii  ft.,  therefore,  re- mains 1"   he  sunk.      At   the  savin-  per   tout    mentioned    the 
total   saving  will   he  $417).      Thl   si    of   pulling  down    the 
8-m.  drill-hole  near  the  shaft,  was  $150,  which,  when  de- 
dueled  from  $415,  leaves  a  net  savin-  of  $265.  Had  the 
system  been  adopted  earlier  the  saving  would  have  been 
greater.  But  the  mere  item  of  expense  is  not  the  feature 
of  greatest  importance.  The  saving  of  time  is  the  chii 
item.  Prior  lo  changing  pumps  the  company  was  sinking 
barely  5  ft.  per  week;  the  same  work  is  now  accomplished 
in  Hi  hours.  This  is  the  first  time  this  method  of  shaft 
drainage  has  been  tried  in  the  Joplin  district.  It  would 
:11'I"  >"  that  the  shaft  he  sunk  either  through  open 
ground,  thus  permitting  free  drainage  of  water  to  the 
drill-hole,  or  that  two  drill-holes  he  sunk,  one  squarely  in 
the  centre  of  the  shaft  and  the  other  nearby  for  the  pump. 
At  the  Geronimo  mine,  where  the  shaft  went  through  al- 

most  impervious  limesl   ,  it  was  necessary  to  follow  the 
hitler  method.  At  this  mine,  open  ground  is  found  beneath 
the  limestone,  ami  both  drill-holes  penetrate  this  stratum. 
Thus,  when  ihe  water  descends  through  the  drill-hole  in 
ihe  bottom  of  ihe  shaft,  cart  being  exercised  to  keep  the 
opening  free  from  din.  it  enters  the  open  ground,  traverses 
the  intervening  space  to  the  Other  drill-hole,  ami  is  raised 
with  the  deep  well  pump. 

An  assay  taken   from  a    iglomerate  mas-  of  zinchlende. 
accumulated  from  small  samples  taken  from  score.  ,,r 
•mines  throughout  the  Missouri-Kansas  district,  exclusive  of 
the  low-grade  mines  of  the  Miami.  Oklahoma,  camp,  shows 
the  average  metallic  zinc  content  for  the  year  1011  to  have 
been  57.10%,  or  an  increase  over  the  assays  of  past  years. 
This  condition  was  due  to  the  opening  of  numerous  mines 

which  turned  out  a  choicer  quality  of  ore  than  is  customary 

in  this  district.  However,  the  percentage  of  iron  was  much 

higher  than  usual,  running  2.40%.  In  1010  the  figures 

56.559J  zinc-  and  2.1095  iron;  in  1909,  56.309)  z'm' 
ami  2',  iron.  In  1004.  the  banner  year  in  the  matter  of 
choice  ores  produced,  I  lie  zmr  content  touched  57.97%, 
and  iron  only  1.84%.  due  of  the  biggest  drainage  projects 

undertaken  in  Joplin  district  properties  has  just  been  com- 

pleted by  the*  American  Zinc,  Lead  or  Smelting  Orf.,  oper- 
ating the  largest  sheet  ground  mines  in  Missouri.  A  drain- 

age drift,  1000  ft.  in  length,  connecting  shaft  No.  7.  at 
the  extreme  north  part  of  the  developed  area  of  the 
American  land,  with  the  old  workings  to  the  south,  has 
just  been  finished.  Aside  from  the  novelty  of  the  new 

drainage  idea,  this  is  the  longest  single  drift  ever  driven 

by  any  company  of  the  district.  Machinery  for  a  powerful 

centra]  pumping  plant  at  shaft  No.  7  has  been  installed. 
Eventually  the  company  intends  to  erect  a  concentrating^ 

plant  at  the  north  shaft. 
At  the  United-Lehigh  mine  at  Carl  Junction  development 

is  Vicing  conducted  in  sheet  ground  from  one  shaft,  and 
in  soft  ground  from  another.  At  the  latter,  drifts  have 

been  driven  under  a  substantial  cap-rock  of  limestone,  which 

is,  in  reality,  the  bedrock  of  the  old  soft-ground  workings. 
The  company,  with  raises  through  the  limestone  into  the 
rich  pillars  left  in  the  old  ground,  pulls  the  dirt  down  into 
Ihe  lower  levels,  from  which  it  is  removed  to  the  mill. 

Mules,  as  underground  car  haulers,  have  been  replaced  with 

a  rope  haulage-system  at  the  Golden  Glow  mine  on  the 

Underwriters'  land  at  Webb  City.  Dirt  is  now  being  hauled 
underground  from  a  point  700  ft.  distant  from  the  shaft. 

The  Webb  City  Smelting  &  Manufacturing  Co.,  manu- 
facturers of  pig  lead,  has  been  taken  over  by  the  American 

Metal  Co.  The  Webb  City  corporation  was  capitalized  at 

$75,000.  The  sale  was  made  at  a  loss  of  $20,000,  which 
Ihe  stockholders  bore.  Smelters  of  lead  claim  there  was 

little  or  no  profit  in  the  industry  in  1011,  and  the  Webb 

City  plant,  being  a  new  one,  having  started  barely  a  year 
ago,  was  not  in  position  to  withstand  the  pressure.  The 

average  price  of  pig  lead  through  1011  was  about  $4,375 
per  100  lb..  East  St.  Louis  quotations.     Ore  ranged  in  price 
  i    $27   to   $32   per  1000  lb.     In   handling  the   ore   the 
cost  is  divided  as  follows:  50c.  for  buying  expense,  50c. 

for  hauling,  and  50c.  for  freight  to  the  smelters  for  each 
1000  lb.  Add  to  this  $1.50  freight  on  metal  per  1000  lb. 
in  Bast  St.  Louis  from  the  local  district,  and  the  total 

expense  is  $3.  The  smelters  claim  a  margin  of  $10  per 

ton  is  necessary  if  they  are  to  make  a  profit.  In  1911  the 
margin  was  often  under  $0. 

AUSTIN,  TEXAS 

Significance    ok    Electra    Oilfield    to    Texas. — State 
Ranks  Sixth  in  PRODUCTION. 

In  a  brief  review  of  the  oil  development  of  the  state, 

William  B.  Phillips,  director  of  Ihe  bureau  of  economic 

geology  and  technology  of  the  University  id'  Texas,  says: 
"Willi  the  coming  in  of  the  Electra  oilfield.  Wichita 

county,  150  miles  northwest  of  Fort  Worth,  which  has  now 

a  production  of  about  10.000  bbl.  per  day,  the  oil  situation 

in  Texas  has  entered  upon  a  new  phase.  With  the  excep- 
tion of  the  Navarro  county  oilfields  near  Corsicana  and 

Powell,  practically  all  of  the  Texas  oil  has  been  obtained 

from  the  formations  represented  in  the  coastal  plain  coun- 
ties of  Jefferson.  Hardin.  Liberty.  Harris,  and  Matagorda, 

which  are  upper  Cretaceous  and  Tertiary.  These  are  the 
formations  which  have  yielded  by  far  the  greater  quantity 
of  oil  produced  in  Texas,  and  they  continue  to  supply  the 
bulk  of  the  oil  secured  here.  In  the  Electra  field,  however, 
there  is  a  different  set  of  conditions.  While  the  Cretaceous 

is  represented,  there  are  two.  and  perhaps  three,  other  for- 
mations which  are  to  be  considered,  the  Carboniferous  and 

the  Permian,  with  beds  which  may  prove  to  be  Permo- 
Carboniferous. 

"It  is  of  interest  to  state  the  total  production  of  petroleum 
in  Texas  since  the  earliest  reliable  statistics  were  gathered. 

Since  18S9,  including  1910,  the  total  production  of  pe- 
troleum in  Texas  has  been  147,460,188  bbl.,  each  of  42  gal. 
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GLOBE,  ARIZONA 
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The  preliminary  of  concreting  the  Kingdon  shaft  of  the 
(Mil  Dominion  company  has  begun,  under  ion  of 
Pan!   htiehaelaon,  contractor,  and  C.   II.   Weideman,  eon- 
sini.ii.in  engineer.    The  work  is  being  done  under  contract. 
The  shaft  will  !«•  concreted  from  tin   liar  to  a  depth  of 
1000  ft.    The  work  will  be  done  in  sections,  beginnL 

the  lop.     This  will  be  the  first  concrete-lined  shaft  in  the 
Southwest. 

Charles  S.  Smith,  president  of  the  old  Dominion  and  of 
tin:  now  Arizona  Commercial  company,  is  visiting  the  mini's. 
and  states  that  work  will  not  be  begun  by  the  Arizona  Com- 

mercial until  the  bonds  of  the  old  company  have  been  fore- 
closed and  the  new  company  takes  possession  of  the  prop- 

erty, or  some  time  in  June  or  July.  It  is  proposed  to  con- 
fine the  work  to  the  old  Copper  Hill  shaft  near  the  United 

Globe  ground  of  the  Old  Dominion  and  to  make  some  ar- 
rangement with  the  Superior  &  Boston  whereby  the  latter 

company  will  develop  the  ground  tributary  to  the  Eureka 
shaft.  James  Neary,  superintendent  of  the  Magna  copper 
mine  at  Superior,  thirty  miles  west  of  Globe,  states  that 
300  ft.  of  driving  has  been  done  on  the  eighth  level,  opening 
up  a  vein  of  rieh  copper  ore  as  much  as  15  ft.  wide,  the 
shipments  averaging  26%  copper.  The  mine  formerly  was 
known  as  the  Silver  Queen  and  is  now  owned  by  the  Gunn- 
Thompson  company. 

Ore  is  being  hauled  from  the  Duquesne  group,  fifteen 
miles  west  of  Globe,  and  loaded  on  the  ear  at  Miami  pre- 

paratory to  shipping  to  the  smelter  at  El  Paso.  The  ore  is 
reported  to  run  well  in  gold,  silver,  and  lead. 

At  the  Superior  &  Boston  mine  on  Copper  hill,  the  cross- 
cut north,  from  the  McGaw  shaft,  on  the  twelfth  level,  is 
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tin  ties  to  produce  at  the  rate  "t   2,300,000  lb.  ol    refined 
copper  per  month  with  Ave  "t  the  six  unit*  of  the  concen- 

trator in  opera!       The  sixth  unit  should  be  rum  ing  by 
February  i  or  a  few  dayi  later,  It  is  proposed  to  resume 
churn-drilling  m  the  near  future,  bul  tins  work  has  not  yet 
been  started,  a^  reported  in  tome  Eastern  papers. 

The   [aspiration   Copper  Co.'a  dam   across   Pinal   • 
in  miles  from  the  mine,  will  be  the  chief  source  of  water- 
supply   for  the  km   ntrator.     It  will  be  built  ol  concrete 
rubble  masonry,  "ill  be  7:>  ti.  longi  and  average  25  it.  high. 
There  will  be  a  concrete  forebay  and  a  tunnel  to  connect 
with  the  pumping  station.     The  method  of    tcentration 
r   amended  by  J.  M.  Callow   is  being  tested  by  him  in 
the  experimental  mill.  It  is  designed  to  be  an  improvement 
on  the  roughing  system  as  practised  in  many  of  the  large 
mills  of  the  country.  It  aims,  by  means  of  graded  crushing, 
to  produce  a  comparatively  small  amount  of  slime. 

LONDON 

El  Oho's  Future  Policy.    Sam  Rafael  Vein  to  Bb  Ex- 
plored ix  Depth. 

The  El  Oro  Mining  &  Railway  Co.  has  published  a 
report  made  by  R.  T.  Baylies  giving  his  views  as  to  the 
future  policy  to  be  adopted  at  the  El  Oro  gold  mine,  Mex- 

ico.   Be  bas  recently  paid  a  visit  to  the  mine  in  his  capacity 
ae  chairman  of  the  c   pany.  and  has  conferred  with  R.  M. 
Raymond,  the  local  director,  and  A.  F.  Main,  the  manager. 
Their  unanimous  opinions  are  given  in  his  letter.  Upon 
persona]  examination  on  the  spot,  Mr.  Bayliss  is  confirmed 
in  his  opinion   that  the  upper  part   of  the  San   Rafael  vein, 
that  is.  above  the  486-ft.  level,  affords  no  further  prospect 
of  new  discovery,  so  he  advises  the  suspensi   £  develop- 

ment work.  There  is  a  large  amount  of  ore  remaining  in 
the    stapes,    and    he   recommends    that    this    be    extracted 
without  delay  so  as  to  curtail  the  item  of  expenditure  which 
would  otherwise  be  involved  in  keeping  the  workings  in 
good    order.      The    labor    released    by    the    abandonment    of 

development  in  the  upper  workings  is  to  be  utilized  in  ex- 
ploring the  lower  parts  of  the  San  Rafael  vein,  especially 

in   the  southern   portion  between  the  486-ft  and  1000-ft. 
levels.  The  developments  on  these  levels  in  the  northern 
part  have  been  disappointing,  but  strong  hopes  are  held  out 
thai  better  results  will  be  obtained  at  the  southern  end.  On 
the  branch  or  west  vein  the  recent  developments  have  been 
excellent.  This  orebody  was  first  found  in  the  1000  ft.  level 

and  has  now  been  proved  to  lie  continuous  from  the  "Sli-I't. 
to  the  1300-ft.  levels.  The  ore  is  high  grade  and  streaky. 
and  much  rock  has  to  be  broken  with  it,  but  the  average 
content  of  the  whole  is  $17  per  ton.  The  exact  structural 
relation  between  the  two  is  not  yet  quite  clear.  There  are 
indications  that  somewhere  between  the  1000-ft.  and  1150- 
ft.  levels  the  two  veins  are  adjacent  if  they  do  not  actually 
join,  but  below  Ibis  the  branch  vein  dips  away  to  the  west. 
On  the  San  Patricio  vein  the  ore  appears  to  be  distributed 
in  much  the  same  way  as  in  the  San  Rafael.  After  pro- 

viding rich  ore  on  the  first  and  second  levels,  the  vein  gradu- 
ally became  lower,  until  on  the  fourth  level  no  continuous 

orebody  has  been  found.  The  indications  are  that  at  a 
lower  level  in  the  southern  part  richer  ore  will  once  more 
be  found,  as  happened  on  the  San  Rafael.  Mr.  Bayliss 
writes  hopefully  of  No.  4  vein,  still  farther  to  the  west, 
and  recommends  that  development  work  should  be  continued. 

As  regards  the  future  policy  of  the  company.  Mr.  Bayliss 
recommends  that  the  extraction  of  ore  from  the  San  Rafael 

be  reduced  to  20,000  tons  per  month,  expected  to  yield 
an  annual  profit  of  £150,000  per  year,  or  £50,000  less  than 
at  present.  In  the  meantime  the  developments  at  depth  in 
the  San  Rafael,  the  San  Patricio,  and  the  No.  4  will,  it 
is  hoped  and  confidently  expected,  provide  a  continuation 
of  the  ore  supply  for  the  mill. 
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General  Mining  News 

ALASKA 

PRINCE  William  SOUND 

Three  bundled  and  fifty  tons  of  high-grade  copper  ore 

was  shipped  early  in  the  month  from  the  Fidalgo-Alaska 
mine  to  the  Tacoma  smelteA     This  is  the  first  ships 

made  from  "the  property. 
The  Tanana 

From  a  recent  mill-ran,  ii  is  estimated  that  the  last  10'- 
ions  of  ore  from  the  Rexall  group  will  yield  $180  per  ton. 

The  Rexall  group  is  on   Wolf  creek,  and  is  operated   by 
C  vS:   Stillinaii,  lessees. 

Shaft-sinking  will  be  started  in  the  near  future  by  Au- 

gust Peterson,  layman  on  1"  Goldstream.    II.  II.  McDonald, 
one  of  the  owners  of  the  claim,  is  in  charge  of  the  prop- 
erty. 

ARIZONA 

Gila  County 

Three  drills  have   been  started  from   the  station   on   the 

800-i'l.  level  in  No.  2  shaft   of  the  Live  Oak  mine  and  all 
are  breasted  in  ore.     Drifts  and  raises  are  being  driven  on 

the  easl  end  of  the  orebody  on  the  fourth  level. 

Pinal  County 

January's  production  of  the  Ray  Consolidated,  it  is  ex- 
pected, will  pass  the  H.OOO.OOO-lb.  mark,  the  increase   b 

possible  both   by   the   higher  grade  of  ore  treated,  and   also 
by  greater  tonnage  handled  per  unit  of  concentrator,  which 

has  been  treating-  about  4000  Ions  of  ore  per  day  in  the 

I'our  units  which  are  in  commission.  The  fifth  unit  is  now 
operating,  while  the  second  has  been  shut  down  for  the  pur- 

pose of  making  certain  adjustments  to  conform  to  the 
No.  1.  or  model  unit,  il  being  the  intention  to  ahnl  down 

one  unit  at  a  time  until  the  necessary  adjustments  have 

been  made  tor  the  entire  plant.  The  average  grade  of  ore 
treated  at  Hay  during  November  was  1.75  to  1.80$  eop]  er, 

as  against  the  average  of  the  company's  ore  reserves  of 
2.17%.  On  this  grade  of  ore.  extraction  in  the  concen- 

trator has  been  running  nearly  70%.  The  cost  of  produc- 

ing copper  at  Ray  Consolidated  at  the  present  time  is  ap- 
proximately !)c.  per  pound,  based  on  smelling  concentrate 

at  Ilayden.  The  sixtli  unit  of  the  mill  is  to  be  ready  aboul 

April  1. 
Yavapai  County 

(Special  Correspondence.) — "il  excitement  st ill  continues 
throughout  the  Verde  river  district,  there  being  three  rigs 
at  work,  and  more  reported  on  the  way.  William  Stephens 

reports  the  drill  of  the  Verde  Valley  Oil  Co.,  near  Camp 

Verde,  to  be  down  over  200  ft.  and  work  progressing 

rapidly.  The  new  Verde  line  of  the  Santa  Fe  is  now  work- 
ing live  different  crews  on  grading  work,  and  steel  has  been 

laid  for  several  i  of  Cedar  Glade. 

S.  S.  Ballard  and  Thomas  Martin,  owners  of  the  pat- 
ented group  of  claims  known  as  the  United  Verde  Junior 

property,  have  bonded  the  sane  to  A.  11.  Lyons  and  W.  il. 
Malody  lor  $12,000  cash  or  $25,000  in  two  years.  Messrs. 

Lynns  and  Malody  subsequently  assigned  the  bond  to  the 

Black  Hills  Copper-  Co.,  which  adjoins  on  the  wesl. 
Ii  is  reported  thai  work  will  start,  in  the  near  future,  on 

the  10,000-ft  : i ■iit  of  the  Jerome  Tunnel  company.  The 
portal  of  the  adil  will  be  almnst  due  east  from  Jernme  and 

will  run  directly  under  the  trtwn.  lapping  the  United  Verde 

mine  at   a  de|  iboul    1600   It.,  and  several  other  valu- 
able properties  at   nearly  the  same  depth. 

Prescott,  Januai 

Yuma  County 

The  D.  &  W.  M.  Co.'s  annual  report,  recently  issued. 
stales  that  milling-grade  ore  has  been  opened  up  on  five 
levels,  to  a  depth  of  700  ft.  The  underground  development 
amounts  to  3150  it.,  and  with  a  mill  the  property  could 

easily  be  put  on  a  paying  basis,  according  In  J.  W.  Fink, 
president  and  general  manager  for  the  company. 

CALIFORNIA 

Eldorado  Count y 

It  is  reported  thai  M.  P.  Powell  and  I!,  s.  Young  have 
Sold  the  llumistnn  and  Eureka  quartz  properties  to  San 

Francisco  capitalists.  The  mines  are  in  the  Latrobe  dis- 
trict. 

Kern  County 

Late  newspaper  reports  state  thai  the  Antelope  Valley 
o.  M.  Co.  is  about  to  build  a  mill  to  treat  cue  by  amalga- 

mation. The  company's  property  includes  the  vein  discov- 
ered several  years  ago  by  E.  II.  Hamilton. 

San-  Francisco  County 

A.    II.    Buggies,    recently    reelected    president    of    the    San 
Francisco  Stock  Exchange,  has  announced  the  following 

appointments:  Governing  committee.  A.  F.  Coffin,  William 
Batman,  George  S.  Clark.  C.  D.  Laing,  E.  P.  Barrett.  T. 

S.  Robinson,  and  J.  Kulhnan;  finance  committee,  E.  Ep- 
stein. W.  H.  Hannmi.  and  U.  C.  Sneider:  membership  com- 

mittee, J.  H.  Berghauscr,  Ednmud  (Indehaux,  W.  IT.  Moise, 
W.  J.  Hayes,  and  J.  MeKenzie :  stock  list  committee,  F. 
I).  Atherton,  R.  L.  Colburn,  S.  D.  Landeeker,  Fred  Rodda, 
and  B.  L.  Wilson.  In  the  first  committee  T.  S.  Robinson 

replaces  B.  F.  Shaw,  who  declined  to  serve,  and  J.  Kullman 
replaces  Xat  Boas,  who  is  about  to  leave  the  city  for  some 
time,  while  otherwise  the  committee  is  as  last  year. 

Shasta  County 

(Special  Correspondence.) — The  Mammoth  Copper  Co. 
has  started  preliminary  work  for  the  installation  of  another 

bank  of  cooling  pipes,  making  nine  in  all.  This  will  en- 
able the  company  to  operate  three  furnaces  throughout  the 

year.  Current  rumors  are  to  the  effect  that  an  attempt 

will  be  made  to  operate  the  Balaklala  smelter  during  the 

present  year,  by  treating  the  fumes  with  the  Cottrell  system 

and  a  sulphuric  acid  annex.  It  is  understood  an  active  de- 
velopment campaign  is  about  to  be  started  at  the  Golinsky 

copper  mines  by  the  German  syndicate,  which  acquired  the 

holdings  last  fall.  Albert  A'estal  has  acquired  eight  claims 
of  the  White  Oak  group,  in  the  Lower  Springs  district. 

George  F.  Graves,  of  Redding,  and  Frank  Bein,  of  Kennetl. 
were  the  former  owners. 

Redding,  January  20. 

The  Quartz  Hill  mine.  Old  Diggings,  and  the  Mt.  Shasta 
mine,  Shasta  district,  have  been  shut  down.  It  is  said  they 
will  resume  in  the  spring. 

Tuolumne  County 

(Special  Correspondence.) — The  Bonanza  pocket  mine, 
first  worked  in  1851,  and  which  has  yielded  about  $2,000,000, 

is  being  unwatered  and  retimbered  for  another  period  of 

activity.  It  is  situated  in  the  northern  part  of  Sonora,  com- 

pletely surrounded  by  residences,  and  has  riot  been  worked 
for  nearly  twenty  years,  though  there  is  yet  considerable 

ground  that  has  not  been  explored.  The  vein  is  in  a  slate 
formation  and  is  from  -1  in.  to  1  ft.  wide.  The  property 
was  lately  bonded  to  Los  Angeles  men,  among  whom  are  R. 
L.  Siunmerland.  A.  J.  K..1I.  and  C.  W.  Mitchell. 

John  Witney  has  become  interested  in  the  Humbug  Tnn- 
nel  mine  and  intends  to  explore  the  property.  A  deposit 

of  gold-bearing  gravel  was  uncovered  a  short  time  ago. 
The  outlook  at  the  Omega  is  reported  to  be  good.  The 

working  crew  has  recently  been  considerably  increased,  and 
in  a  short  time  the  mill  will  be  started.  At  the  Saratoga 

gravel  mine,  on  Table  mountain,  operated  by  A'.  J.  F.  Dieu 
and  associates,  the  gravel  deposit  has  been  reached.  Ar- 

rangements are  being  made  for  electric  power  at  the  Colum- 
bus mine,  near  Tuolumne.  The  construction  of  an  electric 

transmission  line  to  the  Slap  Jack  has  been  completed  and 

the  property  is  now  being  unwatered.  Actual  mining  will 
begin  about   February  1. 

The  crew  (51  men  which  was  engaged  in  reopening  the 

Mayflower*  mine,  bonded  only  recently  by  W.  H.  Scott  to 
W.  P.  Daniels,  has  been  withdrawn  owing  to  some  dis- 

agreement between  the  parties  to  the  bond.  Outcroppings 

of  a  large  vein  on  a  5-acre  tract  in  the  southern  part  of 

Tuolumne  recently  purchased  by  Frank  Paff  for  a  residence 
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.it  Denver,  January  13,  of  mining  in< 
Uw  stale,  jiii. .ii   was   formed   with   Ibe  avowed 
purpose  of  exterminating  wild-cat  mining  companies  an. I 
..i  preventing  fraudulent  misrepresentation  on  the  pari  ..t 
miners  and  prospectors.  R.  Keuchan,  State  Treasurer,  was 
ejected  president.  No  name  as  yel  bas  been  selected  for 
tile  bodj . 

Ki.  Paso  County 

The  ninth  Edwards  roaster  i-  to  be  installed  at  the  Golden 
Cycle   mill   at    Colorado  City   February    In.  accordin 
Hugh    IfcGarry,   general    manager   for   the   company.     A 
kominuter,    for   Bne-grinding   and    preparing   tbi   

ISABELLA   MINK.   BULL   IIII.I..  CRIPPLE  CREEK. 

tin-  roasters,  has  been  put  in.  Both  the  Cycle  and  the 
Portland  mills  are  reported  to  In-  operating  at  capacity  at 
the  present  time.  In  an  official  statement  .Mr.  McGarry 
has  denied  any  reported  sale  of  the  Golden  Cycle  M.  Co. 
property  to  the  A.  S.  &  R.  Company. 

Lakk   Cointv 

At  the  big  Chief  an  incline  shaft  will  develop  a  large  zinc- 
carbonate  orehu.Iy.  The  incline  will  he  sunk  from  the  hot- 
torn  of  the  present  shall,  sun  ft,  deep,  where  a  22-hp. 

electric  hoist  will  he  placed.  About  "nil  ft.  of  wire  will 
be  required  to  supply  power  from  the  surface.  About  25 
cars  of  ore  per  day  is  being  shipped  from  the  Castle  View, 
and  a  similar  amount  from  the  Crescent  and  Catalpa.  Other 
properties  of  the  district  are  being  actively  developed. 
Among  them,  work  has  been  resumed  in  the  South  Winnie 
shaft  on  Breece  hill. 

Park  Count* 

The  Mill  Gulch  M.  Co.,  operating  about  25  miles  north 
of  Cripple  Creek,  claims  to  have  discovered  a  large  de- 

posit of  copper  ore  assaying  2.4  to  23.39!  copper.  R.  K. 
Thomas,  of  Colorado  Springs,  who  is  at  the  head  of  the 
Colorado  Development  Co.,  asserted  that  an  offer  of  $200,000 
for  the  properly  has  been  refused.  It  is  rumored  that  the 
A.  S.  &  R.  Co.  made  the  offer. 

Teller  County  (Cripple  Creek) 

The  Mary  McKinney  M.   Co.,  the  oldest   corporation  in 
Cripple  Creek,  will  legally  expire  March  31,  and  steps  are 
being  taken  toward  reincorporation. 

Linderfelt  &  Stewart  have  secured  a  lease  on  the  Dead- 

wood  mine,  Bull  hill.  Eight  sets  of  sub-lessees  are  develop- 
ing the  property  at  present. 

The  Modoe  M.  Co.'s  board  of  directors  and  officers  were 

led  Hi  I  he  annual  mm  l 

the  1100  tt.  level,  200 

:''""  •  (he annual    rep 

pany'i  pped  to  H  •    I 
total  production  »».  about 

leveloping  the  pro]  erty,  and 

the  development  ahead  of  tin-  actual  produ. will  be  maintained. 

\   quarts  vain   assaying  £42   to  |000   per  ton,  on   the 
Smuggler  claim  of  tin    Isabella  group,   Hull  hill. 
found.    The  .lis.-.. very  was  made  under  Lester  Grant,  super 
inteudenl   for  the  c   pany,  and 

Gillingham  A  Burns,  leasees,  have  discovered  on 

1  per  i   n  the  flfry  level.  Morning  Glorj  v 
..I  the  Work  II. .1.1  M.  A.  M.  i  o.  pi   ny. 

MONTANA 

Lnfo       I       .tv 
I  Special    '        |         hi-    believed    that    there   is 

considerable  gold  in  the  ground  upon  which  Libby  is  built, 
this  having  been  demonstrated  recently  by  panning  the 
gravel  from  a  hole  that  has  been  excavated  for  a  bridge 
pier.  There  ari'  alternate  strata  of  gravel  an.l  (day  in  lie 
wash  under  the  town,  and  in  the  gravel  the  gold  seems  I., 
he  quite  plentiful. 

A.  M.  Balfour  is  in  town  from  the  Bki.klail  mine,  in  the 
West  Fisher  gold  belt.  Work  has  been  Buspended  al  the 
property  for  the  winter,  hut  will  he  resumed  as  early  in 
the  spring  as  the  weather  will   permit.     Mr.   Balfour  and 
his   associates    have    a    lease      the    property,    which    is 

equipped  with  a  stamp-mill. 
Libby,  January  22. 

Silverbow  County 

(Special  Correspondence.)— It  seems  quite  probable  thai 
W.  A.  Clark  will  introduce  into  Ihis  district  a  German 

I  rocess  Eor  treating  zinc  ore  which,  so  far  as  experiments 
with  zinc  ..re  from  Clark's  Kim  Orlu  mine  are  concerned. 
have  proved  highly  successful.  A  Butte  man  who  has  in- 

spected the  German  process  while  abroad,  says  that  the 
Butte  zinc  ore  contains  from  1  to  W ;,  iron,  2  to  4%  man- 

ganese carbonate,  1  to  2%  chalcopyrite.  15  to  22%  sulphur, 
insoluble  complex  silicates  and  quartz  constituting  the 

gangue  matter  running  as  high  as  56%.  After  some  ex- 
periments, the  German  who  conducted  them  said  that  he  did 

not  see  technical  difficulties  in  treating  the  Butte  ores,  as 
similar  ores  had  been  treated  successfully.  With  Butte  ores 
containing  a  large  percentage  of  complex  silicates,  a  rough 
concentration  will  he  necessary  to  remove  a  large  part  ..I 
the  gangue.  That  can  he  accomplished  without  causing 
noticeable  losses  in  the  metallic  content  of  the  ore  and  ought 
I.,  concentrate  more  than  90%  of  the  metallic  compounds 
from  ore  containing  IS  to  20%  zinc.  The  Butte  product 
would  assay  abonl  30$  zinc,  and  ii  would  be  an  excellent 
material  for  the  German  process,  the  lime  in  the  gangue 
remaining  in  the  concentrates,  with  additional  lime,  crushed 
coal  or  coke  breeze  necessary  for  making  bricks,  with  the 
concentrate  or  crushed  ore,  would  he  sufficient  as  flux.  The 

ore  is  also  masted  to  overcome  (he  greater  percentage  of  sul- 
phur. Some  further  tests  are  to  he  made  in  the  presence  of 

a  representative  of  Mr.  Clark,  and  if  they  are  successful 
the  process  will  be  introduced  in  this  district. 

Butte,  January  20. 
NEVADA 

Churchill  County 

The  Nevada-Fairview  M.  Co.  bas  levied  an  assessment 

of  Vic  per  share  to  provide  for  a  "small  indebtedness 
created  on  account  of  the  necessity  of  doing  assessment 
work  on  the  unpatented  claims,  and  also  to  provide  for  the 
patenting  of  these  claims  during  the  present  year,  thereby 
obviating  the  necessity  of  expending  any  further  money  for 

assessment  work." 
Clark  County 

The  Quartette  shaft  has  intersected  the  orebody  at  the 
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1350-ft.,  its  lowest,  level.  A  l.j-hp.  hoisl  has  been  erected 

at  the  Princess  shaft  of  the  Searchlight-Spokane  property, 
where  driving  is  about  to  be  started  Er    the  370-ft.  level 
The  mill  is  bei  ration.     Some  changes 
are  to  be  made  in  tlic  mill  at  the  Lucy  Grey  property, 

Crescent  district,  of  which  Carl  Anderson  is  manager,  says 
a  report  from  Searchlight. 

Elko  County 

The  B   tic-  mill  is  running  steadily  and  treating  about 
45  tons  of  ore  per  day.  The  srade  of  ore  is  improving 
and  the  shipments  of  bullion  have  increased.  The  Pavlak 

mill  is  treating  a  g   1  grade  of  ore.  In  the  mine  connec- 

tions are  being  made  to  improve  the  ventilation  which  will 
be   completed   in   a  few  days. 

At  the  Bluster-Success  properties,  which  are  under  option 
to  George  Wingfield,  about  :jo  miners  are  employed.  Four 
adds  mi  the  Success  have  been  driven  on  the  vein,  all  show- 

ing g   1  milling  ore  with  a   fair  amount  of  high  grade. 

At  the  Bluster  the  cross-cut  adit  will  soon  tap  the  vein  at 
a  depth  of  about  300  ft.  The  Buckeye  company  has  bought 
off  the  contractor  who  had  charge  of  the  development  work 

on  that  property,  and  it  is  expected  the  Syracuse,  New 

York,  people  who  have  an  option  on  the  property  at 
$250,000  for  75%  of  the  slock  will  now  take  hold.  The 

vein  is  showing  a  large  quantity  of  milling  ore  with  streaks 

of  high  grade.  The  Alpha  and  Flaxic  are  under  option. 
Development  work  is  being  done  on  both  properties. 

Lincoln  County 

A   contract  for  the  construction  of  the  Prince  Consoli 

dated  railroad,  about  nine  miles  long,  has  been  let  and  the 
work   will   be  started   in   the  near   future;   it    is  id   be  I   

pleted  by  April  15.  The  line  will  obviate  an  expensive 
wagon-haul  in  delivery  to  the  Tooele  smelter.    T.  J.  Bivens 
will  be  the  engineer  i?i  charge  of  the  road.     The  i   tract 
was  let  to  the  Thompson  company,  of  which  George  Tl   p- 
son,  of  Sail  Lake  city,  is  manager. 

Lyon-  Cot/nty 

The    ?iew    Mason    Valley    Mueller   recently    made    ils    lii-sl 
shipment  of  matte,  i   unting  to  9  ions,  to  the  A.  s.  &  R. 
refinery  at  Garfield.  The  malle  was  40  to  lino  copper, 
which  at  Garfield  will  be  refined  to  commercial  copper ingots. 

The  Copper  Belt  railroad  is  said  to  he  doing  well.  An- 
other locomotive,  making  three  in  all,  has  been  put  in  oper- 

ation. An  average  of  1600  passengers  per  month,  princi- 
pally those  to  ami  from  Reno,  and  a  heavy  freight  business 

have  been  developed.  The  passengers  are  handled  with  a 
gasoline  motor  car  which  makes  regular  trips. 

W.  Mont  Ferry,  president  of  the  Yerington  Central  Cop- 
per Co.  has  written  another  note  to  stockholders  urging 

them  to  sio-n  proxies  in  order  that  a  unanimous  vote  may 
be  taken  to  make  the  stock  assessable.  The  letter  repeats 
that  the  directors  believe  that  ultimately  the  property  may 
he  sold  Tor  more  lhan  the  debts  of  the  company,  so  that 

ers  may  receive  a  return  for  their  money. 
The    Peer    Cold    Mining    Co.    has    ben,    incorporated    to 

ilop  the  Peer,  Bernice,  and  Annex  claims  on  Mt.  Como, 
'"'■■"■  Dayton.     H.  C.  Cutler,  of  Reno,  is  president  of  the 
company,  which  is  capitalized  at   $1,000,000  in  $1  shi 
The  claims  adjoin  the  Nevada  Deep  Mines  property. 

It  is  rumored  that  a  group  of  Eastern  capitalists  will 
fake  up  the  remaining  $:30.000  in  bonds  on  the  Nevada- 
Rockland  mine.  26  miles  southwest  of  Yerington,  and  oper- 

ate the  property.  It  is  said  that  they  will  rebuild  the 
mi"-     Amo  ire  (J.  A.  Ditlinger  and  R.  J.  Palmer 
of  Pittsburg,  R.  F.  Stevenson  of  Washington,  Pennsylvania, 
and  A.  Vignos  of  Cm   -,,  Ohio.     These  men  inspected  the 
property  January  if':. Nye  County 

II  is  rumored  that  a  body  of  unusually  rich  ore  has  been 
found  on  (he  400-ft.  level  of  the  Poak-Steen-Cicala  lease. 

The  report  of  the  Tonopah  Midway  M.  Co.  for  the  year 
ended  December  31  shows  a  balance  on  hand  in  the  banks 

of  $35,521,  receipts  from  ore  of  $47,528,  ami  from  the  sale 
of  a  fraction,  $5000,  making  a  total  of  $88,049.  Disburse- 

ments were:   labor,  $34,606;  superintendence  and  salaries. 

$5100;  geology,  $385;  supplies,  $6384;  water.  $1268;  lum- 
ber, $1154;  fuel.  $7974;  assaying,  .f-1072;  general,  $3039; 

legal,  $88;  insurance  and  taxes.  .$741;;  balance  with  banks, 
s7S49;  due  from  Nye  &  Onnsbv  I  suit  pending),  $16,799; 

total,  $88,049.  Shipments  of  ore  amounted  to  2035  tons, 
valued  at  $65,700.  Transportation  and  treatment  cost 

$1S,173.  leaving  a  net  value  of  $22.3.">  per  ton.  A  total 
of  2665  ft.  or  development  work  was  done,  against  32,771 
ft.  the  preceding  year. 

For  the  quarter  ended  November  30,  1911,  the  Tonopah 

Belmont  Development  Co.  made  the  following  report:  Re- 
ceipts from  sales  of  ore  bullion,  $884,161  ;  expenses,  $427,- 

114,  leaving  net  earnings  for  the  quarter  of  $457,046;  mis- 
cellaneous income  brought  the  total  net  income  up  to  .$403.- 

ii72.  There  was  due  from  smelters,  loans  on  collateral  and 

cash  in  banks,  November  30.  1911,  $1,292,072.  The  total 

income  of  $463,671  for  the  quarter  ended  November  30, 

compares  with  $454,377  for  the  quarter  ended  August  31. 

Based  on  the  last  quarter,  Tonopah  Belmont  is  making  net 
earnings  of  approximately  $1,850,000  per  annum.  The 

company  has  1,500,000  shares  outstanding,  on  which  $1 
per  share  per  annum  is  being  paid.  The  present  rate  of 
earnings  indicate  that  Belmont  is  adding  approximately 

$350,000  io  its  present  large  surplus. 

During  the  quarter  ended  November  30  (he  Tonopah 

Mining  Co.  made  the  following  monthly  profits:  Septem- 
ber, $132,349;  October,  $153,536;  and  November,  $172,316; 

making  a  total  of  $438,201.  These  figures  somewhat  ex- 
ceed those  of  the  preceding  quarter,  when  net  earnings 

amounted  to  $418,025,  which,  with  miscellaneous  income, 
made  a  net  of  $432,885.  Tonopah  Mining  Co.  is  paying 

$1.60  per  share  per  annum  on  iis  1.000,000  shares  of  stock. 

At  the  present  rate  of  production,  the  company  is  main- 
taining a  surplus  above  dividend  requirements  of  from 

$125,000  lo  .$200,000  per  annum. 
An  18-ft.  quartz  vein  assaying  about  78  oz.  silver  and 

1.2  oz.  gold  has  been  discovered  on  the  1000-ft.  level  of  the 
Mizpah  Extension  mine,  according  lo  a  r   snl  report  from 
Tonopah.     The  T«   pah   Lei   ii    Development   Co.  main 

shaft  i-  reported  to  bare  intersected  the  Belmont  vein  at  a 

depth  of  137.")  ft.  The  McNamara  M.  Co.  mill  has  been 
put  iii  operation,  making  four  plants  at  Tonopah.  These, 
with  the  Iwo  at  Millers,  give  a  total  of  200  stamps  dropping 
111  the  district. 

The  shipments  from  the  Tonopah  district  last  week  were. 
as  follows:  Tonopah  M.  Co..  3500  Ions;  Belmont  com- 

pany, 2550  tons;  Tonopah  Extension,  94S  tons;  West  End, 
700  tons  of  ore.  The  total  production,  8513  tons,  was 
valued  at  $212,825. 

Storey  County 

At  the  regular  meeting  of  the  Alpha  Con.  M.  Co.,  Janu- 
ary IS.  the  old  directors  were  reelected.  An  assessment  of 

5c.  per  share  was  levied  on  the  capital  stock. 

Washoe  County 

Xew  engines  will  be  erected  al  the  Reno-Ruhl  G.  M.  Co.'s 
property  and  a  double  shil'l  employed  in  (he  near  future. 
Five  buildings  have  been  completed  recently.  The  property 
is  three  miles  north  of  Reno.  At  the  annual  meeting,  held 

in  that  city  January  22.  C.  S.  Laumeister,  Sr.,  of  San  Fran- 
cisco, was  elected  president  of  the  company,  for  which  W. 

J.  Thompson  is  superintendent. 

White  Pine  County 

The  Eastern  M.  Co.,  backed  by  New  York  investors,  has 

taken  an  option  on  live  gold  claims  from  A.  R.  Nuckolls  and 

Fred  Borchert,  of  Cherry  Creek,  for  a  reported  price  of 

.$25,000.  It  is  slated  that' $0500  cash  has  been  paid.  W.  A. Douglas  is  president  of  the  purchasing  company,  and  E.  E. 

I'.veihardt,  of  Xew  York,  secretary-treasurer.  The  com- 
pany was  represented  in  the  deal  by  Mr.  Douglas.  A 

1000-ft.  adit  will  be  the  first  development  undertaken,  and 
it  is  rumored  that  a  mill  may  be  built.  The  property  is  in 
1  lie  Coeomongo  district. 

NEW  MEXICO 

Grant  County  .    , 

(Special    Correspondence.) — Two    units    of    the    Hurley 



Jsjtuai MIMV.  AND  S<  II  Mil  It    PRI 

h1    a    third    will    l»-    plarvd    ill 
two     mlil 

Him-.  Id  tin'  null  is  well  aodu  » 
till!  Ii 

UTAH 

■  iold  Chain 
in  i!  ■   I 

red  thai  me  Grand  Central  aha 

will  be  - ■  i ti Vc  farther.    The  M  ik  in 

n  depth  <•!    265   ft.     Other   pro 
I  it  ia  rumored  thai  ■•  t  will  be  le> ied 

to  provide  fox  reaoming  development  al  the  Tii 
mine. 
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Tlic  Booth  Herla  M.  ('...  has  levied  assessment  No,  1.  ■  ■! 
6a,  pir  abjure,  delinquent  February  20.  The  report  for  the 
period  September  15,  1900,  to  December  31,  1911,  atatea 

thai  4IH  it.  hi'  drifts  and  62  ft.  of  r;iiv.  have  been  driven, 
ami  some  timbering  has  been  done  in  the  Quinoj 
Dwyer  adits.     Two  small  shipments  of  ore  were  ma 

UTAII-APKX    MINE. 

lest  ihc  property.  More  shipments  were  prevented,  it  is 
stated,  in  February  by  a  contract  to  transfer  the  property 

in  exchange  I'm-  120,000  shares  capital  single  of  a  new  cor- 
poration designed  to  acquire  ill-"  the  properties  of  the 

city  Rocks  M.  <•••.  of  Utah  and  the  Grizzly  M.  Co.  of 
Wyoming.  The  deal  ultimately  led  through.  The  cash 
statement  shows  receipts  of  $22,365,  of  which  $10,000  was 

from  a  note.  $10,503  from  sale  of  stock,  +1170  from  the 

boarding  house,  and  $692  from  sale  of  ore.  The  company 
has  ,,n  hand  $110.  The  resources  of  the  company  are  raled 

at  $515,954,  including  the  treasury  stoek,  and  the  liabilities 
at  $512,604. 

The  Kirk  &  Lcavell  engineering  firm  lias  secured  a  lease 

on  the  workings  of  the  Utah-Apes  mine  from  the  400-ft. 

level  to  the  surface,  'flie  same  lessees  are  operating  the 
Last   Chance  and  Horace   Greeley  group. 

Despite  urgent  orders,  additional  equipment  for  the 
Bingham  &  Garfield  railroad  has  not  been  delivered.  The 

Utah  Copper  Co.  is  handling  all  of  the  ore  possihle  with 

the  present  rolling  stoek.  Six  sections  of  the  Arthur  null 
have  been  remodeled. 

Tooele  County 

E.  P.  Mathewson  is  quoted  as  saying  that  owing  to  high 
freight  rates  the  lead  refinery  planned  by  the  International 

S.  &  R.  Co.  will  not  be  situated  at  Tooele,  ("tali,  where 
the  company's  lead  smelter  is  to  be  blown  in  some  time 
in  February.  The  blast-furnaces  have  been  completed,  and 

about  a  third  of  the  bags  have  been  hung  in  the  bag-house. 

WASHINGTON 

Ferry  County 

(Special  Correspondence.)— The  Knob  Hill  Co.  has  fur- 

nished the   following  report   of  its  operation   and   produc- 

' 

ip|nd  to  I 

per  i 

I'M  I     If, 

■mounted  to  3623   ft.     Two  atations  on   the    fourth 
were  cut. 

a  North  Washington  Power  &  Reduclia 

Ing  us  mill  with  waterproof  aiding,    The  b 
-low  led.   i.i  dry  out.   preparatory   to   putting  • 

The  Bteam  ami  compreased-air  line  are  In 
and  mi  arrival  ■■!  some  missile,'  pipe,  the  generator  «ill  he 

put  in  motion,  In  relieve  the  company's  main  electric  light- 
ing plant  of  an  overload.    This  arrangement  will  he  inn- 
y,  while  ilu   pany  is  building  a  transmission  line 

from  the  British  Columbian  boundary,  it  having 

for  the  sale  ami  distribution  of  light  ami  power  tor  Ferry 

county  and  surrounding  mining  districts  south  of  the  boun- 
dary inc.  from  the  West  Kootenai  Power  A  Light  Co.,  al 

rton  tall-.  B.  C. 

The  Republic  Minos  Corporation  has  opened  on  the  inn. 
ft.   level  of  the  Surprise  mine,  a   slope  70   ft.   long,   having 

an  average  width  of  .">  ft.  on  ore  averaging  aboul  $20  per 
ton.     The  main   incline  shall    on   the   Surprise   is  down   540 feet 

'fhe  San  Toil  Consolidated  company  is  laying  in  concrete 
retaining  walls  for  iis  mill.    The  Hope  company  is  still 

confining  its  operations  to  the  winze  going  down  fr    the 
adit-level,  which  is  nearly  completed. 

Republic,  January  19. 
WYOMING 

Fremont  County 

Quartz  mining  is  reported  to  be  drawing  man]  to  Atlantic 
City,  about  35  miles  south  of  Lander.  There  are  placer 

properties  there,  too,  it  is  said,  which  would  prove  valu- 
able if  sullicieiit  water  could  be  secured.  One  company 

claims  to  be  producing  about  $S000  worth  of  gold  per 
month. 

CANADA 

British  Columbia 

The  Portland  Canal  M.  Co.'s  report  for  the  year  ended 
October  31  has  been  published,  and  includes  the  following 

items.    Expenses,  $83,332;  receipts  from  ore,  exclusive  of 

  mate  and  on  dump,  $18,433;  liabilities,  H'',    deben- 
tures  $87,500,  sundry  creditors  $24,485,  loan  $15,000;  cash 
on  hand.  .$2027.  The  property  is  valued  at  $538,277,  the 

plant   al   $129,840,   mine  development    at   $56,599,  and  other 
assets  at  $9320. Ontario 

The  Crown  Reserve  M.  Co.,  Ltd..  has  declared  its  Janu- 

ary dividend,  No.  21.  of  2%  and  a  bonus  of  3%  for  the 

same  period,  payable  February  15  to  stockholders  of  record 
January  31.     The  transfer  honks  will  not  he  closed. 

Shipments  from  the  Cobalt  district  during  the  week  ended 

.1:   ary    12    amounted    to    118,750    oz.    bullion,    valued    at 

$64,602,  and  24(1  tons  of  ore.  So  far  this  year  the  dis- 
trict  has  shipped  107  tons  of  ore  and  190,647  oz.  bullion 
valued  at  $103,907. 

Stockholders  of  (he  Green-Meehan  M.  Co.,  Ltd.,  at  their 
annual  meeting,  authorized  the  property  to  be  sold  for 

$150,000.  B.  W.  Wright  was  elected  president  of  the  com- 

pany. Yukon 

A  report  from  Dawson  states  that  John  MeCrimmon 
found  a  nugget  weighing  over  84  oz.  on  Barker  creek, 
near  Stewart  City. 

MEXICO 

Chihuahua 

Machinery  is  being  purchased  for  the  new  40-ton  mill 
of  the  Leon   Grande   G.   M.   Co.   at   Santa  Rosalia.     The 

company,  after  a  year's  development  work,  is  about  to  start 
actual  production,  according  to  recent  report.    Matt  Hoveck 
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is  manager  for  t lie  company,  which  has  a  short  lease  on 

the  Berly  M.  Co.'s  mill,  eight  miles  from  its  property,  for 
use  until  the  Leon  Grande  mill  is  erected.  An  initial  run 

of  about  12110  tons  of  ore  will  be  made  in  the  near  future. 

Tbe  Rio  Plata  M.  Co.  on  December  29  paid  its  regular 
quarterly  dividend  of  2%  per  share. 

Jalisco 

The  Mexicana  M.  Co.,  Tapalpa  district,  is  about  to  place 

an  order  for  a  smelter,  probably  with  an  EI  Paso  house. 

The  machinery  is  to  be  at  tbe  mines  within  two  months. 
The  remodeled  plant  of  the  mining  company  has  been  in 
operation  for  a  short  time,  with  a  good  production  of 

copper  concentrate,  with  some  silver  and  gold,  says  a  recent 
report.  William  II.  Child*  is  general  manager  for  the 

company,  which  is  the  holding  corporation  for  tbe  Key- 
stone  M.  Co.  of  Shamokin,  Pennsylvania,  a  reorganization 
of  the  old  Keystone  Copper  Smelter  Co.  of  Philadelphia. 

\V.  A.  Gray,  of  Peoria,  Illinois,  has  organized  the  Mex- 

ico Development  Co.,  to  operate  the  Quilitan  copper  prop- 

TSMOSACHIC 

Jfulatos 

WESTERN'    CHIHUAHUA. 

erty  in  the  Autlan  district.  Neal  Kinross,  formerly  with 

tbe  Cbatterton  company,  will  be  general  manager  of  tbe 

property. 
Soxora 

A  rush  is  on  toward  the  Canada  and  Baboyobui  rivers 

on  account  of  recent  placer  discoveries.  Alaska  'sour- 

doughs', among  the  goldseekers,  estimate  that  there  will 
be  about  5000  men  there  within  six  n   His. 

J:  D.  Dowdle  and  John  Speer.  of  Douglas,  Arizona,  state 

they  have  found  large  deposffs  of  rich  copper  ore  in  the 

vicinity  of  Laduro.  At  present  it  is  difficult  to  do  prospect- 
ing work  there,  and  to  reach  tbe  place  it  is  necessary  to 

go  by  way  of  Qua  '■  the  west  coast. 
PHILIPPINE  ISLANDS 

Masi  ;  in  Island 

(Special  Correspondence.)— -The  Colorado  mine,  al  Aro- 
roy,  has  been  developed  and  equipped  to  maintain  a  pro- 

duction of  100  tons  ore  per  day.  Among  the  equipment 

are  an  aerial  tramway,  a  20-stamp  mill,  and  an  all-slime 
cyanide  plant. 

Axoroy,  December  12. 

Goldfield  Consolidated  Report 

The  regular  report  of  the  Goldfield  .Con.  Mines  Co..  as 
furnished  by  A.  II.  Howe,  is  as  follows. 

During  the  mouth  of  December  PHI  the  total  produc- 
tion was  29.L27  tons,  containing  $769,170,  or  an  average 

of  $2li.41  per  ton,  the  whole  being  milled  with  an  average 
extraction  of  $24.7li  per  ton  or  94. (IP;  .  The  total  net  profit 

was  $503,477  or  $17.29  per  ton.  During  the  month  3415  ft. 
of  development  work  was  done.  The  total  cost  of  mining, 

development,  milling,  office,  and  general  expense  was  $7.54 
per  ton.  distributed  as  follows: Mining : 

Development      $0.93 

St. .ping         2.31 
     $3.24 

Transportation            0.08 
-Mining             2.13 

Marketing  ore   shipped          0.60 

General  expense           0.56 
Bullion   tax         0.24 

Construction            0.69 

Total  cost  of  operation        $7.54 
Miscellaneous   earnings             0.07 

Net  cost  per  ton       $7.47 

In  the  Clermont  the  413-sill  was  extended,  and  produced 
1076  tons  of  average  $24  ore.  The  495  cross-cut  in  the 

hanging  wall  of  the  420  stope  is  being  extended  in  ore  of 

average  $20  grade.  The  004-11  raise  from  the  1000-ft. 
level,  going  up  toward  the  534  on  the  south  end  of  the  900- 
ft.  level,  produced  15(1  tons  of  $41.34  ore.  In  the  Mohawk 
the  3-E  sill  on  the  150-ft.  level,  near  the  old  Sheets-Ish 

workings,  was  again  extended,  and  produced  222:1  ions  of 
$23.35  ore.  Tbe  sill  in  the  K  section  of  the  111  stope  on 

the  first  level  was  extended,  and  produced  38  tons  of  ore 

averaging  $43.82.  The  293  drift  on  the  second  level  has  pro- 
duced 37  to  irage  $16.53  ore.  The  406-X  cross-cut 

from  495  intermediate,  between  the  third  and  fourth  levels, 

produced  21S  tons  of  ore.  averaging  $2:1. 15  per  ton. 
The  490-B  raise,  from  the  495  intermediate  produced  108 
tons  of  ore  averaging  $23.15  per  ton.  At  the  Red  Top 
the  353  intermediate,  between  the  second  and  third 

levels,  north  of  the  shaft,  produced  56  tons  of  average  $20 

ore.  The  305-DX  raise  from  353  intermediate  produced  217 
tons  of  average  $:>5.14  ore.  Tbe  352  sill,  on  (he  third  level, 
north  of  the  shaft,  was  extended  and  produced  22S  tons  of 

average  $29.14  ore.  The  third  level  main  cross-cut  from 
the  shaft  is  being  driven  across  to  the  Laguna  shaft,  and  a 
station  and  pocket  cut  at  the  Laguna.  Upon  the  completion 
of  this  work  the  Laguna  shaft  will  serve  both  mines,  and 

the  Red  Top  surface  plant  will  he  dismantled.  At  the 
Laguna  the  718-ft.  level  of  the  Hazel  is  being  driven  toward 
the  Laguna  shall,  and  will  be  connected  by  a  vertical  raise 
from  the  bottom  of  the  shaft.  The  shaft  will  be  carried 

down  to  the  725-ft.  level,  and  all  work  will  then  be  done 

through  the  one  central  shaft  for  this  section  of  tbe  prop- 
erty. 

Tbe  total  construction  expenditure  for  December  was 

$42,000,  as  mentioned  in  the  preliminary  report.  This  con- 
struction extended  over  a  period  of  several  mouths,  and  the 

total  amount  was  not  charged  off  in  December,  but  will  be 

charged  off  at  the  rate  of  $15,000  to  $20,000  per  month. 

One  of  tbe  furnaces  in  the  roasting  plant  has  been  com- 

pleted and  will  be' in  operation  by  February  1.  Tbe  other 
will  be  ready  within  a  few  days. 

Tbe  prediction  is  now  made  that  the  new  lead  smelter  of 
the  International  S.  &  R.  Co.  at  Tooele  will  be  blown  in  by 

February.  Three  rrverberntoiy  furnaces  are  at  work  on 

copper  ores,  and  a  fourth  is  ready  for  use  when  it  is  needed. 
The  plant  is  now  treating  about  700  tons  of  copper  ore 

per  day,  and  is  stacking  up  tbe  lead  ore.  which  is  being  de- 
livered to  it  under  contract,  ready  for  the  completion  of 

the  lead  stack. 
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Among  the  Copper  Mines 

At    l:  J    mill    I*   running 
.■lily  and  the  tampon 

pound  work  hu  ,,.,. 

**■  Tnolun  plant,  It.   liatriet,  will  not 
bt  in  eommiaaiou  bel    the  middl   ■  latter  part  of  the 
111..111I1.  aa  aome  di  .1  wbieb  wi  ■ 
tkipatod. 

Drilling  in  the  Butte  mines  by  electricity  baa  been  proved 
practicable    through    il   aperimenU    earned    on    b] 
North  Butte  eompany,  and  the  equipment  of  all  drilling 
machines  in  the  company's  mini'  for  operation  by  electricity 1-  now  in  progress.    While  the  officials  ■  .„inal 
hi  present,  it  seems  to  be  undent   1  that  the  Anaconda 
eompany  will  introduce  the  same  system  in  the  near  future. 

Tin-  now   Butte  A   Superior    npany  concentrator,  on 
which  work  has  just  been  started,  will  have  a  capacity  of 
7.3n  tons  per  day  instead  of  500  tons  as  was  originally  in- 
tanded.     Tlio  company   is  now  maintaining  shipmei 

tons  per  day,  and  with  the  ore  blocked  out  ship 
.  f  double  that  amount  could  easily  be  kept  up  for  a 
period  of  time,  so  it   has  been  decided  to  make  the  mill 

capacity  ..">u  tons.    So  directors  were  in  favor  of making  the  capacity  1000  tons  per  day,  but  A.  B.  Wolvin, 
president   1  ipany,  opposed  this,  taking  the  view 
that  if  it  should  he  found  that  the  mill  should  have  the 

ir  rapacity  it  eonld  In-  increased  later. 

Ore  reserves  at   the   leading   porphyry  mines,   with   the 
number  of  shares  that  will  be  outstanding  when  all  bonds 
are   converted   ami   the   proposed   annual   capacity    oi 
mills,  are  estimated  by  George  L.  Walker  as  below: 

Shares     Treatment 

Tons  ore         when  all       tons  ore 

Company.  onstrated.    issued.      annually. 

Utah    Copper   320,000,000    1,619,349    8,500,000 

Nevada    Consolidated    40.11011,111111     1,998,892    3,000,000 
Miami          18,000,000         740.UOO     1,000,000 
I  liino      .34,000,000       800,000    1.7.30,000 

Bay    Consolidated     7.3. 000, 000     1,350,000     2,800,   
Inspiration    Consolidate.!.   45,300,000       927,500     2.02.3, 0011 

Obituary 

■'    '■  south,  waa 
io   er   mining   •  ,    m 

Inland  in  1844, 

work  in  tin-  mine*.     Em  waa  prominent]}   e   looted  with 
hydraulic  mum  county  ami  waa  instrumental  in 

'he  California  Miner-  Aaaociation.    11 

of  tin-  man  who  eecured  if.  1  the  Caminatti  lull. 
Inn  when  that  failed  t..  rehabilitate  hydraulic  mining  he 
went  0.  British  Columbia,  t  iriboo  ami 
Bonefl)   hydraulic  mines  in  the  Cariboo  district   for  sir 
William  Van  Horn  ami  his  aoaomatea.    When  the  prop. 

wen  Bold  to  the  Qnggenheuna  he  remained  aa  the  manager. 
I>   ntly  he  has  been  active  in  devalopmenl  of  other  proper 
ties  in  the  Province.  Mr.  Qobaon  aerved  a  short  term  as 

assistant  to  William  Ireland  when  the  latter  waa  Btete 

Mineralogist  of  California  ami  he  was  active  in  many  ways 
in  the  development  oi    Western  metal  minis. 

Developments    at    the    Lake   Copper    property   continue 

satisfactory-,  and  within  a  few  months  regular  production 
should  commence,  says  the  Boston  News  Bureau.  The  shaft 
is  now  bottomed  at  the  ninth  level,  where  a  station  has  been 

cut,  but  little  or  no  driving  lias  beeu  done  here  as  yet.  One 
side  of  the  new  skip-road  is  expected  to  be  in  readiness 
within  a  few  days,  but  the  other  side  will  probably  not  be 

done  until  the  middle  or  latter  pari  of  February.  By  March, 

however,  all  construction  in  the  shaft  should  he  finished, 
and  then  all  that  will  remain  to  be  done  is  to  make  a  clean- 

up underground  preparatory  to  stoping  and  hoisting  regu- 
larly. This  may  take  a  month  or  two,  but  production  cer- 

tainly should  not  be  delayed  much  bevond  the  earlv  part  of 

-May.  .  '   
It  is  expected  that  early  in  February  operations  will  be 

resumed  in  the  Robert  Emmet  company  mine,  Butte  dis- 
trict, of  which  W.  Q.  Ranft,  of  New  York  and  Boston,  is 

president.  An  unusually  heavy  How  of  water  and  a  lack 

of  the  money  necessary  to  carry-  on  operations  necessitated 
a  suspension  of  work  some  time  ago.  Mr.  Ranft,  in  calling 

a  meeting  of  the  stockholders  for  January  22,  announced 

that  all  financial  arrangements  had  been  completed  to  dis- 
cbarge pending  obligations  and  that  sufficient  money  is  left 

over  to  meet  operating  expenses  for  some  time  to  come. 
The  shaft  of  the  Robert  Emmet  is  down  to  a  depth  of  500 

ft.,  and  it  is  intended  to  carry  it  down  at  least  200  ft. 

more,  and  for  that  purpose  a  lot  of  new  machinery  has  been 
ordered.  At  the  time  it  was  necessary  to  cease  operations 

a  fine  body  of  ore  bad  been  found.- 

John  Wu.tii:  7ooko,  Beoond  vice  preaidenl  of  Chal 
,v  Williams,  Inc..  died  January  11  at  In-  home,  Evanaton, 
111.     Mr.  Young,  who  was  .30  years  old,  had  heart  disease  for 

il   years,     lie  was  born   In   Brooklyn,  Now  York,  in 
1855.     He  was  graduated   from   the   Brooklyn   Polytechnic 
Institute  and  went  to  l.cadvillc  in  1  s7s.  From  then  on  he 

was  actively  concerned  with  metallurgical  development  in 

America,  having  be. mi  associated  at  various  time-  with  Karl 

Filers.  W.  B.  I' rue.  Waller  McDermott,  and  other  leaden. 
He  turned  his  attention  to  the  manufacture  an. I  sal 

mining  machinery  and  did  much  to  build  up  foreign  tl 
in  that  line  of  goods.  In  1890  he  became  vice-president  of 

[eraser  &  Chalmers,  and  from  1000  to  1907  was  European 
Bger  for  the  Allis-Chalmcrs  Co.  Mr.  Young  was  a 
ber  of  the  American  Institute  of  Mining  Engineers, 

the    Minilana    Society   of    Engineers,   the    Chicago   Club,    the 

Midw   1   of   Brooklyn,   Engineers   of   New   York,   and   the 

Alta  of  Salt   Lake  City.  Utah.      He  was  well  and   favorably 
known  throughout  the  wide  circle  of  American  mining  men. 

Archibald  G.  Browhlee,  who  died  at  Idaho  Springs, 
Colorado,  January  ill,  was  one  of  the  group  of  brilliant 

Canadians  who  have  done  so  much  to  develop  the  mining 
and  metallurgical  industries  of  the  United  States.  Born 

in  Ottawa  in  1S.37.  he  came  to  this  country  when  seventeen 

years  of  age.  He  served  in  the  United  States  Army  and 
later  in  the  Indian  service.  Finally  he  went  into  mining, 

to  which  he  devoted  the  greater  pari  of  his  life.  At  the 
time  of  his  death  be  was  manager  and  principal  owner  of 
the  Stanley  mine  at  Idaho  Springs,  and  was  also  interested 

in  the  Japan-Flora  and  other  properties.  He  was  a  capable 
manager  and  won  success.  He  found  time  for  wide  read- 

ing, for  pictures  and  travel,  and  for  public  service.  He 
was  one  of  the  directors  and  a  member  of  the  executive 

committee  of  the  American  Mining  Congress,  and  was  active 

in  the  building  of  a  mill  at  Georgetown  to  test  the  Malm 
process  on  a  commercial  scale,  lie  was  a  modest,  likeable 

man  who  did  good  work  and  will  be  sadly  missed. 

Ernest  I.'.  BUCKLEY,  who  died  at  the  Stratford  Hotel, 
Chicago,  January  19,  from  pneumonia,  was  one  of  the 
younger  generation  of  geologists,  devoted  to  economic  work. 

lie  was  born  in  Massachusetts  Sept.  3,  1872,  and  graduated 

from  the  I'niversily  of  Wisconsin  with  the  degree  of  Ph.D. 
in  1898.  He  served  successively  as  Assistant  State  Geolo- 

gist of  Wisconsin,  Director  of  the  Missouri  Bureau  of  Geol- 
ogy and  Mines,  and  mining  geologist  for  the  Federal  Lead 

Co.  Lately  he  bad  devoted  his  whole  time  to  consulting 

work,  having  but  recently  opened  an  office  in  Chicago.  Mr. 

Buckley's  death  was  entirely  unexpected,  he  having  but 
just  returned  from  a  professional  trip  to  the  West.  He 
possessed  a  rigorous  intellectual  honesty  which  required 
him  to  carefully  reexamine  the  premises  upon  which  any 

work  was  built,  and  was  a  painstaking  student  of  ore  de- 
posits whose  writings  constitute  an  important  contribution 

to  the  science  of  ore  genesis.    One  of  the  last  of  his  papers 
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da  chapter  of  'Types  of  Ore  Deposits' 
ami  deal)   with  the  Missouri  lead  region  thai   he  knew  so 
well.     Mr.  Buckley,  however,  found  ti    for  duties 
than  technical.    He  served  al  various  times  as  Sui 

superintendent,  city  alderman,  ami  as  director,  vice-pres 
ident,  ami  later  president  oi  ican  Mining  I    
To  the  latter  hi  touch  tune  and   labor,  and  it   is 
but  fair  to  say  thai  much  bf  the  success  thai  has  come  l" 
tin-  Congress  was  due  to  his  work.  Mr.  Buckley  loaves  a 
widow,  Imt  do  children. 

Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  is  Interesting  to  friends. 

S.  II.  I'.si.i.  is  in  Arizona, 
A.  P.  Rogers  is  in  Arizona. 

Gboboe  II.  Qarbxi  is  in  Mexico. 

i '.  \V.  Mi-a<i;n.i.  h-s  goi  e  to  '  'olorado. 
Kahi,  1 : 1 1  i  i ■  -  was  at  Denver  lasl  week. 
.1.  Xi  t.siis   NevtoS  is  in  San    Francisco. 

.1.   B.  l.ii'PINi'OTT  was  in  San   Francisco. 

S.  W.  Mi  im  has  returned  to  Los  Angeles. 

C.  T.  Hi  BELL  was  at   KalgOorlie  las',    itb. 
(1.  \V.  Metcalfe  was  in  San   Francisco  recently. 
.1.  W.  Malcolmson  is  expected  in  San  Pram 

Jakes  0.  Clifford  is  al  Santa  Rita,  New  Mexico. 
COl  BTENAX   DeEaLB  was  in  San  Francisco  lasl  week. 

T.  A.  Rickabd  is  expected  in  San  Francisco  in  March. 

!•'.  B.  Weeks  is  al  Paradise,  Butte    aty,  California. 
Joseph  Barbell  is  lecturing  al  Hie  University  of  Illinois. 

Morton  Webber  has  retur   1  to  New  Sort-  Eroni  London. 

W.  W.  Mkin  has  returned  Erom  New  Sork  and  Porcupine. 

E,  A.  I'm  vns.  Jr.,  is  al  the  Yentanas  mine,  in  Durango, Mexico. 

W.  II.  Emmonb  will  lecture  al  the  University  of  Chicago 
April  1  to  June  20. 

K.  [to  and  T.  Watanabe,  of  the  Nippon  Oil  Co.,  are  visit- 
ing California  oilfields. 

F.  C.  Gilbert  has  gone  to  Panama,  but  will  return  to 
Colorado  early  in  February. 

Richard  Kleebattel  will  be  in  Arizona  and  Mexico  till 
spring,  on  examination  work. 

A.  C.  Veatch  is  al  Los  Angeles  and  will  be  in  the  Cali- 
i  oilfields  for  some  weeks. 

George  E.  Webber  is  in  San  Francisco,  which  he  will 
hereafter  make  his  headquarter  -. 

E.  V.  Daveler  is  assistant  superintendent  for  ihe  Ray 
1  ton.  i  opper  Co.  ai  Hayden,  Arizona. 
William  Knox  has  returned  to  San  Francisco  from 

London  and  will  leave  for  Nikolaievsk. 

II.  M.  Crampton  has  been  examining  the  property 
of  the  North  Fork  M.  Co.,  in  Colorado. 

S.  T.  W't.i.unx   has    npleted  his  work  on  the  electric 
furnace  at  Heroult,  California,  and  returned  to  Cleveland. 
Arthur  D.  Little  has  been  nominated  as  a  member  of 

the  corporation   of  the   aftssachusetts    Institute  of  Tech- 

C.  M.  Kvi;  is  returning  Erom  the  Philippines  by  way  of 
Europe.  For  the  present  his  address  is  1012  Sawatch  street, 
Colorado  Springs,  Colorado. 

II.  B.  Barling  has  hoc,  ap]  in  Honduras 
for  the  New  York  &  Sonduras  Rosario  M.  bo.    Mr.  Bar- 

iwtil    further  notice  will  be  in  care  of  the 

above  company  ai  San  Juancito,  Honduras.  Central  America. 

Thk  regular  meet  in,'  of  the  San  Francisco  Section  of  the 
Mining  and  Metallurgical  Society  will  be  held  following 
dinner  at  the  Palace  Hotel,  Monday,  February  5,  al 
6:30  p.m. 

Market  Reports 

LOCAL  METAL,  PRICES. 

San  Francisco  January  25. 

Antimony   11—  lljc    i    QulcksUvor  (flask)   43.60 
Electrolytic  Copper    B—  lfijc        Tin   47— 48ic 
Pig  Lead   *   1.70-6.66C       Spelter   7J— Ho 
Zinc  dust.  1400  lb.  casks,  per  100  lb.,  small  lots 89.60— 9.76;  large  17.60— 8.60 

METAL  PRICES. 

(By  wire  from  New  York.) 
Average  dally  prices  In  cents  per  pound. 

Electrolytic  Silver, 
Date.  Copper.  Lead.  Spelter,      per  o*. 
Ian.  18          hi-  4.46  6.88  66| 

■      in  14.18  4.45  6.30  6«i 
"     20        14.18  MS  6.80  67J 
"    21         Sunday.  No  market. 
     14.18  4.46  6.30  57| 

»     28        14.13  4.46  6.30 

"     24            11.13  4.46  6.30  57| 

COPPER  SHARES — BOSTON. 

(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices, 

Jan.  '2.",. 

Adventure    51 

Allouez    40 
Calumet  &  Arizona    61 

Calumet*  Hecla    I'i", Centennial    18 

Copper  Range    521 
Daly  West    5 
Franklin    llj 

Granny    311) 
Greene  Cananea,  ctf.    8| 

Isle-Royale    21 
La  Salle    5 
Mass  Copper    8 

closing  Prices 

Jan.  25. 
Mohawk   t  54 
North  Butte      25 
Old  Dominion      46 
Osceola    108 

Parrot      
Shannon       94. 

Superior  A-  Boston         41 
Tamarack      29 

Trinity       6 
Utah  Con      18 
Victoria       6J 
Winona       6j 

Wolverine      96 

NEVADA  STOCKS. 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  January  26. 

Atlanta   8  .16 
Belcher   50 
Belmont    8.40 
B.  <SB   15 
Booth   06 

Chollar   II! 
Combination  Fraction   14 
Con.  Vlrglna   77 
Florence   55 

Goldrteld  Con    MS 
Gould  &  Curry   09 
Jim  Butler   38 
Jumbo  Extension   22 

MaeN'amara   27 

Mayflower   8  .02 
Mexican    4.32 
Midway   30 
Montana-Tonopah    1.05 
Nevada  Hills    2.20 

Ophlr    1.47 
Pittsburg  silver  Peak    1.87 
Round  Mountain   60 

Savage   14 
Tonopah  Extension    1.45 
Tonopah  of  Nevada   7.12 
Union    1.26 

Vernal   16 
xv est  End      .83 

OIL  SHARES. 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francis,   January  25. 

Associated  (ill   843.00 
Brookshlre       -:>i 
Caribou  (New  stock)      1.25 
(  laniuont   84 

Coallnga  National       .18 

('on.  Midway        .02 
Empire      LOG 
Enos       .10 

Maricopa  National   23 
Midway  Premier   27 
Monte  Crista       1.30 
Palmer   72 

Peerless   8 
Pinal   

Premier   

P.  S.  Petroleum   

Republic   
Sliver  Tip   

Sterling   
s.  w.  £  B   
Turner   

Union   i 
United  en   
W.  K.  (ill   

4.60 

2.90 

.40 

.17 

.40 

.96 

1.40 
.20 
1.07 

0.62 
.:» 

2.66 

MINING  STOCK  QUOTATIONS— NEW  YORK. 
(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 
Jan.  26. 

Amalgamated  Copper    8  61 
A.  S.  ,v  i;.  Co    711 
Braden  Copper    51 

h.  c.  Copper  Co    41 
Butte  Coalition    22; 
Chlno    26J 
Davis  Daly    6 
Doble    ! 

Dolores    4 
First  National    2) 

Foley  O'Brien    i 
Olroux     41 
Golrilleld  Con    4J 

Greene-Cananea    81 
Guanajuato  Con    | 

Holllnger    14 
Inspiration     100 
Kerr  Lake          2j 

Closing  Prices. 
Jan.  55. 

La  Rose    8   3) 
Mason  Valley..,.    Hi 

Miami  Copper    24 
Mines  Co.  of  America         3j 
Nevada  Con    19 
Nevada  Utah    Vi« 

Nlplssing    6J 
Ohio  Copper    1 

Ray  central    1J 

Ray  Con    17| South  Utah    J 

Superior*  Pittsburg    18 
Tenn.  Copper    37g 
Trinity    61 
Tuolumne  Copper    3f 

United  Copper    11 

Utah  Copper    551 
Yukon  Gold    3| 
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World's  Pig  ln»n  Production 
world's   i 

60,000,   
•  r    VII    Im' 

Coiled   81 
m\       
Hritnin    .  . 

Belgium      
Austria  II 
Sweden     

Canada     

Spain      

Italy     

Japan     
< >ihrr   countries.  - 

lurlion urn  by 

■in  the 

■  212 

1,691 
2,660,966 
2^8 

L,O0 

i .  i :  _■ 
518,263 

289315 

15,619 ".  t.L'I'M 

lOO.ooo 

amounts  to 

Ibe  figure*  below, 

1010. 

14,793 
10,216,745 

1,032,458 

2356,000 l.sil  L500 

1,900,684 
i;iil.:;iiu 
740210 

125,000 

343,600 
162,000 

241,420 

1911. 

22300,000 
15,000,000 

9300,   

3300,   2350,000 

1,700,   
1300,000 
600,000 

750,000 

100,   ' 

340,000 

160,000 
250,000 

Total     40228314      65,711355      60,250,000 

Pig  Iron  Consumption 
Tone. 

r.  s.  stock  January  1911    2,100,000 
V.  S.  production,  1911   22300,000 

V.  S.  imp,, .is.  1911        151,200 

Total  supply  available    

Exports,   1911           120,   

Stock  estimate  January  1012    1300,000 

Total  withdrawn  from  supply. . 

Apparenl  -  on    

Tons. 

25,051,200 

1,920,000 

23,131,;   

Joplin  Prices  and  Production 

The  highest  and  average  prices  per  ton  for  zinc  and  lead 

ores  in  the  Missouri-Kansas  district  during  the  past  12 
years  are  summarized  as  below  by  the  Joplin  Vews  Herald: 

1   Lead.   > 

High.     Average. 

1   Zinc.   * 

High.     Average. 
1911      $5430        $39.03 
1910     52.00  40.18 

1909      55.00  411.47 

1908     47.IMI  34.40 

1907     53.50  43.68 

1906     ."i4.un  43.30 
1905     60.00  44.88 

1904     53.00  35.92 
1903       42.00  33.72 

1902     42.00  30.33 
1901     34.00  24.21 

1900     38.50  26.50 

The  output  of  the  Missouri-Kansas  zinc  and  lead  district 
for  the  past  14  years  is  summarized  as  below : 

$64.00 58.00 
00.00 
86.00 SS.:,(I 

87.00 -,0.110 

62.00 

6030 
.-,0.00 

47.50 

50.50 

$57.42 52.57 
54.78 

55.03 

68.90 

77.7S 

62.12 54.80 

54.12 
46.10 

45.99 
4S.S2 

Lake  Superior  Copper 

■ 

■idini  1  .  1,, i-  lol  1. 

in  1  ..nii.l- 1011. 

Call   1,1    &    lli',  la    75,145,027 
,,1        18,258,245 

Ahmeek      15,1  I 

   7.1, 
[ale  Royale      7,30 
All   /.      4399,025 

Superior       3,276,731 
Centennial       1328,440 

l.a  Salle     284,007 

s    ||_\     |!.. 

10.341 11344,954 

I  Lin 

l.i,  i 

3,181,041 
1372368 

1, 10.110 

Total     133,317,119        131,931,789 

Cobalt  Dividends 

Dividends  paid  by  the  principal  companies  operating  in 

the  Cobalt  district  during  1 ; *  1 1  were  :>>  follows: 
Mine. 

Beaver     s' ., 
Buffalo       42 

Coniagas      - : » i 
( 'rm\  11   Reserve      7(1 

Kerr  Lake      .'(.'t l.a   Rose       8 

McKinley-Darragh       50 
Nipissing       30 

Rigbt-of-Way       4 
Tciniskaming       9 

Temiskaming  &  Hudson  Kay    1800 

Trethewey      '.    20 Wettlaufer     15 

Total   for  v. 

Amount. 

$170,000 
420.000 

1,440.000 
1,238,162 
990,000 
000.000 

1. 12:1.001; 

1,800.(1(10 59,942 
225,000 

1 39.00s 
189,090 
225,000 

8,620,558 

Iron  and  Steel,  Ore  and  Coke  Output 

Figures  for  the  iron  and  steel  trade  of  1010  and  1011  are 

given  below. 

Ore,    Lake    Superior   
Ore,    all    sections   

Pig   iron    and    alloys   
( loke,  Connellsville     

I  !0ke,    all    sections      
Steel  ingots  and  castings   

Hails    .'   Plates      

Sheets      
Wire    roils      

Structural    shapes      

Fabricated  steel  shapes   
Merchant  bars,  iron  and  steel... 
Tin   and   terne   plates   
Wire  nails  and  spikes,  kegs.... 

1010. 

43,442,397 
56,889,734 
27,303,567 

18,689,722 

41.70S.S10 
26,094,919 

3,636,031 
2,807,728 

1,435.010 
2,241,830 

2,266,890 
1,196,000 

3,785,731 
722.700 

12,704.002 

1911. 

32,930,441 

16,000,000 
22,800,000 
10,000,000 

36,000,000 

21.000.   i 
3.000,000 

2,600,000 1,300,000 

2,200,000 

2,100,000 
1.201,0110 

3,600,000 
7110.000 

12,000,000 

Year.  Tons. 

1911     266,377 
1910     200.070 

1909     301.200 

1908     259,598 
1907    ,    286,587 
1906     278,929 
1905     252,435 
1904     267,240 
1903     234,873 
1902     262,545 
1901     258,306 
1900     248,446 
1899    255,088 
1898     234,423 

Ore   v 

1   Lead  Ore   1 Combined 

Value. Tons. Value. 
Value. 

$10,398,94* 40.214 
$2,656365 $13,055312 

11,926,782 
44.419 

2.33.-,,422 14,202,204 
12.102.770 

44.186 

2,420,878 
14,613348 

8,917.073 39,119 2,152,896 
11,069,969 

12,521322 42,034 2.S98.405 15,419,927 
12.070.002 39,188 3,049,573 

15,120,17:, 
11.334.320 31,679 

1,968,480 
i:r,302.soo 

0,001,200 
34,362 1,886,150 11,487,350 

7.020.7,20 
28,656 1,550,870 9,471,390 7.073,770 31,625 

1,457,120 
0,430,890 

6,353.950 
35,177 1,617,700 7,911,650 

6.584.290 29,132 1,407,810 
7,992.200 9,590,456 23,888 

1,272,008 10,862,464 6,319,867 
26,791 

851,947 7.171,814 



190 MINING  AND  SCIENTIFIC  PRESS January  27,  1912 

Decisions  Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Marking  BOUNDARIES  of  Mining  Claim — CONFLICTING 
Locations 

Where  .-takes  were  set  to  mark  the  boundaries  of  a 

mining  claim  and  the  proper  notice  posted,  this  is  a  suffi- 
cient  marking  upon  the  ground,  although  the  corner  stakes 
were  not  inscribed  with  the  name  of  the  claim.  And  the 

tact  that  a  mining  claim  which  has  gone  to  final  entry 

without  adverse  claim  includes  the  original  discovery  on 

which  a  prior  claim  was  based,  does  not  necessarily  defeat 
the  right  of  the  prior  locator  to  the  remainder  of  his 

claim,  it'  other  veins  have  been  discovered  on  such  portion and  it  is  shown  that  there  was  no  actual  intent  to  abandon 
the  claim. 

Bingham  Amalgamated  Copper  Co.  v.  Vte  Copper  CoJ 
181  Federal,  74S. 

Construction  of  Lease  of  Coal  Mine 

A  lease  conveyed  to  the  lessee  all  the  coal  under  a  tract 
of  land  with  the  exclusive  right  to  mine  and  remove  the 

same  for  a  period  of  twenty  years,  with  the  right  to  creel 
any  underground  entries,  railroads,  etc..  necessary  to  mine 

ami  remove  the  coal  from  "said  land."  with  the  right  to  re- 
move all  fixtures  when  further  mining  became  unprofitable j 

it  also  permitted  the  lessee  to  remove  coal  mined  from  ad- 

joining land  not  embraced  in  the  lease  through  the  shaft 
located  on  the  leased  premises,  upon  paying  a  specified 
royalty  tor  all  coal  so  removed.  The  lease  also  granted  I" 
the  les-ee  the  use  of  live  acres  of  the  surface  upon  which  to 
sink  a  shall,  creel  buildings,  railroads,  etc..  and  contained  a 

provision  to  the  effect  that  if  before  the  expiration  of  the 
lease  the  coal   in   the  leased   premises  were  exhausted   the 

lessee  could  use  -aid  five  acre-  -   tcupied  to  mine  coal  from 
adjoining  lands  upon  the  payment  of  a  certain  sum  per 

acre.  In  an  action  to  enjoin  the  lessee  from  using  entries 
under  the  land-  of  the  lessor  to  mine  coal  from  other  hinds 

through  a  -haft  not  on  plaintiff's  land,  the  court  held  that 
under  the  terms  of  the  lease,  on   the   principle   that    the  cx- 
pression  of  one  thing  in  a  contract   was  the  ezelnsi   t   all 
others,  the  lessee  could  not  use  entries  under  the  lands  of 

the  lessor  to  mine  coal  from  other  land  through  a  -hall 

not  on  the  lessor's  land. 
Thomas   Beck   &    Sun-    ».    Economy    Coal    Co..    i  I. .wal 

127  Northwestern,  1109.    October  1910. 

Lease  of  Coal  Lands  to  Indians — Regulations  of 
Secretary  of  Intkrior 

The   United   Stales   statute   provides   that    the  coal   lands 
of  the  Choctaw  and  Chickasaw  tribes  of  Indians  should  be 

under    the      itrol    and    supervision    of    two    trustees,    who 

should  perform  their  duties  under  the  rules  as  prescribed 
by  the  Secretary  of  Interior.  It  also  provides  that  each 
lease  should  include  960  acres  and  be  for  a  term  of  thirty 

years,  and  that  the  royalty  should  be  paid  on  all  coal  pro- 
duced by  the  lessees  at  the  rate  of  1.3  cents  per  ton.  and 

gave  the  Secretary  power  to  reduce  or  advance  such  roy- 
alty when  it  was  to  the  best  interests  of  the  Indians,  and 

required  an  annual  payment  in  advance  of  $100  for  each 
of  the  first  two  year-.  $200  for  the  third  and  fourth  year, 
and  $500  for  the  tilth  and  each  following  year,  to  be 
treated  as  advance  royalty  and  credited  on  royalty  when 
any  mine  was  developed  and  worked.  On  failure  to  make 
such  payment  for  lit)  days,  any  lease  should  be  null  and 

void,  and  all  payments  made  should  be  the  property  of 
the  Indians,  Under  mis  statute  the  Secretary  of  the  In- 

terior Ems  no  power  t"  require  lessees  of  such  mines  to 
mine  on  each  lease  3000  tons  the  first  year,  40(10  tons  the 
second.  7001  3000  tons  the  fourth,  and  15,000 
Ions  the  fifth  and  each  succeeding  year,  or  pay  the  royalty 
on  such  quantity  if  i  .  and  als,.  prescribe  that   a 
failuiv  to  do  -o  would   to)  iase. 

United   States  for  the  use  of  Choctaw   and   Chickasaw 
Nations   r.   MeMurray.     LSI   Federal.  723. 

Recent  Publications 

Rapport  des  Operations  Minieres  Dans  la  Province 

de  Quebec  Dubant  l'Annee,  1910.  Pp.  109.  111.,  inserts. 

Quebec,  1911. 

Alunite.  near  Marysvale.  Utah.  By  B.  S.  Butler  and 

H.  S.  Gale.  Bull.  511,  U.  S.  Geol.  Survey.  04  pp.  Wash- 
ington.   I).   C,   1912. 

The  Stone  INDUSTRY  in  1910.  By  Ernest  F.  Burehard. 

Advance   chapter   from    'Mineral   Resources   of  the   United 
Stales.   Will.'     Pp.  42.     Washington,  D.  C,  1911. 

rrence  of  Potash  Salts  in  the  Bitterns  of  the 

Eastern  United  States.  By  W.  C.  Phalen.  Bull.  530-B, 
I  .  S.  Geol.  Survey.     19  pp.     Washington,  D.  C,  1911. 

The  Production  of  Magnesite  in  1910.  By  Charles  G. 

Yale.  Advance  chapter  from  'Mineral  Resources  of  the 

United  States,  191(1.'   Pp.  0.    Washington,  D.  C,  1911. 

The  Production  of  Petroleum  in  1910.  By  David  T. 

Day.  Advance  chapter  from  'Mineral  Resources  of  the 

United  States.  1910.'    Pp.  13(5.    Washington,  D.  C,  1911. 

Water  Resources  of  Antelope  Valley,  California. 

By  Harry  K.  Johnson.  U.  S.  Geological  Survey,  Water- 

supply  Paper  278.  Pp.  92.  111.,  inserts,  index.  Wash- 

ington'. D.  C.  1911. 

'I'm:  Production  of  Platinum  and  Allied  Metals  in 
llllil.  By  Waldemar  Lindgren.  Advance  chapter  from 

■Mineral  Resources  of  the  United  States,  1910.'  Pp.  10. 
Washington,  D.  C,  1911. 

Preliminary  Report  on  the  Road  Materials  and  Road 

Conditions  of  Oklahoma.  By  L.  C.  Snider.  Oklahoma 

Geological  Survey.  Bull.  No.  S.  Pp.  191.  111.,  insert  maps. 
Norman.  Oklahoma.  August   1911. 

Surface  Water  Supply  of  the  United  States,  1909. 

Part  N I.— California.  By  W.  B.  Clapp  and  F.  F.  Hen- 

shaw.  U.  S.  Geological  Survey.  Water-Supply  Paper  271. 
Pp.  256.     111.,  index.     Washington,  D.  C,  1911. 

Contributions  to  Economic  Geology,  1910.  By  C.  W. 

Hayes  and  W.  Lindgren.  Bull.  470.  U.  S.  Geol.  Survey. 

658  pp.;  ill.  Washington.  II.  ('..  1911.  Many  of  the  papers 
that  make  up  this  useful  volume  have  already  appeared  in 

the   form  of  separates. 

Minis.;  Laws  of  Australia  and  New  Zealand.  By 

A.  C.  Yeatch.  Bull.  505,  G.  S.  Geol.  Survey.  ISO  pp. 

Washington.  D.  ('..  1911.  This  is  a  reprint  of  a  report 
originally  published  as  a  part  of  the  proceedings  of  a 
joint  committee  of  Congress  to  investigate  the  Department 
of  the  Interior  and  the  Bureau  of  Forestry.  It  is  now 

reprinted  in  more  convenient  form  for  the  benefit  of  min- 
ing men,  at  the  instance  of  W.  L.  Fisher,  Secretary  of  the 

Interior. 

The  following  advance  chapters  from  the  'Mineral  Re- 
sources of  the  United  States  for  1910'  have  recently  been 

received : 

'Production  of  Antimony.  Arsenic.  Bismuth,  and  Selen- 
ium in  1910',  P.  L.  Hess,  lit  pp.:  'Production  of  Tungsten. 

Nickel.  Cobalt.  Vanadium,  Titanium,  Molybdenum,  Urani- 

um. Tantalum,  and  Tin  in  lull)',  F.  L.  Hess,  35  pp.: 
'Production  of  Copper  in  1910',  B.  S.  Butler.  70  pp.,  map; 

'Production  of  Cold  and  Silver  in  1910',  H.  D.  McCaskey. 
39  pp.:  "Mine  Production.  Gold,  Silver.  Copper,  Lead. 

and  Zinc,  in  the  Western  Stales  and  Territories  in  1910', 

A.  H.  Brooks.  C.  N.  Gerry,  A".  C.  Heikes.  C.  W.  Hender- 
son.  H.   D.   McCaskey.  and   C.  G.  Yale,  30S  pp. 
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Bristol's  Ink-Type  Recording  Instrument 
An    illustrated    description    ol 

previously  pub 

1  although  '  daini'iitallv 
pla  in  their  construction  and  hundreds  am  in  daily  a 

i  rail  for  a  recorder  in  which  the  i 
i-  madit  with  mk.    To  meet  lbs  demands 

ink  iv  rtrumenl   la  parallel   the  smoked 
chart  aeible   in   fundamental   simplicity  and 
In  aeenratel)    n  dona  of  milli  volts,  and  adapted 
for  m  oeording  electric   pyrometer,  the  inslnt 
illustrated  herewith  has  been  developed  and  placed  upon 

Pig.  1. 

the  market  by  The  Bristol  Company  of  Waterbury,  Conn., 
and  is  deseribed  by  the  <   ipany  as  below. 

These  instruments  are  the  result  of  several  years  of  study 
and  experience  with  an  original  Bristol  patented  design  of 
a  frietionless  ink  recorder  using  a  hinged  electrical   a 

Fig.  2. 

ment  carrying  a  retaining  receptacle  for  marking-fluid 
which  extends  over  the  path  of  the  recording  tip  and  is 
provided  with  means  for  periodically  making  contact  with 
the  source  of  marking-fluid  and  the  chart.  Fig.  1  is  an 
interior  view  showing  the  galvanometer  movement  case 
hinged  to  the  back  of  the  instrument  and  carrying  the  ink- 

ing pad  in  front  of  the  recording  arm.  Fig.  2  shows  the 
sensitive  electrical  movement  swung  to  one  side  for  con- 

venience in  removing  the  record  and  inserting  a  fresh  chart. 
A  capillary  gold  tube,  open  at  both  cuds,  is  carried  at 
the  end  of  the  recording  arm  at  right  angles  to  the  surface 
of  the  chart.  The  inking  pad  is  suspended  from  the  casi 
of  the  electrical  movement  and  is  curved  to  correspond 

with  the  arc  covered  by  the  motion  of  the  end  of  the  re- 
cording arm.     When  the  movement   is  swung  back  into  its  I 

arm 

The  clo< ;.   »  hi< 
lutomaticall 

into  contact  with  the  chart  and  t li>-  opi 
">l   tarl    with   the   inklnu"   pad.      A    tine   dot    of   ink 

is  left  on  Ibe  chart  ami  the  capillar;   tuba  ia  repleni 
with  mk  i   i  the  pad     The  recording  tuba  Ihn 
■   slant  supply  of  mk.  and  it-  perfeel  balance,  which  is 

mportant,  is  always  maintained.    The  electrical  move 
i   is  used  in  Iheae  recordi  peciallj   for  the 
purpose  by  the  Weston  Electrical  Instrument  Co,    Ti 
st rumen ts  have  i                 ughl)   tested  in  practii 
for  more  than  two  years  past.     Although  the  mosl  impor- 

tant applications  of  these  r   'ding  instruments  have  been 
for  pyro   ters,  thej   have  also  been  used  for  electrolytic 
research,  recording  voltmeters,  and  recording  Bhunl  amine 
tere, 

Nevada-Douglas  Electric  Hoist 

An  interesting  type  of  double-drum  electric  hoist  was 

built  for  the  Nevada-Douglas  Copper  <'>■..  at  Mason  Val- 
ley.   Nevada.    by    the    Welluian-Scav  it  Mnr;;in    Co.,    and    is 

illustrated  in  the  accompanying  figure.    This  hoist  consists 
"t  two  drums  of  60-in.  diameter  with  12-in.  fi   s.    They 
are  buill  with  steel-plate  shells,  each  drum  running  loose 

GENERAL  Ki.ia  TRti-   hoist  or  Ni;v.vn.v-nOUGLAS  COPPER  CO. 

■  m  the  main  drum  shaft  and  being  lilted  with  taper  bronze 

bushings,  and  each  having  band  friction-clutches  ami  pow- 
erful band  brakes.  The  hoist  is  therefore,  adapted  to  oper- 
ation cither  in  balance  or  independently,  as  desired.  Each 

drum  has  a  capacity  for  winding  1200  ft.  of  1-in.  rope 
in  two  layers.  The  load  handled  amounts  to  9800.  lb.,  in- 

cluding ski] i  and  rope.  The  skip  runs  on  a  45°  incline 
at  a  speed  of  400  ft.  per  minute.  Each  drum  is  equipped 
with  large  dial  indicators  for  showing  the  position  of  the 
>kip    in    the   shaft. 

As  will  be  observed,  the  drums  are  mounted  low  in  the 

frames,  so  thai  all  tendency  toward  variation  and  conse- 
quent noise  is  eliminated.  The  hoist  is  fitted  with  machine- 

iiii  gears  throughout,  with  pinions  of  steel,  and  the  motor 

is  a  General  Electric  motor  of  the  I.  T.  C.  lu'-pole  type. 
of  225  hp..  wound  for  2080  volts,  b'O  cycles,  3-phase.  It 
runs  at  a  speed  of  430  r.p.m.  The  motor  and  hoist  are 
securely  mounted  on  one  bed  plate,  the  entire  hoist  being 
especially  planned  for  severe  continuous  duty. 

Engineering  Data 

One  of  the  most  interesting  developments  that  has  come 
about  with  our  modern  system  of  great  industrial  manu- 

facturing combinations  and  immense  and  specialized    fac 
lories,  has  I   n  the  production  of  pamphlets,  bulletins,  and 
other  publications  dealing  with  the  technical  applications 

ami  aspects  of  the  company's  products.  A  considerable 
amount  of  thought  has  been  devoted  to  the  preparation  and 
distribution  of  this  matter.  Series  of  bulletins  are  arranged 
which  cover  the  use  of  a  certain  mechanical  unit  in  the 
different  fields.  Results  of  authenticated  tests,  curves,  and 
tabulated  figures  are  given,  so  that  the  engineer  in  utiliz- 

ing the   material  may  know   what .  to  expect    under   actual 
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working  conditions,  aside  from  any  selection  from  the  UsLs 
of  sizes  or  capacities  thai  his  judgment  may  indicate. 

Il  was  at  lirst  undoubtedly  true  thai  tlicsi-  bulletins, 
which  must  not  in  any  way  lie  confused  with  bouse  O] 

or  publications  composed  mainly  of  interesting  or  self- 
interest  reading  matter,  contained  material  that  was  more 
advertising  ami  laudatory  in  its  nature  than  replete  with 
concise  technical  information.  It  soon  became  evident, 

however,  that  the  engineer  desired  definite,  concrete  statis- 
tics concerning:  the  materials  and  products  with  which  he 

was  dealing.  The  bulletins  accordingly  came  to  comprise 
more  and  more  such  specialized  literature,  until  today  they 

constitute  a  genuine  contribution  to  the  found  of  knowl- 
edge of  the  world.  The  very  desire  on  the  part  of  the 

manufacturer  to  be  able  to  place  gratuitously  at  the  call 
of  actual  or  potential  customers  all  available  data,  caused 
him  to  undertake  many  investigations  along  lines  that  might 

otherwise  have  been  neglected  or  undeveloped.  These  re- 
searches have  been  conducted  on  a  scale  impossible  for 

the  individual  or  even  the  engineering  schools,  because  of 
the  lack  of  funds  or  time  necessary.  That  the  reasons  for 
such  endeavor  are  in  the  main  selfish  is  undoubtedly  true, 
but  there  is,  nevertheless,  thereby  accumulated  a  vast  amount 

of  informing  matter,  and  the  data  is  usually  backed  by 

the  willingness  of  the  makers  to  have  their  engineers  and 

experts  cooperate  personally  and  fully  with  the  staff  of 
the  purchaser  concerning  any  questions  which  may  arise. 

For  some  time  the  Hyatt  Roller  Bearing  Co.  has  made 
a  practice  of  issuing  bulletins  covering  in  detail  the  ratings 

and  capacities,  indicated  uses,  and  actual  application  of 

its  flexible  roller  bearings.  Separate  issues  cover  the  dif- 

ferent types,  such  as  the  'Long  Series'  for  machine  tools 
and  similar  work,  the  'Short  Series'  for  automobile  service, 
those  employed  in  standard  shafting  boxes,  and  those  for 

special  work  in  cars  used  in  the  transportation  of  passen- 
gers, freight,  and  mine  products.  Forms  for  the  entry  of 

questions  or  specifications  are  also  provided  and.  with  the 

carefully  arranged  tables  in  the  bulletins,  make  it  easy 
to  procure  the  proper  bearing  for  the  particular  instance. 
These  bulletins  are  at  the  call  of  any  interested,  and  form 

a  collection  of  special  information  worthy  of  a  place  in 

any  engineer's  office. 

Sintering  Fine  Ore 

By  George  W.  Maynard- 

At  the  Wilkes  Barre  meeting  of  the  American  Insti- 

tute of  Mining  Engineers,  June  1911,  James  Gayley  pre- 

sented a  paper  entitled  'The  Sintering  of  Fine  Iron-Bearing- 
Materials.'  in  which  be  made  the  following  statement: 
"There  are  vast  deposits  of  magnetic  iron  ores  in  the  United 
States  and  Canada  that  are  too  low  in  iron  for  use  at  the 
present  time,  but  which  can  be  economically  concentrated 
into  very  rich  material ;  in  many  cases  the  fineness  of  crush- 

ing necessary  to  secure  proper  concentration  has  prevented 
their  use  except  in  extremely  limited  quantities.  The 
reclamation  of  these  orebodies  will  add  tremendously  to 

ore  reserves  of  the  United  States,  and  this  can  best  be  "done 
by  a  simple  and  efficient  method  of  sintering-." 

The  magnetite  deposits  in  the  Eastern  States  have  their 
largest  development  in  New  Jersey  and  the  Adirondacks  in 
New  York.  In  the  New  Jersey  Geological  Survey  for  1911, 
the  number  of  magnetite  mines  and  deposits  is  stated  to  be 
366,  of  which  a  relatively  Small  percentage  produces  ore  of 
high  enough  grade  for  the  blast-furnace  without  close  sort- 

ing. In  the  Adirondack  and  Lake  Champlain  districts 
there  are  large  deposits  which  have  been  worked  for  manv 
years  and  are  still  important  producers  of  ore  of  high 
enough  grade  for  shipment  without  close  sorting,  but  the 
number  of  low-grade  deposits  is  in  excess.  The  occurrence 
of  apatite,  lime  phosphate,  formerly  an  unwelcome  con- 

stituent in  some  of  the  large  deposits,  has  now  become  a 
source  of  profit  through  the  adoption  of  magnetite  separa- 

tion and  concentration  so  successfully  carried  on  at  the 
mines  of  Witherbee,  Sherman  &  Co.,  near  Port  Henry. 

Granular  ore   in   the   blast-furnace   is   objectionable,    re- 

sulting in  an  abnormal  production  of  Hue-dust,  irregular 
working,  and  a  heavy  loss.  Of  the  many  devices  for  utiliz- 

ing high-grade   c   lentratfi   the    Dwight-Lloyd   system   has 
been  found  the  best,  as  to  cost,  capacity  of  plant,  and  the 

resultant  product.  Tin-  process  is  essentially  automatic  and 
continuous,  the  output  depending  upon  the  regularity  of 

feed,  wbirij  in  the  case  of  magnetite  will  average  about  100 
ions  per  day  tor  each  machine.  The  working  costs  are  em- 

braced in  power,  fuel  intermixed  with  the  ore.  labor,  repairs, 

and  royally.  The  resultant  product  is  a  sintered  cellular 
mass  presenting  an  exceptionally  large  surface  to  the 

ignited  blast-furnace  gases  and  an  increased  output  over 
compact  lump  ore.  The  results  obtained  in  the  treatment  of 

blast-furnace  flue-dust  have  been  eminently  satisfactory  and 
have  been  most  favorably  commended  by  a  committee  from 

the  Steel  Corporation.  Tests  have  been  carried  on  for  sev- 

eral weeks  at  the  American  Ore  Reclamation  Co.'s  works  at 
Birdsboro,  Pennsylvania. 

The  size  of  the  grains  of  ore  will  depend  upon  the  mesh 

necessary  for  the  separation  of  the  gangue  in  the  magnetic 

concentration.  About  ten  ban-els  of  ordinary  capacity  will 
usually  be  sufficient  for  a  test.  Apart  from  the  freight 

charges  the  tests  will  be  made  without  cost  to  parties  in- 

tending to  investigate  the  process.  The  Reclamation  com- 
pany will  erect  plants  at  the  actual  cost  of  erection,  and 

will  furnish  working  drawings.  Payment  will  be  based  on 

a  tonnage  royalty  during  the  life  of  the  patents.  Copies 

of  Mr.  (iayley's  description  of  the  process  and  plant  will 
he  furnished  on  request,  together  with  the  details  of  cost 

of  plant  and  the  royalty  rates.  The  Birdsboro  plant  is  open 

for  inspection  to  those  who  wish  to  see  the  working  of  the 
machine  or  who  may  wish  to  have  sample  lots  tested. 

Samples  of  sintered  ore  and  flue-dust  may  be  inspected  at 
room  1908,  71  Broadway,  or  20  Nassau  street.  New  York 

City. 

Commercial  Paragraphs 

The  Calumet  &  Hecla  is  installing  32  of  the  largest  sized 

Hardinge  mills  as  one  unit  in  its  new  re-grinding  plant 
which  is  being  built  to  utilize  tailing.  This  installation  has 

been  made  after  two  years  of  competitive  trials  of  several 
Hardinge  conical  mills  with  other  fine-grinding  devices  in 

the  different  plants  of  the  company.  The  Porcupine  Gold 
Mines  Co..  Ltd..  better  known  as  the  Vipond  Co.,  of  the 

Porcupine  district  'if  Canada,  has  placed  an  order  for  two 
Hardinge  ball  mills  to  be  operated  in  tandem  with  two 

Hardinge  sliming  pebble  mills  for  its  amalgamating  and 
cyaniding  plant.  The  Hardinge  Co.  is  also  shipping  a 
-IVti.  ball  mill  to  the  Olla  de  Oro  Mining  Co.,  of  Bolivia, 
which  mill  will  be  carried  over  a  pass  in  the  Andes  at  an 
elevation  of  17.0111)  feet. 

An  announcement  of  interest  is  that  of  the  ahsorption 

by  the  Pelton'  Wateb  Wheel  Co..  of  San  Francisco  and 
New-  York,  of  the  entire  rights,  including  patents,  good- 

will, and  patterns,  of  the  Doble  water-wheel  business  for- 
merly conducted  by  the  Abner  Doble  Co..  of  San  Francisco. 

\Y.  A.  Doble.  former  head  of  the  Abner  Doble  Co.,  goes 

to  the  Pelton  Water  Wheel  Co.  as  its  chief  engineer,  vice 

George  J.  Henry,  Jr..  who  until  recently  occupied  that 

position.  A  particularly  strong  combination  is  thus  formed, 
as  these  companies  have  for  years  been  recognized  as  the 

pioneers  in  the  development  of  hydro-electric  engineering, 
and  the  merged  experience  of  the  two  companies,  together 
with  patents  now  controlled  by  the  Pelton  Water  Wheel 

Co.,  forms  an  organization  with  the  best  possible  facilities 

to  cope  with  any  problems  in  the  field  of  hydraulic  engi- 
neering. In  addition  to  Pelton  and  Doble  tangential  water- 

wheels,  the  Pelton  Water  Wheel  Co.  manufactures  the 
Pelton-Francis  turbine,  adapted  for  medium  heads  and 

large  powers,  besides  a  line  of  high-grade  centrifugal 
pumps.  Pelton  oil  pressure  governors  are  also  a  feature  of 

this  company's  product.  The  Atlantic  department  of  the 
company,  with  offices  in  New  York  City,  has  recently  com- 

pleted large  and  well  equipped  machine  shops  in  Harris- 
burg,  Pennsylvania,  the  two  points  of  manufacture  thus 
facilitating  deliveries  to  all  parts  of  the  world. 
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EDITORIAL 

TORONTO,  in  plaoe  ol  Otta  planned,  will  be 

i In-  place  ..i  n   ting  •  •!  the  Canadian  Mining  [nititata, 

March  0,  7.  .ii ..I  R,  Headquarter*  will  be  al  tbe  King  Ed- 

ward hi 

B"!    ERROR  in  phrasing,  our  Mexican    Teapondenl  waa 
mode  to  say,  i   ir  review  number,  thai  tbe  Amparo 

Mining  Company  continued  lo  pa;  dividends  al  the  rate 

..I  :i  per  cent.  The  facl  is  thai  ihis  is  the  rate  per  quarter, 

making  Ibe  nunual  rate  12  per  cent, 

SALE  ..r  promoter's  Bharea  on  a  market  mode  for  treas- 
ury shares,  is  said  to  have  bei   te  of  il   an 

trouble  al  Austin,  Nevada,  where  the  Austin  Manhattan 

Consolidated  Jin  pony  is  now  in  the  hands  of  a 

receivi  r.  This  has  been  one  oi  the  most  .'"imih.hi  means 

adopted  for  robbing  the  public  and  has  contributed  greatly 

in  the  general  impression  thai  a  buyer  of  mining  slimes 

in  tbe  United  States  is  inevitably  a  gambler. 

GEOCHEMISTRY  and  geophysics  E   atelj   are  now 
attracting  much  attention,     ll   is  well  that  the  border 

lines  between   the   fundamental   sciences  lie  cultivated  and 

knowledge  carried  fron     Beld  into  another  often  proves 

surprisingly  fruitful.  As  indicative  of  the  demand  for 

exact  data  in  one  of  these  fields,  ii   is  interesting  to  note 

thai  a  see   1  edition  of  'The  Data  of  Geochemistry,'  tirst 

published  in  1908  bj  Mr.  I-'.  W.  Clarke,  the  chief  chemist 
of  the  United  States  Geological  Survey,  has  already  been 

round  accessary.  The  new  edition  of  ibis  extremely  ser- 
riceable  book  contains  much  that  is  new  and  interesting. 

A  RECENT  meeting  of  the  Le  Conte  Geological  Club, 

at  Leland  Stanford,  Jr.,  University,  was  made  the 

occasion  for  the  transfer  to  Mr,  N.  F.  Drake,  now  professor 

of  economic  geology  in  that  institution  and  until  recently 

professor  of  geology  in  the  Imperial  Pei  Song  University, 

i  ili.  Order  of  the  Double  Dragon,  of  the  third  class,  con- 

ferred  on  him  by  the  Chinese  Government  in  recognition 

Of  his  signal  service  in  the  cause  of  education  in  the  Flow- 

ery Kingdom.  Americans  have  taken  a  prominent  part  in 
the  educational  development  of  the  Orient,  and  the  honor 

thus  conferred  is  a  pleasing  recognition  of  disinterested 
service. 

POSTAL  FACILITIES  between  the  United  Slates  and 

foreign  countries  are  shrouded  in  mystery  for  many 

otherwise  well  informed  citizens.  Most  people  are  aware 

that  letters  may  be  senl  to  England  for  '1  cents,  but  com- 
paratively  few  know  thai  the  same  rate  applies  to  Ger- 
i.i.iiv.  provided  the  mail  goes  forward  on  the  German  mail 

steamers.  Shanghai.  China,  also  enjoys  the  same  rate,  as 

a  Chile.!  Stales  post-olliee  is  maintained  in  the  foreign 

concession    there.     Enclosing   return    postage    is   often    an 

effective  means  of  eliciting  a  reply,  and  it  should  b   e 

generally  known  that  this  can  be  done  in  the  case  of  foreign 
countries  by  means  of  a  coupon,  purchasable  at  the  larger 

post-offices,  which  is  exchangeable  for  its  face  value  in 
Stamps  in  many  countries  of  the  Universal  Postal   Union. 
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GRUBSTAKING  prospectors  is  proving  popular,  unci. 

following  the  lead  of  Denver,  commercial  bodies  in 

South  Dakota  are  interesting  themselves  in  a  proposal  t" 

raise  $20,000  for  thai  purpose.  The  L,os  Angeles  Chamber 

of  Mini's  and  Oil  lins.  however,  decided  against  the  pro- 

posal, taking  the  view  thai  "to  undertake  a  commercial 

enterprise  of  the  kind  would  jestroy  the  Chamber's  pres- 
is  :i  purely  civic  organization,  and  would  bring  ii 

into  direct  competition  with  other  development  eompanii 

The  Chamber  1ms  made  arrangements  t"  file,  for  a  small 

fee,  descriptions  and  terms  of  sale  of  prospects  where 

tliey  may  he  accessible  to  anyone  interested,  but  without 

assuming  any  responsibility  for  the  accuracy  of  the  de- 
scription. 

C(  isT  of  living  is  a  topic  of  never-ending  interest  in 
recent  years,  and  the  explanations  advanced  to  account 

for  its  enormous  increase  iu  recent  years  are  numerous  and 

varied.  One  .-an  lie  found  in  our  national  debt-habit,  and 
it  is  interesting  to  note  in  this  oc   ection  that  the  munic- 

ipal debt  of  New  York  city  now  reaches  $1,057,811,000, 

or  a  sum  $20,000,000  greater  than  the  national  debt.  This 

corresponds  to  a  per  capita  debt  of  $218,  and  28' 

the  yearly  revenue  of  the  metropolis  is  required  to  meet 

the  interest  charges.  Within  five  years  the  debt  has  nearly 

doubled,  the  lax  rale  lias  increased  till',,  and  the  credit 

of  the  city  has  altered  from  better  than  .'!' ',  to  worse  than 

^' *  ■  The  cost  of  high  living  is  an  important  factor  in 
the  high  cost  of  living. 

"piioXIKS  i,;iV|.  been  scut  t   -uibcis  of  the  American A  Institute  of  Mining  Engineers  so  that  those  unable  to 
attend    the   annual    session    may   still    register   their   wishes 

in   regard   to  matters  coming  before   the   a   ting.     While 

the  form  sent  out  was  apparently  intended  to  cover  only 
votes    on    the    amendments    now    before    the    Institute,    ii 

will    allow    the    holder    of    the    proxy    to    vole    as    well    on 

other  matters.  Since  the  election  of  officers  is  quite  as  im- 
portant as  any  other  matter,  it   would  be  well  t,,  wait    until 

nominations  arc  announced,  as  required  by  the   ostitutipn, 
two  weeks  before  the  meeting,  in  order  that  preferences  in 
regard  to  officers  may  also  be  indicated.  We  are  -lad  to 

note  that  n  special  effort  is  being  made  to  secure  a  large 
attendance  at  the  annual  meeting.  A  circular  letter  signed 
by  a  large  number  of  the  most  influential  members  of  the 
Institute  calls  attention  to  the  desirability  of  having  as 
many  as  possible  present  in  person,  and  announces  that 
local  committees  have  been  formed  in  New  York  to  arrange 
for  a  suitable  program  and  other  matters.  I.et  every  en- 

gineer who  can  do  so.  arrange  to  attend. 

Juvenile  Waters  and  Hypotheses 

It  is  commonly  said  that  criticism  is  easy,  but  an  examina- 
tion of  criticisms  would  often  tend  to  prove  the  contrary. 

Sainte-Beuve  wrote  reviews  of  contemporary  publications 
that,   as  contributions  to  literature,   were  often   superior   to 

their  objects.     But    present   day   1   k-reviewing,   from   the 
pressure  of  the  6   1  of  volumes  to   which  each  year  gives 
birth,  has  tended  toward  a  semi-mechanical  formalism;  the 

reviewer,  after  mentioning  the  title  and  the  author,  too  often 

indulges    in    a    lev,-   generalizations,    commends    the    excellent 
illustrations  (or  some  other  feature),  culls  attention  to  a 

lew  typographical  errors  iii  order  to  show  that  he  is  both 

critical  and  impartial,  and  the  book  is  reviewed!  The  re- 

view by  Mr.  A.  ('.  Lawson,  given  elsewhere  in  Ibis  issue, 
is  so  agreeable  a  contrast  to  the  ordinary  one  that  our 

reader-  will  peruse  it  with  as  much  interest   as  they  accord 

the  volume  reviewed;  it  furnishes  the  dash  id'  tabasco  which to  enhance  the  dish. 

The   evolution   of  geological   concepts   nformiug   with 

a  recent  view  of  the  evolution  of  living  forms,  appears 

lo    be    marked    by    peri  Increasing    tendency    toward 

variation,  succeeded  b)  periods  of  mutation  itself.  This  is 

no  less  true  of  The  conceptions  oi  the  origin  of  ore  deposits, 

and  geologists  who  do  not  regard  themselves  as  being  of 

advanced  age  can  remember  more  than  one  swing  of  the 

pendul   E  geological  public  opinion,  as  under  the  in- 
fluence of  some  vigorous  thinker  neu  evidence  or  new 

methods  of  study  have  been  brought  to  the  fore.  and.  be 

it  said,  often  over-emphasized.  But  ibis  latter  phase  of 

the  matter  need  not  occasion  great  alarm.  There  is  a  story 

of  Kipling's  which  makes  an  instructive  comparison  be- 
tween a  young  man  in  the  colonies,  and  a  puppy  which 

gnaws  bones,  boots,  and  cakes  of  soap  with  undiscrimi- 

uating  zeal.  Though  annoying  at  the  moment  the  per- 

manent result  is  not  serious,  and  this  may  be  also  postu- 

lated of  the  younger  disciples  of  a  school  of  thought. 

Their  application  of  a  new  hypothesis,  like  a  new  jack- 

knife,  to  every  portion  of  the  edifice  of  knowledge  is  not 
likely  to  result  in  serious  damage. 

It  is  clear,  of  course,  that  indiscriminate  use  of  hypothe- 

ses, as  well  as  of  jack-knives,  should  not  receive  encourage- 
ment, and  Mr.  Lawson  will  find  many  readers  sympathetic 

with  his  protest  against  too  ready  application  of  the  hy- 

pothesis of  the  influence  of  igneous  emanations  in  the  for- 
mation of  orebodies.  On  the  other  hand,  it  is  not  neces- 

sary lo  banish  jack-knives  because  of  the  damage  which 

can  be  done  with  them,  nor  it  is  likely  that  lasting  benefit 

will  accrue  from  the  reading  of  u  hypothesis  out  of  the 

scientific  communion  with  hell,  book,  and  caudle  because 

of  its  too  hasty  application  to  diverse  problems.  Placing 

a  square  peg  in  a  round  hole  is  not  profitable,  bui  square 

holes  are  known  to  occur.  Geology,  in  its  early  stages  so 

largely  speculative,  has  now  resolved  itself  into  a  study 

of  tangible  phenomena — forces  and  their  results.  This 
being  true,  it  is  but  natural  that  some  tendency  should  be 

exhibited  to  deny  the  value  of  speculations  when  applied 

to  cases  where  direct  study  i>  not  possible,  even  though 

fused  upon  well  known  phenomena  in  other  fields  of  study. 

ami  that  geologists  should  be  slow  to  accept  the  aid  of 

collateral  evidence  derived  from  the  study  id'  alloys,  mattes, 
and  slags,  and  from  the  astonishing  advances  made  in  our 

knowledge  of  physical  chemistry  within  the  past  two 

decades  is  perhaps  not   remarkable. 

The  stricture  that  the  doctrine  of  the  origin  of  ore  de- 

I  osits  by   maginatie   waters  does  not  explain   their  absence 

along  the   majority   of     itacts    may   be   met   by   defenders 

of  the  doctrine  with  the  In  quoque.  Why  does  not  every 

fissure  contain  an  orebody .'  Why  doe-  not  every  quartz 

vein,  whatever  its  origin,  contain  gold,'  If  we  apply  this 
acid  test  all  theories  are  likely  to  be  dissolved.  Purely 

thermal  metamorphism  would  indeed  be  of  importance,  if 

there  were  any  indisputable  evidence  that  it  frequently,  or 
ever,  occurred.  The  available  evidence  of  the  influence  of 

water  vapor  iu  so  desiccated  u  process  ;i-  ordinary  smelting 

may  well  uive  rise  to  doubt  of  the  possibility  of  thermal 

metamorphism  in  rocks  containing  moisture  which  are  in- 

led  by  magmas  that  abundantly  exhibit  evidence  of  fre- 

quently containing  large  quantities  of  gases,  among  them 

water  vapor,  in  solution.  Finally,  the  puzzling  problems 

which  arise  in  the  study  of  the  solidification  of  so  simple  a 

magma,  if  we  may  so  term  it.  as  an  alloy  of  copper  and 
tin,  involving  as  it  does  the  decomposition  of  compounds 

formed  at  higher  temperatures,  reactions  between  solid 

phases,  and  molecular  migrations,  should  conduce  to  pa- 

tience with  the  inability  of  the  magmatic  geologist  to  ade- 
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The  Goldlield  Report 

Unusual  interasl  attaches  i<>  tin-  annual  report  of  the 
Goldfield  Consolidated  alines  Company,  since  that  fortun- 

ate corporation  owns  the  greatest  gold  mine  in  the  world, 

from  tl»'  point  of  view  of  present  production.  We  printed, 
January  20,  through  the  courtesy  of  the  mill  superintend- 

ent, Mr.  .1.  W.  Hutchinsou,  full  details  o  costs 

in  tlii'  mill,  ami  early  last  year  Mr.  Hutchinson  allowed  us 
to  spread   before  In-   p   ssional   associates  the   intimate 
tarts  relating  to  the  construction  <>i  the  great  plant  under 
bis  charge,  This  week  we  reproduce,  practically  in  full, 
the  annual  report  of  the  company  for  the  fiscal  year  ended 

October  31,  1911.  It  is  an  excellent  report  and  tells  a 
cheerful  tale  of  a  prosperous  year.  Mr.  J.  K.  Thorn,  the 

superintendent,  is  to  be  congratulated  upmi  continued  re- 
duction of  operating  costs  and  the  generally  satisfactory 

condition  obtaining,  tf  r  1 ; « -  stock  is  selling  Eor  less  tnonej 

than  a  year  ago,  it  is  to  be  remembered  that  division  "!' 
capital  cannot  be  indefinitely  continued.  Little  explora- 

tion of  the  deeper  levels  has  been  undertaken  within  thq 
and  the  new  ore  develo]  ed  was  mainly  in  con- 

tinuation of  known  ore-shoots.  Mr.  Thorn  limls.  as  ■  I i •  1 

Mr.  .1.  H.  Mackenzie  and  Mr.  J.  K.  Finlay  before  him,  thai 
accurate  estimates  of  ore  reserves  in  such  a  property  as 
the  Goldfield,  are  difficult  to  make  ami  of  uneertain  value. 

Speaking  in  general  terms,  lie  estimates  a  reserve  of  600,- 
iidii  tons,  enough  to  keep  the  mill  running  for  two  years. 

N'n  attempt  is  made  t<>  fix  the  value  of  this  ore,  though 
ii  is  frankly  stated  that  the  present  grade,  $32.55  per  ton, 
probably  cannot  lie  maintained.  It  is  Imped  to  offset  this 

in  part  by  increasing  the  capacity  of  the  plant.  Mr. 

Tli. nil's  estimate  is  not  pul  forward  as  being  based  upon 
exact  measurements  of  blocked  ore,  and  is  in  effect  hut 

the -pn -(.mil  judgment  of  a  capable  and  conscientious  en- 
gineer thoroughly  familiar  with  the  property.  Presum- 

ably it  has  the  approval  of  the  Consulting  engineer.  Mr. 

•I.  11.  Mackenzie,  though  no  statement  to  that  effect  is 
made  in  the  report.  This  is  to  he  regretted,  since  when 
SO  little  exact  data  is  available  it  is  well  to  have  confirma- 

tion of  even  the  besl  judgment.  We  sympathize  with  Mr. 

Thorn  in  his  disinclination  to  attempt  blocking  and  esti- 
mating an  ore  reserve  in  the  Goldfield  ground.  The  ad- 

visability of  undertaking  extensive  development,  under  such 
conditions  as  obtain  at  Goldfield,  is  a  mailer  concerning 
which  engineers  differ.  The  policy  pursued  saves  money 
to  the  company  now.  but  invites  unfavorable  comment 

when,  in  the  future,  the  inevitable  pinch  for  ore  comes. 
Mr.  Thorn  has  done  well  to  be  frank  about  the  matter. 

The  public  evidently  accepts  his  judgment,  since  the  pres- 
ent price  of  shares  is  about  that  called  tor  by  two  years 

continuation  of  the  present  regular  and  extra  dividends, 
followed  by  division  of  the  surplus.  The  mine  may  prove 
to  be  worth  much  more  than  this,  we  sincerely  hope  it  may, 
but  if  the  orebody  is  of  such  a  type  and  the  conditions  of 
working  slieh  as  not  to  permit  estimates  of  ore  reserves 

other   than   as   indicated,   the    present   value   of   the   shares 

i-   properl)    loi  bold 
for  tliem.     The  UoldHeld 
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The  Mascot  Copper  Company 

Bonn  Iwo  .""1  a  halt  years  ago,  August  21,  1009,  we 

expressed  editorially  our  opinion  of  the  Mascot  Copper 

Company.  In  response  t"  nu   ions  requests  for  informa- 
tion we  regrel   i"  Bay  that   nothing  made  public  since  baa 

caused  us  to  change  the  unfavorable  opinion  then  expre   I. 
nor  haw  we  any  increased  conlideme  in  the  probability  of 
a  favorable  ontcc  ards  the  small  investor.    Despite 

the  elaborate  banquets  given  the  stockholders,  the  souvenir 

blocks  of  copper  distributed,  the  display  of  specimens,  the 
energetic  house  to  1   Be  canvass  to  sell  shares,  ami  the 

publication    of    letters    from    mayors,   bunkers,    ami    el 
.  we  remain  unconvinced  as  to  the  large  value  of 

either  the  properly  or  the  shares  in  the  company.  There  is 

undoubtedly  some  ore  in  the  mine,  but  how  much  is  the 

question.  If  is  equallj  a  question  how  much  benefit  a  minor 
stockholder  is  to  derive  f ii.ni  the  sale  of  the  ore.  Current 

rumor  among  engineers  is  to  the  effect  that  development 

ill    depth    has    priced    disappointing.       How    well     founded 
this  is  we  are  not  prepared  to  bbj  :  the  point  is  that  no  one 

qualified  to  do  so  has  made  a  statement.  What  is  nee, led 
i-  a  thorough  report  upon  the  property  and  the  company 

by  a  disinterested  and  competent  engineer.  No  recent  re- 
port has  been  published,  and  the  old  ones,  dated  variously 

n,  1007,  1909,  or  not  dated  at  all,  are  lacking  in  the  defi- 
nite statements  of  fads  ami  cogent  reasoning  that  are  de- 

manded by  the  situation.  The  material  published  by  the 

Mascot  Copper  Company  is  mere  twaddle,  and  in  no  sense 

the  sort  of  data  rightfully  expected  and  furnished,  for  ex- 

ample, in  Mr.  Pope  Veatinan's  report  on  (he  properties 
of  the  Braden  Copper  Company.  Mascot  stock  is  being 

sold  by  the  methods  usually  adopted  by   irresponsible  and 

fraudulent   i   cerns,  and  its  sponsors  can   not   well  object 

if  therefore  they  must  lace  the  same  suspicion  that  properly 

greets  a  fakir.  The  matter  would  hardly  be  worth  com- 

ment except  for  the  fact  that  the  officers  and  directors  of 

the  company  include,  along  with  some  men  of  more  than 

doubtful  reputation,  others  of  the  highest  standing.  They 

are  men  from  whom  the  public  naturally  expects  better 

filings.  It  is  reported  thai  sales  of  slock  to  par  value  of 

more  than  $2,000,000  have  been  made.  Much  of  the  money 

devoted  to  the  enterprise  bas  1   o  supplied  because  of  pub- 

lic confidence  in   these  leaders.     They  owe  it   to  themselves 

and  to  the  public  (o  make  assurance  doubly  suit;   to     i 

all  questionings  with  frank,  full  statements  of  fact.  Whal 

the  public  wants  to  know,  and  what  in  our  judgment  it 

has  a  right  to  know,  is: 

1.  On  the  word  of  a  competent  and  known  engineer, 

alter  thorough  examination,  not  a  mere  visit,  whal  are 
the  ore  reserves  of  the  property,  both  as  to  quantity  and 

grade,  and  what  are  the  probabilities,  if  any,  of  additional 
reserves  being  developed? 

2.  Whal  sleps  have  been  taken  to  determine  the  proper 
means  of  treatment  of  the  ore? 

3.  What  is  the  financial  position  of  the  company,  and 

what  will  be  1  lie  distribution  of  profits,  if  any,  between 

buyers  of  the  stock  now  being  peddled  about,  and  the  pro- 
moters 1 

Until  satisfactory  answers  to  these  questions  are  made, 

we  shall  continue  to  recommend  that  investors  let  Mascot 

Copper  stock  severely  alone. 
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Report  of  the  Goldfield  Consolidated  Mines  Company 

Tl»-  fiscal  year  which  en. led  October  31,   L911,  was  Ibe 

company's  banner  year  al    this   great    Nevada   gold   mine. 

according  to  the  president,  Q   'ge  VPingfield,  in  liis  annual 
report,  not  only  with  reaped  to  tonnage  handled  and 
amonni  of  earnings,  bnl  to  ease  of  operation  combined 
with  freedom  from  adverse  circumstances.  The  property 

has  produced  within  the  year  330,549  tons  of  ore  of  an 

average  value  of  $32.55  per  ton,  or  $10,760,199.  Metal- 
lurgical losses  of  $1.81  per  ton,  or  $597,071,  leave  a  net 

realization  from  the  year's  production  of  $10,163,127,  or 
$30.74  per  ton. 

The  gross  expenses  of  the  company,   including  mining, 
milling,   transportation,   general,   taxation   local,  state 

federal,  and  all  construction,  have  amounted  to  $2,636,281, 
leaving  a   oel   operating  profit   of  $7,526,846,  an   inct 

of  $179,154   over  the   previous  year,   notwithstanding  the 

fael  thai  the  grOSS  returns  this  year  were  $110,806  less 
than   la>i   year. 

PRODUCTION  AN'li  EXPENSES,  YEAR  ENDED  OCTOBER  30,   1911 
PRODUCTION 

330,002 
487 

Total 
Value. 

Tons  Milled      $10.58G.936.42 
Tons   shipped            173.2S2.18 

Total   Production      $10,700  198  60 
Loss   In   Tailings             597.071.14 S   32.55 

1.81 

EXPENSES 

Mining: 

Values    Realized      $10,163,127.40        $ 

Aver. 
Total.     Pr.  Ton. 

Stuping      $758,472.33     $2.29 
Development    350,985.62        1.06 

Transportation 
Milling 
Concentrate    Treatment 
Marketing  Concentrate  Resi- 

dues and   By-Products   
Marketing  Bullion    ... 
Marketing  Ore  Shlppt.l 
General  Expenses.  Including 

Office.  Legal.  Corporation 
and  Administration  Ex- 

penses     
Bullion    Tax      
Income    Tax 

Total  Operating  Expenses 
Miscellaneous  Earnings    

Net  Operatlnpj   Ext 

Realization    from    Opera- 
tions   . 

Construction 

Net       Realization       from 
Operations    

$1,109,457.95 30.628.70 
626.293.90 
124.315.70 

244.583.94 
49.141.23 
17,103.92 

181.334.80 
126.319.26 
27.001.19 

12,586,180.69 37.730.30 

56 
3S 

08 

$2,498,450.29        $   7.55 

$7,664,677.17 
137.831.13 

$7,526,846.04        $22.77 

Net  Realization  from  Operations  Is  69.95'/o  of  Total  Production 

PRODUCTION  BY  SHAFTS 

MILLING  ORE. 
Tons.       Aver Shaft. 

Comblnat'n     55.878     $24.48 Mohawk    ....106.358 
Red    Top'....   55.948 
Jumbo"    „..111.S78 

Total     ...330.062 

1.99 25.74 
47.68 

$32.08 

SHIPPING   ORE 
Value.         Tons.     Aver         Value 

$   1,367,783.37 
2,444,999.81 
1,440,069.35 
5.334,084.39      487      $355.77      $173,262.1 

Tons. 

Red  Top*    
Jumbo"    

    55.948 

Total        330.E49 

0  42      487      $355.77      $173,262.15 

TOTAL. 

Aver. 

$24.48 22.99 
25.74 49.01 

Value. 

$  1,867,783.31 
2,444,999.31 
1.440.069.35 
5.507.346.57 

"Includes  Laguna. 
••Includes  Jumbo  No.  2. 

$32.55        $10,760,198.60 

With    (his    less   gross    production    in    Kill,    hut    with    a 
greater  t   age  handled   by   63,682  tons  than  that    in    l!)l(l. 

total  costs  have  been  reduced  $3.07  per  ton.  Construction 

est-,  in  1910  »eir  greater  than  in  lull,  hut  an  elim- 

ination "I'  construction  items  fur  both  years  still  slmu. 
a  lower  e.ist  per  ton  I'm-  lull  of  $1.82.  The  reduction 

in  genera)  expenses  alone'  shows  a  saving  id'  .",4c.  per 
ton  over  inin.  Pour  dividends  al  50c.  per  share  each, 

$2  per  share,  were  paid  during  the  year,  aggregating  .-r'7. 1 18,- 
296,  The  company  closes  the  year  with  a  cash  balance  of 
$1,369477,  and  with  bullion  and  concentrate  settlements 

outstanding  of  $451,306.    The  company  has  no  debts. 

Additional    milling    facilities   are    being    provided    at    an 

approximate  estimated  cosl  of  +711. nun.  whereby  'arg   m- 

omics  are  anticipated  in  the  treatment  of  concentrate  resi- 
dues. This  w^l  narrow  the  output  to  bullion  alone,  all 

by-products  being  handled  locally  at  maximum  economy. 
Depreciation  of  plant  and  equipment  has  been  written  olT 

to  the  extent  of  $147,195.  Development  work  on  the  prop. 

erty  during  the  year  equaled  4d.7:j9  It.  The  property  hold- 
ings have  heen  increased  by  the  purchase  of  the  Bullfrog 

Fraction  at  a  cost  of  $13,000,  the  Jumbo  Fraction  at  a 

cost  of  $2500,  and  a  half  interest  in  the  Vinegerone  Claim 

at  a  cost  of  $195,000.    Tlie  e   pany's  policy  of  distributing 
net  realizations  as  they  accrue,  to  stockholders  in  dividends. 
and  retaining  a  cash  reserve  of  not  less  than  $1,000,000, 
will  be  maintained. 

Mine  Report 

The  following  statements  by  the  general  superintendent, 

.1.   F.  Thorn,  give  details  of   production  and  expenses,  tig 

ured  on  total  tonnage,  together  with  detailed  cost  on  con 
cenlrale    treatment    figured   on    tons   of   concentrate   only: 

Operating  Costs 

Cost 
Mining — 330,549  tons.  per  ton. 

Labor    ■     $2.22 
Supplies         0.99 

Power       .'        0.14 

Total       $3.36 

Transportation — 330,062  tons. 
Railroad   operation         $0.06 
Railroad  maintenance           0.03 

Total        $0.0(1 

Milling— 330,062  tons. 
Labor     $0.4:; 

Supplies            1.17 
Power       0.2!) 

Total    $1.89 
Concentrate  Treatment. 

Labor     $0.04 

Supplies       o.;;2 
Tower        0.02 

Total    $0.38 

Toial  Operating    $5.71 

I  '(IXI  K.XTItATK    TliKAT.U  EXT    I  VhSTS 

Cost 
1'ons  Treated — 20,306.23.  per  ton. 
Labor      $0.63 

Supplies       5.09 
Power       0.40 

Total    $6.12 

Operating  Results. — The  stoping  cost  for  the  year  was 
$2.29  per  ton  of  ore  mined,  ami  development  cost  was 

$1.06,  making  a  toial  mining  cosl  of  $3.:!.")  per  ton.  A 
total  of  4ii,7o!i  ft.  of  development  work  was  performed  at 

a  cost  of  $7.51  per  foot.  The  total  cost  of  mining  ami  mill- 
ing, which  includes  concentrate  treatment,  was  $0.02  per 

ton.  or  $0.66  per  ton  less  than  the  previous  year.  The  total 
ating  ro-ts.  including  construction,  were  $8.08  per  ton. 

:■  decrease  of  $3.07  per  Ion  as  c   pared  With  cosl   of  $11.15 
for  previous  year.  During  this  year  the  assay  building, 

electrical  huihling,  storage-nailery  plant,  and  Laguna  head- 

fi.-ui'c,  which  were  started  prior  to  November  1.  1910,  have 
heen  completed.  Improvements  al  the  mill  have  also  heen 
undertaken. 

Combination. —  In  the  Combination  mine  0201  ft.  of  de- 

velopment work  was  performed  during  the  year,  which,  to- 
gether with  the  sill  floors  resulting  therefrom,  produced  2370 

Ions    of    ore    worth    $17.78    per    ton.    of    a    total    value    of 
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■.in-  mine  i 

■  iili  mi   the  thafi  i>n  iba  tocond  level, 
id,  or 

Tin-  indie  thai  tin*  pi 

will  ii I  — .  !■  luetive  daring  the  coming  > 

1/  tins  mine  1 1.717  n.  of  develop 

mm  .   irhirh,   together   with   the  gill   floors,   pro 

i  I  or  ton,  "i'  a  total 
I.     Two  important   new  oi  [piwed 

dnrii  The  Jiio  on  the  330  ft.  level,  ah 

mirth  of  the  shaft,  which  baa  produced  . - 
wortl  !  sto|  i    the  150  ii.  level,  abonl 

BOO  i'  north  of  the  abaft,  which  baa  produced  24,566  tout 
,707,153.  The  354  orebody,  op  to  the  prea 

ant  time,  has  mil  been  found  on  the  350-ft,  level,  and  its 

existence  al  that  height  ia  undetermined.  Ii  has,  how- 

aver,  been  round  on  the  600-ft.  level  of  the  Clan   i  and 

in  an  intermediate  drift  between  the  450  and  600-ft.  levels, 

which  assures  the  downward  continuation  to  a  depth  of 

800  it.    The  downward  extension  of  the  403  orebody,    

ft  south  of  the  shaft  on  the  330-ft.  level  of  the  Red  Top, 

was  also  found  on  the  Cm  n't.  level  of  the  Mohawk, 
from  these  large  orebodies,  several  smaller  and  very  product- 

ive embodies  have  been  found.  Also,  orebodies  thai  were 

known  to  exist  in  some  of  the  caved  lease  workings  have 

been  uncovered  and  have  added  materially  to  the  production 

•  •I  the  mine.  There  still  remains  in  this  mine  a  large  area, 
partly  developed,  which  will  undoubtedly  be  very  productive. 

Clermont.-  In  the  Clermont  14,511  ft,  of  development 
work  has  been  performed,  which,  together  with  the  sill 

floors,  produced  9366  tons  of  ore  worth  $40.41  per  ton,  or 
a  total  of  $378,489.  Several  good  discoveries  were  made 

in  this  mine  .Inline  the  year.  the  must  important  being 
the  westerly  extension  of  the  4ns  orebody,  abonl  600  ft 
west  of  the  shall  between  the  600  and  750-ft.  levels.  This 

Btope  produced  during  the  year  27,901  tons  of  ore  worth 
$49.43  per  ton,  or  a  total  value  of  $1,379,071.  South  and 

above  the  hack  of  the  famous  401  sto]  e  on  the  750-ft.  level. 

a  very  promising  orebody  has  recently  been  uncovered, 
and  the  indications  are  that  it  i-  the  upward  extension  of 

the  41)1  orebody,  having  la-en  displaced  by  a  fault.  This 
orebody  will  probably  connect  with  407  and  44!)  stopes 

on  the  600-ft.  level  of  the  .Mohawk.  The  development  work 
in  this  orebody  has  produced  1668  ions  of  $57.05  ore.  The 
downward  extension  of  the  354  stope  on  the  450-ft.  level  of 

the    Mohawk    has    la-en    located    on    the    600-ft.    level    of    the 

Clermont,  abonl  480  fi.  northwest  of  the  Clermonl  shaft, 

ami  has  produced  6308  tons  of  ore  worth  $95,433.  Below 

the  1000-t't.  level  practically  all  development  was  stopped 
because  of  interference  with  the  sinking  of  the  Grizzly  Bear 
shaft,  which  is  being  sunk  to  the  1400-ft.  level.     As  -   

as  this  shaft  reaches  the  1400-ft.  level,  development  work 
on  the  1200-ft.  level  will  be  resumed;  only  a  very  small 

block  of  territory  at  this  level  has  been  prospected. 

Red  Top.— In  the  Red  Top  mine  4339  ft.  of  development 
work  was  performed  during  the  year,  which,  together  with 

the  sill  floors  resulting  [herefrom,  produced  d.'!41  tons  of 
ore  worth  $15.05  per  ion.  or  a  total  of  $95,486.  The  down- 

ward extension  of  tin-  Red  Top  vein  is  being  worked  from 
Hie  lower  levels  of  the  Mohawk,  the  600-ft.  level  of  I  lie 
Clermont,  ami  the  450  ami  600-ft.  levels  of  the  Lacuna: 
therefore  no  new  ore  has  been  credited  to  this  mine  below 

the  330-ft.  level.  The  orehoilies  on  Hie  upper  levels,  how- 

ver.  lave  been  considerably  extended,  adding  a  large  ion- 
nage  to  the  reserve. 

Layuna. — In  the  Laguna,  6725  ft.  of  development  work 
was  performed  during  the  year,  which,  together  with  sill 
doors  resulting  therefrom,  produced  3752  tons  of  ore  worth 

$10.00  per  Ion.  or  a  total  of  $37,765.  At  this  mine  the 

downward  extension  of  some  of  the  Reil  Top  orehoilies  has 
heen  found  on  the  450-ft.  level,  ami  a  large  tonnage  will 

he  mined  during  the  coming  year.  The  Hazel  shaft.  420 
ft.  northeast  of  the  Laguna.  has  heen  unwatered.  anil  will 

he  sunk  to  the  900-ft.  level;  from  this  point  cross-cuts 
will  be  driven  and  a  raise  made  to  connect  with  the  bottom 
of  the  Laguna  shaft. 

Jm 

I    ami    found    to 
I 

"   ''*  »    bus  been   ill 

I;    JIO    tl     ,.l    dl '<   |  reduced 

i  er  I...,.  ,.,  .,  total  ol 

baa  been  I   >   died  In   lettuces,  n  i  ,.,„,- 
sihlr   i.,  estimate   the   ton,,,  practical!)    assured, 
however,  thai   this  mine   will   produce  a  considerable   toi 
nnge  during  the  i   ng  year. 

Month. 

'■ 

1 

March 

April 
May     

July 

August 
September 
October    .... 

PRODI  ■    MI'S     IIV     MONTHS. 

Avwrage 

Ten*  I 
14,911  i 

.'.■..:■:." 

43  55 

$32.56 

IS.71  l 

30.626 

Total  .330.60 

Oro.r  Viilu. 1 

1.1  1  - 

1.061.496  61 

923.trj.S7 

i  19.44 

177.60 
076.383.20 

800. 1 

110.760,198.60 

PRODUCTION-1'K.VU.O.  MK.NT    ASH    STOIMNi;. 

Shaft. 
Comb'tlon  2.376 
Mohawk  13.303 
Red  Top.  5.9S7 Jumbo'*        9  972 

DEVELOPMENT. 
Tons.    Avar.         Value 

STOPINO. 
Tons.     Aver, 

$17.78 
17.74 

9.16 
38.19 

J  42.213.69 234,109  58 54.866.94 
380.856.94 

63.502 93.155 
49.961 102.393 

$24.78 

23.73 

27.73 60.07 
Total    31.638     $22.68     $712.151, 15     299,011     $33.60     $10, 

Value. 

1,326,539.68 
:. 2lii  ..int.. 73 
1.385.212.41 
..I20.IS9.63 
HIS. 1147. 45 

TOTAL, 

Combination 
Mohawk      

Red  Top'    

Jumbo" 

Tons.         Aver ...  55,878 

.106.358 -  55.948 

.112.366 
$24.48 
22.99 
25.74 
49.01 

Total      330,549       $32.56       $10, •Includes  Laguna. 
"Includes  Jumbo  No.  2. 

Value. 

1.367.783.37 
2.444. 999.31 1.440.069.35 

>. 507. 340.57 
760.198.60 

TOTAL   MINING  COSTS. 

DEVELOPMENT.  STOPINO. 
Shaft.                    Tons.              Amount.      Aver.  Amount.      Avei. 

Combination     ....  56.878            $  33.291.68     $  .59  $  97.616.88     $1.75 
Mohawk       106.358               100.459.66          .94  258.16.-..35        2.43 
Red    Top'         55.948                 87.429.77        1.66  122.847.06        2.20 
Jumbo"       112,365               129.804.62        1.16  279.843J4        2.49 

Total      330.549  $360,985.62      $1.06  $758,472.33      $2.29 

TOTAL 

Amount.  Aver. 
Combination    $  130.908.56  $2.34 
Mohawk                                 -  368.625.00  3.37 
Red  Top'                                      -  210,276.83  3.76 
Jumbo"    409.647.56  3.65 

Total   $1,109,457.95  $3.35 'Includes  Laguna. 
"Includes  Jumbo  No.  2. 

Ore  Reserves. — Experience  has  shown  conclusively  that 
ii  is  impossible  accurately  to  estimate  ore  reserves  in  these 
mines,  without  doing  a  vasl  amount  of  development  work 

al  a  great  expense,  which  would  be  entirely  useless  for  the 
purpose  of  economic  mining.  Considering  I  he  pasl  perform 

ances  of  the  property,  the  present  exposure  and  possible 

extensions  of  orebodies  now  being  worked  justify  an  esti- 
male  of  ore  in  reserve  amounting  to  000,000  Ions,  or  a 

Sufficient  tonnage  to  keep  the  present  mill  running  al  full 

Capacity  for  practically  two  years.  Owing  lo  the  fact,  how- 
ever, that  some  of  the  high-grade  orebodies  have  been  ex- 

hausted, the  value  of  the  ore  will  be  somewhat  lower.  The 

eosl  of  production  has  been  considerably  reduced,  which. 

together  with  the  larger  tonnage  being  milled,  will  make  it 
possible  to  maintain  a  high  rale  of  production  from  the 
lower  grade  of  ore. 

The  prospect  for  developing  ore  in  addition  lo  the  re- 
serve estimated  is  very  promising.  Practically  no  ore  has 

been  mined,  and  only  .1011  fl.  of  the  4000  l't.  of  prospective 
ground  along  the  strike  of  the  vein  has  heen  explored  below 

the  1000-ft.  level  of  Hie  Jumbo,  which  has  produced  a 

large  tonnage  of  high-grade  ore;  therefore,  the  chances  of 
finding  ore  at  greater  depth  have  not  been  nearly  exhausted. 

The  possibilities  of  finding  new  orebodies  above  the  1000- 
ft.  level  are  very  good.  During  the  year  1911  the  354,  one 
of   the   largest   orebodies  ever  discovered    in    this   property, 
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Kebrunrv  •  >.    l'.ll- 

\v;i*  found  mi  the  450-ft.  level  of  tlie  Mohawk.  Oilier  im- 

portant discoveries  were  made  on  the  150  and  350-ft.  levels 
of  this  mine.  A  very  important  discovery  was  also  made 
on  the  130-ft.  level  of  the  Combination  mine.  Therefore, 

reasonable  to  expect  thai  the  large  partly  developed 
area  above  tlie  1000-ft.  level  will  produce  a  large  tonnage 

if  new  lire  dnrin  iinj»  year. 

Mill  RkpOET 

The  mill  superintendent,  -I.  \V.  Hutchinson,  reports 

thai  the  new  refinery  was  completed  and  in  operation  Janu- 
ary ..  lull,  ami  has  fulfilled  every  expectation.  Tlie  cosl 

ul'  refining  llie  bullion  has  been  reduced  to  Te.  per  ton,  as 
compared  with  Hie.  ]  er  ton  the  two  previous  years.     Tin1 
total  saving  ti>  the  i   pany  made  by  the  new  refinery  will 
be  in  excess  of  $110. mill  per  year.  During  the  year  a  new 

plate-room  was  built,  in  order  in  localize  the  work  of 
amalgamation.     A  small  testing  plant  ami  laboratory  has 

also  l   n  added.     Many  minor  changes    have    b 

causing  tlie  plant  to  handle  a  larger  tonnage  than  pre- 
viously, ami  it  is  expected  that  it  will  average  950  tons 

day  during  the  coining  year.  A  plant  to  treal  t!  e 
residue  from  the  present  concentrate  treatment  is  now  in 

process  of  construction.  Two  Edwards  duplex  roasting  fur- 
naces, with  112  by   13-ft.  available  hearth  area,  and     

Baker  cooler,  will  be  boused  in  a  steel  building  erected  for 

the  purpose.  One  5  bj  1-'  ft.  tube-mill,  together  with  tanks, 
agitators,  and  accessory  equipment  will  be  housed  in  an 

extension   to  the   pre  titrate  treatment   plant,  to- 
gether with  the  necessary  dust-chambers  and  storage-bins. 

The  plant  will  cosl  ap]  I'oxiniately  $73,000,  and  will  effeel 
a  saving  to  the  company  of  approximately  $80,000  per  year. 
During  the  year  the  mill  ran  96.379!    of  the  total  time,  and 

averaged  9,39  ions  per  stamp  actual  running  ti   

Secret  u  i  's  Report 

The  report  for  the  year  made  by  the  secretary  and 

treasurer,  A.  11.  Howe,  shows  that  during  the  fiscal  year 

ended  October  31,  1911,  the  issued  stock  of  the  company 

remained  at  the  figure  established  on  September  1.  1910, 

namely.  3,559,148  shares.  The  fiscal  status  of  the  company 
during  the  year  has  been  singularly  free  from  complication 

or  unusual  features.  The  total  earnings  for  the  year  have 

been  $9,890,028.67.  Deducting  therefrom  gross  expenses  of 

$2,510,377.61,  which  includes  construction  expense  of  $137,- 

831.13  and  depreciation  of  plant  and  equipment  of  $147.- 

1H4. lis.  leaves  a  net  realization  for  the  year  of  $7,379,- 
651.06.     Four  regular  dividends  at    the  rale  of  30c.   per 
share  each,  and   lour  extra  dividends  at  the  rate  of  20c.  |  el 

shair  each   have  been   made   within  the  year,  aggregating 
$7,118,296.     Stockholders  have  been  notified  that  the  issu 

of   tin   mpany's   report    for  the   fiscal   year  ended 
October  31,    1911,    would    he  delayed   Owing  to   the   necessity 

"f  rearranj  mts  to  conform  with  requirements  of 
the  United  Stales  Government.  In  explanation  of  these 

ehai"  i    Id  be  said  that   under  the  Art  of  Congress 
approved    Auglisl     5,     1909,    ami    popularly    known    as    ill" 

ii   me  Tax  Law,  depreciations  in  the 
vain:  v  are  made  available  as  a  deduct 

Internal    Revenue   Bureau   of   the 

Treasury  Department,  having  in  charge  the  administration 
of   that    law,   requires  all   ■  ms   so  claimed    to   : 
shown   on   the   bi  Mount   and   balance  sheets  of  the 

porations  claiming  the  benefit  thereof.    The  methods  pre 
scribed  for  ascertain!  Nations  make  ne   ssary 

the  adoption  of  an   i    ;    deprecial  ion   asci  r 
taine.l  by  reference  to  tin    cosl  of  the  property  subject  to 

depreciations  in  -  i  isl 

A   complete  accounl   of  the  computation  made  necessary 
in  this  case  could  only  he  aci   plished  by  t   actended 
explanation.  Avoiding,  therefore,  unnecessary  detail,  u 
may  he  briefly  stated  that  the  unit  here  employed  for  thai 

purpose,  in  obedience  to  the  requirements  of  the  Treasury 

Department,  is  .$lti.:i(i  per  ton.  being  tl   stimated  average 
cosl  per  ton  to  the  company  of  its  whole  estimated  com- 

mercial tonnage. 

The   theory    upon    which   these   depreciations    for  exhaus- 

tions of  ore  are  based  is  the  well-known  economic  principle 

which  has  in  numerous  cases  received  judicial  recognition 

and  approval,  and  which  should  always  he  borne  in  mind 
by  investors  in  muling  |  ro|  city,  namely,  that  unlike  most 
other  business  projects,  the  earnings  of  a  mine  distributed 

in  dividends  are  chiefly  derived  from  exhaustions  of  the 
mine    property    in    which    the    capital     has     been     ilives 

Therefore,  no  matter  how   profitable  the   in\ o-t   tit   may 

prove  to  he.  the  dividends  should  not  be  regarded  as  proiil 
in  the  ordinary  acceptation  of  that  term  until  the  nei  amount 

realized  shall  have  equaled  the  capital  investment  in  the 

mine  properly.  It  will  be  observed  that  by  reason  ot  the 
adoption  of  a  depreciation  unit,  as  required  by  the  United 

State-  Treasury   Department,   it    necessarily  results  thai   the 

net  realizations  in  any  year  from  the  company's  opera- 
tions may  be  derived  in  part  from  exhaustions  of  assets 

and  in  pari  from  apparent  profits  accruing  from  a  net  re- 
covery i  er  ton  in  excess  of  the  estimated  cost  per  ton. 

The  <   ibined  cash  balances  of  the  companies  at  the  close 

of  the  year  were  $1,369,177,  with  bullion  and  concentrate 
settlements  outstanding  of  $451,306,  and.  excepting  invoices 
lor   the   current    month,   the   companies    have    no   debts.      In 

response  to  numerous  inquiries  received  by  the  office,  there 

is  given  below  a  statement  showing  dividends  to  date: 

X... Date. Kate  per  Share. Amount. 
1 

( Ictober 

25, 

1IMI7 

$11.10 

$     353,247.10 
2 Xovembei 

25, 

111(17 0.10 
353,377.30 :i 

April 

30, 

lllt)!l 

0.30 

L,066,280.10 4 

July 

31, 

1909 0.30 
1,067,364.60 o October 

30, 

1909 
0.30 

L.067,594.10 

ti 

January 

31. 

llllti 

0.50 

1,779,549.00 * 
April 

oil. 

mm 
0.50 1,779,574.00 s 

July 

.ill. 

1910 
0.50 

1,779,574.00 

!l 

October 

31, 

lino 
o.r.o 1,779,574.00 

It) 

January 

31, 

1911 

0.50 

1,779,574.00 11 

April 

29, 

inn 0.50 

1,779,574.00 12 

July 
31, 

mil 0.50 

1,779,574.00 

13 

i  Ictober 

31, 

mn 
0.50 

1,779,574.00 

$5.10  $18,144,430.20 

Taking  advantage  of  a  reduced  express  rate  which  effects 

a  saving  •>!'  approximately  $10,000  per  year,  the  eom- 

I  muv's  bullion  is  now  being  marketed  at  the  I'nited  Slates 
Mint  at  Denver.  A  combined  profit  ami  loss  statement  of 

the  Goldfield  Consolidated  Mines  Co.  and  the  Goldfield  Con- 

solidated Milling  &  Transportation  <'<>.  is  given  below. 

UNBD   PROFIT  AND   Loss  ACCOUNT,  GOLDFIELD  CON.   JUNKS 
CO.   AND  GOLDFIELD  CON.    MILLING  A  TRANSPORTATION   GO. 

[pmi  :-t^,  gross       ...  I 
Transportation.      Treatment      and 
Charges   

17S.SG2.18 
17.103.92 $     156.158.26 

.07.312.65 

23.408.67 

Concentrate  '  ilpments.  gross.?    370.300.66 
Transportation,      Treatment      and 
Charge             812,946.01 

Concent  i  rv<  .    gro^   $ 
Transportation,       t,  catment      and 

Chargt  s  mi   l:.-:  i  n  •■■■ Sales  .Mil]      Products. 
grosy    .               $ 
Transportation.       Treatment       and ..... 

Sal<  -    Bullion       ..39 
Market  n,;:    liulljon 

Interest    and    Discount 
Hiscellan        ESa  rnings 

Total    Earnings   . 

Expense*! 
Mining       

i  tatlon     -. 
Milling    ...           

I  ra  [•   Treatm  r  i  Plant  Operation 
.    E.\p<nsis 
,    Tax        

m     Tax    .    . 
Construction 

Net    Realization    from    Operations   
i    ,■■    i  ii  pr  cl  ■■!   i  ':■  ■     and  Equip- 

ment  and   Accounts  Charged   Off   
•Depreriruii-ii     ..>t     Mine     Property     at 

$1G.3<;   per    ton       .._J5.407.7S1.6-1 

Combined  Net  Profits  After  Deducting 
Depreciation  for  Exhaustions  of 
Ore-      

9.388,192.66 

28.641.G6 9.0S8.64 

H.  109. 4  57. 9  5 
. 

626,293.90 
[24,216.74 
181.334.80 126.319.26 
27,001.19 137.831.13 

147.194.9S 

added    tn   "Combined   Net    Prof! ■  dlvid'-nd   purpuras,      see  pages 

971.869.42 
t"    to   as- 
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Typos  of  Ore  Deposits  -A  Review 
!'•>  a    i     [<*W80n 

i lu>  book*   i-  d  has 
publiahed  hk  review  under  the  an  introdu 

til  the  beginning  of  Ihe  rolumni  roller 

lion  ••!  pi  ,  -I  which  have  bean  published  i>- 

bj   Bain,  Buekley  S.  p.  Emmons,  Hatch,  rlershey,   I- 
:■.  Lane,  Leitb,  Penrose,  Riekard,  and  C.  11  Bmytb, 

.lr.  It  is  a  verj  readable  and  instructive  ln.nk  albeit  It  baa 

ii.i  plan  or  guiding  principle.  One  mighl  cavil  al  Ibe  title, 

Inn  us  ii. ■  iffsel  by  tl».  fael  thai  ii  i-  a  \. 
ami  readers  »ill  lie  pleased  to 

diseoTBr  thai   there  an.  only  as  many  types  as  then 
authors  of  the  l«~.k. 

In  his  review  in  liis  book  the  editor  verj  cleverly  sum 

mariaes  the  salienl  points  of  the  various  assays,  but  quite 

naturally  lie  does  not  .1"  -..  in  a  critical  spirit .  II. ■  is 
optimistic  ami  complimentary.     lie   is  in   good  company. 
ami  he  knows  it.     Ii   would   mar  tin   easion   to  dissent 

from  the  views  of  liis  rollabori  .•  abstains   from 

dissent  ami  agrees  with  all  thirteen  of  tin-in.  Whether 
the  authors  would  all  agree  with  one  another  is  not 

quite   so   clear.    We   might,   it  quite   difl 
answers  from  them  to  the  question,  What  constitutes  a  type 

deposit*     Are  certain   •  I«- 1  ■  .-it>  types  of  a  class 
(lent   of  the  fluctuating  hypotheses  of  their   _.:..-]-.  or  is  a 

settled    knowledge    of    the    mode    of    origin    a    necessary 

factor  in  the  definition  of  a  type.'  Most  ..f  the  papers  are 
descriptions  either  of   particular  deposits  or  of  deposits 
which  characterize  particular  regions,  and  in  these  the 

•is  of  the  ore  i>  the  matter  which  concerns  both  the 

author  and  reader  most,  firing's  paper  on  'Replacement 

i  hvho.lics"  is  more  general,  and  is  perhaps  the  most  suc- 
cessful characterization  of  a  type:  although  it  may  well  he 

Urged  thai  replacement  phenomena  may  he  observed  ill  de- 

posits of  different  types.     Emmons'  paper   itcrops,  and 
Penrose's  on  •Some  Causes  of  Ore-Shoots,'  arc  also  of  a 
general  character,  hut  they  are  really  addenda  t..  the  book 
and  quite  academic  in  treatment.  These  last  three  essays 
offer  such  a  marked  contrast  in  treatment  to  the  more  con- 

crete and  stimulating  discussions  of  the  firsl  ten  that  they 
might  well  have  been  reserved  for  a  volume  of  different 

e.  They  have  the  merit  of  summarizing  and  formulat- 

ing our  knowledge  concerning  certain  phenomena  of  ore 
deposits  ami  will  undoubtedly  he  welcome  to  a  large  num- 

ber of  readers. 

Turning  now  to  the  essays  of  mosl  interest,  the  first  one. 

by  C  II.  Smyth.  Jr..  on  the  •Clinton  Type  of  Iron-Ore  De- 

posits,' is  an  admirably  fair  and  clear  discussion  of  the 
genesis  of  what  is  perhaps  the  most  remarkable  ami  mys- 

terious iron  ore.  The  author  presents  a  strong  and  sustained 

oment  in  favor  of  the  view  that  these  ores  are  due  to  pri- 

mary precipitation  of  iron  salts  from  sea-water  as  against 
the  hypothesis  ..f  subsequent  reph   tnenl  of  limestone  by 

iron  salts  through  the  medium  ..f  ground  water.  In  his  poinl 

of  view,  it  is  evident,  the  Clinton  iron  me  as  a  type  i-  de- 
Bi  ed  in  terms  of  primary  deposition.  But  those  win.  bold 
the  other  view,  which  makes  the  ore  a  secondary  product, 

would  cite  the  Clinton  beds  as  a  line  type  of  replacement 
orebodies.  S..  that  here  is  the  same  ore  deposit  servh  a  as 

an  example  of  two  contrasted  types!  If  a  type  is  to  he 
defined  in  terms  of  genesis  it  must  in  the  present  state  of 

the  science  he  defined  in  terms  of  hypotheses,  and  these,  - 

we  all  know,  are  unstable.  Smyth's  argument  would  he 
stronger.  I  mighl  almost  say  convincing,  if  he  would  ex- 

plain the  extraordinary  excess  of  iron  in  the  Clinton  sea 

which  his  hypothesis  postulates.    This  question  lie  sets  aside 

•Tvpes  of  Ore  Deposits.'  edited  by  H.  Foster  Bain,  with 
chapters  by  H.  F.  Bain,  E.  R.  Buckley.  S.  F.  Emmons,  W.  H. 
Emmons.  F.  H.  Hatch.  O.  H.  Hershey,  J.  D.  Irving,  J.  F. 
Kemp,  A.  C.  Lane,  C.  K.  Leith.  R.  A.  F.  Penrose,  Jr..  T.  A. 
Riekard.  and  C.  H.  Smyth.  Jr.  37S  Pp..  111.,  index,  mining 
and  Scientific  Press,  San  Francisco.  1911. 

■1,     The  trouble  with  I!  .1    ,   |* 

an-  not    strict)}    geological,   and    in    Jtud 

they  wander  afield  into  the  pleasant  ami  wholesome  don 
We  naluralh    ami   proper!}    hah 

rcptillg   a   geological   doctrine  as  satisfactory   that    leavi 

question   unanswered,  even   if  that   question   be  not 
strictly  geological. 

The  questionable  propriety  of  defining  types  of  on 

posits  iii  terms  of  genetic  hypothesis  i-  even  better  ez< 

plilicd  in  the  second  essay,  by  Leith,  on  'The  Lake  Superior 

Type  ot    I    tin-  Deposits,'     Bare  the  type  involves  two 
hypotheses,  one  to  account  for  concentration  of  the  ore  de 

posits  I  roin  a  lean  'iron  formation,'  and  tin-  other  to  ac 
count    for   i  il    deposition    of  the    latter.      The 

hypothesis,  in  so  far  as  it  applies  to  tin   ncentration  of 
the  iron  on-  ,.t  the  Animikie,  is  very  satisfactory  and  will 

doubtless  find  wide  acceptance,  particularly  bj    those  win. 

i.ad  l.eith's  more  extended  monograpl    the  Mesabi 
is  not  at  all  clear  from  any  points  set  forth  in 

the  paper  or  in  Monograph  LI  I  of  tie  C.  s.  Geological 
Survey,  of  which  it  is  a  summary,  that  the  same  hypothesis 

explains  tin-  concentration  of  the  Kccwalin  ores,  or  the 
ores  at  the  contact  of  the   Kccwalin  with  overlying  An  I 

sedimentary  rocks.  The  paper  loses  something  of  its  force 

in  its  effort  to  generalize  so  broadly  as  to  include  the  An- 
imikie    and    the    Keewali   •■-    in    the    •am.-    category.      Ill 

applying  his  hypothesis  of  concentration  to  the  Mesabi  ores ..f  the  Animikic.  ..nc  would  like  to  have  seen  some  credit 

given  t..  .1.  E.  Spurr  for  his  earlier  statement  of  the  hy- 

pothesis.   Span's  identification  of  greenalite  as  glauconite 
is  a  very  minor  matter.  Apart  from  that  he  clearly  ex- 

pounded years  ago  the  process  of  concentration  ot  the 
Mesabi  ores  in  its  essential  features  as  now  set  forth  by 

Leith.  who  makes  no  reference  to  the  earlier  work. 

The  second  hypothesis  is  a  substitution  for  others  that 

have  been  previously  entertained  to  account  for  the  'iron 
formation'  from  which  the  ores  are  derived  by  concentra- 

tion. Briefly  stated,  it  supposes  that  the  iron  formation  is 

an  original  chemical  precipitate  on  the  bottom  of  the  ocean 

..f  salts  emanating  in  some  aqueous  or  gaseous  form  from 

contemporary  submarine  lavas,  notably  ellipsoidal  basalt. 

'I'he  hypothesis  postulates  the  submarine  origin  of  ellip- 
soidal basalt,  the  ellipsoidal  structure  being  assumed  to  be 

to  extravasation  under  (he  sea.  This  assumption  is 

erroneous.  The  most  typical  ellipsoidal  basalt  to  be  found 

anywhere  occurs  in  splendid  exposures  in  the  city  of  San 

Francisco  and  at  many  other  localities  in  the  Coast  Ranges 

of  California  and  they  occur  as  intrusive  links;  so  the 

ellipsoidal  structure  is  not  due  to  submarine  extrusion  as Kelt  Ii  believes. 

Another  unfortunate  feature  of  the  hypothesis  to  some  of 

us  who  are  familiar  with  Lake  Superior  geology  is  that  el- 

lipsoidal lavas  are  not  known  to  occur  in  the  Animikie  of  the 

.Mesabi  range  where  ihe  'iron  formation'  in  question  is  best 

exemplified.  Such  rocks  are  abundant  in  the  Keewatin.  but 

these  are  geologically  far  removed  from  the  Animilcie,  how- 
ever closely  they  may  be  associated  geographically.  Just 

what  submarine  lavas  gave  rise  to  the  supposed  emanations 

that  were  precipitated  as  the  'iron  formation'  of  Ihe  Mesabi 
range.'  Are  the  Mesabi  iron  ores  typified  by  the  formation 
of  so  precarious  a  hypothesis? 

It  is  a  pleasure  to  read  the  third  and  fourth  papers,  by 

Bain  and  Buckley,  the  one  on  the  'Flats  and  Pitches  of  the 

Wisconsin  Lead  and  Zinc  District.'  and  the  other  on  the 

'Lead  and  Zinc  Deposits  of  the  Ozark  Region.'  Tin-  pleasure 

arises  not  only  from  the  lucid  and  convincing  style  of  both 

authors,  but  also  from  the  fact  that  here  at  least  we  escape 

the  prevailing  obsession  regarding  the  efficacy  of  juvenile 

waters,  to  which,  as  we  have  just  seen,  even  the  Lake  Su- 

perior   iron    formations    have    succumbed.      Bain's    paper 
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deals  primarily  with  certain  interesting  structural  features 
which   have  determined   in   part   the   position   of  the 

bodies  and  the  type  is  defined  in  terms  of  structure.     His 
discussion  of  thi  a  subordinate  matter, 

bat  in  this  he  is  in  agreement  with  Buckley.    Both  authors 

regard  the  lead  and  zinc  "res  of  tl"-  regions  described  as  due 
to  concentration  from  overlying  sediments,  and  both  sup- 

port this  veiw  by  argument  so  cogent  that  little  mon 
mains  to  be  said.     Both   discussions  of  the  questio 

-is  may  lie  taken  by  students  as  fine  examples  of 
teal  demonstration;  and  it  is  noteworthy  that  we  have 

as  yet  no  equally  clear  proof  of  the  deposition  of  or 
matic    waters.      The   chief    merit    of    the    papers    is    not 

that  they  originate  the  doctrine 

waters  for  these  deposits,  for  that  is  an  old  hypothesis, 

luil  rather  that  they  are  quite  convincing  as  to  the  correct- 
ness of  that  doctrine. 

The  next  paper,  by  I. am-,  on  'Native  Copper  Deposits,' 
is  not  the  description  of  a  type,  but  the  statement  of  a 

hypothesis  -  for  the  presence  of  native  cop] 
the  chief  "re  in  a  deposit  of  any  type.  Lam 

copper  i"  have  been  leached  from  basalt  as  chloride  ami  to 
have  been  precipitated  in  alkaline  sedimenary  rocks  which 
"we  their  alkalinity  t"  their  deposition  as  continental  or 
desert  formations.  The  hypothesis  is  plausible,  but  nol  any 

mure  sn  than  Steiuniann's  explanation  "I'  the  occurrence  of 
copper  at  Corocoro. 

S.  P.  Emmons'  paper  on  the  Cobalt  district  is  chiefly  in- 
teresting as  o  summary  of  the  evidence  in  favor  of  the  view. 

which  had  previously  been  expressed,  thai  the  rich  silver  de- 

posits of  that  camp  are  the  product  of  a  process  oi  sec- 
ondary enrichment  dne  t"  the  descent  of  salts  of  silver  from 

upper  parts  of  veins  now  removed  by  erosion,  and  their 
precipitation  as  native  silver  in  the  lower  parts.  Why 
the  bottom  of  the  zone  of  enrichment  is  coincident  with  the 
base  of  the  lliironian  or  with  the  base  of  the  diabase  sill 

intrusive  in  both  Keewatin  and  lliironian  is  not  explained. 
The  acceptance  of  the  doctrine  of  secondary  enrichment 

Hoes  not  rob  Cobalt  of  its  problems.  J.  B.  Tyrrell's  inter- 

esting suggestions  as  to  the  origin  of  the  fissures  at  ('"halt 
are  not  mentioned,  although  they  have  an  important  bearing 

on  the  question  of  the  former  upward  and  the  present  down- 
ward extent  of  the  veins.  The  Cobalt  veins  should  be  re- 

garded as  variants  as  to  mineral  contents  from  the  ordinary 
fissure  vein  rather  than  as  the  type  of  these;  and  it  is  pretty 
dear  that  Kmmons  himself  in  writing  the  paper  had  no  in- 

tention of  defining  a  tj  i  e. 

Hersbey.  in  the  next  paper,  on  the  'Geology  al  Treadwell 
Mines,'  refers  to  the  deposits  on  the  Gastinean  chant 

the  "type  par  excellet  ce  of  a  large  low-grade  gold-quartz 

deposit."      Cut    the    type   appears   to    he    based    111  0 
rather   than    upon    geological    considerations.      As   usual,   lie 

contributes   new   tacts   in   those  recorded   by   previous  ob- 
servers and  throws  new  light  upon  the  geology  of  the  region, 

although  the  genesis  of  the  ins  a  speculative  i 

Hon.  The  recognition  of  the  fact  that  part  of  the  slates 

of  previous  writers  i-  the  sheared  margin  of  the  gabbro,  ami 
that  the  latter  was  intruded  into  the  sedimentary  rocks  he- 

fore  the  intrusion  of  the  ore-bearing  dykes  of  soda  syenite, 
appears  to  be  based  upon  sound  observations.  It  is  not  so 

clear  that  the  light  and  dark  faeies  of  the  soda  syenite 
(alhite  ilioiile)  are  distinct  intrusions,  especially  as  the  ore 
is  practically  confined  to  the  light  colored  rock  and  the 

eralizing  action  might  well  he  responsible  for  the  bleach- 

ing of  the  dark  rock.  Hershyv's  suggestion  that  the  gold  is 
derived  from  the  gabbro  is  quite  as  good  as  A.  C.  Spencer's 
that  it  is  derived  from  magmatic  waters.  But  the  allure- 

ments of  the  juvenile  water  hypothesis  are  evidently  too 
many  for  him.  since,  although  he  doubts  that  such  waters 

supplied  tin-  gold,  he  i  bat  they  may  have  abstracted 
the  gold  from  the  pn  existent  gabbro  and  deposited  it  in 
the  crushed  soda  syenite. 

'The  Saddle  Reef.'  by  T.  A.  Eickard,  is  an  old  story  skil- 
fully retold  in  a  form  that  will  be  very  useful  to  students 

and  acceptable  to  teachers  of  economic  geology.  From  a 
structural  point  of  view  the  saddle  reef  is  a  well  defined 

type,  and  the  paper  is  chiefly  a  description  of  the  various 

features  exemplified  in  the  Bendigo  field.  The  abundant 
illustrations  are  a  welcome  feature  of  the  paper.  Little  is 

■  it  the  genesis  of  the  deposits,  but  in  the  last  para- 

graph we  find  reference  to  "the  irruption  of  mineral-bearing 

solutii  d  by  steam"  as  a  sequel  to  the  intrusion  of 
tew  small  dykes,  from  which  it  may  be  inferred  that  even 

this  sagacious  author  is  smitten  with  the  juvenile  water 

affliction. 

In  Kemp's  paper,  "ii  •Contact  Deposits,'  we  have  the 
argument  for  the  efficacy  of  magmatic  water  in  ore  de- 

position set  forth  by  one  of  its  ablest  and  most  insistent 
exponents.  This  doctrine  is  so  important,  if  true,  and  the 

tendency  to  accept  it  SO  widespread,  that  its  exposition  is 

tlie  one  paper  of  the  symposium  that  above  all  others  in- 

vites criticism.  In  his  preliminary  discussion  of  meta- 
tnorpbism  in  general  Kemp  fails  to  make  any  distinction 

between  (1)  purely  thermal  metamorphisni  wherein  the 
changes  in  rocks  adjacent  to  an  intrusive  mass  are  due  to 

molecular  mobility  induced  by  heat  alone,  and  (2)  reaction- 

ary metamorphism  wherein  the  changes  are  due  to  re- 
:  between  the  encasing  rocks  and  the  materials  eman- 

ating from  the  intruding  mass.  From  his  remarks  it  is 

clear  that  he  regards  all  contact  metamorphism  as  reaction- 
ary, which  is  a  very  questionable  proposition  to  start  with. 

The  main  body  of  the  paper  is  a  skilful  weaving  of  fact 

and  hypothesis,  which,  however,  are  not  difficult  to  segre- 
gate. The  facts  are  chiefly  citations  of  cases  where  ores  are 

known  to  exist  at  or  near  the  contact  of  limestone  with 

ius  intrusions.  With  these  ores  are  associated  the  lime 

silicates  and  notably  the  lime-iron  silicate  andradite.  K 

very  properly  points  out  that  many  of  these  silicates,  par- 
ticularly andradite.  cannot  he  regarded  as  due  to  the  crystal- 

lization of  llic  limestone  without  the  addition  of  materials 

which  were  not  originally  present  in  it.  He  concludes  with- 
out question  that  these  materials  were  derived  from  the  in- 

trusive magma  and  were  carried  in  solution  by  waters  ex- 
pelled from  it  at  the  time  of  its  crystallization.  The  next 

step  is  easy.  If  the  lime  and  lime-iron  silicates  have  thus 
been  supplied  by  magmatic  waters  with  the  silica  and  iron 
which  made  their  formation  possible,  then,  of  course,  the 

associated  ores  have  been  deposited  by  the  same  water,-. 
This  is  tlie  rase  in  brief  for  the  doctrine  of  ore  deposition 

by  magmatic  waters. 
There  are  some  minor  difficulties,  such  as  tlie  abundant 

occurrence  of  the  ore  in  question,  both  disseminated  and  in 

individual  bodies,  in  the  igneous  rocks  in  such  a  way  as  to 
leave  no  room  for  doubt  but  thai  the  rock  was  solidified  be- 

Iheir  deposition.  These  difficulties  are  not  fairly  met 

by  a  passing  suggestion  that  such  intra-intrusion  ores  may 
come  from  magmatic  waters  given  off  deeper  down 

where  the  rock  remained  molten.  Every  such  case  demands 

particular  anil  detailed  observation  and  discussion  before 

we  should  he  called  upon  to  accept  tin-  suggestion  as  the 
true  explanation  of  the  origin  of  the  ores.  As  they  stand, 
such  cases  negative  the  doctrine. 

There  are  also  major  difficulties,  such  as  the  fact  that  ore 

a!  the  contact  of.  acid  intrusive  and  limestone  is  an  excep- 
tional occurrence.  There  are  innumerable  such  contacts 

where  no  ore  occurs.  The  doctrine  of  magmatic  waters  as 

advocated  by  Kemp  should  explain  the  absence  of  ores  of 

iron  and  copper  at  the  great  majority  of  such  contacts. 
But  the  doctrine  is  silent  on  this  point.  But  even  if  these 

difficulties  and  others  were  overcome  the  doctrine  remains 
feeble  and  can  never  attain  to  the  dignity  of  a  scientific 

theory  until  it  disposes  of  another  possible  means  of  ac- 
counting for  these  ores,  which  has  cm  grea  er  claims  to 

our  attention  than  the  supposed  magmatic  waters.  The 
means  I  refer  to  is  the  ordinary  ground  water  as  affected 

by  igneous  intrusion.  The  circulation  of  tlie  ground  water 

would  in  every  ease  be  profoundly  disturbed  by  the  in- 
jection of  let  igneous  magmas  into  sedimentary  terrains. 

The  disturbance  would,  however,  he  far  from  chaotic. 

The  presence  of  the  hot  body  would  be  the    itrolling  in- 
fluence in  determining  the  circulation.  The  circulation 

would  always  be  upward  on  the  periphery  of  the  hot  mass. 
This  would  be  true  not  only  while  it  was  still  molten,  but 
also  long  after  it  has  solidified.     Such  a  circulation  of  the 
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Id   ba  quili 
thai  is  upi  iiii'.i 

"i"  H  li   would  nol  only  brin 
of    i  I   from  ilif 
mrroundii  i  ul  h  would  attack  the  ~iiil  lioi  I 
■olid  laell  and  abstract   rrom  it  pail  "t   n- 
nii-tullic  B  And    it    is  significant    111    this  to 
linn  thai   maul  of  (be  igi   us  roeka  thai   have 
on  their  periphery  or  within  their  mam  have  boon  subject 

i"  vi  ieal  attack.     I  'tit  i  1  this  verj    probabh' 
means  ,.i    ..ii'  deposition  al   the  rontacl   ol    lii  ■ 
igneous  roeka  lias  been  disposed  of  the  doctrine  of  wax 
imiiir  waters  is  unnecessary,     li   remains  al   best   a 
bility,  one  of  the  fashionable  vagaries  of  our  lime,  uol  en 
titled  to  Berioua  rea|  eel  »>  a  scientifically  established  theory. 

Satch'a  paper  on  'The  Conglomerates  of  the  Witwaters 
r   I"  is  an  excellent  deseription  of  the  famous  gold  de- 
i  usiis  , 1 1"  the  Transvaal.  The  sketch  of  ilir  geological  his 
lory  and  structure  of  the  Rand,  with  its  illuminating  din- 
grams  and  ma|  s.  will  be  ■  mosl  welcome  and  ■   venienl 
source  of  information  !•>  American   students  who  cannol 
readily  gel  access  to  the  earlier  scattered  papers  dealing 
with  the  same  subject.    The  paper  ;i  Is. .  discuRses  the 
question  of  the  origin  of  the  gold  and  shows  very  clearly 
thai  the  gold  is  epigenetic. 

Gold  Mines  of  Mysore 
By  Herbert  a.  Carter 

Tin-  gold  mines  of  Mysore  have  long  been  famous.  The 
existing  industry  dates  from  1878,  when  a  few  enterprising 
individuals,  among  whom  was  General  de  la  Poer  Beresford, 
acquired  a  lease  of  ten  square  miles  of  country  for  raining 
purposes.  This  tract  included  what  are  now  known  as  the 
Kolar  goldtields. 

The  researches  of  the  Indian  Geological  Department  have 
.shown  that  nearly  one-fourth  of  the  whole  area  of  the 
province,  or  nearly  seven  thousand  square  miles,  is  made 
up  of  Dliarwar  rocks,  the  auriferous  rocks  of  India.  Three 
great  bands  of  these  rocks  stretch  across  the  country  from 
north  to  south.  The  most  westerly  of  these  cover  the  east 
Hank  of  the  Western  (lliants  from  Bannvasi.  in  the  extreme 
north  of  the  province,  to  llimsur  in  the  south.  This  part  of 
Mysore  being  covered  with  dense  forest,  little  prospecting 
work  has  been  done.  Old  native  workings  have  been  found 
al  Ikkeri.  Hednur,  Belur.  and  ilunsur  I  Kemjienikole).  The 
second  of  these  bands,  which  is  called  the  Shimoga  band, 
extends  from  the  Thungabhadra  river  on  the  north  to  Nan- 
jangnd  in  the  south.  This  is  the  largest  and  best  defined  of 
the  bands,  and  covers  an  area  of  four  thousand  square  miles, 
which  has  been  the  seat  of  numerous  powerful  dynasties, 
with  large  and  flourishing  capitals.  The  ruins  of  palaces  and 
temples,  in  which  are  to  be  seen  some  of  the  most  elaborate 
stone  carvings  in  the  world,  are  evidence  of  the  enormous 
wealth  of  the  kings  at  whose  expense  they  were  erected. 
The  state  geologists  have  found  many  old  gold  mines  worked 
by  the  ancients  in  this  belt.  A  few  English  companies  are 
now  engaged  in  testing  portions  of  this  belt,  and  good  veins 
are  said  to  have  been  discovered  some  ten  miles  south  of  the 

town  of  Shimoga. 
The  tbird  belt  runs  across  the  centre  of  the  slate  from 

Harihar,  on  the  north,  through  Kunigal,  and  on  to  the 
Cauvery  Falls  at  Sivasamudram.  Here  also  many  old  gold 
mines  are  indicated  on  the  geological  map  of  Mysore,  but 
little  or  nothing  has  been  done  by  Europeans  to  test  their 
possibilities. 

In  addition  to  (lie  three  great  bands  of  auriferous  rinks 

already  named  there  are  numerous  small  outliers  of  Dliar- 
war, scattered  all  over  the  province,  showing  that  at  one 

time  the  whole  country  was  one  great  goldfield.  Eons  of 
denudation  have  washed  away  thousands  of  feet  in  depth 
of  these  rocks,  and  what  are  now  to  be  seen  are  merely 
portions  of  the  Dharwar  series,  filling  the  valleys  of 
primeval  Mysore.  The  Kolar  goldfields  are  in  one  of  these 
small  outliers  of  the  Dliarwar  rocks,  situated  about  40  miles 

Balds   had   yieldi  ■   |    bulli     and   paid 
.lends  amounting  (••  £13,000,000     li  is  |   ,1,!,.  to  tot 

ate  of  the  bum  ol  operati  ,,i   Kolar, 
where  d  thai  000  .    100  Eura 

ire  employed    he  diffi  •  ,   ami 
tln>  are  paid  7,500,000  (75  lakhs)  of  rupei 
Dually,  or  more  than  one  thud  of  the  entire  revenue  of  the 

Mysore  state. 
The  deepest  workings  an    the  Ooreg    mine,  where 

Taylor's  shaft  had  attained  a  depth  of  nun  ft.  al  the  cud 
of  1910     There  are  Beveral  shafts  on  the  Bald  i   a  than 

in   depth.     The    Kolar  goldfield   is  28   1.   . 

sea  level     The  Mysore  •.■old  mine  is  the  chief  gold  prod 
al  the  present  time.     The  return  from  this  mine  for  1009 

SOUTH 

KOLAR   GOLDFIELD. 

was  228,000  oz.  valued  at  £000,000.  There  has  been,  how- 
ever,  a  steady  decrease  in  the  richness  of  the  ore  as  greater 

depth  is  reached,  as  will  he  seen  from  the  following  state- 
ment of  returns: 

Tons 

yielded.  Ounces. 

18S6         '  6,000  15,000 1891           38,000  58,000 
1896          64,000  108,000 
1 901         127,000  164,000 
1906        185,000  205,000 
1909        234,000  228,000 

Near  the  surface  the  ore  yielded  2%  oz.  per  ton;  at  3000 
ft.  below  the  surface  it  yields  less  than  an  ounce.  The 
profits  for  last  year  amounted  to  70  lakhs  of  rupees,  and  the 
royalty  paid  to  the  Mysore  Government  for  the  lease  of  the 
mine  was  6V2  lakhs  of  rupees.  The  land  is  owned  by  the 

Mysore  Government,  which  leases  it  out  to  various  com- 

panies for  a  term  of  30  years  on  a  payment  of  "tx/2%  oQ 
the  annual  profit.  The  branch  line  of  railway  from  Bon- 
ringpet  to  Mariknpam,  ten  miles,  was  built  by  the  Mysore 
Government  for  the  benefit  of  the  gold  mines,  and  it  pays 
a  dividend  of  10%  per  annum.  The  Mysore  G.  M.  Co., 
Ltd.,  pays  dividends  of  35  to  45%  per  annum. 
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Labor  and  Superintendence  on  the  Gold  Coast 

Bv  Don-alb  F.  Foster 

The  frequency  of  comment  on  (he  inefficiency  of  the 
native  labor  ami  the  carelessness  of  the  while  overseer  on 

the  Gold  ('nasi  is  my  excuse  Eor  the  following  remarks. 
At  the  outset  I  may  as  well  state  that  during  the  time 

I  was  employed  on  Hie  Coast  1  failed  to  note  that  ci 

lessness  which  is  popularly  supposed  i"  be  the  distinguish- 

ing feature  of  the  Gold  Coast  mining  man.  On  the  con- 
trary, 1   t   ul  that  lie  would    pare  favorably  with  his 

mining  brethren  in  any  country,  notwithstanding  the  fact 
that  lie  has  a  bail  elimate  to  contend  with  and  has  not 

"illy  to  do  liis  work,  hut  also  has  to  teach  and  set  an 

example  to  the  as 

It  is  only  in  recent  years  thai  the  native  has  been  accus- 

tomed I"  anything  like  organized  labor.  There  is  the 
story  of  the  enginer  who.  some  twelve  years  ago,  intro- 

duced the  wheelbarrow  to  the  native.  The  native  filled 

the  harrow  with  dirt,  called  a  comrade  or  two,  hoisted  [he 

harrow  upon  his  head,  carried  it  to  the  dump,  dumped  the 

din.  and  witli  the  assistance  ol  a  friend  replaced  the 
barrow  on  his  head  and  returned,  smiling.  There  are  novi 

native  clerks,  artisan-,  miners,  and   laborers  who  have   been 
taught  their  work  bj   white  overseers.     I   must   not 
the  work  of  the  missionaries.    Some  of  their  work  has  been 

g   1.  but    I   do  not    think  the  policy  of  teaching  the  native 
in  believe  that  he  is  as  good,  if  nut  better,  than  the  white 
man.  a  good  one.  The  mining  man  mi  the  Coast,  bi 

i  can  be  engaged,  has  to  pass  a  medical  examination  in 

London  which  is  more  stringent  that  that  necessary  to 
join  either  the  army  or  navy.  He  must  also  have  good 
references  as  p.  character  ami  ability.     These  precautions 
are   g   1    and    necessary,   but    the   man   who   comes   in   close 

contact  with  the  native  must,  besides  being  competent  to 
do  his  work  (for  there  is  mine  quicker  than  the  native  to 

note  a  man's  ability),  be  able  to  teach  the  native,  and 
this  teaching  requires  patience  ami  common  sense.  T  have 

shown  a  •hoy'  half  a  dozen  times  how  to  do  a  thing,  and 
the  seventh  time  he  has  made  a  bigger  botch  than  at  the 

first  attempt.  I  have  called  him  several  names  reflecting 

on  the  chastity  of  his  mother  ami  the  constancy  of  his 
father,  finishing  up  with  asking  him  if  he  would  ever  learn. 
He  answered  me  in  native  dialect  to  the  effect  that  I  had 

better  give  him  a  good  'hiding',  and  it  would  help  him  to 
remember,  as  in  future  when  he  went  to  do  similar  work- 

be  wonld  remember  the  'hiding'  and  be  more  careful. 
(Note:   I  c   plied  with  his  wishes.) 

The  white  man  on  the  (.'oast  is  representative  of  almost 
every  minim.'  country;  he  cuius  from  Great  Britain.  Amer- 

ica, Australia.  India,  south  and  other  parts  of  Africa. 

There  arc  .il-o  some   Germans  and  Italians,  the  majority 
of  them  having  n   ived  their  training  in  other  countries 
where  they  have  had  to  do  their  own  work.  Tn  West  Africa 
the  white  man  who  overworks  is  usually  buried  or  in- 

valided home,  as  it  is  impossible  to  do  manual  labor  in 

that   country  with. nit    dearly   paying  for  it. 

"nc  ol'  the  obstacles  of  the  newcomer  i"  the  Coast  is 
the  broken  English  as  it  is  spoken  by  the  native.  T  have 
had  much  enjoyment  from  the  conversation  between  a  new- 
comer  and  a  native.  The  following  is  an  example  of  one 

of  tin-  most  frequent  ocuxreAces:  The  white  man  is  not 
certain  that  a  boy  has  done  a  job  that  be  has  been  told 

to  do,  so  he  questions  the  boy:  "You  no  do  that  job?" 

"No,  sah."  "Well,  you  go  do  him."  "[  do  him.  sale" 

"Just  now  you  say  you  no  do  him."  "No,  sah;  I  say  I 
do  him.  sail."  After  this  the  white  man  is  more  puzzled 
than  before,  so  he  goes  to  see  if  the  work  is  done,  saying 
all  sorts  of  nasty  things  about  natives  and  the  Gold  Coast 
in  general. 

The  native  is  not  a.  quick  learner,  and  once  he  has 

learned  to  do  a  thing  one  way  it  is  bard  work  to  teach 

him  that  there  is  a  better  way;  he  invariably  answers: 

"My  old  massa  do  him  this  way.  sah — be  sabe  too  much. 

sah."  Wlncli.«to  say  the  least,  is  very  annoying.  Some- 
times line  engine-driver  likes  to  keep  half  a  glass  of  water 

in  the  boilers — perhaps  the  next,  an  inch.  If  it  ever 
happens  that  these  men  change  boys  there  is  trouble, 
as  each  while  man  has  to  teach  the  boy  over  again.  Per- 

sonally,  I  have  had  experience  al  two  mining  properties 
on  the  Coast — the  Ashanti  Goldfields  Corporation,  Ltd., 

ami  at  Bibiani.  Ltd.  I  have  nowhere  met  more  compe- 
tent men  than  those  employed  by  these  companies.  At 

Obuasi,  the  management  of  the  Ashanti  Goldfields  Cor- 
poration, Ltd.,  has  otlices,  mines,  and  reduction  works. 

'flu-  consulting  engineer  had  a  tough  problem  lo  face 
when  he  took  over  this  group  of  mines,  and  deserves  great 

credit  for  making  a  dividend-paying  mine  out  of  the  wreck 
that  had  been  made  by  injudicious  management.  One  ..I 
the  mines  was  blessed  with  graphitic  walls,  and  great 
care  was  necessary  with  the  timbering:  this  in  a  country 

where  there  is  no  good  mine  timber.  The  ore  is  refractory, 

.  a  graphitic  quartz  containing  sulphides.  The  for- 
mer method  of  treatment  was  lo  wet-crush  in  stamp-mills, 

amalgamate  and  cyanide  the  sand,  the  slime  being  run  to 
wasle.  The  cyanidatioii  of  the  sand  was  anything  but  a 

success,  an  extraction  of  about  30  to  40',  being  obtained. 

The  mill  is  now  used  to  treat  ore  from  Justice's  Find,  the 
ne  being  crushed  in  the  mill,  sand  and  slime  being  sep- 

arated, sand  being  leached  with  cyanide,  and  the  slime 

being  filter-pressed  after  agitation,  an  extraction  of  Mil', 
being  obtained.  The  refractory  ore  is  crushed  in  ball- 
mills,  roasted  in  Edwards  furnaces,  cooled  and  trammed 
to  cyanide  vats  wdiere  it  is  leached  with  cyanide  solution. 

the  extraction  being  over  90  per  cent. 
The  natives  at  Obuasi  had  never  seen  a  ball-mill,  roaster 

in-  filter-press  before,  and  had  to  be  taught  how  to  look 
after  them.  This  they  do  successfully.  Al  limes,  owing 

to  ill  health,  shiftmen  are  short  and  the  plant  lias  to  be 
run  with  one  white  foreman  and  native  shift  bosses.  This 
could  not  be  done  if  the  natives  were  as  inefficient  as 

some  writers  would  have  us  believe.  Nor  can  the  white 
man    he    so   careless. 

According  to  published  accounts,  the  average  est  of 
mining  and  treatment-costs  on  the  Rand  mines  is  24s. 

(or  $5.76)  per  ton.  The  total  Ashanti  costs,  including 
London  office  and  traveling  expenses  for  the  white  staff, 
were  for  the  months  of  July,  August,  and  September  of 

last  year.  31/10.5  ($7.65),  32  4.ii  ($7.77).  33/2.2  ($7.96). 
The  traveling  expenses  of  the  white  staff  will  probably 

be  S  pence  lll'ic)  per  ton.  The  railway  freight  on  mate- 
rials is  from  £2  (*lli)  to  fill  ($50).  Thus  taking  every- 

thing into  consideration.  I   think  these  costs  are  reasonably 
low. 

Here  arc  a  few  of  the  sel  tasks  of  the  natives.  Ah. ml 

3000  tons  of  sand  had  to  he  handled  twice  by  25  boys  in  a 

in. mlh.  First  to  transfer  from  the  collecting  to  the  treat- 

ment vat,  afterward  from  the  treatment  vats  to  the  dump 

by  means  of  cars.  They  had  also  to  keep  the* train  lines 
and  dump  in  order.  The  actual  filling  and  emptying  cost 

5.04  pence  (10c.)  per  ton.  This  is  pretty  cheap  for  man- 
ual labor.  On  the  dry-crushing  plant  the  cost  was  slightly 

higher;  120  tons  of  crushed  and  roasted  ore  being  cooled 
(thai  is.  damped  and  cooled  enough  to  handle  easily  I  and 

dumped  into  the  vats  by  21)  boys,  who  received  an  average 
of  1    9    142".)    per  day.     The  cost    per  ton   was  3.33  pence 

Hi. in;.-.).  The  emptying  of  these  vats  was  done  by  li> 
boys  who  were  paid  1   ii  each.     The  cost  of  emptying  and 

filling  costing  5.73  pence,  or  nearly  11.5&  per  ton.  One 
shift-hoy  and  helper  does  all  the  pumping  and  making  up 

of  -..lull    the  while  shift-boss  telling  him  how  much  cya- 
nide to  add.  Some  of  (he  boys  are  quite  capable  of  testing 

and  making  the  cyanide  solutions  up  to  proper  strength 

without  aid  from  anyone.  One.  native  attends  to  five  No. 

5    ball-mills.      Another    attends    to    the    oiling   of    the    dry- 



I 

plan!     Tl    i-  ..  Unman  i 
naee.  Om  whila  inmi  n ii. I  i, mm  natives  eouatituli 

i  "H  ■  the  plalea  lun.'  i..  In-  draaeed  la 

I  I'1-  raptured  and  the  batter] 
uing  in  thirl)  miiiatoi  with  om  ol  tb 

Owing  in  ill   lii-iiliii   my   «mv  at    Bibianaba  «rai   ihorl 
When  I  "  ••  null  waa  a  beautiful  specimen  of  the 
saetioualiied  stamp-mill,  with  u  huge  notice  pasted  u|>  gh 
tag  lull  inatruel   -  bow    in  a  stamp-mill.    Tins  notice 
had  been  put  up  bj  .  i  and  it  waa  a 
source  of  much  amusement  to  ma. 

The  mine  ia  three  to  four  days  journey  ii    the  railway, 
Everything  baa  to  be  carried  in  by  natives;  the  usual  load 

g  tin  lb.  However,  tin.  manager  brought  in  new  mortar 
boxea  the  wle-pieee  of  which  waa  eaal  in  "in-  piece,  the 
upper  paii  being  eaat  in  another  which  fltted  into  the  Bole 

pieee.    These  were  a  ureal  improvement  over  the  otbi  i 

tionaliaad  bone  thai  were  in  use.    I  il   i  know  the  weigh) 

•  ■I'  theae  i   ea,  hut  they  were  carried  in  bj  aboul  thirty 
boys  to  each  piece.    The  mill  waa  of  35  bead  oi  stamps; 

being  of  thr   lifferent  make-,  ami  three  differenl   drops, 
times  ol  drop,  ami  weight.  A  shift  consisted  of  one  white 

man  ami  six  oativea;  the  plates  being  cleaned  twice  a  shift 
ami  about  6500  tons  per  month  being  milled.  However,  the 

tonnage  crushed  for  .Inly.  August,  ami  September  last  year 

MIMN..  AM)  m  || M||  |,     |.|<|  35 

20  1 

put  in  then   place  lie 

ploy. 
the  place  .... I'""  '''   ule  doaa  in  the  mountain  districts  .,t  \|.  ....      \ 

a  rule  tin-.-  boys  are  verj  tall.     1 
iv)  maehinet 

The  oative  laborer  mi  the  Gold  Coaal  may  have  1   1  in 
the  I"'-   indent,  Inn  it  eaum.i  Im-  said  with  truth  to 
Ever)  year  he  is  -.line.-  bettor,  ami  it  would  ool  mrpriae 
|"e  if  I"'  tal  :i  large  extent  .>!  the  a/bite  -in 1 1 
I.,—   in   the  mar   Inline.     The   wl    man    who  Wei    the 
Coasl  a  few  year-  ago  went  there  do)  to  Bee  bow  much  he 
could  do  tnr  hi-  employer,  bul  t"  see  bow  much  he  could  do 
him.    Today  it  is  different.     Much  more  1-  iindersl   I  ..1 
the  illnesses  thai  me  likely  to  he  contracted  mi  the  Coast, 
ami  the  ways  of  dealing  succesafulij  with  them.  A  better 

.las-  ni  mining  man  1-  being  -em  mil.  ami  nowadays  it  is 

■   Bsary  to  know  one's  work,  ami  the  mere  fael  of  being  a 
friend  of  a  director  dues  nol  count. 

NEW   PLANT  AT  OBUASI. 

was  7864,  8516,  ami  7742.  respectively.  Taking  18  boys  at 
an  average  cost  of  1  C  per  day  each,  the  cost  per  ton  for 

native  labor  is  1.14,1.  (2.28c),  1.05d.  (2.10c),  ami  1.12d. 
2.24c.)  for  crushing  and  amalgamating.  This  mill  was 
titled  with  Iloseur  feeders,  and  I  have  no  doubt  that  had  it 

been  fitted  with  Challenge  feeders,  four  boys  per  shift  would 
have  been  ample. 

Perhaps  a  few  remarks  on  the  native  laborers  will  not 
be  amiss.  The  Fanlis  are  the  most  numerous  and  are  en- 

gaged  in  all  classes  of  work,  skilled  and  unskilled.  Some 

of  them  have  been  to  England  and  taken  a  mining  course  in 
a  school  of  mines.  The  majority  of  the  clerks  are  Kaulis. 
as  are  also  the  native  artisans.  The  Accra  and  Gold  Coast 

Castle  hoys  are,  in  my  opinion,  the  hest  of  the  Kantis.  The 
Ashantis  are  about  as  lazy  workmen  as  il  is  possible  In  liml. 
However,  the  Ashauli  steward  hoy  is  possessed  of  a  rare 

virtue  among  natives;  he  is  fairly  honest  and  does  not,  as  a 

rule,  thieve  from  his  employer.  The  Ashanti  women  are 

good  workers,  especially  on  task  work.  The  average  weighl 

of  sand  a  'mainmie'  will  carry  is  (ill  lb.,  hut  on  special  oc- 
casions I  have  known  Ihem  to  carry  Kill  lb.  These  6gures 

have  been  taken  from  a  large  number  of  weighings.  From 

a  labor  standpoint  an  Ashanti  and  a  Fanti  'mammie'  are 
equal.  The  Lagos  hoys  are  the  hest  unskilled  laborers  on 

the  coast.  Many  while  men  do  not  like  them  because  I  hey 
object  to  being  hit  without  reason  and  hit  hack.  A  Fanti 
can  be  hit  with  or  without  cause,  and  he  does  mil  worry. 

Some  of  the  Lagos  hoys  are  good  air-drill  operators  and 
some  are  engine  drivers,  hut  the  majority  are  shovelers, 
trammers,  or  firemen,  in  which  they  excel  all  oilier  natives. 

The  Kru  boy  is  useful,  hut  in  most  cases  it  is  necessary  to 

Potash-Bearing  Rocks  in  Wyoming 

The  Leiicite  hills  of  Wyoming,  in  the  Bock  Sprinj 

district,   haw   long  been    known   among  geolo- 

:i-  interesting  examples  of  volcanic  .mi 
Hows  of  an  1   -mil   lava.     They  now  assume 

po  ible  economic  importance  as  a  source  of 
potash  in  meet,  in  pari  al  least,  the  Bteadily 

increasing  demand  for  this  fertilizing  material, 
for  which  the   United   Stales  uiusi    now  look    I" 

Germany.     The  a   uncemenl   thai   a   Western 

company  intends  to  ereel  a  planl  in  the  Leucite 
Hills   area    for  the   extraction   of   potash    and 

alumina   li     these   rocks  makes  opportune  a 

report  recently  issued  by  the  I*.  S.  Geological 
Survey  describing  the  character  and  ilisirihu- 
tion  of  this  lava  formation  and  estimating  the 

amount  of  potash  and  alumina  il  contains.  As 
suming  thai  the  process  intended  to  he  em- 

ployed proves  commercially  feasible,  il  is  highly 
interesting  to  note  that  the  Survey  places  the 

potash  contenl  of  the  leucite  rock  'in  sight'  at 
197,349,617  tons.  This  estimate  is  based  on  a 

careful  geological  examination  of  the  area  and  a 
series  ol  analyses  of  the  rock,  which  show  an  average  potash 

(K.O)   content   of  over  10  per  cent. 
During  the  past  30  years  Survey  geologists  have  studied 

and  described  in  their  reports  these  lava  deposits,  so  that 

the  present  brief  report  by  Whitman  Cross  and  A.  R. 

Schultz  is  simply  a  realization  on  the  earlier  regular  geo- 
logic, work  of  the  Survey.  An  examination  of  the  area 

was  made  by  Mr.  Cross  in  1884,  followed  by  a  careful 

study,  describing  in  exact  terms  these  exceptional  rock 
types,  which  at  that  time  held  only  scientific  interest.  In 

l!ltl7  and  1908  Mr.  Schultz,  who  was  engaged  in  Govern- 
ment coal-land  classification  work  in  the  Rock  Springs 

area,  made  incidental  observations  of  these  igneous  rocks, 

and  only  the  press  of  other  work  prevented  his  publishing 
before  this  time  a  scientific  contribution  on  the  area  which 

has  now  come  to  have  economic  interest  and  possible  value 
to  industrial  chemists  who  are  attacking  the  problem  of 

furnishing  an  American  potash  supply.  Should  this  fea- 
ture of  the  potash  situation  he  worked  out  successfully, 

the  potential  value  of  the  Leucite  hills  would  of  course 
be  large. 

Till'.  THREE  WESTERN  offices  of  Ihe  Mineral  Resources 
division  of  Ihe  United  States  Geological  Survey,  at  Denver, 

Salt  Lake  City,  and  San  Francisco,  have  all  been  moved 

to  new  quarters  during  Ihe  past  year.  The  Denver  office, 
at  311  Chamber  of  Commerce  building,  is  in  charge  of 
Charles  W.  Henderson;  the  Sail  Lake  City  office,  al  825 

Kearns  building,  is  in  charge  of  Victor  C.  Heikes;  ami  the 

San  Francisco  office,  al  305  United  States  Customhouse,  is 
in  charge  of  Charles  G.  Yale. 
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The  Statement  of  Working  Costs 

By  A.  W.  Allex 

The  cost   of   treatment    in   milling  and   cyaniding   work 
can,   with    few   exceptions,  feed    in    the    following 
manner: 

1.  Salaries.     Superintendence. 

'_'.  Wages.    Shift-men  and  laborers. 
Stores.  Crasher  and  battery  renewal  parts, 

and  battery  sundries.  Tube-mill  pebbles  ami  linings.  Cya- 
nide, lime.  zinc,  and  general  sundries. 

4.  Repairs.     This  expense   is  mainly  dependent  on  the 

The  keeping  of  salary  and  wage  accounts  offers  no  diffi- 
culty and  needs  little  comment,  but  it  is  important  that 

lime  books  should  be  augmented  by  other  sheets  showing 

the  daily  labor  costs  apportioned  to  each  department  and 
so  arranged  that  the  amounts  can  he  easily  totaled  at  the 

end  of  I  lie  period.  1  find  it  preferable,  in  the  first  in- 
stance, to  enter  amounts  of  wages  due  rather  than  shifts 

and  fractions  performed,  and  each  entry  is  best  accom- 
panied by  a   notation   indicating  the  particular  department 

For  the  tree*  ending       19   ... 

Date 
Sunday. Monday . Tuesday. Wednesday. Thursday . 

Friday. 
Saturday . 

TOTAL 

AMOUNTS 

"  a  m  e 
Fate Amt. Dept. Ant. Dept. Amt. 

Dept. 
Ant. 

Dept. 
Amt. Dept. Amt. 

Dept. Amt. Dept. DUE. 

1 

DAILY   TOTALS. - - - - - - 

FOttM    1. 

For  the  weeX  ending 

artment . 

1 )  a  t  e. 
1 

Dei 

Sunday. Monday . Tuesday. Wednesday. Thursday . Friday. Saturday . 
TOTALS.      1 

PocXbreaXing. 

Milling. 

Fine  Grinding.    ; 

Settlement . 
' 

Agn- Treatment.    , 

Filtering. 

Pptn.s.  Smelting. 

Sundry  Labour. 

Repairs. 

TOTAL  WAGES. 

Form  2. 

class  of  machine  erected,  and  is  often  inversely  proportional 

to  the  original    outlay.     'Repairs'   should   b  .urate 

from  'renewals',  being  generally  beyond  working  control, 
although   they  CSJ  I  luded    from   working  cosis. 

5.  Proportions  of   power,  lighting,   ami   assay   costs. 

It    is    presumed    that    '  -    under   the    control    of 

a  works  manager,  gi  erall;  en  ed  a  'mill  and  cyanide 

superintendent'.  The  separation  of  management  into  two 
departments,  when  then-  is  no  line  o  in  the 
treatment,  makes  the  proper  control  of  working  costs  an 
impossibility,  and  is  a  system  which  invariably  results  in 
friction  ami  loss  of  efficiency. 

to  which  the  amount  should  be  charged.  Such  books  are 

generally  kept  by  the  shift-men  in  the  mill  and  cyanide 
plant.  Form  1  is  an  example  of  a  page  from  such  a 
book.  A  wages  segregation  sheet  should  follow  and  should 

he  arranged  so  that  the  notations  against  each  department 

correspond  to  those  used  in  the  wages  book.  Form  'J  will 
serve  to  illustrate  the  idea. 

Store  accounts  of  material  in  general  ami  constant  use 
shouli  I    upon   the  same  plan,  and   the  contents  of 
the  store  book  should  be  itemized,  as  far  as  possible,  to 

correspond  with  the  wages  segregation  scheme,  'flic  amount 
of  stores  consumed  during  a  period  should  always  be  based 
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Form  3. 

im-  off  mi  ordinary  stork-taking  time  avoided.  Tin-  fol- 
lowing i-  an  example  of  stores  subdivision: 

1.  Rock-breaking.     Wearing  plates,  toggles,  shovels,  etc. 

•J.  Milling.  Shoes,  dies,  liners,  stems,  guides,  etc.;  mer- 
cury, screening,  blanketing,  etc. 

3.  Kim  Grinding.    Pebbles,  liners,  etc. 
4.  Settlement.    Lime.  etc. 

6.  Agitation.    Cyanide,  lead  acetate,  etc. 
i'.  Filtering.     Filler  cloth,  acid,  pump  spares,  etc. 
7.  Precipitation  ami  Smelting.  Zinc  tiller  cloth  and 

paper,  soda,  borax,  crucibles,  coke,  etc. 
B.  Sundries.  Oil.  grease,  waste,  packing,  belting,  ami 

sundry   spares. 

An  example  of  store-book  entry  is  shown  in  Form  ■'!. 
.\ss\v  Costs 

These  should  lie  compiled  in  the  same  way  as  general 
costs,  lie  assayer  being  responsible  for  the  expenditure  as 
well  as  the  stock  of  material  in  band.  A  separate  assaj 
stock  book  should  be  kept,  but  no  segregation  of  wages 
i>  necessary.  A  summary  of  costs  should  be  compiled 
monthly,  as  illustrated   in   Form  4.     A  statement   of  cosl 

A  —  \Y  Costs  Siiekt 

For  the  month  ending       19. . 

Item $ 
cts. 

salary- 
wages 

Fluxes 

crucloles,  etc. 

Fuel 

Chemicals  &  glassware 

Sundries 

TOTAL                                         $ 

•.ho  month  ending   . . 

In. 

Dopartnont 
No.  of  assays coot 

Ml::-- 

* 

Hill 

QUtOldO TOTAL 
* 

Form  •'>. 

:  ash  Lighting  I 

These  should  he  kepi   in  i!:-    -:tn.    manner  as  the  ■ 

costs,  there  beii  l    lor-  wage  segregation.     A  sep 
arate    ■power'    stO]  ;   hi    be    kepi.    BJ    ill    the    aSSB) 
office,  and  monthly  expenditure  arranged  as  in    Perm  6, 

Fokm  4. 

per  assay  can  be  added  if  required,  but  the  result  is  gen- 
erally misleading  since  the  cost  is  not  uniform,  a  bullion 

assay,  for  example,  costing  less  than  a  fire  assay.  The 

total"  cost  should  be  apportioned  at  the  discretion  of  the assayer  and  reported  on  a  sheet  based  on  Form  5. 
Consignments  of  assay  office  reagents  and  glassware 

should  be  entered  in  the  store  book  on  their  arrival,  and 
the  cost  totaled.  A  proportion  of  the  amount,  calculated 

to  allow  the  expense  to  he  spread  over  the  period  inter- 

vening before  the  next  order,  should  be  charged  to  'chem- 
icals and  glassware'  every  month.  The  yearly  stock-taking 

and  calculation  of  value  of  a  quantity  of  miscellaneous 

glassware  and  deteriorated  chemicals  is  an  absurd  waste 

of  time.  Assay-office  'plant'  should  include  balances,  fur- 
nares,  and  all  apparatus,  but  not  perishable  articles. 

Power  &nd  Lighting  Costs 

.-.v-jrjig  -    -..  i      

r      19.. 

?.  tii    .-,-■  i 

C  >:il    |«T  ». r. 
per  34  1    I, 

LODJ.ir  L  raliirlin t % 

Funl 
Olio,  giooco  u  waB'.o 

'100 

Rooalrc 

70TM.S 
i % 

Form  o. 

if,,  cost  per  horse-power  per  -lay  being  calculated  wherever 

possible.  Power  and  lighting  costs  Cor  mine,  mill,  eli-.. 
can  tl-i-i.  be  allocated  in  their  proper  proportions.  With 
the  -laia  obtainable  by  the  use  of  tin-  foregoing  system, 
an  estimation  of  total  working  cost  can  readily  be  made. 

Form   ~   is  an  example  of  simple  method   of  statement. 

Working  Costs 

Tonnage  trc-Mod ror  tn-j  month  ynulng 
'-;!  :  n-j 

Total 
per  ton 

Suporlnt.QiviGn'-e 
Shift -ran 

Roc  Korea  Kin-: 
Hilllne 

Flno  grinding 

Settlement 

:.2l'.atlon 

Filtering 

Pptn.  t  smelting - — 
propn.  of  powor  cost 

propn.    of  llaV-lng  cost 

propn.  of  r.scoy  cost 

sunrlrlos 

Repairs 
TOTALS * * 1 * 

Form  7. 

General  expenses  should  not  be  included  in  a  statement 

of  working  costs.  The  latter  are  purely  for  local  use  as 
a  means  of  isolating  and  checking  unnecessary  outlay  and 

for  the  encouragement  of  the  introduction  of  economies. 
A  common  mistake  at  the  commencement  of  milling 

operations  is  to  charge  to  capital  expenditure  or  construc- 
tion the  complete  sets  of  wearing  parts  erected  with  the 

mill.  The  error  of  the  proceeding  is  perhaps  more  obvious 

in  the  ease  of  the  ball-mill  where  a  set  of  liners  delivered 

at  the  mine  often  costs  as  much  as  $1000.  To  charge  Ibis 

amount   to  construction   would  result    in   a  subnormal   rim- 
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ding  expenditure  for  six  months  or  so.  and  a  considerable 

rise  in  milling  cost  when  a  new  set  of  liners  was  neces- 
sary. These  fluctuations  would  be  awkward  to  explain  to 

the  millinan;  and  such  occurrences  are  often  the  cause 

of  statements  of  working  costs  being  withheld  from  those, 
who  are  in  the  best  position  to  effect  economies.  The  cosl 

of  all  wearing  parts,  whether  shipped  with  the  original 
machinery  or  not,  should  be  separated  from  the  total;  and 

capital  expenditure  differentiated  from  what  would  sub- 
sequently he  working  cost  outlay.  This  argument  applies 

to  rock-breaker  spare  parts,  the  wearing  parts  of  any  type 

of  milling-  or  grinding  machine,  and  the  original  cloths  or 
bags  sent  with  vacuum-filters  or  filter-presses.  The  prob- 

able life  of  these  can  always  be  estimated  with  fair  ac- 
curacy until  actual  data  is  available.  In  any  case,  a 

faulty  approximation  is  preferable  to  a  faulty  system, 
and  less  difficult  to  rectify  in  the  event  of  error. 

Continental  Type  of  Glacial  Deposits  in 
Alaska 

Tube-Mill  Practice  and  Liners 

By  Lawrence  Martix 

•The  glaeiation  of  the  interior  of  Alaska  tonus  a  striking 
■  ■oiil  rast  with  the  coast,  where  glacial  erosion  forms  pre- 

dominate, the  deposits  being  largely  under  water,  except 

lor  (1)  1600  square  miles  east  of  Yakutat  hay.  (2)  16,000 

Square  miles  in  the  Cook  Inlet-Susitna  Valley  region,  and 
smaller  areas.  The  interior,  between  the  coast  ranges  ami 

the    Endicott-Rocky    Mountain    system,    where    the    Nnli   tl 

Geographic  Society's  party  made  some  studies  in  1911,  bas 
extensive  glacial  deposits  of  the  continental  type,  pre- 

viously described  in  part  by  I.  C.  Russell,  A.  H.  Brooks, 
and  Others  ami  similar  to  those  of  the  United  States.     These 

include  at  least  [a)  15,000  squi   I      in  the  Copper  Rivet 

basin,  (b)  27,000  square  miles  in  the  Xanana  and  Kuskok- 
wim  valley.-,  [i  i  17. nun  sonar.'  miles  in  the  Yukon  Bats, 
i  d  i  several  thousand  square  miles  on  the  upper  Yukon 

ion  in  Canada;  and  smaller  areas.  The  dominant  ma- 
terial is  outwash,  and  this  extends  long  distances  outside 

the  country  actually  glaciated.  In  places,  there  is  wind- 
blown loess  associated  with  this.  In  some  localities  it  is 

still  being  deposited,  and  in  the  Copper  River  basin  it  has 

been  accumulating  during  the  time  required  for  the  growth 
of  six  or  seven  generations  of  trees.  There  is  also  some 

till,  but.  this  is  largely  buried  beneath  outwash.  Lake  de- 
posits, eskers,  kames.  and  buried  vegetation  are  also  found, 

but  thus  far  no  one  has  found  drumlins.  In  thickness,  some 

of  these  deposits  rival  those  of  the  Middle  West,  one  in- 
stance being  known  of  probably  S00  ft.  of  gravel  and  sand 

grading  out  from  the  mountains  to  less  than  100  ft.  fifty 

miles  away.  The  presence  or  absence  of  these  drift  de- 
posits seems  to  he  chiefly  a  matter  of  favorable  topography 

and  existing  deglaeiation,  a  process  much  like  that  for- 
merly in  progress  throughout  the  northeastern  and  central 

United  States. 

Filtration  With  Alundum  Plates 

Filtration    of   large   volumes   of   liquids  containing   very 
fine  preeii.il ales,  by  means  of  asbestos  fibre  and  the  YVitte 

plate,  has  been  found  very  ini   venient  at  times.    As  sub- 

stiiiii.'s  for  filter  plates  and  asbestos,  disks  made  of  'alun- 

dum' (fused  aluminum  oxidel'havc  shown  great  efficiency. 
An  ordinary  fiat  rabbet  band  stretched  around  the  filter 

disk  or  plate  maki  ugly  to  the  funnel,  when  suc- 
tion is  applied  by  a  liter  pump.     These  plate-, 

may  he  had  in  several  grades  with  pores  of  different  sizes. 

those  with  the  smallest  pores  retaining  the  finest  precip- 
itates perfectly.  Their  use  saves  the  trouble  of  preparing 

asbestos  and  also  makes  it  possible  to  stir  the  precipitates 
without    danger    of    dislodging    the    filtering   material    as 

when    ashestos   is    used.--.'..)';.    Ainrr.    I'll.,,,.    Society. 

♦Abstract  of  paper  read  before  the  Geological  Society  of 
America. 

By  F.  C.  Brown' It  is  well  known  that  the  tube-mill  came  into  the  mining 
industry  from  the  cement  industry,  and  in  adapting  the 

machine  for  the  wet-grinding  of  ores  very  little  change 
was  made  in  it,  considering  the  very  different  class  of 
work  it  was  called  upon  to  perform.  In  cement  work  the 

mills  are  usually  of  large  diameter  and  the  thick  silex  lining 
used  does  not  take  up  an  unreasonably  large  percentage  of 

the  working  area.  This  type  of  lining  has  a  very  long 

life  in  dry  grinding,  and  the  danger  of  silex  blocks  working 
loose  is  not  great. 

In  wet  grinding  the  conditions  under  which  tube-mills 
are  operated  vary  tremendously,  and  the  mills  and  their 
method  of  operation  require  modification  accordingly.  In 
some  cases  the  feed  is  very  coarse,  and  medium  or  very 

line  grinding  is  required,  while  in  other  cases  the  feed  is 

already  very  fine  and  the  tube-mill  is  required  to  produce 
slime.  Some  mills  are  operated  with  a  large  quantity  of 

material  passing  through  them,  the  coarse,  or  not  suffi- 
ciently ground  particles,  being  continuously  returned  to 

the  feed  for  further  grinding:  while  other  mills  have  a 

small  feed  and  the  material  only  passes  through  the  mill. 
line  would  naturally  infer  that,  in  order  to  meet  such  a 

variety  of  conditions,  the  following  factors  in  tube-mill 
practice  would  have  to  he  carefully  considered: 

ii.      Diameter  of  the  mill. 

6.     Length  of  the  mill. 

e.     Speed    of    the   mill. 
.;.     Size  ..f  the  pebbles. 

g.      Load    of    pebbles. 

/'.     Percentage   of  moisture  in    material    being  ground. 

g.     Lining  of  the  mill. 

a.  Diameter  of  !!"■  Mill. — I  have  made  careful  tests  with 
regard  to  this,  and  have  come  to  the  conclusion  that  it  is 
a  waste  of  power  to  use  mills  of  large  diameter  when  the 
material  to  he  ground  is  already  fine;  my  idea  being  that 

a  mill  of  small  diameter  and  small  pebbles  are  the  most 
economical  for  such  work.  For  grinding  the  pulp  coming 

from  stamps  crushing  through  wire  screens  having,  say,  six 

boles  per  linear  inch.  I  have  found  mills  of  4  ft.  diameter 
inside  the  liners  suitable.  When  finer  crushing  is  done  by 

the  stamps,  smaller  diameter  mills  would  answer  as  far 
as  economy  in  grinding  is  concerned,  but  such  small  mills 
are  inconvenient  when  it  comes  to  relining  and  repairs. 

If  it  is  a  question  of  grinding  a  very  coarse  feed,  say 

particles  up  to  V3-1U.  diameter,  I  prefer  a  fairly  large  - 
diameter  mill,  but  even  for  this  work  a  diameter  of  5  ft. 

inside  the  liners  is  large  enough,  provided  there  is  a  suit- 
able arrangement  for  returning  coarse  particles  to  the 

mill    for  further  grinding. 

b.  Length  of  the  Mill.—Ynv  grinding  6-rnesh  pulp  from 

stamps  so  that  it  will  pass  200  mesh,  mills  of  4  ft.  diam- 
eter and  lb  ft.  long  answer  well.  At  the  Broken  Hill  Pro- 

prietary mine  of  New  South  Wales,  mills  4  by  13  ft.  are 

doing  good  work  in  re-grinding  tailing  that  will  pass  10 

mesh  and  leave  60%  on  40  mesh:  the  finished  product 

being  of  a  fineness  of  about  10%  on  40  mesh.  One  of 

the  main  objects  in  this  case  is  I.,  produce  a  minimum 

quantity  of  slime,  and  it  is  quite  likely  that  mills  of  less 

than  13  ft.  in  length  would  do  even  heller  work. 

Speaking  generally,  the  length  of  the  mill  should  be 

determined  by  the  nature  of  the  finished  product  required. 

If  the  object  is  to  slime  everything,  the  mills  should  be 

long,  but  if  a  granular  or  sandy  product  is  required,  they 

should  he  short;  and  in  all  eases  they  should  he  operated 

in  conjunction  with  some  efficient  system  of  returning  in- 

sufficiently ground  particles  to  the  feed.  Two  mills  run 

in  tandem  with  a  classifying  device  between  them  will 

do  heller  work  than  one  mill  of  the  same  diameter  with 

a  length  equal  to  the  combined  lengths  of  the  two  mills. 

c.  \i  eed  of  the  Mill— Ibis  is  one  of  the  most  important 

factors  in  operating  tube-mills,  and  depends  upon  the  diam- 
eter of  the  mill  and   the   type  of  lining  used.     With  thick 
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ili.    whole  1 1 1 ••  ..|   Um  lining,  a«.  im  I    I  II    dim.  null 
bloeka  wii.-n  mm   ink.-  up  Ifl  i,.  jn- ,    ..r  ii„.  ,-,,i, 

'••"'  H,  according  t..  Uwir  Ibiekiien.     Th. 
II  -I  it    in  .limn..  lined  with  n  smooth  liner 

suili  ii-  -ilex  bloeka  or  natal  i  _•  r.pjn.,  ami  for 
11.  mill.  27  r.pjn.  h  than  null-  ara  lined  with  metal 

plaiaa  il  maana  taking  ..IT  2  in.  from  the  diameter  to  arrive 
at  tin'  working  diameter,  which  would  In'  :i  n  in  in,  ami 
t  ft  H>  in.,  respectively,  giving  peripheral  speeds  i 

W7  ft.  |„.r  mil, in,..     Wni,  s,i,\   linen  these 
would  l»'  considerably  lean,  depending  mi  how  much  the 
linen  an.  worn.    In  an  article  by  II.  Standiah  Hall.  'Eco- 

nomic! ■  '!'  Tube-Milling,'  (Mining  and  Scientific  Pn  ".  Sep lember  23,  1911),  the  mosl   effleienl   peripheral  -|   I   for 

a  mill  -J  ft  in  in.  .liain.  inside  the  linen  is  given  al  :i:s.t 
t'l.    per  mill    (37    r.p.m.).  ami   in    the  .-ami'   article   In 
the  ipoed  of  the  standard  tube-mill  used  in  tin'  Transvaal, 

which  i-  .">  ft.  ii  in.  diam.  inside  the  Bhell,  at  3]  to  32 r.p.m.  Sm-li  a  mill  lined  with  siles  blocks  would  have  a 
working  diameter  of  t  ft.  6  in.  when  the  linen  are  new, 

ami  .">  ft,  when  they  air  worn  and  ready  to  In.  replaced, 
giving  peripheral  Bpeeds  of  145  ft.  ..mil  494  ft.,  respect- 

ively. In  my  opinion,  this  mill  is  running  at  too  high 

a  speed  ami  tin.  variation  of  speed  due  to  the  wear  of 
tin-  liners  shows  tin.  unsuitability  of  siles  blocks  as 

<i.  Site  ,,/'  tin-  Pebbles.— This  should  hoar  son,,,  ratio  to 
the  diameter  of  the  mill  and  the  kind  of  grinding  to  be 
performed.    A  mill  thai  has  been  in  operation  for  some 

time  contains  a  g   I  percentage  of  small  pebbles,  so  the 
pebbles  being  fed  to  the  mill  can  be  larger  than  would 

be  correct    for  a   full  charge.     Pebbles  ranging   from  'j  in 
3  in.  diam.  answer  for  the  usual  grinding  of  pulp  i   ing 
fr     stamps.     For  grindi       eo  mat, .rial,   pebbles   up 

to  .",  in.  diam.  are  suitable. 

.-.  /....,,;  ,,/'  Pebbles.— There  is  a  greal  variety  of  opin- 
ion  regarding  this,  hut   tin.   usual   practice   is   to   keep   it 

about   up  to  the  axis  of  rotation  when   -   th  linen  arc 

used,  although  it  appears  thai  in  the  Transvaal  the  pebble- 

load  for  a  mill  5  ft.  Ii  in.  diam.  is  kept  at  .'!  in.  above 
the  axis  of  rotation,  according  to  Ball. 

/'.  Percentage  "/'  Moisture. — This  is  a  factor  thai  is  in- 
fluenced by  so  many  conditions  that  each  mine  has  to  find 

out  by  experiment  what  answers  best.  The  percentage  of 
moisture  should  range  from  aboul  38  to  50%,  and  depends 
on  the  specific  gravity,  coarseness,  and  nature  of  the  mate- 

rial io  he  ground.  The  percentage  of  moisture  has  a  very 

marked  influence  on  the  grinding,  and  the  eliminating  of 
slime  from  the  feed  is  also  of  great  importance. 

g.  Lining  of  the  Mill. — The  first  mills  used  for  ore 
were  lined  with  cither  silex  blocks  or  smooth  metal  plates, 

both  of  which  fall  far  short  of  being  an  ideal  lining,  as 
the  former  takes  up  too  much  space  in  the  mill,  and  the 

later  allows  the  pebbles  loo  much  back  slip.  The  improved 
liners  are  the  Honeycomb,  the  El  Oro,  and  (be  various 
forms  of  corrugated  metal  liners,  all  of  which  have  their 

distinctive  feature  of  merit,  and  I  have  recently  introduced 

in  this  country  a  ribbed  liner  known  as  the  'Komata'  liner 
(named  from  the  Komata  Reefs  mine  of  New  Zealand, 

where  it  was  first  used).  This  liner  is  now  used  by  most 

of  Hie  mini's  in  New  Zealand  and  has  been  adopted  by  the 
Goldfield  Consolidated  Mines  Co.  of  Nevada,  the  Tonopah 

Extension  Mining  Co.  of  Tonopah,  and  the  Associated  Mill- 
ing Co.  of  Manhattan,  Nevada.  It  has  the  very  important 

feature  of  only  slightly  altering  as  regards  thickness  and 
shape  during  its  whole  life,  is  easily  and  quickly  pint  in 

place,  has  a  remarkably  long  life,  and  shows  a  greater 

grinding  efficiency  and  decreased  consumption  of  pebbles 
compared  with  other  liners.  The  nature  of  this  liner  is 

shown  by  the  accompanying  sketch.  Its  adoption  requires 
an  alteration  in  the  speed  of  the  mill  and  also  in  the  load 
of  pebbles.  The  former  should  be  about  330  ft.  per  min., 

peripheral  speed,  for  mills  of  4  to  5  ft.  diam..  and  the 
latter  should  be  5  to  7  in.  below  the  axis  of  rotation,  re- 

pending  on  the  diameter  of  the  mill.  These  figures  are 

deduced  from  New  Zealand  experience,  and  it  will  be  in- 
teresting to   see  wdiat   the   results  are   from   tests   made  in 

tin-  . 
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the  pebbles  In  a  tub,,  mill  which  ii„.  grindin the  -and  or  ,,,,.,  „,,„„.  claiming  dir*  | 
men)  a-  hem..-  ih,.  ,,„,-!  important  factor,  while  othei 
■trees  upon  the  rubbing  or  abrasive  action.    In  my  opinion, 
ii  i-  difficult  to  ,   ,■  t,>  any  exact  conclusion,  but  viewing 
the  matter  fr    a  siriciiy  practical  standpoint  '  l*J  tha 
greatest  Btrees  upon  the  movement  of  the  pebbles,  my  expa 
rience  being  the  more  movement  the  more  grinding;  hence 
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KOMATA    LINER. 

the  advantage  of  the  Komata  liner,  as  this  permits  of  no 

'dead'  place  in  the  mass  of  pebbles  and  ore. 
Direct  impact  is  certainly  not  the  only  factor  in  grind- 

ing, as  I  have  fed  Ys-in.  diam.  particles  of  hard  quartz  to 
a  4-ft.  diam.  mill  and  they  were  discharged  slightly  rounded 
after  the  first  passage  through  (he  mill,  but  being  several 

times  returned,  they  gradually  become  converted  into  slime, 

and  no  doubt  very  fine  slime,  just  what  is  required  with 

some  ores  for  high  extraction.  This  might  be  an  explana- 

tion of  the  fuel  that  the  addition  of  tube-mills  to  a  plant, 
even  if  the  ultimate  fineness  of  (he  grinding,  ascertained 

by  sieve  tesls,  is  about  (he  same  as  before  the  tube-mills 
were  used,  often  shows  a  remarkable  increase  in  extraction. 

It   has  always  seemed   g   1   practice,   from  my  experience, 
to  have  a  certain  amount  of  very  coarse  sand  continuously 

going  to  a  tube-mill  along  with  the  feed,  as  this  materially 
increases  (he  grinding  efficiency. 

Danish  pebbles  were  exclusively  used  when  lube-mills 
were  introduced  in  America.  Tn  fact,  the  pebbles  came 

from  Iceland,  being  merely  distributed  from  Copenhagen. 

Now  pebbles  from  many  localities  are  available,  and  hard 
ore  is  eommonlv  used  for  grinding. 



20* MINING  AND  SCIENTIFIC  PRESS February  3,  1912 

Alamos  District,  Sonora,  Mexico 

By  G.  L.  Sheldon 

This  district  is  situated  in  the  most  southerly  part  of  the 

Stale  of  Sonora,  and  is  reached  by  a  branch  railroad  from 

the  main  Southern  Pacific  line  at  Navajoa.  Ramon  t'arral. 
the  former  vice-president,  was  a  native  of  Alamos,  and 

when  the  concession  was  given  to  the  Southern  Pacific  com- 
pany he  insisted  that  the  main  line  or  a  branch  must  be 

built  id  Alamos.  The  surveyors  found  that  they  could  not 

get  a  I',  grade  through  Alamos,  and  the  branch  was  there- 
built.  The  altitude  of  the  town  is  1300  ft.  It  is  in 

the  foothills  mi  the  east  side  at  the  base  of  Alamos  moun- 

tain,  which  is  5100  ft.  high.  This  insures  a  good  climate, 

the  best,  in  fact,  enjoyed  by  any  town  on  the  West  Coasl 

The  population  is  12,000  to  14.000.  Alamos  is  a  rather 

pretty  town,  (dean  and  with  a  water  system.  There  is  con- 
siderable wealth.  It  is  the  main  supply  point  for  a  large 

agricultural  and  mining  territory.  The  town  is  a  little  over 

100  years  old.  About  forty  years  ago  the  lower  portions 
next  to  a  creek,  which  is  generally  dry  and  heads  six  or 
seven  miles  above,  was  swept  clean  by  a  winter  Hood,  only 

leaving  the  few  large  alamos  (poplar)  trees.  4  to  6  ft.  in 
diameter  that   mark  the   place. 

The  district  contains  many  mines.  West  of  the  town  about 
five  miles,  on  the  north  side  of  Alamos  mountain,  which 

stands  practically  alone,  are  several  silver  mines.  The  old 

Promontorio  has  been  worked,  practically  continuously,  for 

over  200  years.  A  higuera  (wild  fig)  tree,  2>o  ft.  diam., 
can  be  seen  growing  in  the  old  mine  dumps.  These  dumps 

are  immense  and  contain  easily  one-half  million  tons.  They 

are  sufficiently  valuable  to  warrant  re-treatment.  ll  is 

claimed  that  the  mine  has  produced  100  millions,  but  this 
is  probably  exaggerated.  An  English  company  purchased 
and  worked  it  for  many  years,  finally  selling  it  to  I 

Ibarra  for  $1  1,000;  one-half  being  in  goods  in  the  company 
store,  taken  al  wholesale  price  some  fifteen  years  ago.  Si 

Ibarra  [ell.-  me.  and  ibis  is  continued  by  his  bankers  who 
handled  the  bullion,  thai  he  took  out  more  than  $5011. 000 

from  the  old  works  without  doing  a  foot  of  new  work. 
The  mine  is  800  ft.  deep  and  makes  considerable  v, 

which,  however,  is  needed  for  milling.  There  are  I 
veins,  each  30  to  40  ft.  wide,  in  a  width  of  200  ft.  In  depth 

copper  is  found.  Six  or  seven  years  ago  Ibarra  sold  the 

mine  to  Texas  people  lor  f*10O.O0O.  About  three  years  ago 
they  in  turn  bonded  it  with  a  cash  payment,  to  Los  An- 

geles men.  lor  $100,000.  This  appears  to  have  been  more 
of  a  stock  promotion  than  a  legitimate  mining  enterprise, 
and  (he  property  reverted  to  the  Texas  owners. 

Adjoining  the  Promontorio,  on  the  north,  is  the  Quint  era. 

Some  forty  or  fifty  years  ago  a  Frenchman  owned  it  and 

the  Rosario.  a  lead-silver  property  on  Rosario  mountain 
where  the  States  of  Sonora.  Sinaloa.  and  Chihuahua  touch. 

He  had  worked  the  Rosario  extensively,  the  ore  being  a 
lead  carbon  aining  much  silver.  He  finally  went  to 

Paris  and  mortgaged  both  pro]  erties  to  the  Egyptian-Paris 
Bank  for  $250,000  and  skipped  out  to  South  America.  He 

has  never  been  heard  from  since.  After  the  hank  acquired 

the  properties,  for  many  years  they  sent  out  each  year  en- 
gineers to  examine  and  report  on  the  property.  Finally. 

about  thirty  yea  I  bad  reported  favor- 
ably upon  the  Quintera,  work  was  commenced.  The  vein 

is  strong  on  the  surface,  Is  tq  20  II.  wide,  and  has  granite 
on  the  east  and  a  dark  andesite  on  the  west.  It  showed 

low  silver  values  rface  and  -  to  '■'•'.  lead.  With 
depth  the  value  of  the  ore  improved,  and.  under  the  effi- 

cient  mine  maim:                 ;    T      Clark,  a   Cornishman,  the 
mine  for  years  paid  $50,000  to  $100,000  in  dividends,  not- 

withstanding that  the  general  mill  •  ent  was  ex- 
pensive. The  mine  is  on  a  hill  700  ii.  above  the  mill.  A 

aerial  tram  was  put  in  to  bring  the  ore  to  the  mill  and  a 

shaft  500  ft.  deep  sunk  at  the  north  end  of  the  property. 

From  Ibis  a  drift  was  driven  130i  It.  south,  and  a  winze 
sunk,  ultimately  1000  ft.  All  of  the  ore  was  thus  hoisted 
twice  and   trammed  1300   ft.,  when   an   adit   from   the  mill 

2000  lo  25011  It.  long  would  have  tapped  the  winze  200  ft. 
below  the  long  drift,  and  the  ore  could  have  been  trammed 
in  cars  direct  lo  the  mill.  Even  when  a  new  shaft  was  sunk 

from  the  surface,  ibis  was  done  near  the  old  one,  instead  of 
raising  from  the  winze  on  the  500-ft.  level.  The  vein  at 

depth,  for  20  to  30  ft.  in  width,  would  assay  40  to  50  oz. 
in  silver.  Leadgave  out  and  copper  came  in  to  the  amount 

of  S  to  9%.  The  copper  ore  was  sorted  out  and  smelted 

on  the  ground,  using  mesquil  charcoal  al  a  cost  of  ̂ c, 
per  pound.  At  the  1500-ft.  level  the  vein  split.  One  branch 
was  followed  to  the  east  in  the  granite.  It  contains  no  ore 

of  value,  and  the  mine  has  been  idle  for  years.  A  few 
hundred  feet  north  of  the  shaft  the  vein  enters  the  granite 
on  both  sides  and  becomes  barren.  Al  the  south  end  of  the 

property  the  ore-shoot  appears  to  be  dipping  into  (he 
Promontorio. 

Ahout  3000  ft.  north  of  the  Quintera  is  the  old  San 

Domingo  mine,  with  a  record  of  two  or  three  million  pesos 
production.  It  is  250  ft.  deep.  This  had  been  idle  for 

many  years.  Eight  or  nine  years  ago  Chicago  men  pur- 

chased it  for  f*5000.  Under  the  management  of  J.  R. 
Hendra.  a  nephew  of  Tom  Clark,  it  has  been  well  de- 

veloped and  a  mill  has  been  erected.  This  ran  last  year 
until  the  political  disturbances  shut  things  down.  A  good 

grade  of  concentrate  containing  silver,  lead,  and  gold  was 
made.  Cement  pillars  were  found  in  the  old  mine.  The 

San  Domingo  is  entirely  in  andesite,  which  extends  for 

1000  ft.  south.  North  of  the  San  Domingo  for  I'/z  miles, 
the  vein  is  also  in  andesite.  There  it  has  been  worked  little 

and  to  no  great  depth.  At  the  north  end  is  the  Minas 

Xuevos,  better  known  as  the  Zamboni.  It  is  entirely  in  the 

andesite.  This  was  purchased  several  years  ago  from 

Zamboni  by  California  men.  A  complete  up-to-date  plant 

with  Paebuea  tanks  is  in  operation.  The  company  is  treat- 
ing old  tailing  together  with  ore  from  the  mine.  The 

latter  is  about  400  ft  deep.  The  vein  is  20  to  30  ft.  wide 
and  contains  on  an  average  24  oz.  silver,  with  some  lead 

and  lime.  The  latter  makes  it  difficult  to  obtain  good  re- 

sults with  cyanide.     Sold  bonds  have  been    placed  upon   the 

property,  to  the  extent  of  $250.1)00.  for  its  development 
and  for  building  the  plant.  The  mill  and  mine  are  within 
a  few  hundred  yards  of  the  railroad  with  a  switch  to  it. 
North  of  this  the  vein  runs  info  the  granite,  and  is  barren. 

Three  miles  south,  at  Minetas,  on  the  same  'mother  lode', 
is  an  old  mine  idle  for  many  years.  Within  the  last,  three 

years  several  discoveries  and  many  locations  have  been 

io  the  north,  connecting  the  work  with  Bacauri.  The 
La  Junta  mine,  a  recent  discovery  on  the  flat,  is  owned  b\ 

a  dozen  Mexicans,  and  during  the  first  six  months  shipped 

$65,000  worth  of  ore.  It  is  developed  to  a  depth  of  100  ft. 
At  this  level  one  breast,  sampled  by  people  who  had  an 

option,  was  found  to  assay  $700  per  ton.  When,  however, 
the  men  having  the  option  bad  made  up  their  minds  to  lake 

the  property  and  presented  a  certified  check  for  $20,000 
as  first  payment,  the  owners  refused  to  accept  if.  the  option 

having  expired  at  midnight  previous,  and  doubled  the  prici 
No  one  has  been  able  to  buy  the  mine  and  the  owners  di- 

vide the  ore  on  the  dump.  Recently  ('.  W.  Smith,  who  has 
a  10-slamp  mill  within  a  few  hundred  yards,  has  been 
milling  second-class  ore  on  shares;  with  very  satisfactory 
results.  Mr.  Smith,  representing  Chicago  men,  is  develop 

ing  a  75-ft.  vein  by  shafts  and  hoists.  The  vein  is  some 
what  split  up  in  this  vicinity. 

Two  miles  north.  McCarthy  and  Wilson  are  developing  a 

promising  prospect  at  200  ft.  in  depth.  They  have  12  ft.  of 
1-oz.  gold  ore  and  have  made  arrangements  to  put  on  a  mill. 
Near  them  is  a  prospect  that  sampled  on  the  surface  only 
$2.  but  which  at  20  ft.  in  depth  shows  $10  ore.     It  appears 

  •■  than   probable  that  a  nice  gold  hell   will  be  developed 
here. 

Thirty-five  mile;  north  of  Bacauri.  on  the  Cedros 
river,  is  the  town  of  Cedros.  Two  miles  west  is  a  large 

iron  property,  (he  ore  being  exposed  in  a  small  hill  250  to 
300  ft.  high,  and  il   utcrop  being  several  hundred   fee: 
wide.  Ii  can  be  traced  for  over  three-fourths  of  a  mile 

and  shows  heavy  black  oxide,  high-grade,  and  said  to  con- 
tain  $4   in    gold.      Fifteen   miles   north   of   Alamos   on    the 
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Two  miles  further  north  in  the  Copper  Queen.  It  is 
in  tin'  schist  with  a  conglomerate  and  porphyry  nearby. 
Thr  deposit  is  90  ft.  wide  and  about  500  ft.  long.  Sonic 
high-grade  ore  lias  been  shipped  from  the  surface,  bnl  no 
development  to  any  depth  has  been  undertaken.  The  prop 
erty  was  examined  eighl  years  ago  by  a  prominent  mining 
engineer  and  strongly  n   intended,  bul  satisfactory  terms 
eonld  no)  be  made  with  the  owner,    A  few  miles  east  of  this 

Cllllii  II   BUILT  I.N    1531    AT  QUBIBAGO,  ALAMOS  DISTRICT. 

is  a  group  of  other  copper  prospects  in  the  porphyry.    Nine 
miles  north  of  Minns  Nnevos  and  within  three  or  four  miles 

of  the  railroad  station  Victoria  is  an  iron  property  in  the 
limestone.  The  Quintera  company  obtained  iron  for  flux 
from  this.  It  contained  sufficient  silver  to  pay  the  cost  of 
Working.  There  are  places  in  the  deposit  showing  consid- 

erable copper,  but  the  iron  is  dense  and  heavy. 
Northeast  of  Alamos,  sixty  miles  on  the  road  to  Ghinipas, 

not  far  from  San  Bernardino  and  near  the  State  line  of 

Chihuahua,  has  been  discovered  during  the  past  year  and 
a  half,  a  large  low-grade  gold  and  silver  prospect.  One 
hundred  claims  have  been  located  upon  it.  extending  for 
several  hundred  feet  in  width.  It  is  claimed  to  contain 

$5  to  $7.  About  twenty  miles  east  of  Alamos,  near  Plomi- 
tas,  are  several  old  lead-silver  mines  in  which  a  little  de- 

velopment has  been  done  in  recent  years.  Ten  miles  farther 
east  is  the  El  Cobre  mine,  worked  by  Frederic  Erhe  twenty 
to  thirty  years  ago.  He  put  up  a  small  furnace  and  shipped 
considerable  matte.  The  vein  is  entirely  in  the  porphyry. 
During  recent  years  some  work  has  been  done  to  a  depth 
of  150  ft.,  at  which  depth  a  stringer  from  the  main  vein 
showing  copper  sulphides  was  cut.  Six  to  seven  miles 
southeast  is  the  Copper  Inm  King  property  with  a  large 
hematite  gossan  impregnated  with  cupper.  This  contains 
small  amounts  of  gold  and  silver.  The  property  is  prac- 

tically undeveloped  and  apparently  lies  in  porphyry,  bul  il 
has  the  marks  of  a  copper  mine.  At  about  the  same  dis- 

tance southwest,  at  La  Mina,  is  another  copper  prospect 
which  makes  a  good  surface  showing.  A  small  limestone 
mountain  500  ft.  high  and  about  the  same  distance  in 

diameter  is  covered  with  a  burnt,  honey-combed  iron  gossan 
containing  a  little  copper  carbonate.     Not  a  shot  has  been 

put 
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to   twdv   lea   still    further   east    ..i    tins    i 
at  Tic  in  <  until  and  Babina  Cuata  (the  tatter  named 
two  saMfta  or  tavi   -  which  el   H)  ft  in  height  n 

mall  gold  district,  thai  extends  over  into  Binaloa.    The 
:i  L'.dd  mine,  niter  producing  $12,000,  waa  gold  to 

Denver  people  for  (20,000.    Thay  pnl  np  a  LO-atamj   II. 
bul  never  developed  tl   e -1   i   from  which  the  former 
ownci    i.  ore.    The  mill  has  been  idle  several  years,    At 
Babina  Cuata  during  the  past  fifteen  years  some  desultory 
work  has  been  done  on  aaveral  prospects  bnl  nol  sufficient 
to  determine  then-  value,  This  side  of  Piechi  Cuata  is  the 
Babahuahua  creek  winch,  for  twenty  miles  including  its 
left-hand  fork,  carries  placer  gold.     I  bad  a  zone  on  the 
npper    portion    of    it     prospected    fourteen    years    ago,    hut 
would  nut  locate  it.  since  al  thai  time  there  bad  been  Bei 
era!  hundred  thousand  dollars  spent  .in   the  creek  without 
result.     Expensive  machinery  had  been  brought  in  and  long 

FREIGHT  TRAINS  ON   Til  K  CHIAPAS   ROAD,  NORTH   Of  ALAMOS. 

bedrock  ditches  run.  One  Belgian  company,  after  spending 
$30,000  for  machinery,  sent  a  California  placer  expert,  to 
examine  the  property,  and  after  receiving  his  report  they 
quit.  A  Kansas  City  company  put  in  a  centrifugal  pump 
and  cleaned  up  bedrock  in  several  places,  obtaining  $1200 

worth  of  gold  at  a  cost  of  $28,000.  A  Cripple  Creek  com- 
pany sold  stock  all  over  the  United  Slates  and  in  the  City 

of  Mexico  and  did  some  ditch  work  in  order  to  clean  bed- 
rock. They  never  made  a  dollar  except  from  the  sale  of 

stock.  There  is  a  little  gold  everywhere.  The  natives  have 
worked  it  for  hundreds  of  years.  What  is  left  is  only  what 
they  could  not  get  on  account  of  water.  The  grade  of  Ibe 
creek  is  too  light  for  sluicing  or  liydrnulirking.  As  to 
dredging,  the  bedrock  is  a  rough  ragged  diorite,  with  many 
large  boulders.  It  is  doubtful  if  any  profit  can  be  made 
here.  So  far  the  source  of  the  gold  has  not  been  recognized. 
The  country  rock  is  granite,  quarlzite.  diorite,  and  andesite. 
A  few  small  gash  veins  in  the  granite  have  been  found. 

There  are  numerous  copper  veins  In  Alamos  district, 
mostly  in  the  porphyry.  These  generally  show  good  surface 
value,  and  some  small  lots  have  been  shipped  and  others 
sold  to  the  Quintera  company.  None  have  been  sufficiently 
developed  to  determine  (heir  permanence,  or  their  value  in 
the  sulphide  zone.  There  are  a  few  iron  gossan  deposits 
that  ought  to  make  copper  mines.  It  is  certain  if  they  were 
in  Arizona  the  showing  would  be  sufficient  and  they  would 
have  been  proved  long  before  this.  There  are  many  other 
prospects  in  the  district,  some  that  I  have  seen,  many  others 
which  I  have  not.  This  is  only  an  outline.  Practically  all 

Of  the  production  of  the  district  has  come  from  the  'mulher' 
vein.  There  is  a  nitrate  of  soda  deposit  which  possibly  with 
development  may  prove  of  commercial  value. 
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Alunite  Near  Marysvale,  Utah 

By  B.  S.  Bi'tler  and  HOST  S.  Gale 

*An  important  deposit  of  alunite.  which  lias  but  recently 
been  discovered  in  Utah,  is  now  being  developed  with  so 

favorable  a  showing  that  it   promises  to  afford  one  source 
of  the  much  desired  class  of  materials  commonly  referred 

t.'  as  potash.  Although  a  large  vein  of  'pink  spar'  m 
the  hills  southwest  of  Marysvale  had  long  been  known  to 

prospectors  and  had  been  repeatedly  located  for  small  metal 
content  said  to  exist  in  the  silicious  wall  rock  of  the  vein. 

it  was  not  until  1910  that  the  true  nature  of  the  spar  was 

discovered.  Specimens  -cut  to  the  United  States  Assay 
Office  at  Salt  Lake  city  in  November  lulu  were  later  for- 

warded to  an  Eastern  chemist,  who  is  said  to  have  recognized 

the  real  value  of  the  material.  On  January  1.  11111.  the 
claims  thai  had  been  allowed  to  lapse  were  relocated  lor  the 

sake  of  the  newly  recognized  deposit. 

The  Deposit  as  a  Source  of  Potash 

Alunite  has  long  been  used  abroad  as  a  source  of  potash 
alum,  which  it  resembles  in  chemical  composition.  The 

alunite  contains  a  relatively  larger  proportion  of  alumina 

that  the  common  potash  alum.  It  is  insoluble,  but  is  read- 

ily converted  to  either  the  soluble  potash  alum  or  potas- 
sium sulphate  by  a  comparatively  simple  process  of  heat- 

ing, co-  calcination.  A  process  that  has  long  been  estab- 
lished commercially  may  doubtless  In-  adapted  to  the  Amer- 

ican deposits.  The  Marysvale  deposit,  so  far  as  now 
known,  is  nol  of  such  magnitude  as  to  afford  a  source  of 

all  the  potash  salts  now  consumed  in  the  United  Stales, 

but  it  may  prove  to  be  an  important  factor  in  providing 

an  American  supply  thai  will  perhaps  be  especially  avail- 
able to  local  and   Western  markets,  particularly  in   ineet- 

i  for  higher-grade  salts.  Possibly  else 
greatesl  importance,  of  the  commercial  development  of 
this  deposit  will  be  in  the  added  stimulus  it  may  afford 

to  exploration  for  other  similar  deposits  of  this  mineral. 

as]  ecially  in  this  general  region,  ami  it  is  on  the  discovery 

of  such  other  deposits  that  the  provision  of  a  home  supply 
from    this    source    must    depend. 

The  newly  discovered  deposit  of  alunite  is  situated  near 
the  head  of  Little  Cottonwood  canyon,  about  7  miles  due 

southwest  of  Marysvale,  Piute  county,  Utah.  It  is  situated 
in  and  near  See.  16.  T.  28  S.,  R.  4  W.,  and  so  far  as 

known  is  covered  by  mining-claim  locations,  Marysvale 
is  the  present  terminus  of  the  San  Pete  &  Sevier  branch 

of  the  Denver  &  Rio  Grande  railroad.  The  deposit  lies 
high  in  the  Tushar  range,  outcropping  near  the  top  of 
the  ridge  separating  North  Fork  of  Little  Cottonwood 
ereek  from  the  main  branches  of  Little  Cottonwood  can- 

yon. The  vein  and  silicious  wall  rocks  form  the  erest  of 

the  high  ridge  leading  up  to  the  main  divide.  The  deposit 
ranges  in  elevation  from  approximately  11.000  ft.  above 

sea-level  to  about  9900  ft.  at  its  present  recognized  lower 
end,  which  is  about  4000  ft.  above  the  railroad  at  the 

Marysvale  station. 

Characteb  of  the  Vein 

The  alunite  of  the  Marysvale  deposit  lies  principally  in 
a  large  banded  vein,  cutting  at  sleep  inclination  the  vol- 

canic rock  (daeite  or  andesite)  which  forms  the  greater 

part  of  the  Tushar  range.  The  large  vein  is  evidently  a 

fissure  filling  and  not  a  replacement  of  the  country  rock, 
as  the  main  body  of  the  deposit  is  remarkably  pure,  and 
has  the  banded  or  crusted  structure  of  a  typical  fissure 

vein.    That  replacement  ha  i   iced  the  larger  bodies 
of  alunite  is  further  attested  by  the  fact  that  the  main 
vein  contains  but  little  silica,  while  in  the  wall  rock  where 

replacement  has  occurred  the  quartz  phenocrysts  remain 
practically  unaltered,  and  silica  that  has  been  set  free  from 
the  decomposition  of  other  minerals  has  not   been    removed. 

Character  op  the  Aluntte 

The   larger  bodies   of   the   Marysvale  alunite   are   of   un- 

usual  size   and   notably    free   from    foreign   material.      The 

•From  Bull.  511,  U.  S.  Geol.  Survey. 

mineral  occurs  in  massive  form,  being  in  part  a  tine- 
grained  compact  rock,  breaking  with  eonehoidal  fracture, 

and  having  a  porcelain-like  appearance,  but  containing 
also  considerable  masses  with  a  distinctly  crystalline  struc- 

ture. A  considerable  part  of  the  vein  material  at  the 

outcrop,  however,  is  more  or  less  of  an  amorphous  texture 
and  commonly  sheared  to  a  foliated  or  schistose  structure. 

The  crystalline1  material  is  generally  clear  pink  to  reddish 
in  color,  and  the  liner-grained  rock  varies  from  a  white 

lo  a  decided  pink.  The  tine  porcelain-like  material,  in 
which  analysis  shows  the  presence  of  9.7%  K,0,  is  seen 

under  the  microscope  to  be  a  granular  mass  composed  of 

irregular  crystals  of  alunite.  Through  this  tine-grained 
material  are  scattered  small  veinlets  of  more  coarsely  crys- 

talline alunite.  The  coarsely  crystalline  portion  of  the 

deposit,  which  contains  10.46%  K.O.  shows  the  more  dis- 
tinct crusted  structure.  The  crystals  are  subtransparent, 

show  a  distinct  cleavage,  and  are  of  a  rather  coarse  gran- 
ular or  tabular  form,  yielding  a  splintery  fracture  in  the 

mass  of  the  rock.  The  elongation  of  the  crystals,  though 

showing  a  tendency  toward  radiation  in  tufts,  is,  however, 
roughly  parallel  and  is  normal  to  the  vein  banding  and 
the   walls. 

Extent  OB  the  Marysvale  Deposit 

The  principal  claims  located  on  the  Marysvale  alunite 
deposit  are  the  Custer  group,  shown  by  the  accompanying 

figure.  Tie  group  of  claims  adjoins  patented  mineral 
ground  and  recorded  claims  both  to  the  northwest  and 
southeast,  as  is  indicated  on  the  map.  The  Custer  group 

covers  the  greater  pail  of  ihe  alunite  deposit  as  now  rec- 
ognized, the  first  location  made  expressly  for  the  alunite 

having  been  slaked  January  1.  1011.  Property  to  the 
northwest  of  Ihe  Custer  claims  is  said  to  lie  covered  by 
mineral  locations  under  the  control  of  the  Florence  Milling 

&  Milling  Co..  lessee  of  the  Utah  Gold  Mountain  Mining 

Co.,  including  the  so-called  Log  Cabin  property  and  also 
the  patented  ground  known  as  the  Bradburn  properly. 
Southeast  of  ihe  Custer  claims  is  the  patented  ground  of 
i  l.e  i  Hyde  property. 

A  conservative  estimate  of  the  tonnage  in  this  deposil 

may  he  had  by  assuming  an  average  width  of  10  ft.  in 
the  principal  vein  for  a  total  length  of  3500  ft.,  and 
neglecting  the  rest  of  Ihe  deposit  as  not  sufficiently  proved 

to  be  taken  into  consideration  at  present.  If  the  recover- 

able potassa  or  potash.  I  as  k'_0l  is  estimated  at  10%  of 
this  total,  such  a  deposil  would  yield  30,000  tons  of  potash 

for  each  100  ft.  in  depth.  This  is  approximately  one-sixth 
to  one-seventh  of  the  total  annual  consumption  of  potash 
in  the  United  States. 

Suggestions  as  to  Prospecting  for  Alcnite 

Until  recently  there  has  been  no  incentive  to  search  for 
alunite,  and  most  of  the  known  occurrences  in  this  coun- 

try have  been  noted  by  geologists  who  were  making  studies 
of  the  areas  where  it  ocelli's.  There  is  little  doubt  that 

if  prospectors  had  searched  for  alunite  with  the  same  dill- 
i  that  they  have  shown  in  their  search  for  the  metallic 

ores,  a  far  greater  number  of  occurrences  would  he  known. 
Since  il  was  shown  by  F.  L.  Ransome  that  alunite  is 

associated  with  the  rich  gold  ores  of  Qoldfield,  Nevada,  it 
has  attracted  more  attention,  and  if  the  mineral  itself 

proves  lo  he  of  commercial  value  .the  search  for  it  will 
he  still    further  stimulated. 

In  the  ease  of  a  mineral  whose  occurrence  has  been 

studied  in  so  few  places,  it  is  impossible  lo  give  a  definite 
and  positive  statement  of  the  conditions  under  which  it 

may  he  expected  lo  lie  found;  or  if  such  a  statement  were 

made  i(  would  probably  he  modified  by  future  discoveries. 
The  study  of  the  occurrences  thus  far  described,  however, 
does  point  rather  definitely  to  certain  conditions  under 

which  the  mineral  may  form,  and  Ihe  conclusions  derived 
from  this  study  may  therefore  aid  in  a  further  search  for 
it.  There  are  at  least  two  distinct  conditions  under  which 

the  mineral    is   deposited  : 
1.  It  may  be  formed  by  the  action  of  descending  acid 

solutions,  derived  from  the  oxidation  of  sulphides,  on  potas- 
sium-aluminum silicates  (feldspars  or  micas).  Several 

occurrences  have  been  noted  where  the  mineral  is  thus  asso- 
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i  d  aa  kaolin  and  talc, 

bul  ii. ii  <liliini.lv  kuown  I..  !*•  Mi.-h,  may  will  Im-  lasted 
i..  determine  whether  they  an   not   alunite.     Ii   may   i" 

I  in  i In-  eonnaclion  alao  thai  the  el   l\   allied  min- 
noted  in  the  oxidised  tone  "i  -■ 

orebodiea,  and  thia  mineral,  too,  may  in  tome  ph   -  occur 
in  considerable  abundance. 

2.   'I'll,'  deposits  ilini  :ii  present  give  the  greatest  pr   ise 
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of  commercial  importance  have  resulted  either  from  the 

action  of  hot  waters  carrying  sulphuric  acid  on  rocks  con- 

taining potassium-aluminum  silicates  or  from  the  deposi- 
tion in  veins  from  ascending  thermal  solutions.  In  I  he 

former  type  the  resulting  alunite  is  largely  disseminated 
through  the  altered  rock,  though  small  veins  of  nearly  pure 
material  are  not  uncommon;  in  the  latter  type,  as  shown 

in  the  Marysvale  deposit,  it  has  heen  carried  in  the  solu- 
tions and  deposited  as  a  large  vein.  The  deposits  of  these 

types  thus  far  discovered  have  heen  in  or  closely  asso- 
ciated with  the  extensive  bodies  of  Tertiary  igneous  rocks 

that  are  abundant  in  the  Great  Basin  and  Rocky  Mountain 

region.  In  connection  with  the  alteration  that  has  produced 
the  alunite.  there  has  heen  a  silicification  of  the  rock  which 

has  rendered  it  resistant  to  weathering,  and  the  outcrops 
are  usually  nigged,  standing  above  the  surrounding  rocks. 
Pyrite  is  also  commonly  formed  in  the  wall  rock  during 
the  alteration,  and  in  places  the  oxidation  of  this  mineral 

at  the  surface  imparts  an  iron  stain  to  the  outcrop. 

| 
Mil.-  depoail    i- 

widely  diilribt   I  ti.  [{   ,» 
i    that    in    tome   ..i    iIm-   district!    where   tnefa 

i    alunita   i-   nol  |    in    important 

amounts,  bul   ■<   i-  bj   i   aani  improbable  thai   it 
!■<•   tumid   in  other  district*,  and  an  examinatic 

posed  '-par',  'i ;ii.-'.  ..i   'kaolin'  inns  may  thm   the  i 
en.-.-  ••!    the  mineraL     Although   il   may   in-  ex]   led   t" 
occur  in  districts  with  metal  veins  and  is  believed  to  be 

cloael)  related  to  them  In  origin,  the  alunite  deposits  them- 
selves may  not  contain  important  metal  values,  as  is  indi- 

cated by  tin-  Marysvale  depoail  and  the  two  Colorado  de 
posit-  that   an-  known.     On  tl   ther  hand,  as  at  Gold 

Held,  ii   ma]    h.-  eloeely  associated   with   tin-  metallic  de- 
posits.    In  the  Tusliar  and  neighboring  ranges  theri 

reported  to  be  numerous  silicifled  vein  outcrops  described 

a-  'geysers',  whicl     examination   may   prove  to  carry 
alunite  ..r  other  salt-  ,.i  commerciaj  importance. 

Field  Ti  -r  i  on  Am 

'flu-  following  field  test  for  tin-  mineral  ahmite  has  been 
-led  by  W.  T.  Schalh-r:     Boil  the  powdered  sample 

with  water  or  with  hydrochloric  acid  for  several  minutes; 

ai't.r  allowing  tin-   powder  to  settle,   pour  oil'  the   liquid 
and    n-p.-a!    the   operation    to   insure   the    removal   of  all 
soluble  sulphates.  Dry  the  powder  and  heal  to  a  dull 

red.  Again  boil  in  water  and.  after  s<-i i Ii n- .  pour  off 
-one  of  the  clear  liquid.  To  this  add  a  small  fragment 
"i-  a  solution  of  barium  chloride.  If  the  mineral  i-  alunite 
a  heavy  white  precipitate  will  form.  To  he  sure  thai  the 
water  used  in  this  test  does  not  contain  sulphates  in  solu- 

tion, ii  should  In-  tested  with  barium  chloride,  ami  if  it 

gives  a  marked  precipitate  it  cannot  he  used.  For  this 

test,  all  that  is  required  that  is  nol  included  ill  a  miner's 
or  prospector's  outfit  is  a  little  barium  chloride,  which 
can   he  carried   in  a  small   bottle  or  cartridge. 

Warning  to  [nvestors 

Deposits  may  exist  on  gr   I  adjoining  the  claims  al- 
ready located  and  partly  developed,  but  it  should  he  borne 

in  mind  thai  the  present  developments  have  not  yet  proved 

the  continuity  either  in  depth  or  even  with  certainty  for 

a  very  great  distance  on  the  surface.  Prospective  invest- 
ors  should  understand  that  until  (he  true  character  and 

commercial  availability  of  a  deposit  of  this  type  has 

been  demonstrated,  they  are  taking  chances  in  investing 

in  the  slock  of  any  company  professing  to  he  about  to 
develop  such  a  deposit,  The  Geological  Survey  has  been 
assured  on  reliable  authority  that  the  property  covering 

the  best-known  part  of  the  alunite  deposit  which  is  de- 
scribed in  the  foregoing  pages  is  not  for  sale,  and  its 

owners  aie  not  in  need  of  assistance,  financial,  technical, 

or  otherwise,  for  the  development  of  the  property  to  its 

best  advantage.  II  should  be  a   cessary  to  say  to  any- 
one who  is  familiar  with  the  usual  procedure  in  such  an 

enterprise  that  if  responsible  persons  have  secured  control 
of  a  deposit    which   offers   large   and   unusual    promise   but 
whose   actual    cp:   ercial    value   is   not   wholly   proved,    il 

will  not  hi-  necessary  for  them  to  advertise  widely  for  con- 

tributions or  express  a  willingness  to  distribute  large  quan- 
tilies  of  slock,  if  they  actually  intend  to  develop  the  prop- 

erty  on    a   C(   reial   basis.      Such   a   procedure  should   of 
itself  be  a  warning  to  any  who  may  I   ntemplating  an 
investment    of  this  character. 

GROWTH  of  the  copper  industry  in  the  United  States  has 
heen  notable,  according  to  the  figures  of  the  United  States 

Geological  Survey.  In  1850  the  production  was  L,456,000 
lb.:  in  1890  it  was  259,763,092  lb.;  in  1900  it  had  increased 

to  606,117,166  lb.;  in  1905  it  was  901,907,843  lb.;  and  in 
lliim  it  had  passed  the  billion  mark  with  1,092,951,624  lb., 

decreasing  in  1910,  however,  to  1,080,159,509  lb.  The  price 

has  decreased  from  over  46c.  per  pound  in  Civil  War  times 
to  an  average  of  12.7c.  per  pound  in  1010.  The  United 
Slales  is  by  far  the  largest  copper  producer  in  the  world; 

in  fact,  it  produces  more  than  all  the  rest  of  the  world 
together. 
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Labor  Conditions  in  Arizona  Smelters 

B.  W.  J.  Luck 

Only  about  three-tenths  of  the  employees  in  smelters  in 

Arizona  are  native  Americans.     Six  ont  of  every  tc-n  are 

Mexicans.  The  remaining  one-tenth  is  composed  of  immi- 
i  workmen  from  Great  Britain  and  northernEurope, 

ibe  English,  Irish,  and  Scotch  being  represented  in  largest 
numbers.  Such  is  ihe  racial  classification  of  employees  of 

smelters  in  Arizona  disclosed  by  t lie  recent  investigations 

of  the  United  States  Immigration  Commission. 

Almost  one-half  of  the  Mexicans  employed  in  the  Arizona 
smelters  have  been  in  the  United  States  less  than  five  years, 

and  three-fourths  have  a  residence  in  this  country  nnder 

ten  years.  The  majority  of  the  English,  Irish,  German, 

Scotch,  and  Swedish  wage-earners,  on  the  other  hand,  have 
been  here  ten  yens  or  over,  and  a  considerable  proportion 

for  a  longer  period  than  ten  years.  Unlike  the  southern 
and  eastern  European  employees  in  Colorado  and  other 

states,  the  foreign-born  workers  in  the  Arizona  smelters. 

due  to  the  pre]   lerance  of  the  Mexicans  and  the  pres- 
ence of  the  British  and  northern  European  immigrant,  have. 

as  a  rule,  their  wives  with  them  and  maintain  an  independ- 
ent form  of  family  lite.  Practically  all  of  the  German  and 

Swedish  employees  of  foreign  birth  speak  and  read  English. 

On  the  other  hand,  only  8'  |  Oi  the  .Mexicans  speak  English. 

and   less   than   •">',     read   and    write   the   language.     In    the 
same  i   lection  it  may  he  stated  that  only  5  out  of  a  total 
of  208  Mexican  smelter  workers  for  whom  information  was 

received  by  the  Immigration  Commission,  had  become  citi- 
zens of  the  United  Slates. 

Of  the  native  white  American  workers  in  the  Arizona 

smelters    about    one-tenth    were    foremen,    one-fourth    were 

engineers  or  n   hanics,  and  only  about   three-fifths  were 

general  laborers.  Considerable  numbers  of  the  English- 
speaking  immigrant  employees  were  foremen  or  mechanics. 
One  out  of  every   ten   Mexican  employees  who  had  been 
horn    in    the    United    Stale-    were    engineers    or   engaged    in 

mechanical  work.  All  of  the  foreign-born  Mexicans  as  well 

as  tin-  native  negroes  were  unskilled  laborers.  The  hours 
of  labor  at  the  smelters  ranged  from  8  to  12  per  day. 

The   furnaeemi'ii.   feeders,   tappers,   punchers,   vanner  and 
jigmen,  and  helpers  worked  S  hours,  as  did  the  engineers, 
motormen,  and  firemen.  Some  mechanics  worked  S  hours, 
some  nine  hours,   and   others   1(1.     General   laborers  worked 

from  8  to  12  hours,  hut   most    nmonly  8  or  9  hours. 

Wages    ranged     I      $1.50    per    day,    the    rate    received 

by  over  41K,'  of  the  Mexicans,  to  more  than  $8  per  day. 
which  was  paid  I"  a  few  of  the  foremen.  General  laborers 

were  paid  wages  varying  from  the  lower  rate  named  to 
$4.32  per  day.  Few.  however,  received  more  than  $3.5(1. 

Of  the  Mexicans  employed  as  general  laborers.  S7r^  were 

paid  less  than  $2.50  per  day:  while  of  the  foreign-born 

other  than  Mexicans  in  this  occupation  group,  85%  re- 
ceived more  than  $2.50  per  day.  The  great  majority  of 

the  general    laborers  of  tin.   native   American   and  Ihe  north 
European  races  received  from  $2.50  to  $3.50  per  day. 
The  differences  in  the  wages  paid  the  Mexicans  and  those 

paid  native-born  .and  north  Europeans  employed  as  gen- 
eral laborers  are  partly  due  to  differences  in  the  places 

held    by    individuals  of   these    rare-    :i-    gi   pal    laborers,   bid 
they  are  largely  aci   ted    for  by  discrimination   against 

the  Mexicans  in  the  payment  >d'  wages.  The  wages  paid 
engineers  and  mechanics  ranged  from  $2.55  per  day  paid 

car-repairers,  to  $4.75  paid  some  "i'  the  engineers.  Black- 
smiths, as  a  rule,  received  $3.50  per  day:  boiler-makers, 

$3.75;   carpenters,   machinists,   cranen  bricklayers, 

$4;  tinsmiths  and  iron-molders,  $4.25.  Foreman  received 

from  $2.75  per  day  paid  to  the  foreman  of  the  re-lining 

pit  at  one  smelter,  to  more  than  $S  per  day  paid  the  fore- 
man  of  the  concentrator  at    another. 

The  grand  total  of  excavation  for  the  Panama  Canal  to 

January  1  was  158,092,940  cu.  yd.,  leaving  37,230,439  ou. 

yd.,  one-fifth  the  entire  a   nut  for  the  completed  canal. 

Peruvian  Mining  News 

Chucuitambo    Gold   Mines. — The   cyanide   plant   for   the 
of  this  company  at   La  Quinua,  Peru,  was  expected 

to  he  ready  for  operation  by  the  middle  of  January.  It 
is  ol  120  ton*  daily  capacity,  and  it  is  believed  that  ore 

can  he  supplied  at  present  up  to  75c;  (lf  this,  as  develop- 
ment has  been  going  mi  steadily  while  the  plant  was  being 

constructed,  shipments  having  been  reduced  below  the  fig- 

r.i-es  of  a  few  months  ago  in  consequence.  The  saving  of 
Aliieh  is  counted  upon  in  place  of  the  60%  previously 

made,  together  with  the  known  richness  of  the  ore,  should 
moke   this   a   steady   dividend   payer. 

Ferrobamba. — The  whole  of  the  resources  of  the  Ferro- 
bamba  company  are  being  concentrated  on  proving  the 

properly  as  quickly  as  possible.  Prospecting  work  is  being 
carried  on  more  vigorously  than  ever,  and  some  fifteen 

faces  are  being  driven.  At  the  present  rate  it  should  not 
be  long  before  the  owners  can  arrive  at  a  determination 

as  lo  the  building  of  the  railway  to  connect  with  the  South- 

ern, and  in  general  as  to  the  future  operations  to  be  con- 
dueled.  This  property  has  aroused  more  discussion  than 
any  developed  in  Peru  since  the  Cerro  de  Pasco  Mining  Co. 
was  organized. 

Andaray-Posco. — The  Sociedad  Aurifera  Andaray-Posco, 

Ltd.,  operating  in  the  Province  of  Condesuyos,  with  a  paid- 
up  capital  of  £50,000,  is  now  making  very  good  prgress 

under  Ihe  able  management  of  Robert  P.  F.  Prain.  In 
November  the  president  of  the  company,  Don  Gil  Galte, 
and  another  director  visited  the  property  and  were  pleased 

with  its  present  condition.  The  3-kilometre  canal  is  prac- 
tically finished,  so  also  is  the  dam  and  intake.  The  new 

plan!  which  lay  in  Chira  for  close  on  four  years,  is  now 
at  the  mines,  and  erection  work  will  be  started  as  soon  as 

Ihe  necessary  timber  arrives,  which  will  be  in  about  a 

month's  time,  Since  January  1911  the  probable  ore  re- 
serves have  been  increased  by  about  5000  tons. 

Cerro  de  Pasoo. — The  Cerro  de  Pasco  M.  Co.  has  now  had 

in  operation  for  some  months  its  new  20-ft.  long  Pierce- 
Smith  basic-lined  converter,  and  the  basic-lined  ball-type 

converter  designed  by  the  late  Charles  F.  Shelby  while 

superintendent  of  the  smelter.  These  two  modern  convert- 
ers take  the  place  and  do  the  work  of  the  battery  of  six 

acid-lined  bessemer  converters  formerly  in  use.  with  marked 

economy.     In    ll   w   types  the  lining  remains  good  over 
several  months  of  use.  and  when  it  is  burned  out  it.  is  readily 
renewed. 

Moquegua   is  an   old   Spanish  city  in  the  heart  of  a  rich 

olive   and   gra]   untry,    and    the    terminus    of    the    Ilo- 

Moquegua  railway  recently  acquired  under  a  25-year  lease 
by  the  Peruvian  Corporation.  The  city  is  situated  among 
the  coast  hills  about  100  kilometres  from  the  port.  A 

spur  of  the  main  range  of  ihe  Andes  rises  abruptly  from 
the  low  coast  range  some  10  kilometres  east  of  Moquegua. 

whence  very  rough  and  mountainous  country  continues 
hack  into  the  interior.  A  considerable  amount  of  Bolivian 

(rode  passes  through  this  region,  taking  two  months  for 

(he  journey  with  Hamas.  Forty-five  kilometres  to  the  north- 
i  east  of  Moquegua  lies  the  promising  mineralized  region  of 

Sipincallani.  where  vein  mines  have  been  worked  exten- 
sively by  miners  of  the  Spanish  colonial  period.  Important 

deposits  ol  pure  native  sulphur  in  this  same  region  indi- 
cate great  volcanic  activity  at  sonic  past  time.  A  bed  of 

volcanic  tufa  al  one  time  has  covered  the  entire  district, 

hut  exists  today  only  on  the  hilltops.  There  appears  to 

he  an  extensive  low-grade  copper  deposit  in  sandstone,  the 
value  of  which,  however,  is  problematical,  considering  the 

topography  of  the  country.  Beautiful  stalagmites  and  sta- 
lactites are  found  in  eaves,  and  the  stream  beds  show  the 

i  of  much  leaching.  It  is  a  field  which  justifies  the 

prospector's  attention. — Peru    Today. 

Production  of  autimonial  lead  in  the  United  Stales  in 
101(1  was  14.000  short  tons,  valued  at  $1,338,000,  as  against 

12,896  short  tons,  valued  at  $1,231,010  in  1900;  and  13,629 

short  tons,  valued  at  $1,204,771.  in  190S. 
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Central  American  Mines  in  1911 

lli.-  Editor: 

Sir    In  an  article  by  T.  Lane  Carter  on  Nicaragua,  in 
your  issue  of  January  6,  speaking  of  the  < I i | •  of  thi 

iys  that  tin-  title  to  deep-level  claims  is  uncertain, 
but  thai  it  is  probable  that  the  Qovernmenl  will  change 
the  law  in  this  regard.  Lei  me  point  oul  thai  the  revised 

r.  26,  1911)  mining  laws  of  Nicaragua  were  published 
in  your  issue  of  November  I.  1911,  where  the  chi 
made  relating  to  the  dip  are  given. 

Si    ski    Adlkr. 

New  Orleans,  January  15. 

Costs  at  Arco,  Idaho 
The  Editor: 

Sir    The  correspondence  from  Arco,  Iilaho.  on  page  HO 
of  your  issue  of  January  13  interests  me:     I  cannot,  how- 

ever, make  the  figures  check  out,  and  as  1   have  a    pros 

peel  containing  .similar  ore,  I  would  be  greatly  obliged  if 
you  can  enlighten  me. 

lead  (5  4%c  (N.  Y.  pried   $20.70 

Willi  2  ••/..  silver  and  15c.  gold       1.15 

ilives  gross  value  of  ore,  as  staled,  of.  . .  .$21.85 
8096    recovery   equals       sl7..;l 

The    concentrate,    running  50%   lead   and    .") 
to  6  oz.  silver,  figures  a  concentration  of 
about  3  into   1, 

Cost  of  mining  and  milling  3  tons  (5  $1.50.  .$  450 

Cost  of  freighting  1  ton  (2   $3.25,  plus  Joe. 
for  moisture      ,       3.50 

Cost   of  smelting  1   ton       5.80 

Total  cost  on  3  tons  ore   $13.80 

Or  say  $14.S9  as  given,  or  say  $15.(10. 

cost  per  ton  of  nrc    5.00 

Leaving  a  profit  per  ton  of  ore  of    $12.31 

It  is  plain  that  $21.85  gross  value  less  $14.89  total  cost 

leaves  $G.9(i  as  profit  (your  correspondent's  figures),  but 
this  does  not  .seem  to  solve  tlie  problem. 

The  pickings  from  the  belt  of  the  high-grade  ore  may 
account  for  the  difference  between  my  conclusion,  $12.31, 

and  that  of  your  correspondent,  $6.96  per  ton;  bin.  on 
the  oilier  hand,  the  average  value  of  the  ore  is  apparently 

the  basis  of  his  figures,  as  it  is  of  mine.  I  am  inclined 

to  believe  the  $6.96,  as  the  lower  figure,  more  nearly  the 
Correct  net  value  of  the  ore.  as  the  lead  is  figured  rather 

high — though  not  too  high,  perhaps,  seeing  there  is  a  smelt- 
ing charge  made  for  an  ore  that  smelters  will  treat  free 

of  charge  if  an  allowance  is  made  on  the  price  of  the  lead 

for  getting  it  to  the  New  York  market. 
Gurdon  Bradley. 

Berkeley.   California,   January  19. 

Precipitation  of  Copper  From  Mine  Waters 
The  Editor. 

Sir — The  article,  'Precipitation  of  Copper  from  Mine 

Waters',  contained  in  your  issue  of  November  IS.  invites 
comment  and  correction — certainly  here  in  Spain,  the  'home' 
of  the  ancient  process.  Important  matters  are  referred  to 

in  it  in  a  didactic  yet  incorrect  manner,  and  it  is  abund- 
antly evident  that  the  lapses  have  been  occasioned  through 

the  ignorance  of  the  writer  of  the  article  in  question  of 
certain  well  known  and  recorded  facts  of  historical  mining 

the 
.nulv   dui'   to   lli.-   public   in   tin- 

technical  j  ind  "t  pro|  mora 
I   in  such  a  valuable  I    I 

luting' information    ami    ol    impi  •  niilic 
knowledge  as  Hie  Mining  and 

Tin                         iph  of  the  article    lei  in  baa 

ii :    "TWftfjr-inri                         188    the  making  ol  copper 
rArough  the  employment  of  tnine-watet  Ward 

d   it   is  dillicillt   t.    BAJ    bow  much  copper  went   to  waste 

in  the  early  days  through  failure  to  use  this  method,      i 
.nun    named   Morgan    was    thi  In    1880 

while  living  near  the  gulch  through  which  ran  ibe  waters 
from    the    Anaconda    and    St.    Lawrence    mines,    be    noticed 

thai    tin    cans    thrown    into   the   water   disappeared,    leaving 

a   dark  red    sediment    in    their    pll   ."      Quite   an    observant 
person,    bill    that    simple    fact    had    also   been    observed    ami 

reported  bj  one  Diego  Delgado,  elsewhere,  in  the  year 
The  third  paragraph  makes  manifest  thai  William  Led- 

ford,  iii  1901,  "was  the  lirsl  to  put  copper  precipitation  on 

a  business  basis"!  This  is  the  class  of  'scientific-historic' 
rubbish  served  up  to  lis  by  Floyd  Bushnell,  of  Califor 

nia  [Ij  in  his  'dichoso'  article.  It  may  be  advantageous, 
if  not  interesting,  to  your  readers  to  know  what  the  records 
of  Spain,  of  mining  science,  have  to  say  about  this  same 

"production  of  copper  by  precipitation"  through  the  em- 
ployment of  'mine-water1,  or  vitriolons  liquors.  It  is  to  be 

surmised  thai  the  writer  of  thai  article  does  not  make  ref- 
erence only  lo  California  [!]  for  the  ultimate  paragraph 

contains  a  more  or  less  detailed  notice  about  the  precipita- 
tion or  ,  ,  in,  iihhion  of  cupper  liquors  at  Uio  Tinto,  in 

Spain. It  is  sufficiently  well  known  in  Europe  that  this  process 

of  the  precipitation — in  Spanish  eementacion — of  copper 
contained  in  vitriolons  waters  was  patented  and  practiced 

,u  Kin  Tinto  as  early  as  the  sixteenth  century.  And  yet 

we  are  now  told  through  the  medium  and  substantial  author- 
ity of  the  estimable  and  widely  read  Mining  and  Scientific 

Press  that  it  was  discovered  by  a  Welshman  a  lew  years 

ago  in  North  -I  mi  Heal 

According  to  the  Official  Record,  the  following  opera- 
tions took  place  at  Eio  Tinto  on  the  illli  of  May,  1752.  and 

following  days   (translated)  : 

"Note  of  iron  placed  in  the  candles  or  cementation  tanks 

on  that  day  at  12  o'clock  noon  and  on  the  following  days: 
Arrobras.     Libras. 

'Planchuela  de   Yiscaya.'     Sheet  iron       24  1 

'Mierro  Vic}".'     Scrap  iron            (i  21 
Din  Hi,  a  las  11  del  dia             2  7 

"    15,  a  las    7dela  tarde  (p.m.).   Sheet  iron     49  2 
"    16,  alas    7  de  la  manana  (a.m.  I.     idem..       3  14 

"    19,  a  las    7  de  la  manana  (a.m.).     idem..      23  24" 

The  well  recorded  history  of  (bis  process  may  be  recapit- 
ulated thus:  Basil  Valentine,  who  wrote  about  1500,  in 

his  instructive  Currus  Triumphalis  Antimonii,  indicates  this 
method  of  the  extraction  of  copper. 

It  was  in  practice  in  (be  Lower  Hartz  until  the  middle 

of  the  sixteenth  century,  when  it  was  substituted  by  an- 
other process,  as  took  place  at  the  Mines  of  Rammelsberg 

on  the  banks  of  the  Oker.2 

Alonzo  Barba3  describes  this  process  as  it  was  in  opera- 
tion in  Peru  before  the  year  1637. 

In  1661  a  licencia  was  granted  by  the  Crown',  at  Madrid, 
to  AJvaro  Alonso  de  Garfias;  whilst  in  the  year  1695  a 

similar -privilege  was  conceded  by  the  same  authority  to 
Rogue  Salas  y  ITloa:  to  extract  the  copper  from  the  vit- 

riolons waters  of  Rio  Tinto. 

The  same  process,  or  the  precipitation  of  the  copper  con- 

tents of  'mine-water'  by  placing  iron  in  it,  has  also  been 
treated  of  and  described  by  Hermann,  Figueroa,  Heron 

de  Villapose,  Guenyvean,  and  others. 

'Figuier,  'L'alchimie  et  les  alchimistes.' 
=Schlutter,  'De  la  fonte  des  Mines,'  Vol.  2. 
^Alonzo  Barba,  'Arts  de  Mel.'  I,  121. 
•"Nash,  'Hist,  ot  the  Rio  Tinto  Mines,'  p.  140. 
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Ami  now  we  are  informed,  in  1911.  bluntly  and  dryly. 

iliat  a  Welshman  was  the  discover*  r  of  the  process  of  pre- 
cipitation "l  copper  by  iron,  in  California  [!]  in  the  year 

18801  Ami  as  tn  Led  ford's  being  "the  tirsi  person  to  pul 

copper  precipitation  on  a  business  basis",  from  1788  to 
llliii  some  186  tons  of  copper  precipitate  were  produced 
al  Bio  Tinto;  from  1800  to  1828,  497  tons;  and  from  1829 

in  ls-ip.  :',liit>  tuns  lit'  precipitate,  by  this  same  process. 
At  the  same  place  the  product  of  the  years  1849  to  1862 

was  5104  inns  of  precipitate,  ami  from  lSo'2  to  1872,  about 
10,193  tuns.  The  last  paragraph  of  this  article  contains 

t he  very  ventun  innation  "that  tlie  water  (of  Ri" 
Tinto)  runs  as  high  .-is  0.2  and  0.3%  of  copper."  But  if 
that  implies  a  distinction  of  class  of  cupriferous  waters, 

then  tn  what  two  classes  does  he  allude?  There  necessarily 

arc  various  classes  of  copper  liquors — 'mine-water'  is  the 
happy  phrase  of  Mr.  Bushnell — all  of  various  grades  o 
percentage  of  copper. 
But  what  is  equally  surprising  is  the  allegation  made 

also  in  the  last  paragraph  of  the  article  under  examination, 

that  "the  water  from  the  Rio  Tinto  mines,  after  having 
tun  through  the  precipitating  plants,  is  as  strong  as  the 

water  coming  from  the  Butte  mines."  Presumably  he  means us  to  inter,  as  to  these  latter,  in  their  untreated 

This  is  quite  in  harmony  with  the  other  allegations.  But 
if  that  actually  is  so.  then  the  shareholders  of  the  Rio 

Tinto  company  can  with  good  reason  charge  the  local  man- 
agement with  a  wicked  waste  of  copper:  fur  the  inference 

is    that    a    certain    quantity    of    copper    is    daily    being    Ins! 
use  of  unskillful  treatment  and  of  wasteful  supervision  ! 

But  fortunately  for  their  pockets,  and.  too.  fur  the  credit 

of  those  engaged  in  the  huge  work'  of  cementation  or 
precipitation  as  at  Rio  Tinto  is  performed,  that  is  »,//  so. 

The  linal  passage:  "thai  the  water  (at  Butte)  after  it 
passes  the  last  precipitating  plant,  shows  the  exceedingly 

small  percentage  "I  0.0002  of  copper",  should  be  very 
satisfactory  to  the  Butte  interests — if  tlmt  actually  is  Hi, 
ease.  \V.  G.  Nash. 

Minas  de  Rio  Tinto.  Spain. 

[Our  correspondent's  letter  is  of  so  much  interest  ami 
contains  statements  of  so  much  value  thai  it  can  scarcely 

be  regretted  that  the  limitations  of  bis  knowledge  of 
American  geography  and  local  history  have  led  him  into 

some  misconceptions  regarding  the  article  in  question.  Mr. 

Bushnell's  opening  paragraph  disclosed  the  fact  that  he 
was  discussing  copper  cementation  at  Butte  (a  place  which. 
we  may  add  for  the  benefit  of  our  correspondent,  is  in 
Montana,  as  far  from  California  as  Rio  Tinto  from  Lon- 

don). There,  strange  as  it  may  seem,  the  cementation 

process  was  for  some  time  actually  unknown,  though  it 
bad  been  so  long  practised  elsewhere.  The  history  of 
the  early  mining  and  metallurgical  development  of  Amer- 

ican mining  districts  is.  in  many  cases,  only  preserved  in 

the  memories  of  the  pioneers,  who  frequently  disagree  as 
to  details,  but  there  seems  little  doubt  a  citizen  of  Butte, 

knowing  that  copper  could  be  precipitated  from  its 
solutions  by  the  us.-  of  metallic  iron,  actually  discovered 
the  feasibility  of  precipitating  metallic  copper  from  the 

water  which  had  for  years  hen  pumped  from  the  mines 
of  the  Butte  district  and  allowed  to  escnuo.  The  apparent 
analogy  between  this  and  the  work  at  Rio  Tinto  dissolves 

npon  close  examination;  in  the  latter  case  the  operator 
is   dealing   with    a   comparatively   strong   liquor   resulting 
fr    metallurgical  operations,  while  in  the  former  a  dilute 

natural  solution,  relatively  free  from  the  arsenic,  anti- 

mony, and  bismuth  which  interfere  with  complete  precipi- 
tation at  Rio  Tint,,,  is  employed.  Tt  is  well  known  that 

the  salida  which  is  allowed  to  run  to  waste  at  T!io  Tinto 

contains  an  appreciable  pei.  <  stage  a  ci  ppei  and  it  should 

be  equally  obvious  that  it  is  thus  allowed  to  escape  be 
cause,  under  the  local  conditions,  it  is  uneconomical  tn  at- 

tempt a  more  complete  precipitation.  Mr.  Bushnell's  paper 
is  of  much  value  because  of  the  quantitative  statements 
regarding  Butte  practice  it  contains,  and  we  hope  that 
those  of  our  readers  wdto  are  in  possession  of  such  data 

will  correct  any  errors  of  fact,  if  such  exist. — Editor.] 

w-lhUl,  appendix. 

Conservation  of  Investments  in  Gold  Mines 
The  Editor: 

Sir — I  have  read  the  criticism  by  Charles  Janin  in  your 

issue  of  December  16  on  my  article  which  appeared  in  the 
issue         D  her  !).     In  the  criticism  the  conservation  of 

dividends  in  t he  protection  of  capital  by  a  mining  deree- 
torale  is  deprecated:  in  fact.  Mr.  Janin  states  that  such  a 

policy  is  usurping  the  function  of  those  authorized  by  the 

laws  of  the  land  for  the  protection  of  imbeciles.    The  sub- 

stani   t  the  criticism  is  evidently  the  idea  that  an  investor 

in  a  milling  company  has  the  right  to  l""k  after  ins  own 

money  and  tin-  profits  therefrom.  Such  an  idea  is  theo- 
retically ideal,  hut,  like  innumerable  other  theoretical  ideals. 

it  is  sadly  wanting  in  practical  application.  A  mining  com- 

pany is  not  a  mechanical  collection  of  units  in  the  shape  of 

shareholders;  it  is  a  unit  in  itself  and  a  policy  that  con- 
serves the  welfare  of  this  unit  will  likewise  conserve  the  in- 
terests of  the  component  parts.  Without  presuming  on  the 

space  of  your  serious  paper,  by  the  use  of  such  sarcasm  as 

Mr.  Janin  employs.  1  might  briefly  point  out  that  our  view- 

points are  far  from  coincident.  That  of  Mr.  Janin  is  evi- 

dently from  the  little  shareholder,  thence  to  the  public  com- 

pany. I  believe  the  welfare  of  the  company  is  primary, 

and  it  competently  managed  and  its  capital  amortized  the 

industry  from  a  broad  viewpoint   is  benefited  and.  as  a 

non,  the  collective  and  individual  interests  of  share- holders. 

The  Oroya  Brownhill  during  its  productive  life  built  up 

b  reserve  of  over  $2,000,000.  This  property,  as  those 

interested  in  English  mining  companies  will  know,  was  one 

of  the  most  famous  -old  producers  in  Australia.  When  Us 

ore  resources  became  curtailed,  these  funds  were  applied  to 

the  purchase  and  development  of  two  other  properties,  the 

Oroya  Black  Range  and  the  Oroya  Links.  The  success  of 

these  latter  enterprises  can  be  substantiated  by  a  little  in- 

vestigation. The  exhaustion  of  the  orebodies  of  the  parent 

mine  was.  therefore,  countered  by  the  substitution  of  two 

other  mines  of  present  earning  power  and  indications  of 

future  life.  The  Camp  Bird  mine  is  now  practically  ex- 

hausted, but  the  prospect  of  the  successful  continuance  of 

the  company,  Camp  Bird.  Ltd.,  is  excellent;  the  large
 

cash  reserve  being  utilized  in  the  purchase  of  the  Santa 

Gertrudis  mine.  Instead  of  the  shares  being  quoted  as 

worthless,  as  is  usual  with  most  mining  enterprises  when 

their  ore  resources  are  exhausted,  or  nearly  so,  the  present 

market    valuation    of    the    enterprise    is    well    over    .Mr , 

premium.     The  I   k  value  of  the  holding  of  Camp  Bird.. 

Ltd..  in  the  Santa  Gertrudis  Company.  Ltd..  is  estimated 

at  approximately  $5,700,000.  The  Progress  Mines  of  N
ew 

Zealand  have  pursued  a  similar  policy,  bavin-  re-invested  
in 

the  well  known  Lla.-kwalcr  mine,  together  with  other  suc- cessful investments. 

Such  a  policy  ..f  capital  conservation  has  many  significant 

features  of  attraction.  The  existence  of  an  experienced  di- 

rectorate and  a  tried  engineering  stall'  is  a  point  that  will 

appeal  to  any  business  man.  The  efficiency  of  the  engineer- 

ing staff  in  starting  up  new  work,  when  expensive  mistak
es 

are  frequently  made,  is  paramount.  When  new  work
  is 

started  by  a  newly-organized  staff,  the  personal  equation  "t 
each  member  of  which  is  unknown  to  the  others,  efficiency 

is  almost  impossible  and  the  liability  of  expensive  mi
stakes 

is  in  proportion  to  the  gravity  of  the  work  to  be  under- 

taken. There  is  also  a  great  disproportion  of  the  lime  re- 

quired to  obtain  results,  irrespective  of  the  question  of  mis- 
takes. 1  believe  this  is  one  of  the  prime  causes  of  mining 

failures,  and  its  significance  cannot  be  overestimated.  On 

the  other  hand,  new  work  under  an  experienced  general 

manager  who  is  in  harmony  with  his  directorate  and  wh
o 

knows  the  relative  capability  of  the  members  of  his  stall 

from  previous  experience,  is  started  and  completed  with  a 

minimum  of  time  and  expenditure  producing  maximum 

results.  In  a  word,  the  organization,  collectively  and  in- 

dividually, is  efficient,  having  numerous  experiences  and 

precedents  to  guide  it  successfully. 

Mr.  Janin  then  sroes  on  to  discuss  the  relative  difference 

in  issuing  stock  at  its  par  value  with  the  common  practice 
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Wliirli  i"  lln' 
■lj    pretty  much  «  i|U<nttiun  nl   I  he  relative 

•hip  and  has  nothing  to  do  with  the 
Midi.  el  t luii .  owing  i"  mj  abaeuce  in  Europe,  1 
have  bean  unable  to  reply  al  an  earlier  dale. 

MOHOM    W«M 

\.  «  York  *  ii > .  January  r_'. 

The  Editor: 

Sir     \h     Webber  roulcnds  tbal   while  the   right   of  the 

■tor  in  mining  ro  ■  look  after  bis  own  money 
■  rally  ideal,  bin  ability   to  do  dly  wanting 

in  praetieal  application.     He  eritieizee  me  for  Boggi 
Ibal  even  so  i(   is  not  the  Bperial   fundi   if  a 
mining  directorate  to  usurp  the  right  to  become  guardians 
id  the  incompetent  shareholders,  yel   he  implies  thai 

mi  invest"!-  puts  bis    y  in  mining  shares  he  should  be 
the  ward  bj  adoption  of  the  directors.  Abu,  Mr. 

Webber  evidently  believes  thai  a  distinction  should  be 
drawn  between  the  small  shareholder  and  one  more  heavily 
interested;  whereas  one  of  the  fundamental  principles  of  a 
corporation  is  that  •  Bhall  be  on  an  equality  with 
all  the  other  share-;,  and  iliat  each  shareholder  shall  b 

(lv  with  all  other  shareholders  in  proportion  to  his 
holdings.  Of  the  relative  advantages  tc>  be  gained  by  in- 
vesting  in  those  mining  operations  which  are  under 
I  etenl    technical    direction    as   i   pared    t"   those    in    the 
bands  of  the  inexperienced  discussion  is  unnecessary.  Ii 
i-  obvious  even  iii  tin-  sarcastic.  On  the  other  hand,  an 
incompetent  directorate  is  hard  t"  oust,  especially  in  .1 
paying  company,  and  the  same  applies  t"  the  staff.  The 
experience  of  an  efficient  staff  can,  however,  be  utilized 
in  new  ventures  by  those  who  wish  to  participate  in  those 
ventures.  The  basis  of  contention  in  this  discussion  is 

whether  when  mi  becoming  a  shareholder  in  a  mining 
company,  the  investor  does  so  with  the  idea  of  securing 
the  resultant  profits  from  its  operations,  if  any,  or  if  he 
is  simply  subscribing  in  a  blind  pool,  the  profits  from 
which  may  be  used  for  the  purpose  of  perpetuating  the 
company  as  a  whole,  and  for  the  possible  benefit  of  those 
in  control  of  .the  management. 

The  investor  in  a  mining  company  often  invests  solely 
upon  his  own  judgment  as  to  the  physical  valuation  of  its 
holdings,  or  upon  the  judgment  of  some  one  upon  whom 
he  professionally  relies.  He  assumes  that  the  property  in 
question  will  be  as  skillfully  handled  as  al  the  lime  of  his 
investigation,  ami  that  the  profits  will  be  distributed  t<>  die 
shareholders,  ami  it  is  u]    this  assumption  that  he  bases 
his   valuation   of   the   shares.     Chance    may   have   favored 

the  company,  yel  lie  may  1  lace  no  reliance  in  the  jndg   al 

.0'  those  in  control  in  acquire  other  property,  ami  be  un- 
willing t"   participate  in   an  exploration   1   ipany  carried 

on  under  their  direction.  And  Mr.  Webber's  proposal  is 
tantamount  to  making  each  mining  company  an  exploration 
company.     The   primary  idea   of  a   mining  c   pany   is  a 

body  id'  adventurers  joined  together  for  seme  specific 
purpose,  upon  the  completion  of  which  the  company  is 
resolved  into  its  constituent  parts  with  division  of  assets, 

if  any  exist.  Mr.  Webber's  scheme  is  to  keep  a  successful 
company  going.     This  would  certainly  appeal  in  the  pro- 
  rs  ami  directors  of  a  successful  company,  who  could 
then  have  their  good  fortune  as  a  tangible  asset  in  future 
promotions. 

As  to  the  examples  cited  by  Mr.  Webber,  \  Pail  to  see  in 
any  instance  that  he  has  demonstrated  that  the  directors  have 
invested  the  profits  of  their  respective  companies  more  wisely 
than  the  shareholder  could  have  done  on  his  own  account  if 

they  had  been  distributed  in  the  first  instance.  Tic  articles 
of  incorporation  of  one  of  these  companies  provided  for  a 
high  rate  of  remuneration  to  the  directors,  and  they  were  no 
doubt  not  averse  to  benefiting  by  this  clause  by  investing 

their  shareholders'  money,  in  order  to  continue  participating 
in  the  profits,  where  they  could  not  hope  to  get  so  favorable 

1.1    indc. ilc    that    bad 

relationship  t.i  the  hoi  articipatod  by  taking 
intermediate  profile,  tin-  pun-haw  1  1,   1  tin-  new  pro] 
might  have  !  aid. 

Ciiahi       J 

Januai 

Gyratory  v.  Jaw  Crushers 
The  Kdiinr 

Sir  Can  you  refer  me  In  any  reliable  comparisons  be 
Iweeu  the  two  types  of  ore  or  rock  ci  and 

jaw.'  I  .-annul  find  anything  comprehensive  along  this 
line.  Engineer. 
San  Francisco,  January  33. 

[The  besl   data  on  the  two  types  of  crushers  available 

may  he  found  in  Richards 'Ore  Dressing',  Volume  I.    There 
nm,  however,  for  much  additional  data.     It  is  difficult 

a  direct  comparison,  fur  the  reason  that  both  types 
nf  crushers  arc  nol  generally  used  in  the  Mime  mill  ami 
under  the  saini   minimis.    The  besl  chance  lor  comparison 
is  where  in  rebuilding  has  been  replaced  by  the 
cither.      Sn  1  he    experience    of    three    engineers, 
each  having  used  both  styles  of  crusher,  ii  may  be  said 
tbal  fur  large  capacities  the  gyratory  has  the  advantage 
nf  a  lower  capital  cosl  for  actual  tonnage  handled;  ordi- 

nary renewals  are  nut  greatly  dissimilar;  extraordinary  re- 
pairs mi  the  gyratory  may  offset  largely,  if  not  -entirely, 

iis  other  advantages.  The  trouble  arises  from  broken 
spindles.  It  is  difficult  in  secure  steel  shafting  "f  the 
quality  ueeded  fur  this  use.  ami  breakage  is  markedly  irreg- 

ular.     A    given    spindle    may    last    a    long   lime,    only    In   lie 

replaced,  when  finally  broken,  by  a  rapid  succession  ^i' 
imperfect  ones,  tin  this  account,  costs  averaged  over  a 
-hull  period  only  may  well  he  especially  deceptive.  It 
is  none  the  less  significant  thai  practically  all  of  the  large 

new  plants  include  gyratory  crushers. — Eiimui.  | 

Mount  Boppy  Gold  Mine,  N.  S.  W. 

The  Mount  Boppy  mine  is  well  known  as  the  premier 
gold  producer  nf  New  South  Wales,  but  it  is  common 
knowledge  that  ihe  treatment  methods  in  use  for  many 

years  have  been  hopelessly  nut  of  date,  and  very  wasteful. 
Although  the  lode  is  large,  il  has  contained  some  rich  ore- 
sl   is  of  gold,  The  oxidized  portion  of  the  lode  is  free- 
milling,  ami  fairly  well  adapted  in  amalgamation  and  eya- 
nidation  by  sliming.  The  sand,  when  treated  by  the  cyanide 
process,  never  gave  a  really  good  extraction,  Ihe  residue 
always  having  a  fairly  high  gold  content,  and  was  used 
for  filling  up  the  stopes.  The  slime  always  gave  a  good 
extraction  when  consisting  nf  oxidized  ore  only.  Sand 
containing  $2  In  $2.50  per  ton  is  said  to  have  been  freely 

used  I'm'  stope-fllling.  The  sulphide  portion  of  the  vein 
contains  a  small  amount  nf  free  gold,  but  il  Ire.  not  yielded 
a  good  extraction  by  cyanide  treatment,  either  in  the  form 
of  sand  or  slime,  especially  when  the  original  value  was 

high.  The  company  is  now  busily  engaged  with  the  erec- 
limi  of  an  all-sliming  plant  mi  the  Moore  vacuum  system. 
It  is  understood  a  royalty  of  6d.  per  ton  has  to  be  paid, 
but.  notwithstanding  this,  it  is  hoped  that  the  results  will 
show  a  considerable  improvement. — Mining  and  Engineer- 

ing Review. 

As  the  oxygen  in  air  diminishes,  Ihe  flame  of  a  candle 
or  lamp  is  affected  in  Iwo  ways.  In  the  first  place,  ihe 
light  emitted  steadily  diminishes.  Roughly  speaking,  the 
light  of  a  candle  or  lamp  diminishes  by  30%  with  a  fall 
of  1%  in  the  oxygen  content,  and  the  flame  will  no  longer 
burn  when  the  oxygen  has  fallen  from  the  normal  (20.03%) 
to  about  17.5%.  A  further  effect  is  that  the  flame  becomes 
less  and  less  stable  and  it  is  more  and  more  easily  blown 

out  by  any  chance  draft  or  movement. 
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Concentrates 
Most  or  these  are  In  reply  to  questions  received  by  mall. 

Our  readers  are  Invited  to  ask  questions  and  give  Informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

■pvAHLUTK  is  a  mineral,  found  in  Norway,  approximating 
apatite   in   composition,   but   containing  small   ami 

of   CO,   and    water.      The    formula    2Cn  .1'/)..  CaCO,.  •  .11  ,0 
lias  been  assigned  to  it. 

A  FREQUENT  cause  o£  explosions  in  compressed  air  dis- 

** charge  pipes  and  reci  ers  is  an  accumulation  of  car- 
hon  in  the  pipes  or  of  oil  in  the  receiver.  Oil  should  be 

drawn  . >tT  from  all  air  receivers  at  frequent  intervals. 

rPllK  first   census  of  the   Panama  Canal   Zone  was  taken 

from  March  3  to  June  23,  100S,  and  showed  the  popula- 
1 

tion  ot  be  50,003,  of  whom  24,296  wen-  employed  on  (he 
Canal  or  railroad  work.  This  did  no!  include  the  employees 

living  in  Panama  and  Colon.  The  whites  numbered  1.4,635, 

the  blacks  34,785,  and  the  yellow  583. 

/"ABJECTIONS  to  the  use  of  reinforced  concrete  for  cer- 

"  tain  classes  of  buildings  are  that  where  it  is  necessary 
to  make  frequent  changes,  alterations,  and  repairs,  and  in 
fact  in  any  structure  that  is  not  intended  to  be  permanent 

for  many  years,  it  becomes  very  costly.  When  it  has  out- 

1'ved  its  usefulness,  it  is  expensive  to  remove  and  the  mate- 
rials have  little  or  no  value. 

A  LTHOUGII  many  beds  of  gravel  are  found  where  suit- 
able clean  material  for  concrete  work  may  he  obtained, 

it  is  more  often  the  case  that  clay  and  loam  are  mixed 

with  the  gravel  in  excessive  proportions.  These  substances 

form  a  coating  on  the  stones  and  pebbles  which  prevents  the 
cement  from  forming  an  intimate  bond  with  the  stone. 

The  strength  of  the  concrete  thus  has  only  the  strength 

of    the    cement,    losing    a    gnat    deal    nf    the    value    of    the 

aggregate. 

fTNTIL  recently,  with  rare  exceptions,  shaft  bottoms  have 
been  lined  with  timber  only.  Such  mine  timbers,  it  of 

white  oak.  last  live  to  eight  years,  depending  on  whether 

the  natural  conditions  foster  dry  rot,  and  if  of  black  oak 

or  white  pine,  shorter  periods.  As  the  cost  of  replacing 
such  timbers  is  greater  than  their  first  cost,  when  a  mine 

lasts  over  twenty  years  it  is  manifest  that  wood  timbering 
is  in  the  long  run  more  expensive  than  reinforced  concrete 

and  there  is  always  the  great   danger  of  its  taking  fire. 

I"    F.AH,  when  present   in  bullion,  is  best  oxidized  by  nitre 
or  sal-ammoniac:  tin.  by  means  of  potassium  carbonate; 

anth   ty  and  arsenic,  by  means  of  nitre  or  stirring  with 
an  iron  rod.  Sodium  carbonate  is  to  be  avoided  unless 

there  is  silicious  matter  present;  still,  a  little  of  it  with 

nitre  seems  t..  work  well,  even  if  the  bullion  is  quite  pure. 
Bone-ash  and  silica  save  the  crucible  from  the  action  of 

the  oxides,  and  are  especially  useful  in  thickening  slags  in 

case  thickening  is  necessary.  If  bullion  is  poured  together 
with  slag,  it  should  be  perfectly  liquid. 

QULPHUB  is  of  use  both  directly  and  indirectly  to  al- 

^  most  even-  individual,  ftr  it  touches  vitally  the  fertiliz- 
ing industry  in  an  indirect  way.  and  fruit  growing  more 

directly.  In  the  form  of  pyrite  it  is  extensively  employed 

in  the  manufacture  of  sulphuric  acid,  which  is  largely  used 
in  the  manufacture  of  phosphate  fertilizer.  An  immense 

quantity  of  sulphur  is  used  in  bleaching  wood  pulp,  the 
chief  law  material  of  our  newspapers.  Match  manufac- 

turers, powder  makers,  sugar  refiners,  and  makers  of  rub- 
ber goods  all  use  it.  and  as  a  drug  it  is  well  known. 

'HE    'Cassel    Gold-Extracting    Process'    depended    on    the 
solvent    action   of  chlorine  generated   electrolytically   in 

i    alkaline   solution.      Tt    was    found,    however,    that    such 

solvents  attacked  the  base  metals  in  the  ore  in  preference 

lo  the  gold.  Attempts  were  made  to  dissolve  the  gold  ami 
limit  the  action  on  base  metals  by  adding  chlorine 

bromine,  without  the  electric  current,  and  introducing  a 
salt  which  would  neither  absorb  CI  or  Br,  nor  precipitate 

gold,  but  which  would  precipitate  base-metal  compound-. 
The  processfcvas  investigated  in  1886  by  a  research  syndi- 

cate, which  directed  its  efforts  toward  finding  a  gold  solv- 
ent which  would  not  dissolve  base  metals,  and  the  Mai  - 

Arthur-Forrest  cyanide  process  was  the  outcome  of  their 
efforts. 

TV/TOXI  MKN'TS  an. I  of  a  claim  in  the  field  will 
control  over  the  stated  courses  and  distances  in  the 

location  notice  when  the  two  disagree.  If  the  claim  as 

monumented  conforms  with  the  requirements  of  the  law 

to  the  size  and  shape  and  marking  of  a  claim,  it  is  en- 
tirely valid.  Thus,  where  the  location  notice  calls  for 

given  distances  ''easterly"  and  "westerly"  from  the  point 
of  discovery,  but  the  monuments  define  an  L-shaped  claim, 
if  the  claim  as  marked  conforms  to  the  requirements  of 
the  law.  it  is  entirely  valid,  as  against  any  subsequent 
locators. 

TDIGHT   of   one    stockholder   in    a    corporation   to   access 

to  a  list  of  his  fellow-stockholders  with  their  regis- 
tered addresses,  has  been  affirmed  by  the  Supreme  Court 

of  Maine.  The  Maine  statute  requires  corporations  organ- 
ized under  the  laws  of  Maine  to  keep  such  a  list  upon  file 

in  the  clerk's  office  in  Maine.  The  San  Toy  Mining  Co.,  it 
is  complained,  first  filed  a  list  without  addresses,  and  later 
when  the  addresses  had  been  supplied,  ordered  its  clerk 

to  refuse  access  to  the  list.  This  right  of  access  was  en- 
forced by  mandamus.  State  statutes  on  this  point  differ. 

New  Jersey  assesses  a  fine  against  any  corporation  official 

refusing  the  information  when  duly  requested. 

QTANDAKD  screens,  according  to  the  recommendation 

of  the  committee  appointed  for  that  purpose  by  the 

Institution  of  Mining  and  Metallurgy,  should  have  a  screen- 

ing area  of  25%.  This  cannot  exactly  be  attained  in  prac- 
tice, because  of  the  mechanical  difficulties  of  manufacture, 

and  because  the  standard  sizes  of  wire  do  not  exactly  lit 

these  specifications.  Thus  a  20-mesh  screen-,  with  0.025-in. 
wire  and  an  opening  of  the  same  size,  has  exactly  2.V , 
screening  area,  as  lias  a  100-mesh  screen  with  0.005-in. 

wire  and  opening.  But  a  standard  30-mesh  screen,  with 

0.0167-in.  wire  ami  0.0166-in.  opening  has  24. S' ,  screening 
area,  and  an  SO-mesh.  with  0.0063-in.  wire  and  0.0062-in. 

opening  has  24.6%  screening  area.  But  these  differences 
are  much  smaller  than  the  experimental  errors  which  occur 
even  in  the  most  careful  screening  work.  Standard  screens. 

which  can  easily  be  obtained,  should  always  lie  used  in 
screening  tests. 

"pHE  states  which  are  spoken  of  as  the  mining-law  stale-. 
A  for  the  reason  that  the  mining  law  is  in  daily  use  i' 
them  and  that  they  are  generally  assumed  to  be  the  whole 
field  of  American  mining  law.  are  California.  Oregon.  Wash 

ington,  Idaho.  Montana,  North  Dakota.  South  Dakota.  Wyo- 
ming, Colorado.  Utah.  Nevada,  Arizona,  New  Mexico,  and 

the  District  of  Alaska,  ll  will  be  noticed  that  they  include. 

besides  the  Rocky  Mountain  and  Pacific  Coast  States,  the 
Dakotas  ami  Alaska.  Of  the  remaining  states,  many  never 

had  any  public  domain:  to  others  the  mining  laws  were  not 

extended  or  were  subsequently  repealed.  The  law  has  some 
force  and  utility  in  Arkansas.  Florida.  Louisiana.  Missis- 

sippi, and  parts  of  Oklahoma,  but  owing  to  the  almost  total 
absence  of  public  mineral  land  in  those  states,  they  need  not 
be  considered.  Texas  Inning  joined  the  United  Slales  as  a 

sovereign  power,  retained  possession  of  her  unoccupied  un- 
claimed land,  enacting  a  state  code  of  mining  laws  to 

govern  them.  For  the  Philippine  Islands  special  mining 

laws  have  been  provided.  The  possessions  of  the  United 
States  outside  of  Alaska  and  the  Philippines  have  no  mining 
laws. 
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Special  Correspondence 
MEXICO 

■  LLAfl  111  I  "I'fi  l:  Pro  I  l!l|  I, 

Mining  n  illy  arc  optimistic  concerning  the  in   

iliair  i ut ur.-  of  (be  mining  industry  in  Mexico  The  pi 
favorable  prices  of  silver  end  copper  encourage  mining 

activity,  anil  it  i>  believed  Ibal  the  danger  ol  serioui 

tnrbances  has  passed.  Plans  dial  weft  delayed  by  Ibe  polit- 
ical upheaval  of  ■  year  ago  will  be  carried  onl  this  year, 

ami  Ibe  investment  of  much  foreign  capital  i>  ex|  ected. 

I   deals  of  importani  ding. 

The  lins   Estradas  mint'  in  the  Tlalpujahua  district   of 
Uichoaean    generally  referred  to  as  au  El  Oro  property 

continued  ti>  hold  Oral  place  among  Mexican  producers  dur- 

ing 1811.     The  year's  production  was  about   PU.OOO,   
ami  tin'  dividends  paid  in  the  twelve  mouths  totaled  1*6,000,- 
000.     Figures  covering   11    months  show   o   production   of 

MEXICO    MINES   OF   EL   ORO. 

t»ln,iiii7.ii!is  from  435,317  tons  of  ore  milled,  and  profits 

of  1*5,563,488.  The  li<  st  monthly  record  was  in  June,  when 
t lie  revenue  from  47,705  tuns  of  ore  milled  was  1*1,175,12] 
and  the  profit  P675,051.  In  March  and  September,  also, 

the  revenue  was  over  a  million  pesos.  The  four  principal 

concerns  of  the  El  Oro  section— Dos  Estrellas,  El  "i"  M. 

&  R.,  Esperanza,  and  Mexico  Mines  of  El  Oro — had  n 

total  production  in  1913  of  aboul  r*20,000,000. 
Qreene-Cananea  closed  the  year  with  a  December  produc- 

tion of  3,706,000  lh.  of  copper,  a  slight  increase  over  the 

production  in  November.  According  to  a  Cananea  report, 

L.  1).  Riekeits.  general  manager,  has  announced  that  ar- 

rangements are  being  made  for  the  early  payment  of  a  divi- 
dend, but  the  proposed  rate  is  not  stated.  Greene-Cananea 

now  is  producing  copper  at  aboul  9c.  per  lb.,  and  at  its 
present  rate  of  production  and  the  present  price  of  the 

metal  the  earnings  are  sufficient  for  a  substantial  disburse- 
ment. The  issued  stock  of  Greene-Cananea  amounts  to 

2,500,000  shares,  par  value  $20.  The  1911  production  of 

the  Moctezuma  Copper  Co.  (Phel]  s-Dodge)  was  25,512,558 
lb.  of  copper,  as  against  22,659,651  lh.  in  1010.  The  De 
ceinber  output,  2.Sri4.4(i4  lh..  was  the  largest  of  the  year. 

An  important  announcement  in  connection  with  copper 
production  in  Mexico  is  that  the  railroad  to  he  built  from 

Balsas,  the  terminus  of  the  Cuernavaca  division  of  the 

National  Railways,  to  the  Pacific  ports  of  Zihuatenejo  and 
Acapulco  will  include  a  branch  to  the  [nguaran  copper 
mines  in  Michoacan,  and  that  a  smelter  will  be  built.  These 

mines  are  controlled  by  the  Paris  Rothschilds,  who  also  con- 
trol the  Boleo  copper  mines  in  Lower  California,  and  they 

have  been  extensively  developed.  The  concession  for  the 
railroad   was  recently  granted   the  Mexican   Pacific   Co.,   of' 

I        -id.-., 
.nut    /ihii.ilcuc],.    on,!. 

for  production  i-  reached, 
II     tribute   mbetantinlly   to   ll 

output        M 
Ann. .mi.  -  id.-  Ibal   the   ll.-h.-m   oil   interest!  turn 

entered  into  contracts  .  ,.\.  ■ 
of    al   I     Vi.llllll.llMll    hlil.    .1     \l  and    that 

re  an  average  pr   t    18c.  pel   hid      h. 
liveries    ler  contracts  daring  the  present  year  mil  avi 
Jl.lMin    lilil.    of   oil    |  in-   day.    ami    the 

the-.-    deliveries    i   ixpected    to    total    $4,200,1        The 
y  intercuts  have  storage  for  about  8,000,000  bbl.  of 

oil.   and    this    will    he    increased    lo   al    least    In. nun.      bbl. 

Tin-  possible  production  of  the  present  wells  is  estimated 
at  fr   10,000  I..  70,000  hi, I.  per  day.    The  Dohenj   bold 

ings  i  al    600,000  :i'i.-  of  land,  75$   of  which 
is   owned,    and    the    remainder   held    Wider    leases.      The    in 

vestments    |o    dale    total    about    $7,500,1        The    principal 

Doheny  companies  are  the  Mexican   Petroleum  Co.,  Ltd.. 

of  Delaware,  a  parent  organization,  ami  the  Mexican  Pi 
leniii   Co.  of  California,  and  the   llunsle.-a    Petroleum   Com 

pany. 
NEW  YORK 

Has  the  'Coppkb  Merger'  Been  Accomplished!  Greene 

Cananea  Dividend.-  Porphyry  ash  Placer  Notes. — 

English  Shares  Popular. 

The  possibilities  which  lie  in  the  coming  together  of  (he 

larger  banking  interests  that  are  interested  in  leading  cop- 

per properties  has  formed  one  of  the  chief  topics  of  in- 
terest  ai   ig  mining  men  during  the  past  fortnight.     Many 

profess  to  see  in  the  underwriting  of  t lit-  bonds  and  stock 

of  the  Inspiration  Consolidated  Mines  Co.  by  .1.  1'.  Morgan 
&  Co.,  anil  in  I  he  grouping  of  factors  in  tin   pper  world 

around   the  directors'   table  of  that    company,   the   practical 
achievement  of  tin-  much-talked-of  copper    rger.     If  this 
is   what    has   in    reality   been    aci   plished,   it    is   truly   a 

most  important,  even  epochal,  movement  in  copper  min- 
ing. From  a  Wall  Street  point  of  view  such  a  substitute 

for  a  Rotation  which  was  to  do  for  copper  what  the  United 

Slates  Steel  Corporation  has  done  for  steel,  is  by  no  means 

.satisfactory.  The  share  markets  in  the  Last  have  for  a 
long  time  needed  a  new  leader,  and  such  a  leader  as  would 

appeal  to  that  general  public  which  has  forsaken  the  Street 

very  largely.  Wall  Street  has  for  some  time  been  in  a 
frame   of  mind    where   it    would  give   its  kingdom — not    for 
a    horse   hut    Cor    a    lead    mule.      The    course    of    events 

since  the  first  of  the  year  has  marked  even  inure  emphat- 
ically the  prevailing  lack  of  public  support.  During  the 

latter  half  of  December  and  through  the  holiday  season 

I  h.-ii-  was  an  obvious  marking  up  of  goods  upon  the  shelves, 
prices  were  advanced,  and  a  generally  brisk  business  air 

assumed  as  far  as  possible,  all  in  preparation  fur  the 
semi-annual  distribution  of  dividends.  The  latter  half  of 

January  discloses  tin-  market  dropping  once  more  into  dull- 
ness such  as  is  supposed  to  come  only  ill  hottest  midsummer. 

If  into  the  prevailing  stagnation  there  could  he  brought  a 

new  leader,  especially  one  with  which  people  at  large  are 

as  familiar  as  they  are  with  copper,  it  would  be  most  wel- 

come. If  copper  interests  are  to  get  together  without  any 

fanfare  of  trumpets,  without  any  big  distribution  of  secur- 
ities, the  financial  centres  will  count  it  an  opportunity  lost. 

Th-  Greene-Cananea  dividend  has  been  announced;  'Joe 
per   share    is    to    be    paid    March    1.      The    Greene-Can:   n 

i.-    purely    a    holding    company,    and    the    payment    of    the 
present    dividend    is   made   possible   by   dividend    pax   nts 

upon  the  part  of  the  old  Greene  Consolidated  Cop]  er  and 
the  Cananea  Central  Copper  Co.,  the  two  subsidiaries  ol 

the  Greene-Cananea.  Each  of  the  operating  companies  is 

paying  title,  per  share,  making  a  total  distribution  of  aboul 

$960,000.  Of  this  amount,  some  $.'10,000  goes  to  those 
rebellious  holders  of  Greene  Consolidated  who  have  re- 

fused to  exchange  the  old  stock  for  that  of  the  holding 

company.     The  Greene-Cananea  company  will  in   its  turn 
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distribute  some  and  retain  -  1,000  in  its 

treasury.     The  present  dividend  will  be  the  first  pa; 
made  to  Greene  Consolidated  shareholders  since  1907.    W. 

E.  Corey,  former  president  of  the  l"niti-il  states  Steel  Cor- 
poration, has  been  elected  a  director  of  the  I 

to  till  the  vacancy  created  by  the  resignation  of  "Cap'n 
Jim"  Hoatson. 

The  final  meeting  of  the  shareholders  of  the  Butte  Coali- 
tion was  held  in  New  Jersey  last  week,  and  the 

of  dissolution  has  been  filed  at  Trenton,  New  Jersey.     The 

Butte   Coalition    Co.   was  one   of  the   most    important 

ping  stones  in  the  path  of  John  I>.  Ryan  and  Thomas  F. 

Cole,  and  its  formation  was  the  direct  result  of  the  efforts 
of  Messrs.  Cole  and  Ryan  to  patch  up  peace  with  11 

anil  terminate  the  appalling  snarl   of  litigation,  which   in- 
volved nearly  every  im]  ortant  ami  many  unimportant  prop- 

erties in  Bmte  and  had  so  far  passed  beyond  the  control 

of  the  courts  as  to  almost  preclude  the  possibility  of  adjust- 
ment by  such  tribunals.     All  of  the  Butte  Coalition 

except  the  Anaconda  stock  and  the  cash  in  the  tret 

having  been  already  administered  upon,  there  remains 
distribute     ■         52  -  of  Anaconda  at  Ml  in 

go  to  each  holder  of  WM  shares  of  Butte  Coalition. 

The  Lake  copper  country  i-  enjoying  increased  interest 

in  developments  at  two  or  three  properties.  At  the  Vic- 
toria, which  is  the  oldest  of  all  the  Lake  properties,  the 

first  work,  by  white  men,  having  been  done  on  that  ground 

in  177],  operations  are  pointing  to  the  opening  up 

large  territory  heretofore  considered  as  of  no  particular 

value  as  mining  ground.  The  Mayflower  and  the  Old  Col- 
ony are  looked  upon  as  large  possibilities  in  the 

future,  perhaps  to  furnish  material  for  market  operations 

similar  to  that  which  followed  the  opening  of  the  amygda- 

loida]    bed    in    the   ground    of    the   Lake    Copper    Co. 
I  suffered  in  the  plan  to  consolidate  all  the  subsidiaries 

of  the  Calumet  <x  Heda  bail  a  depressing  effect  npon  the 

on  market   for  copper  -  new  live  issues 
with  attractive  speculative  possibilities  will  be  heartily  Wei- 

ll  by  Boston   traders. 

The  underwriting  which  J.  1'.  Morgan  &  Co.  has  as- 
sumed for  the  Inspiration  Consolidated  Copper  Co.  con- 

sists of  $30,000,000  in  stock  and  $6,000,000  in  convertible 

bonds.  The  shares  of  the  old  Inspiration  company  are 
being  exchanged  for  the  shares  of  the  new  company, 
the  basis  of  two  shares  of  old  stock  for  one  of  new.  and 

Live  Oak  is  being  exchanged  on  the  basis  of  two  shares 
of  the  new  company  for  one  share  of  Live  Oak.  This  is 

calculated  on  a  basis  of  fj.0  for  Inspiration  and  $40  for 

Live  Oak.  and  shareholders  are  given  the  privilege  of  mak- 
1  the  stock  at  these  prices  instead  of  excha:  _  „ 

if  they  so  desire.  Notwithstanding  the  importance  of  the 
announcement  and  concerted  action  recently  put  forth  to 

make  a  boom  in  copper  metal,  and  indirectly  in  copper 
shares,  the  upward  turn  seems  to  have  reached  its  utmost 

t.  and  prices  of  both  the  metal  and  the  Bharec 

inclined  to  sag.  The  shareholders  of  the  Ray  Central  i 
per  Co.  have  approved  the  issue  of  $1,800,000  convertible 

The   La  Grange  Placer  Mining  Co.  has  been  organized 
to  take  over  the  La  Grange  M.  Co..  a  hydraulic  property 
in  Trinity  county.  California.     The  La  Grange  M.  Co.  was 
operated    as    a    dose    corporation    and    is    claimed    to    have 

one  of  the  largest  hydraulic  mines  in  the  world.  The 

late  Robert  S.  Mather,  head*  of  the  Chicago,  Rock  Island  & 
ic  railway,  was  president  of  tin-  company.  The  shares 

of  the  new  company  are  to  seek  an  active  market  on  the 
Xew  York  curb. 

of  the  features  of  the  mining  market  in  New  York 

is  the  activity  in  American  mining  properties  which  are 
under  English  management  and  which  are  traded  in  on  the 
London  Stock  Exchange.  These  shai  - 

lowing  on  this  side  of  the  water,  due  in  no  small  part  to 
the  fad  that  investors  can  keep  closely  in  touch  with  mining 
operations  and  can  see  a  monthly  report  without  havl 

invoke  extreme  legal  .  .-to  learn  what  is  going  on. 
The  recent  rapid  rise  in  Esperanza,  due  to  some  favorable 

developments  on  the  eleventh  level,  created  quite  a  little 
interest  and  a  fair  volume  of  business.  There  is  a  con- 

stantly growing  body  of  investors  who  like  the  speculative 

feature  of  mining  enterprises,  but  who  are  no  longer  will- 

ing to  go  into  'get-ricli-i|iiick'  and  doubtful  schemes,  and 
who  have  learned  to  like  the  English  method  of  mining 

operations, 
fie  collapse  of  the  Porcupine  excitement  is  a  paten; 

illustration  of  bow  far  the  public  has  become  educated  in 
milling  finance.  Canadian  business  has  suffered  so  far  as 

to  cause  the  temporary  closing  of  the  exchange  in  Toronto, 
and  it  is  quite  evident  that  whatever  remains  to  be  done 
in  the  Canadian  gold  district  that  has  beeu  so  much  in 

the  public  prints,  is  to  be  done  without  any  support  from 
the  outside  investor. 

The  trial  of  George  Graham  Rice,  in  the  Federal  court, 

charged  with  conducting  a  bucket  shop  and  using  the  mails 

for  fraudulent  purposes,  drags  along  without  further  inci- 
dent than  the  rupture  between  the  principal  defendant.  Rice, 

and  the  attorneys  in  charge  of  the  case,  and  the  attempt 

by  Rice,  who  is  nothing  if  not  versatile,  to  conduct  his 
own  defense.  It  was  found  necessary,  in  the  interest  of 

liency,  to  appoint  counsel  for  the  defendant,  and  the 

esumed  its  slow  pro-' 

BLACK  HILLS,  SOUTH  DAKOTA 

Development   Notes. — Grubstaking   Cojjcebh   INCORPOR- 

ATED.— HollESTAKE   MAKES   N*KW    R BOOED  FOR  Pboduc- 
tiox. — Annual  Report. 

Wood  brothers,  of  Montreal,  have  secured  options  on 

the  Hidden  Fortune  and  Columbus  properties,  and  a  sys- 
tematic examination  of  the  orebodies  is  now  well  under 

way.  The  unwatering  of  the  two  shafts  has  beeu  started, 
at  the  Hidden  Fortune  by  means  of  pumping,  and  at  the 

Columbus  by  skips.  The  first-named  shaft  is  300  ft.  deep, 
and  the  latter  500  ft.  At  the  Columbus  the  workings  are 
extensive  on  the  200  and  500-ft  levels.  In  addition,  drifts. 

tot  pits,  and  shallow  shafts  are  being  sampled.  Further 

development  work  is  planned  for  both  big  shafts  in  min- 
ing and  diamond-drilling.  Two  diamond-drills  have  been 

delivered,  one  at  each  shaft,  and  several  thousand  feet  of 

drilling  will  be  done.  Both  shafts  are  equipped  with  goo! 

plants:  each  has  a  double-drum  hoist,  air-compressor. 
and  shop.  The  samples  are  being  handled  in  an  assay 

office  which  was  fitted  up  in  Deadwood.  It  will  be  neces- 
sary to  make  several  thousand  assays  in  the  course  of 

the  work.  The  work  is  in  charge  of  A.  M.  Howat,  of  Los 

•  d  by  John  Muir  and  Roy  H.  Clarke. 

who  are  taking  the  samples,  and  II.  I).  YVhitehouse.  who 

has  charge  of  the  assay  ollice.  The  property  under  exam- 
ination totals  about  1000  acres  and  adjoins  the  Homestake 

on  the  west  ami  north. 

Alter  several  months  work,  sinking  is  to  be  discontinued 
and  lateral  work  undertaken,  at  the  North  Homestake  shaft, 

at  Maitland.  A  station  now  being  cut  is  at  a  depth  of  620 
ft.  below  the  surface,  or  40o  ft.  below  the  point  where 

sinking  meneed   last   summer.     A   deep  sump  and 

good-sized  station  will  be  cut.  and  cross-cuts  will  be  driven 
intersect  veins  disclosed  in  diamond-drilling. 

The  Golden  Crest  company  has  levied  an  assessment  of 

10c.  per  share  upon  the  stock  issued.  A  movement  is  on 

g  the  stockholders  to  reduce  the  capitalization 
aid  get  the  affairs  in  shape  for  financing  the  property,  SO 

that  operations  can  be  undertaken  at  the  mine.  The  prop- 

erty is  equipped  with  a  40-stamp  mill,  thoroughly  modern, 
and  one  of  the  best  plants  in  the  Black  Hills,  but  internal 

difficulties  arose  about  the  time  the  mill  was  completed,  and 
it  has  never  bandied  any  ore  whatever.  Earnest  efforts  are 

now  being  made  to  straighten  out  the  difficulties,  and  to 
raise  money  to  take  care  of  indebtedness  and  judgments. 

The  Black  Hills  Smelting  Co..  owner  of  the  new  smelter 

being  completed  at  Galena,  has  taken  a  lease  from  the  Gold- 
en Flat  company  on  the  Hardin  mine  in  Two  Bit  gulch. 

This  mine  contains  a  large  body  of  pyritic  ore.  some  of 

which   carries  much   gold,   and   it   is   planned   to   haul   the 
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smeller,    iiml    -niir    the    middle    Of    .lamlliry    weather 

I  -i.  tliul  u  i-  I"— ilili-  i"  cxpcdil 
n  baa  been 

irporated,  and   il   ii  proposed  to  raise  locally   $20,000, 
which  «ill  be  enoug  ike  100  |>i  or  one 

i.i  .i.l.  I  leadwood,  and  Rapid 

t'ii\  sled,  and  will  re<  id  upon  applies 
iinii-  for  grubstakes  froui  the  in  their  n 
ive  b>  alii 

Hi   stake  produced  bullion  valued  al  $0,040,000  during 

tin-  yew  19X1,  the  lai  dnction  in  its  history. 
During   the   si     period   il    paid   dividends  amounting   to 

10,400,  making  a  t  *  •  i  ;i  I  to  and  including  December  25, 

of  $27,539,040.  Ore  milled  during  the  year  amounted  t" 

1,">1  I. ii. ;."■  tons,  so  thai  the  average  recovery  was  $3.92  per 
ton,  and  dividends  (0.805  i  er  ton,  Besides  these  large  divi 

dend  dish:  the  Spearflsb  hydro-electric  plan)  and 
ntlior  improvements  oosl  a  great  deal  of  money,  so  thai 

tin.  actual  profits  wen   nsiderably  above  the  dividend  re- 
quirements. In  order  in  conform  to  the  Government  cor- 

poration tax  law,  a  reporl  mnsl  be  made  al  the  close  of 

the  calendar  year,  so  the  fiscal  year  of  the  corporation  was 

changed  to  close  on  that  date  instead  of  June  1.  The  re- 
port tu  stockholders,  which  will  -   i  be  issued,  will  cover 

tin.  period  from  June  I,  1911,  to  December  31,  1911. 

BUTTE,  MONTANA 

Anaconda    Norse     Butte   &    Ely.    Election. — Develop 

MUST    AT  THE    StKWART. —  PROGRESS   AT    1'lLOT    Bl'TTK. 

From  present  appearances  it  would  seem  thai  prac- 

tically every  branch  of  the  Anaconda  Copper  Mining  Co.'s 
industry  will  be  operated  by  electricity  within  the  nexl 
twelve  months.  The  latest  announcement  is  that  the  com- 

pany mad  running  betwen  this  city  and  Anaconda  is  to 

be  operated  by  electricity.  It  is  estimated  that  the  expense 

of  changing  the  Butte,  Anaconda  &  Pacific  railroad  Front 

to  electricity  will  be  about  $1,000,000.  Including 

side-tracks  and  lines  running  in  and  around  the  mines,  the 
railroad  has  111  miles  of  track,  and  the  whole  system  will 

he  ready  for  operation  in  about  one  year.  Seventeen  motors 
will  be  required  t"  operate  the  passenger  and  ore  trains, 

and  the  only  difference  in  them  will  be  that  those  employed 

in  the  freight  hauling  will  lie  geared  differently  from  those 

engaged  in  running  the  passenger  trains.  Before  deciding 
on  the  system  to  be  used,  much  time  was  devoted  to  an 

investigation  of  the  trolley  and  storage-battery  systems, 

and  the  trolley  system  was  adopted.  The  power  for  oper- 
ating will  come  from  the  Great  Falls  line,  which  was  built 

to  this  city  for  the  purpose  of  supplying  the  mines  and 
the  smelter  at  Anaconda  with  power.  A  thorough  test  Wat 

made  and  the  conclusion  was  reached  that  there  was  enough 

power  going  to  waste  to  more  than  meet  all  that  was  re- 
quired to  operate  the  railway. 

The  Duluth  men  won  out  in  the  annual  meeting  of  the 

Butte  &  Ely  Copper  Co.  which  was  held  in  this  eity  a 

few  days  ago.  There  was  some  apparent  friction  between 
the  Butte  directors  and  those  from  outside,  but  il  was 

only  over  a  question  of  policy,  and  everything  was  adjusted 

later.     .T.   I',.  Cotton,  of   Duluth,   president   of  the  company. 
was   unable   to  CO    to  the   meeting,  and   he  sent    John    \V. 

Neitkom,  an  attorney,  with  full  power  to  represent  him 
and  armed  with  proxies  sufficient  to  carry  out  an  arranged 
program.  This  seemed  rather  objectionable  to  the  local 

men,  and  they  wanted  to  delay  matters  for  some  purpose 
or  other.  This  Mr,  Neukom  was  not  disposed  to  concede, 

so  when  a  motion  to  adjourn  \'nr  a  week  was  proposed,  he 
protested,  but  in  spite  of  his  protest  I  Ik-  local  man  in  llie 
chair  declared  the  meeting  adjourned.  Then  Mr.  Neukom 

got  busy  and  called  the  gathering  to  order  again.  The 
majority  of  the  Butte  men  retired,  but  a  few  remained. 

John  D.  Pope,  general  manager  for  the  North  Butte  com- 

locted  John   It.  Cotton,  .i    \\     '■ 
Duluth,  and  John   D.  Pope  and  T.  B    Mi 

of  tin-  city,  din  met   ami 
d  Mr.  Cotton  president,  Mr.  Po|  ident,  Mr, 

Matiey  treasurer,  and  Mr.   '■-■  (-rotary.     P 
On*  Roj  s.  Alley,  private  secretary   to  John  D.  R 

Inry    for  the  c   pany.     Anion'.,   the  matte  ■ 
  sidered   at    the   meeting   "as   the   removal   of  the 

office  of   tin    company    to    Duluth,   but    the   nan 

lllOUglll     thai     tin-     was    0"t    advisable,    and    held    that      ■ 
all  the  officers  would  he  in  Duluth  except  the  vice  president, 

there  s|   1,1  |„.  an  assistant   secretary  here,  and  one  of  the 

IN  TIIK.  CENTRAL  BLACK  HILLS 

clerks  in  .Mr.  Pope's  office  was  selected  for  this  position. 
The  annual  report  of  Mr.  Cotton  was  read  at  the  meeting 

and  to  this  a  majority  of  the  Butte  stockholders  took  ex- 

ception, inasmuch  as  it  did  not  contain  any  definite  state- 
ment as  to  the  future  development  of  the  property.  It 

was  contended  that  it  should  have  outlined  some  positive 

policy,  rather  than  make  the  statement  that  if  certain  con- 
ditions were  found  correct,  something  must:  be  done.  The 

report  showed  that  on  January  1  of  this  year  there  was 

in   the   treasury   something  over   $240,000,   but    that    since 
then  it  developed  thai   $100,000  had  be     transferred    from 

a   bank  in   this  city  lo  Duluth. 
The  ore  discovered  in  the  new  adil  of  the  Stewart  mine 

is  said  lo  be  rich  and,  inasmuch  as  (he  mill  at  Wallace  is 

being  taxed  lo  ils  capacity  in  handling  the  present  out  put 

of  between  450  and  .100  Ions  per  day.  there  is  talk  of  secur- 
ing the  Tiger  mill  at  Burke,  Idaho.  K.  Augustus  Heinze. 

who  has  llie  controlling  interest  in  the  Stewart  property, 

has  wired  Unit  he  will  be  in  this  city  in  a  few  days,  and 

that  he  will  proceed  to  the  Coeur  d'Alene  to  investigate 
the  situation.  E.  J.  Carter,  one  of  the  directors  of  the 

company,  says  that    the  company  has  been   entirely  mil    of 



220 MINING  AND  SCIENTIFIC  PRESS February  :;,  L912 

■  lebi  onths  and  that  he-  sees  no  reason  why  there 
should  not  he  a  substantial  dividend  paid  in  the  near 

Future.  The  Pilot  Butte  company  has  completed  a  station 
mi  the  900-ft  level  ami  a  cross-cut  is  being  driven  to 
intersect  the  Berlin  vein.  The  shaft  will  be  carried  to  a 

depth  of  1500  it.  to  meet  the  cross-cut  from  the  Black 
Rock  mine  of  the  Butte  &  Superior  company.  Delay  in 

the  arrival  of  some  of  the  guys  for  the  new  Tuolumne 

surface  plant  has  prevented  the  new  equipment  being  put 
in  commission  before  this.  The  steam  was  turned  on  and 

everything  found  to  he  in  good  order,  but  it  will  lie  near  the 
middle  of  the  month  before  the  plant  will  lie  in  active 

operation.  A  lire  which  had  its  origin  in  the  old  St.  Law- 
rence mine  in  1889  and  which  lias  been  burning  ever  since, 

got  away  from  the  fire-fighters  for  a  short  time  the  other 

day  and  destroyed  the  air-shaft  of  the  Mollie  Murphy  mine. 
There  was  no  other  damage. 

KALGOORLIE,  WESTERN  AUSTRALIA 

Labor  Government  Ends  Engineers'  Society  Strike. — 

Phthisis    Commission    Report.  —  Water    Prices. — 

General  Notes. 

In  my  last  notes,  mention  was  made  of  impending 

trouble  with  the  Engineers'  Society,  which  embraces  litters. 
tinsmiths,  blacksmiths,  and  other  skilled  men  on  the  mines. 
There  are  about  L30  of  them  all  told,  and  they  practically 

tried  to  hold  up  the  mining  industry  of  Kalgonrlie  by  de- 
manding lime  and  a  half  for  overtime,  double  rates  for 

Sundays  and  certain  holidays,  and  partly  new  schedule  for 
all,  ami  new  agreements  about  apprentices.  The  Union 

would  not  go  ty  arbitration,  as  it  should  have,  and  all  sim- 
ply stopped  working,  ll  was,  and  it  was  nol  a  strike. 

They  had  no  sympathy  from  the  Chamber  of  Mines,  tin- 
other  unions,  and  the  community  generally.  They  were 

easily  led  out,  and  their  demands  quite  out  of  place  at  the 

present    lime.      The    men   si   I    out    lor   two   weeks,   during 
which  time  efforts  were  made  to  come  to  an  understanding, 

with  little  success,  until  a  member  of  the  present  Labor 

Government  look  a  hand  in  the  mailer  and.  it  is  said,  prac- 
tically forced  the  men  to  return  to  work  and  abide  by  the 

arbitration  award  when  given  later  on.     It  was  a  ease  of 

eluded  from  mines,  and  from  a  fund,  on  the  lines  of  the 

National  Insurance  scheme  in  England,  whereby  the  em- 

ployer, employee,  ami  Government  contribute  one-third  each 
to  an  insurance  fund,  these  men  are  to  be  paid  certain 

amounts,  given  hospital  and  medical  attention  while  neces- 

sary, and  their  dependents  are  to  he  kept  also,  in  the  mean- 
time, ll  is  suggested  that  affected  men  he  placed  on  the 

land,  in  part*  selected  by  the  Government.  The  commis- 
sion did  not  recommend  that  the  New  Zealand  system  be 

adopted  at  all.  Regarding  underground  work  and  ventila- 
tion it  remarked  that  where  development  is  of  temporary 

character,  or  on  unprofitable  orebodies,  ventilating  ap- 
pliances are  only  necessary,  but  where  along  pay  ore  winzes 

should  be  sunk  al  the  usual  intervals  for  a  natural  draft. 
It  is  quite  understood  that  forcing  the  mines  to  install  a 
lot  of  machinery,  or  sink  unnecessarily,  would  probably  be 

1   xpensive  and   result   in  some  (dosing  down,  and  others 

cutting  the  profits  unreasonably.  The  men  are  to  be  pro- 

tected, yet  this  can  lie  overdone. 
At  this  time  of  the  year,  the  Mines  Department  grants 

exemptions  from  working  mining  leases  for  from  1!)  to  30 
days,  depending  on  the  remoteness  of  goldfields,  lo  enable 

all  to  take  their  Christinas  and  New  Year's  holidays  down 
at  the  coast  or  in  oilier  districts. 

Some  rather  interesting  tables  were  recently  placed  be- 
fore the  Minister  for  Works,  by  a  deputation  asking  for  a 

reduction  in  the  price  of  water  for  low-grade  mines  within 
the  scope  of  supply  from  the  water  scheme.  Al  present, 

the  big  mines  in  the  water  trust  pay  $1.68  for  1001)  gal.. 

tor  ordinary  purposes,  and  36c.  for  sluicing  away  residue; 
and  low-grade  outcrops  around  here  yield  84c.  profit,  of 
course  taking  all  their  water  from  the  Government.  This, 

they  wish  reduced  to  4Sc.  per  1000  gal.  to  stimulate  the 

working  of  more  low-grade  mines,  which  are  mostly  small. 

'fhe  Minister  said  (hat  the  scheme  must  be  run  on  business 
lines,  and  was  doubtful  about  granting  the  request,  as,  in 

the  past,  reductions  to  certain  parties  had  not  resulted  in 
any  increase  of  consumption.  The  water  main  was  capable 

of  carrying  5,600,000  gal.  per  day.  but.  owing  to  internal 
corrosion,  its  capacity  was  now  only  3,000,000  gal.,  which 
was  all  being  sold.  The  table  referred  to  above  showed  the 
following : 

Hunting- 
ton Men  em- 

Company,                                       mills,  ployed. 

Golden    Dream           1  '20 
Lone   Hand          1  7 

Hannuns   Consols           2  27 
Hidden    Secret       15 

Hadden   Bros       3  18 

Cost  per 
Rate  per 

Ore 
Tons Value Water ton  treated 

,    1000. 
in  sight 

monthly. 

per  ton. 

used,  gal. cents. cents. Ions. 

1.243 

$1.80 

31S.0OO 27 

S4 

150,000 

1,000 

1.32 200,000 17 84 
50.000 

1.300 
1.78 200,000 13 84 

30,000 500 4.32 200,000 35 84 
37,000 800 160,000 20 96 

the  mines  gradually  (dosing  down  if  repairs  could  nol  be 
made  to  machinery,  although  most  of  them  could  have 
worked  on  for  a  considerable  lime.  By  this  action  130 

men  held  up  an  industry  employing  nearly  0000  and  sup- 
porting  a  community  of  30,000  persons.     The  Chamber  of 
Mines  met  the  men  in  g   1  spirit,  and  agreed  to  make  any 

award  retrospective  to  November  20.  Such  a  business  as 

ibis,  with  the  recent  stupid  strike  at  Mr.  Lyell.  in  Tas- 
mania, the  trouble  at  the  Litbgow  Iron  Works  in  New  South 

Wales,  and  oilier  trifling  disputes  in  which  men  are  badly 
advised,  makes  one  a  trifle  fired  of  Labor  at   limes. 

'I'lie    .Miners'    Phthisis    I  "!    has    presented   its   re- 
port   to    Parliament.      It  ds    that,   within    three 

months    of    any    Act    being    passed,    all    men    employe 

mines   in   Western  Australia   should   he  medically  examined 

oi      '  KBi  cnlo  i  ted   certificate   lo 
that  effect,  while,  ai  intervals  of  not  more  than  six  mo 

similar  examinations  are  t        i    place.    If  any  are  affected, 
the   sufferer,    the    management,    and    the   authorities    are    lo 

he  notified,  and  the  first  excluded  from  win!  about 

mines.  A  Miners'  Claim  Board  is  lo  be  formed  by  the 
appointment  of  Governmenl  officials  and  representative  oi 

1  lie  employers  and  men.     This  board  is  to  deal  with  men  ex- 

The  above  includes  representative  low-grade  mines,  all 
being  profitable.  As  we  are  having  such  a  dry  and  hot 

season  (in  fact,  the  past  IS  months  has  been  so)  water  sup- 
plies are  low  or  run  out,  so  the  Government  is  doing  its 

best  lo  supply  all  mining  districts  near  the  water  scheme, 
and  sink  wells  and  dams  for  parts  remote  from  this  supply. 

Glancing  through  the  reports  from  mines  generally,  I  have 

noted  satisfactory  development  work  in  the  Bullfinch,  Moun- 
tain Queen,  and  Marvel  Loch  near  Southern  Cross;  the 

group  generally  at  Meekatharra  ;  the  Yuaniui  and  Morning 
Star  in  the  East  Murchisnn  ;  at  the  group  on  the  new  find 

at  Paynesville;  the  Lancefield  at  Laverton;  the  Sons  of 
Gwalia  and  district;  Ora  Banda;  and  the  usual  yields  from 

Kalgoorlie.  The  Government  is  erecting  five  stamps  at 
Mt.  Egerton,  sending  it  by  way  of  Peak  Hill;  improving 
the  battery  at  Marble  Bar,  and  is  making  new  regulations 

for  the  payment  of  sand  and  slime  at  public  mills.  A  5- 
stamp  mill  has  been  erected  at  Paynesville,  the  mill  near  Mt. 
Magnet  has  been  leased  and  will  he  improved,  the  Yuanmi 

and  Mountain  Queen  mills  are  almost  ready,  and  the  Asso- 
ciated Northern  is  to  ereel  a  large  plant  at  Ora  Banda  on 

its  Gimlel  South  Extended  mine.  The  latter  plant  is  prac- 
tically   planned   out    and    will    consist   of  the   following,   all 
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hour  through  ■ 

through  like  thu     Tin-  new  li 
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•    be    added,    bm>                      'iitircl)    Kiiperaede  Ibe    lii-i 
■tyle  nt    filter.     Tba  gold  output    for   November  From   all 
iiiim    and  ibe  yields  Cram  the  chief 

IS    lollow- 

Tonimse        Value.  Profit 

ialed  10,10  -■■.           -   ' 
ited    Northern  1,002  35,            

Burbanks   Mam    Lode       1 .7: : t  18,            
Qolden  How  Shoe     34,400        150,600  3,000 
Qolden  Ridge        2,664          37,600  B,700 
Oreal   Boulder  Perseverance...  30,660        U9,000 
Greal    Boulder   Proprietary...   16,815        340,000  131,000 
Oreal    Bengali                           64,   i  11,500 
Barnaul!        5,150                 10 
Ivanhoe      20,019       300,000      90,1   

Kalgnrn'        10,740        108,500      62,1   
Lake  View  &  Star      17,525        105,500  18,000 

l.nk.-  View  &  Oroya  Explorat'n     7330            8,900  2,900 
Oroya  Black  Range         1,610          16,000  16,900 
Oroya   Links        10,010          59,300  9,800 

Sons   i.i'   Qwalia      13,715        132,200       IS,   I 
Sons  of  Owalia  South       2,334          16,100  5,300 
South   Kalgurli       9,410          60,000  11,300 

Prom  ol,l  residue. 

LONDON 

PttOWTfi  0»  THE  CORNI8H    TAILINGS  CO.-     &.  C.   Ki.io's   Re 
port  on  the  Broken    Hill  Mink.     Tasmania   Gold 

M.  Co.  Affairs. 

A  few  months  ago  I  gave  in  thes<   lumns  some  par- 

ticulars of  the  work  of  the  Cornish  Tailings  <'<>..  which  was 
formed  a  year  and  a  half  ago  for  the  purpose  of  re-treating 
the  tailing  dumps  belonging  to  the  Cam  Brea  &  Tincrofl 
mines.  These  dumps  arc  practically  the  only  ones  in  the 
Camborne  district,  for  it  has  been  almost  the  universal 
•  ii-tum  to  discharge  the  tailing  into  the  Red  river  and  other 
streams,  much  to  the  advantage  of  those  who  re-worked  the 
Sand  and  slime  between  the  mines  and  the  sea.  The  tailing 
from  Cam  Brea  &  Tincrofl  was  not  disposed  of  in  the  same 
way.  for  the  simple  and  sole  reason  that  no  convenient 
water-course  passes  the  mines.  Many  people  have  thought 
of  tackling  these  great  piles,  but  various  difficulties  have 
stood  in  the  way.    The  Cam  Brea  &  Tincroft  company  has 

always  been  so  short  of  m   -y  that  it  has  not  been  able  to 
introduce  the  desired  improvements  into  the  mine  operations 
themselves,  let  alone  provide  capital  for  the  necessary  planl 

for  re-treating  the  dumps.  'Another  difficulty  is  thai  there 
is  no  site  available  on  the  spot  for  the  plant,  and  in  addi- 

tion it  has  hitherto  been   impossible  to  find  a  suitable  pit   
in  which  a  right  of  way  could  be  obtained.    The  absence  of 
a  supply  of  water  for  the  dressing  planl   has  also  been  an 
obstacle.      The    present    ventures    belong    to    the    Baillieu 

group,  identified  with  Broken  Hill  and  other  mines  in  Aus- 
tralia, ami  Arthur  Richards  is  the  manager.    The  treat) 

plant  has  been  erected  at  Wheal  Agar,  between   Camborne 

and    Redruth,   about    a    mile    away.      The    first    part    of    Ih" 
journey  is  made  by  tram,  but  this  has  not  been  allowed  to 
cross  the  high-road,  so  the  remainder  of  the  journey  has  to 
be  done  in  carts.    This  double  transfer,  of  course,  inert 
costs.    The  plan  now  is  to  dispense  with  the  carting  and  I" 
perfonn  the  rest  of  the  transfer  by   pipe-line.     The   firsl 
unit  of  the  plant  was  designed  for  the  treatment  of  200  tons 
per  day,  but  since  then  an  additional  unit  has  been  cr 
and  within  three  or  four  months  the  capacity  will  be  raised 
to  400  tons  per  day.     The  re-grinding  is  done  in  tube-mills, 

d>.  melallii  ilcnl 
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;   have  known  in  Cornwall  bow  llu 
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bj    Ibe  vanning  ihovel.     The  200-ton   planl  00  to 
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liahed.  and  I  give  them  in  tabular  form  herewith: 
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By  referring  to  the  table-  of  output  during  loll  it  will 
be  seen  thai  this  company  is  one  of  the  substantial  pro- 

ducers of  black  tin   and  cat   npare  with  such  a  mine  as 
the  Levant.    The  profit,  of  course,  is  tar  higher  than  at  any 
nine,  and  it  is  obvious  that  with  a  capital  nf  only  £40,000 

enture  is  relatively  far  more  profitable  than  any  other 
tin  venture  iu  the  county.     I  have  UO<  been  able  tn  give  you 

-  for  ilu  divisible  profit,  as  the  accounts  are  not  com- 
Tbese  will   follow  later,  when    I   shall  be  able  In  give 

-till  further  information.    The  dumps  arc  estimated  to  con- 
tain 1,250,000  tuns,  which  with  the  increased  plant  will  last 

ten  years  or  BO. 
One  of  the    si   important    recent   events  tit   Broken  Hill 

has  been  t In-  discovery  of  another  hide  on  the  property  of 
the  British  Broken  Hill  mine.  Your  Australian  corre- 

spondent has  already  given  particulars  of  this,  but  un- 
fortunately  the    information    published    locally   has   been 

eagre,  for  the  reason  that  the  control  and  offices  of  the 
company  are  in  London,  and  the  directors  do  nol  as  a  rule 
publish  such  news.  There  was  so  much  agitation  in  Aus- 

tralia in  connection  with  this  matter,  and  sn  many  adverse 
rumors  were  circulated,  that  the  directors  decided  to  obtain 

independent  advice,  and  nol  I"  rely  solely  on  the  views  and 
statement-  of  the  manager,  W.  11.  Woodhead.  Accordingly 
the  services  of  George  C.  King  were  requisitioned.  Mr. 
King  some  years  ago  was  connected  with  the  Broken  Hill 
Proprietary,  so  he  is  conversant  with  local  conditions;  and 
since  then  he  has  won  his  spins  in  Western  Australia  as  a 

mine  manager.  A  cable  summary  of  Mr.  King's  report 
was    i-siied    this   week,   and    bis   views  coulil'lll    those  of   Mr. 
W   Ihead.     When  first  published,  his  figures  appeared  to 
be  much  lower  than  those  given  by  Mr.  Woodhead  last 
November,  and  there  was  an  inclination  on  the  market  to 
consider  his  report  unfavorable.  On  closer  examination, 
however,  il  was  found  thai  bis  figures  referred  solely  to  the 

new  lode,  while  Mr.  W   (head's  wire  those  uf  the  total  re- 
serve in  the  mine,  two  very  different  things.  Mr.  King 

considers  a  million  Inns  of  ore  as  a  reasonable  estimate  of 

the  available  ore  in  the  new  lode  as  far  as  develo]   snts 
have  disclosed,  and  lie  quotes  the  average  content  of  15.8% 

lead,  12.."K;  zinc,  and  8.2  oz.  silver  in  the  ore  so  Ear  treated 
as  likely  to  be  maintained.  People  acquainted  with  Broken 

Hill  conditions  estimate  the  shareholders'  profit  on  Ibis  ore 
at  £1  per  ton.  though  the  editorial  authorities  of  the  financial 
papers  here  are  inclined  to  think  this  figure  optimistic. 
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Ketch  ;  kin 

The  -  etrated 
f.>r  lii  ft.,  and 

lead  >  some  £  _  -- 
loo.     E.  F.  Moore  is  manager  for  tin 

The  Taxaxa 

Below,  left-limit  bench  claim,  discovered  ore  aver.  _     _ 

a  recent  report  from  Fairbanks. 

ARIZONA 

TV 

Mike  Hannon  has  secured  an  option  on  tbe  1 '   _  .     - 
-    a   recent    report,   and   will   start    development    in   the 

near    future.      B 
•:een  property. \TY 

Thomas  Tate  ami  associates  have  secured  a  least- 
Warrior  mine.  _  - 

the  commissar}    •                rated   by   the  30   will 
be  closed. 

Maricopa   COCKTT 

.un-hoist  is  to  be  erected  at  the  mail     - 

Monk-    Cnst..    property   near    Wiekenburg.      The    present 
equipment  will  be  moved  about  1300  It.  up  the  hill,  where 

another  deep  shaft  will  be  sunk.     Newspaper  reports  state 

that  ore  from  the  mine  occurring  in  "kid:  -  over 
silver.     S:  >  driving 

-    -.-mil  of  the 

Mohave  Couhti 

It    is   reported   that   the   Calumi 

I   properties  Silver  creek 
of  the  San   Fn>  •  ■  .iter- 

power   for  both   milling  and   mining.     The   claims 
option  are  sold  propei 

ate  that  J.  F.  Carter  and 

•niller  are  -  the  eras  seep- 
on  their  proper;  ir-pit 

of  the  Tom  Reed  mill.     They  recently  shipped  their 

carload  to  the  smelter,  and  estimate  the  value  of  the  ship- 
ment as  about  $3  in.     The  T 

tried  ineffectually  to  retain  the  water  by  da     - 

CALIFORNIA 

Nevada  i  Ytxty 

;al  Correspondence.  I — The  Pennsylvania  M 

preparing  to  install  an  electric  pump  on  the  1100-ft.  level. 

The  machine  has  a  eapaeil  _-al.  per  min..  with  a 
vertical  lift  of  600  ft.  It  will  be  operated  by  a  150-hp. 

ree  has  been  recently  increased. 

The  mill  now  comprises  20  stamps,  including  the  lo  re- 
cently purchased  and  installed.  It  is  currently  rumored 

that  considerable  bonanza  ore  is  being  mined  from  the 

1100-ft   woo        _-  the   Empire  mine.     The   North   Star 

the  uuwatering  of  the  i 

and  Providence  shafts  at  the  Champion  group.    The  Worth- 
laced  by  an  electric  pump, 

to  be  placed  in  the  1800-fT  level  of  the  Champion, 
i  sow  is  _-  -  . 

acti'.  i  .  will  be  started.     The 

north  drift   from  the  100-t't.  level  of  the  Champion  mine has  been  ree 

M.   i  e  Washing  g  amis- 
sion early  in  Ft bruai .  -  strong 

body  of  ore  ranging  from  Values  aver- 

age aroui   ;   -■  "  _  silver.     Spi     -rtield, •  are  chiefly  interested.     T 

terests  have  de\  -  Suns 

and   other  claims   in    this  district.      Tin-    shaft   at    the   Marc 

_    -         to   the  160-ft.   |N.int.  wheti 
will  lie  sent  to  intersect  the  vein.     Peter  Bradshaw  is 

svitte. 

PumAS  CotrsTt 

...Id   Queeu  group  of   placer  claims.   Nelson   Creek 

district,  wilMrie  -  ;ff's  sale  February  lfi 

-     - 
Tl'OLlMXE   ColN'TV 
-  s  are  making 

:iion  of  the  Jin     '        -  ideaee.     A 

shaft  and  a  70-ft.  drift  ex|  '.  vein  of  g 
grade  ore.    A  streak  along  the  foot-wall  ass 

The  mill  at  the  Republican  ti.:  Jacksonville,  will 

-   irted  by  the  mi. Kile  oi   February.     The  ore  will  a 

from    the    McDougall    an. I     Id  - 
which  devel  rk  has  been   in  progress  for  several 

weeks.     Ei-_  -  ived  at  the  property 
will  l>e  used  in  tii     construe  u  the  for- 

mer to  the  latter  rlai  _  i  also  is  being  built 

to  the  McDougalJ  clai  -  up  equip- 
ment have  just  been  taken  to  the  Montana  King,  a  claim 

situated  in  the  Basin  iefa  has  three  gold-bearing 

veins.     The  property     -  '  :■.  Q. 
.Tahn.  and  Richard  Whipple,  all  of  Tuolumne.     The  miners 

from  Nome  who  are  pros  _  •   Shine  ranch,  north- 
west of  Sonora,  have  uncovered  rich  gravel.     A  rumor 

it  that  mine  has  been  sold.     The  Sam  Will- 

iams mine  has  been   purchased  by  John   Cassey,   who  pro- 
-  to  develop  the  property. 

The  Trent    Engineering  Co..  which  secured  the  contract 

to  re  _     ri;e  Black  Oak  mine  plan'. 
electric  transmiss 

line   is   being   constructed   to   the    property    from    Phoenix 

lake,  a  distance,  by  direct  line,  of  aliont  four  miles.     The 

Tu< 

COLORADO 

Clear  Creek  Coocty 

denee.) — The    Capital    M.   i   T. 
-.     The  adit,  now  in 

be  driven   1200   ft.   to   intersect   a   number 

of  veins  lying  ahead  of  the  present   breast.      K.    Kauman 
'.airer.      [..    Chairi   iX    Co..   lessees   on   the   Paymaster 

mine  in  Easr   Argentine,  are  shipping  four  tons  per  day 
that  mills  $60  i>er  ton  in  silver  and  lead. 

The  Wisconsin  and  Corry  City  mines  on  Sherman  moun- 
tain have  been  sold  to  H.   C.   Reno,  representing  a  syndi- 
cate of  capitalists.     The  consideration  is  given  at  $175,000, 

a  cash   payment   having  been  made.     The  150-ton   mill   is 
to  be  remodeled  and  the  machinery  will  be  fed  upon  ore 

nd  adit  dump.    A  streak  of  ore  l!  in.  wide 
-     «eu   uncovered  on   the  fourth   level   of  the   Stm:__ 

mine  that  assays  761  oz.  silver  per  tea.     B.  C.  Catre 

manager  of  the   property.     Rosenberg   i:   .lust,   lesset- 
the  Mendota.  have  opened  a  10-in.  streak  of  smelting  ore 
that  i  s  128  os. 

wide  has  ta  -     led  in  the  west  drift*. .f  the  Men 
vein.     Operations  are  through  the  Victoria  adit.     Step 

ire  operating  under  lease. 
° 

jspondence.  > — At    the    Kitty    ('!'. G.    V  --     -.    are    making   ready    to    repair 

the  shaft   below  the  adit   level,  where  a  big  body  of   - 
ore   is   exposed.     It  is  stated  that   work  will  soon  be  put 

on   the   Seemann  adit,   the   portal  of  whi< 

.1  at  the  '    -  -  The  bore  is  now  in 

3000  ft.    The  Stanley  i  -•-.contract 
for  the  extension  of  the  fifth  level  westward.    Within  this 

.■e  the  rich  shoot  formerly  the  level  above 
will  be  undercut   at  lt>0   ft.     Work  has  been 

•  d  on  the  Cascade  property.     C.  Barbour  is  manager. 
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Woife  lm- tennial  mine,  al  Alice,  of  which 
PYed  Hon  on  the 

Bonnie  Briar  proper!)  up  Kail  river,  rhinerj  was 
Ij    installed.     Henry   Kimmo  is  man* 

Idaho  Spring*,  Januarj  80 

QlLPIN     CiUXTV 

- 1 1 1 1  >-  shipped   from  the  Pittsburx 

mine  yielded    12.115  ...-.  gold,    I  Iver,  and    1 
copper  per  ton,  the  average  value  of  a  t •  >i>  being  aboul 

rding  to  a  late  report,    A  streak  of  ore  s 

ing  ISO  pt-i  loi  found  in  the  Tyrol  mine,  Willi- 
gnkb,  it  is  rumored.  The  main  shall  on  the  property  is 

down  100  n  Operation  lias  been  resumed  al  the  Hughes 
mine,  Bellevue  mountain,  of  which  R.  Hughes  is  manager. 

Tin'  ore  is  gent  t"  the  Iron  City  mill. 

gelding  aboul   fcr>0  per  ton  lias  been   found  in  the 
Black  Jack  mine,  Silver  gulch.    The  shafl  has  been  retim- 

CAMP    11IR[>    MIXE. 

bered.  E.  Perley  is  superintendent  of  the  Black  .Jack.  A 

shipment  of  ore  which  yielded  $20  to  $80  per  ton  recently 
was  made  from  the  Colev  mine.  Silver  gulch. 

Lake  County  (  Lf.adville  District) 

To  promote  operation   of  the  mines  on   Fryer  bill,  the 

Leadville  Mines  Pumping  Co..  a  quasi-publi   rporation, 

is  endeavoring  to  finance  a  proposed  single  pumping  sys- 
tem, relying  on  its  income  for  a  royally  on  all  ore  mined 

from  the  area  drained.  The  royally  is  to  be  not  less  than 

5  nor  more  than  10%  of  the  net  smeller  returns,  according 

to  the  grade  of  the  ore.  The  company  seeks  to  form  10- 
year  contracts  with  all  operators  in  that  part  of  the  district. 

the  contracts  to  become  void  if  the  signatures  of  a  large 
majority  of  the  operators  are  not  obtained  within  a  reason- 

able time. 

The  Ibex  M.  Co.  is  shipping  ore  at  the  rate  of  about 
3000  tons  per  month.  Recently  the  zinc  smellers  shut  down 

on  carbonate  of  zinc  shipments  from  Hie  mine,  which  cur- 
tailed its  production,  but  it  now  is  said  that  by  March  the 

smelter  will  be  in  a  position  to  increase  shipments  of  cala- 
mine from  the  district. 

Ouray  County 

High-grade  ore  recently  was  found  in  the  east  extension 
of  the  Camp  Bird  mine,  and  some  miners  believe  that  the 
discovery  indicates  thai  the  east  extension  reaches  the  Red 
Mountain     district. 

The  Jonathan  dike  has  been  intersected  al  the  Bright 
Diamond  claim  and  the  ore  is  of  good  grade,  according  to 

a  recent  report  from  Ouray.  Machinery  has  been  ordered 

in  Denver  to  equip  the  mill  for  grinding. 

Teller  County  (Cripple  Creek) 

The  Aloha  Gold  M.  Co.  has  been  formed  to  develop  the 

Coriolanus  claim,  which  it  lias  purchased,  on  Battle  moun- 

I.  irbn.lj.    is    pi 

II    1 1    tin 
iel  of  the  South  Bui i 

■■  |  or  ton  i ' 
per  ton  i  r    the  ■ 

The    \l.n\    MoKinnej    \|.    Co.   has   intersected   the 

below  the  previous  lowest,  the  seventh,  level.    .1    \ 

Beat)   has  issued  a  sail   for  proxies  for  the   I  i   P«  o  ''on. 
ii.  If.  Co,  in  the  coming  struggle  for  control  . . i   the  com 

.ii  the  annual  meeting  on  March  II.    S.  S.  Bee 

former  president  of  tl   mpany,  and  A.  I.   Bnrria,  the  in 
ciiinhent.  are  other  entries. 

The  Roosevell  deep  drainage  adit  has  passed  the  western 

boundary  line  of  the  Requa  Savage  group,  and  the  Hon  ol 
water  is  increasing  steadily. 

IDAHO 

Idaho  County 

The  Elk  City  Mine-  Corporation  will  enlarge  the  5-stamp 
mill   on   its   South    Fork   mine,   near    Flk   City,   by   the  adili 

tion  of    HI  stamps.     J.  T.  Oin   I    Spokane,  a  director  of 

the  c   pany,  staled  that  the  mill  has  been  producing   $4000 

in  gold  bullion  per  month  since  last  spring. 
Lemhi   COUNTS 

W.  .1.  (In,  '  eer  lor  the  Deer  Creek  M.  &  M. 

I'o..   announces   that    a    reduction    plant    will   lie   built    on    il- 
holdings  on    I   r  creek   in   the   Salmon    river  district. 

The  Qilmore  M.  Co.  has  been  organized,  with  headquar- 
ters al  Salt  Lake  City.  Utah,  to  take  over  the  12  claims 

formerly  owned  by  the  Allie  M.  Company.  , 

Shoshone  County 

The  new  lower  adit  of  the  Stewart  M.  Co.  intersected  an 

orebody  after  penetrating  through  the  Osburn  fault.  Im- 
portance is  attached  to  the  discovery,  as  indicating  that  the 

Stewart  vein  persists  in  depth.  The  ore  was  found  850  ft. 

from  the  surface. 
The  Hecla  M.  Co.  has  paid  dividend  No.  103,  amounting 

to  $20,000,  at  the  rale  of  2c.  per  share.  Its  payment  brings 

the  total  of  dividend  disbursements  by  the  company  up  to 

date  to  $2,370,000.    The  company's  capital  is  $250,000. 

Arrangements  have  been  completed  to  erect  an  air-com- 
pressor   and    a    small    mill    on    the    Mi   shine    property    al 

Wallace  this  spring.  It  is  expected  to  begin  shipping  be- 
fore the  end  of  the  year. 

The  Jack  Waite  and  Black  Horse  mining  companies,  op- 

erating mines  near  Murray,  have  given  a  3-year  contract 
for  their  output  of  lead  ore  and  concentrate  to  the  Inter- 

national  S.  &  R.  Co..  of  Tooele,  Utah. 

MONTANA 

Flathead  County 

(Special  Correspondence.) — Thomas  D.  Long,  an  attorney, 
recently  filed  a  water  right  for  10,000  cu.  ft.  per  second  at 
the  Kootenai  falls.  For  the  past  three  weeks  engineers 
have  been  working  at  the  falls,  investigating  the  plan  for 

supplying  the  Coeur  d'Alene  with  power,  and  they  will 
soon  make  their  report.  It  is  stated  that  $0,000,000  will  be 

spent  in  the  development  of  the  falls  and  that  something 

over  70.000  hp.  can  be  generated.  Joseph  A.  Coram,  of 
Boston,  is  interested  in  the  undertaking. 

Libby.  January  29. 
Lincoln  County 

(Special  Correspondence.) — The  Montana  Smelting  Co., 
the  organization  which  recently  purchased  the  Snowshoe 

mine  and  other  properties,  now  has  an  adit  in  80  ft.  on 

the  Cherry  creek  side  of  the  mountain  in  which  the  Snow- 
shoe  vein  is  located.  This  adit  has  been  started  about  100 

ft.  above  the  level  of  Cherry  creek,  and  the  object  is  to 
extend  it  until  it  intersects  the  vein  under  wbere  the  shaft 

is  now  being  sunk  on  Snowshoe  creek.  The  distance  to 
be  run  is  about  4000  ft.  It  is  the  intention  to  put  in 

an  air-compressor  and  power  drills  as  soon  as  they  ean  be 
taken  into  the  adit. 

Libby.  January  24. 
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SlLVBKBOW    COT.NTY 

The  Butte  Central  Copper  Co.  lias  let  a  contract  for  the 
construction  of  its  new  concentrator  to  the  Colorado  Iron 

Works.  The  plant  is  to  he  ready  for  operation  by  .Tune  1, 

The  300-ft.  level  orebody  has  been  blocked  out  sufficiently 

to  provide   for  many  months'  shi]   nts. 
The  new  compressor  of  the  Raven  Copper  Co.  is  now 

in  operation,  and  it  is  repotted  that  the  shaft  is  unwatered 

about  to  its  lowest,  the  1500-ft.,  level.  Active  development 
will  be  started  and  the  property  either  will  be  placed  in 

the  producing  class  or,  failing  that,  will  he  abandoned. 

NEVADA 

CHURCHILL  County 

The    Nevada    Hills   and   the    Nevada    Wonder    mills    have 

been    shnl    down,   owing   to   the  cold   weather,    which    inter- 

fered   with    the    water    power    lor    the    plants.      Operation 
will  he  resinned,  it    is  reported,  within  lill  .lavs. 

Clauk    COUNTY 

The  Gold  Legion  Consolidated  company  lias  been  organ- 
used  t"  take  over  the  four  claims  of  the  Hold  Legion  M. 
Co.  and  three  adjoining  claims  owned  by  John  Anderson. 
A.  C  ilillen  is  manager  tor  the  company,  which  has  its 
office  at  Searchlight. 

The  shaft  of  what  formerly  was  the  Black  Hawk  prop- 
erly, lint  which  now  is  owned  by  the  Rand  M.  Co..  will 

he  sunk  lo  a  depth  of  fill!)  ft.  in  the  near  future.  A  pump 
is  to  lie  installed.  Robert  Dunbar  is  general  manager 
for    the    company. 

After   a   shut-down    of   several      it  Us.    operation    has 
been  resumed  at  the  Quartette  mill,  of  which  Robert  Mock- 

bee  is  in  charge.  According  P.  .1.  II.  Taylor,  of  San  Jose, 
California,  who  was  sent  out  by  .1.  p.  More,  principal 
owner,  operation  will  he  resumed  in  a  short  time  at  the 

Santa  Barbara-Searchlight  property  in  Eldorado  canyon. 
including  the  smelter  there. 

Esmeralda  County 

For  the  quarter  ended  November  30,  1911,  the  Round 
Mountain  M.  Co.  mined  and  milled  L5,936  tons  of  ore  al  a 
total  cost  of  $65,710,  or  $4.12  per  ton.  From  the  15,936 
tons  milled,  which  was  of  a  gross  value  of  $90,576,  or  $5.68 
per  ton,  the  yield  was  $80,558,  or  $5.05  per  ton.  Th. 
earning  was  $81,034,  and  the  nel   operating  profit   $14,848. 
Tl   Derating  cosl  ot  $4.12  per  ton  includes  a  depreciation 
charge  of  27c.  Cm  November  30  the  company  had  cash  on 
hand  of  $107,666.15.  A  crusher,  trommel,  and  conveyor 
are  to  he  installed  in  the  45]  cross-cut  to  handle  the 
ore  above  Hie  450-ft.  level  from  the  foot-wall  section.  This 

machinery,  it  is  reported,  is  all  at  the  mine  and  will  he  in 
operation  within  the  next  two  months. 

M.    .1.    Jordan.     if   the   owners   of   the   first    claim    in 

the  Antelope  district,  stated  that  the  first   carload  pi 

'>'   he   district,   recently   shipped    from    his    property) 
yielded   an   average   of  $230   per  ton.   as  shown    by   thi 
I  urns  of  the  Western  Ore  Purchasing  Company. 

Humboldt  County 

Ii    is   reported   that    the   dispute   between   the.  Main   tfa 
National  Company  and  ,T.  L.  Workman,  which  has  reti 

development    of    the    properties   concerned,    has   been    ad- 
justed,  and   that   operation   will   be   resumed.     The   details 

"I'  the  agreement  have  not  been  made  public. 
The  Humboldt  Con.  .Mines  Co.'s  adit  is  now  in  285  it.. 

and  it  is  believed  that  it  Vill  intersect  the  vein  by  next 
month.  The  company  owns  eight  claims  four  miles  from 
Eye  Patch. 

Leon  County 

S.  Delzappo  and  P.  l&ionchi,  lessees  of  the  Wild  Horse 
mine.  Ml.   Grant   district,  have  discovered  a  4-ft.  vein  of 

ore  running  $15  to  $20  per  ton,  says  a  report  from  Y. 

ton.    The  property  is  developed  by  a  shaft  135  ft.  deep. 
Nye  County 

(Special    Corresj   dence.)— It    is   stated   that    Bullfrog 
West    Extension    company   will    he    reorganized   ami    opera- 

tions resumed  al   (he  mine.     William  Teagne.  W.  T.  Coch- 

ran, and  .1.  Shcppard.  Jr..  of  Fr  sno.  together  with  Thomas 

K.  (ode.  of  Rhyolite.  have  tak.ni  over  the  property  and 

acquired  thi'  Eclipse  mill.  A  first  payment  on  the  mill  is 
said  lo  lane  been  made.  The  capacity  of  the  plant  will 

probably   he   increased.      It    is   understood   a   large   quantity 

of  g   l-gxade  ore  is  on  the  dumps  and  exposed  in  the  mine 
workings.  The  Poak-Steen-Cicila  lease  is  operating  the 

Lemon  mill  on  a  3000-ton  shipment  of  ore.  said  to  average 

about  $22  per  ton.  The  plant  is  treating  .">()  tons  per  day. 
On  the  400-ft.  level  the  lease  has  proved  the  orebody  for 
over  75  ft.,  and  it  is  said  to  be  about  30  ft.  wide  and 

lo  assay  $22  per  ton.  The  lease  is  the  principal  one  oper- 
ating on  the  Big  Four.  The  .Mineral  Hill  Consolidated  is 

sacking  high-grade  ore  which  is  claimed  to  assay  $240  per 
The  adit  is  expected  to  intersect  the  vein  within  three 

or  four  weeks.  A  3-ft.  orebody  opened  on  the  165-ft.  level 
of  the  White  Caps  is  estimated  to  average  $100  to  $140 

per  ton.  The  new  machinery  being  installed  at  the  War 

Eagle  mill  will  increase  its  capacity  to  85  tons  per  day. 

With  the  completion  of  the  Associated  plant  and  additions 

to  the  War  Eagle,  the  capacity  of  Manhattan's  custom  mills 
will  he  200  tons  per  day.  The  development  of  a  large 
vein  on  the  800-ft.  level  of  the  MacNamara  is  about  to 

he  started.  The  mill  is  running  on  ore  averaging  around 

$12  per  ton.  with  a  considerable  quantity  available.  It  is 

reported  the  Tonopah  Extension  company  plans  to  sink  a 

3-COmpartmenl  shall  during  the  coming  summer.  It  will 
lie  about  1200  ft.  west  of  the  present  shaft.  A  new  shoot 

of  rich  ore  has  been  opened  on  the  400-ft.  level. 
Tonopah.    January   27. 

J.  A.  Thatcher,  of  Pueblo,  Colorado,  in  reply  Pi  a  rumor 
I  hat  he  and  Mahou  I).  Thatcher  had  secured  an  option  on 

(he  Manhattan  Big  Four  property,  recently  stated  that  he 

was  not  interested  ill  getting  control  of  the  mine.  Other 
rumors  concerning  the  property  were  to  the  effect  that 
sou,,  of  the  lessees  were  unable  lo  cope  with  the  heavy 

How  of  water,  and  that  Hie  parent  company  would  not  help 

the  lessees,  hut  would  itself  attempt  development  by  caving. 

iSpeeial  Correspondence.)  —  Placer  milling  in  the  main 

gulch  is  progressing  Steadily,  the  cold  weather  having  little 

effect  on  activities.  'Dry  Wash'  Wilson,  the  largest  oper- 
ator, has  a  force  of  30  men  employed,  and  several  com- 

panies are  shipping  bullion.  Several  new  leases  have  been 
recently  taken  and  increased  activity  will  set  in  with 
spring. 

Manhattan,  January  20. 

Storey  County 

The  Ophir  mine  last  week  produced  327  tons  of  ore. 

averaging  $25.46  per  ton.  the  lowest  figure  for  some  time. 

The  Mexican  mill  crushed  47S  tons  of  ore  averaging  $12.3."i 
per  ion.  'I'he  Crown  Point  produced  ore  valued  al  $3000, 

including  shipments  of  .'loo  Ions  from  the  Yellow  Jacket 
shaft  lo  the  (jloryhole  and  556  tons  to  the  mill,  which  re- 

sumed operation  January  25.  The  repairs  to  the  easl  half 
of  the  mill  have  been  completed. 

Al  the  recent  annual  meeting  of  the  Crown  Point  com- 
pany the  hoard  of  directors  was  reelected,  with  (I.  S. 

Si  urges  as  president  and  manager  for  the  company.  The 
mine  produced  $67,778  during  the  year.  The  company 

ended  the  period  practically  free  from  debt,  it  is  reported. 

During  the  year  two  10c.  assessments  \wi\>  levied. 
The  Comstoek  Pumping  Association  has  the  situation 

well  in  band  at  both  the  C.  &  C.  and  Ward  shafts.  A  flow 

of  water  has  been  developed  on  the  2450-ft.  level  of  the 
Ward  ill  what  is  known  as  the  Combination  connecting 

drift.  The  water  is  handled  adequately  by  the  pumps  on 

1  he  2475-ft.  level.  The  object  of  the  drift  is  to  effect  better 

drainage  ami  ventilation  through  connecting  the  Ward  ami 
Combination  shafts. 

White  Pine  County 

The  Steptoe  Valley  M.  &  S.  Co.  is  planning  to  add 
two  units  to  the  concentrator  at  McGill,  preparatory  to 

handling  the  low-grade  ore  from  the  Giroux  property,  says 
a  recent  report.  The  addition  will  cost  between  $80. 000 

and    $100,000.      The    annual    meeting    of    the    Giroux    Con. 
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.ii-.    The  stockholders  al  their  annual  me 
in  Jersey  Citj   reelected  direetors.     Both  smelter  and  mine 

have  been  idle  during  the  year,  at  ii  «.i«  not  deemed  a.l- 

visable  i..  start  operation  on  ai   urn  of  the  higl   -t  "i 
eoke  and  suppli  ample  for  four 

during  the  past  year  amounted  t"  (13,280 
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i.il  Correspondence.)  -The  Ernestine  M.  I 

power-punt    is  now   in    full   eommission,   nsiiiL:   fuel   oil. 

CAL        IFOR       NIA   sr  /!Q-  /W"  «     _ 

The  mill  treated  740  tons  of  ore  the  past  week,  producing 

4")  sacks  ni   high-grade  concentrate.     Development  work  on 
the  third  level  of  the   Deadw   I   Mines   is  showing  good 
results.  During  the  week  45  ft.  of  driving  was  done.  The 

mill  handled  250  tons  of  ore  the  past  7  days,  with  a  con- 

centrate product  of  13  tons.  Practically  all  the  machinery 

lor  the  Socorro  Mines'  new  power-plant,  sum,,  single  parts 
of  which  weighed  over  sever  tons,  lias  been  delivered  and 

is  being  set  up  as  rapidly  as  possible.  No  date  has  been 

announced  lor  the  operation  of  the  equipment.  The  mill 
is  handling  upward  of  200  tons  of  ore  per  day. 

Work  continues  steadily  in  The  Oaks  Co.'s  main  drainage 
and  transportation  adit.  Development  on  the  Pacific  is 

showing  good  results,  ore  having  been  found  in  the  adit, 
the  face  of  which  is  now  in  210  ft.  A  hoist  for  tin- 

South  shaft  is  in  transit  ami  is  expected  to  he  in  com- 

mission early  in  February.  On  account  of  the  recent  ex- 

tremely eohl  weather,  the  Treasure  M.  &  R.  Co.'s  mine  has 

had  a  shortage  of  power  generated  by  water,  ami  hand- 
steel  has  been  employed  in  ore  breaking.  The  mill  is  run- 

ning up  to  capacity  again  since  the  condition  of  the  road 
permitted  regular  hauling  of  ore  from  the  mine,  a  distance 
of  about  three  miles. 

Mogollon,  January  26. 

OREGON 

Baker  County 

Production   at   the  North  Pole  mine,   according-  to  a  re- 
vent  announcement,  is  to  he  maintained   al    (he  rate  of  10 

hipped  i"  I  Idaho  In 

I    MUl     1.. 
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JOfiWUINI    Chi 

The  Oriole  G.  If.  <'".  i-  planning  to  build  a  50-1   mil 
hi   as  the   roads  an-   passable,   says  a   report    from 

Grants   I'asa,   where  the  annual   i   •ting  of  tl   rporalion 
recently    was    held.      The    mill    is    lo   OOSt,    it    is    said,    about 

£70,000.     0.   s.   Blanebard,  Grants  Pass,  is  secretary    of the  company. 

UTAH 

111   i\  IK    I   o|   NTV 

Willar.l  Pehrson  ami  .1.  II.  Erickson,  lessees  of  the  Golden 

property,  near  Frisco,  plan  to  smk  the  main  shaft  to 
a  depth  of  about  inn  tt.  and  lo  drive  an  adit  to  lap  the 
upper   vein   of   the    property.      They    lasl    December  secured 
a   three  \ car   leas      the  mine    from    the   Golden    Reef    M. 

Co.   under   which   they  agreed   to  do   the  annual   assessment 

work   and    lo    pay   a    royalty    of    lo',    of   the    net    vah   f 
the  ore    produced. 

Juab  Counts 

A  newspaper  report  states  that  the  .1.  c.  s.  M.  Co.  has 

voted  to  sell  its  three  claims  at  tin-  mouth  of  Rock  canyon 
to  the  Hiawatha  M.  Co..  a  Knight  company,  for  17,500 

shares  of  the  latier  corporation's  stock. 

Salt  Lake  Cm  ntv 

Ore  assaying  as  high  as  245  oz.  silver   per  Ion   has  been 
discovered  in  the  winze  below  the  900-ft.  level  of  the  Ctah 

Mines  Coalition    property,   in    the    I'.ig  Cottonwood   district, 
ac   ding   to  a    recent    press   report.     Valuable  ore  also   is 

reported  I"  have  been  found  in  (he  raise,  about  oil  ft.  above 
the  B90-ft.  or  adit    level. 

Summit  Countv 

There  has  been  little  activity  al  the  Daly  West  mine  and 

mill  recently,  owing  to  the  burning  of  the  loading  station 

on  January  20.  The  platform  has  been  replaced  and  a 
new  building  is  being  erected. 

F.  V.  Bodfisli.  general  manager  of  (he  American  Flag 

mine  at  Park  City,  recently  stated  thai  the  prospecting 

work  carried  on  by  the  company  has  had  encouraging  re- 

sults. The  prospecting  is  being  done  to  develop  suffi- 
cient ore  lo  justify  the  erection  of  a  huge  mill.  No  ore 

has  been  shipped  since  last  April,  although  from  the  preced- 

lii-,:  November  to  the  time  shipping  was  slopped  about  1000 
tons  of  $22  on-  was  sent  to  the  A.  S.  &  R.  Company. 

Shipments  from  the  Park  City  district  for  last  week  are 

reported  as  follows:  Silver  King.  1.400.700  tons;  Daly- 
Judge,  960,000; 

of  ore. 

New    York.   10.5,000;    total.   2,525,760   tons 

WASHINGTON 

Chelan  County 

The    Wenalcliec    M.   &   M.    Co.,   operating 
at    Ential,  an- is  the  second nun   -  a  dividend  nf  '<  per  share.     This 

monthly  payment. 
Ferry  County 

The  (^uilp   Mining  Co.,  operating  at   Republic,  has  paid 
ils  fifth  dividend  of  lc.  per  share,  or  $15,000,  bringing  the 

total  paid  in  dividends  to  $07,500.    Tin   mpany's  income 
is  from  royalties  on  ore  shipments  made  by  the  Imperator- 

Quilp  company,  which  has  a  lease  and  bond  on  the  property. 
J.  L.  Harper  is  general  manager  for  the  operating  company. 

CANADA 

British  Columbia 

The  zinc  smelter  to  treat  the  Lucky  Jim  ore.  in  the  Slocan 
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district,  probably  will  be  situated  at  Medicine  Hat,  accord- 

ing to  a  recent  report,  as  gas  and  day  needed  for  smelt- 
ing  are  available  there. 

The  International  Lead  &  Iron  Co.  will  erect  two  blast- 

furnaces,  with  a  capacity  of  500  tons  per  day  for  the  manu- 
facture of  pig  iron  and  east-iron  pipe  within  ten  miles  of 

Spokane,  Washington,  this  year,  according  to  H.  H.  Shal- 
lenberger.  The  company  ovs  800  acres  fifteen  miles  south 
of  Salmon,  north  of  the  boundary  and  nine  miles  from  a 
railroad,  but  the  extension  of  the  Idaho  &  Washington 

Northern  railroad  from  Trail  to  the  boundary  line  will 

afford  a  through  rail  route  to  Spokane.  The  mining  com- 

pany's properties  and  reduction  plant  will  amount  to  more 
than  $2,000,000.  Mr.  Shallenherger  announces  that  work 

on  the  furnaces  will  begin  within  90  days.  The  ore  will  be 
mined  with  steam-shovels. 

The  Kootenai  Bonanza  Mines.  Ltd.,  recently  incorporated 
with  a  capital  stock  of  $.3,000,000,  has  secured  40  claims 

on  Toad  mountain,  near  Nelson.  Among  the  properties  is 
the  Silver  King  mine.  The  company  plans  to  build  a  plant 
for  treating  its  ore.  The  directors  are  R.  S.  Lennie.  A.  E. 

Rand,  and  .7.  A.  Hendry,  of  Vancouver,  and  W.  F.  Page 
and  A.  C.  Burdiek.  of  Victoria. 

Ontario 

The  Dome  Mines  Co.  has  just  made  its  lirst  report  cover- 

ing the  year  ended  November  .30,  1911,  showing  gross  in- 
come  of  $1,313,483,  of  which  $999,970  was  derived  from 

the  sole  of  99.997  shares  of  stock  at  par;  $309,230  insur- 

ance recoveries,  and  $1277  from  the  sale  of  gold.  The 
property  is  now  being  equipped  in  the  most  permanent  and 

substantial  manner.  The  mill,  which  is  now  nearly  com- 

pleted, consists  of  10  stamps,  with  tube-mills  and  cyanide 
equipment,  and  is  expected  to  handle  from  .350  to  400  tons 

per  day.  Operation  is  to  begin  during  the  latter  part  of 
February. 

The  North  Dome-Temiskaming  light  is  still  on.  and  a 
contest  for  proxies  is  under  way.  The  next  meeting  is 

scheduled  to  be  held  at  Toronto  on  February  24.  when  a 
further  effort  will  he  made  to  oust  the  Burr  Cartwright 

management.  There  is  a  recent  story  to  the  effect  that 

the  Nipissing  interests  would  step  in  as  peacemakers  and 

by  acquiring  control  of  the  Temiskaming  take  over  both 

that  company  and  the  North  Dome.  The  Temiskaming 
management  brought  down  the  wrath  of  the  shareholders 

upon  its  head  by  passing  the  Z%  quarterly  dividend  and 
diverting  the  funds  for  the  purchase  of  the  North  Dome 

on  a  basis  of  $229,000  for  a  controlling  interest.  The 
Nipissing  rumor  probably  grows  out  of  the  fact  that  E.  P. 

Earle,  of  the  Nipissing  directorate  and  the  president  of 

the  company,  has  recently  acquired  an  option  on  the  Tommy 

Burns  property  in  Porcupine,  which  allows  some  develop- 
ment work  to  be  done  and  carries  a  right  to  acquire  control 

if  the  showing  is  satisfactory. 

Electrical  equipment,  including  a  100-hp.  motor,  has 
been  ordered  for  the  Moneta  mine.  Porcupine  district.  Ma- 

terial for  16  cyanide  vats  for  the  Hollinger  plant  has  been 
ordered  also.  The  Toronto  Iron  Works  has  the  contract 

for  the  cyanide  plant. 
Yukon 

L.  B.  Burwash.  a  Government  mining  engineer,  is  quoted 

in  the  Dawson  News  of  January  12  as  stating  that  be  saw 
three  pans  washed  in  the  new  Sixtymile  river  district 

which  yielded  40c.  per  pan.  He  sta'ted  that  only  the  shaft 
'on  discovery1  had  reached  bedrock.  When  be  was  there 
357  claims  had  been  staked,  but  the  staking  had  been  poorly 

in'!  in  some  plaees  the  claims  are  off  the  creek. 

F.  Chesworth,  or  Steeft  creek,  recently  sen)  a  letter,  with 
an  affidavit  attached.  In  the  Dawson  News  to  the  effect  that 

there   arc   two   distinct    channels,   one   coarse   ami    the   other 

     gold,  on  Discover    bench,  Fortymile  River  district.    In 

the  coarse-gold  channel  he  states  he  made  $2  per  cu.  yd., 
and  that  the  district  will  he  opened  next  summer.  He  closes 
his  letter  with  an  offer  to  pay  a  salary  and  all  expenses  in 

addition  to  a  bonus  to  any  "honest  geological  engineer  if 

he  proves  this  statement  is  not  true." 

MEXICO 

CHIHUAHUA 

The  (h Hi mih u<i  Enterprise  reports  that  the  stale  officials 

have  been  preparing,  through  secret  agents,  to  cooperate 

with  the  large  mining  companies  to  put  a  stop  to  'high- 

grading.'  The  principal  districts  where  the  otlicials  have 
made  investigations  are  Cusihuiriachic.  Santa  Barbara. 
Santa  Rosalia,  and  Parral. 

The  North-Western  railroad  recently  put  into  effect  grad- 
uated ore  tariffs  based  on  the  smelter  assay  value  of  the  ore 

shipped.  Under  the  new  schedule  the  charges  on  first  or 

low-grade  ore  from  Cusihuiriachic  district  to  Chihuahua  is 

f*2.40  per  ton,  for  second-grade  ore  ̂ 3.50  per  ton,  and  for 
the  higher  grades  proportionate  amounts,  up  to  PlOO  per 

ton.  The  plan  was  copied  from  that  of  the  Canadian  Pa- 
ciflc  railroad.  The  North- Western  is  the  first  Mexican  road 

to  adopt  the  schedule. 
SONORA 

The  Mina  Mexico  is  planning  to  substitute  auto  trucks 
Cor  burros  in  the  transportation  of  supplies,  and  to  that  end 
is  improving  the  road  to  the  property. 

Among  the  Copper  Mines 
Sinking  at  the  Wolverine  shaft  in  the  Lake  district,  on 

the  Osceola  vein,  has  reached  a  depth  of  about  340  ft.  [t 

lias  been  decided  to  continue  sinking  an  additional  100  ft. 
or  so  before  commencing  driving. 

According  lo  cable  advices  received  last  week,  the  second 

unit  of  the  Braden  concentrator  has  been  placed  in  com- 
mission. When  its  concentrator  is  completed  the  company 

is  expected  to  produce  at  the  rate  of  about  35.000,000  lb. 

of  copper  per  year. 

Tennessee  Copper  has  declared  a  dividend  of  $1.50  pel- 

share,  payable  February  20  to  stockholders  of  record  Jan- 
uary 31.  This  is  the  first  dividend  declared  since  January 

1911,  when  a  similar  amount  was  paid.  During  tbe  six 

years  1900  to  1911.  the  company  has  paid  a  total  in  divi- 
dends of  $9.75.  or  an  average  of  $1.02.  per  share  per  year. 

It  is  rumored  that  the  Utah  Consolidated  is  considering 

purchasing  the  Yampa  property.  The  Tampa  ore  has  an 

excess  of  iron,  making  it  valuable  for  smelting  in  connec- 
tion with  silicious  ore.  The  Consolidated  is  shipping  about 

50(1  tons  per  day  of  3$  copper  ore  and  75  to  100  tons  of 

high-grade  lead  ore  to  the  International  S.  &  R.  Co.  smelter 
at  Tooele. 

The  rumor  that  Wolverine  was  seeking  control  of  Cen- 

tennial and  that  the  strength  of  the  latter  was  thus  ac- 

counted for  was  quickly  dispelled  by  John  Stanton,  ac- 
cording to  a  recent  report,  it  is  very  doubtful  if  anyone 

took  the  story  seriously,  at  least  among  those  familiar  with 
the  relations  between  these  companies.  The  tendency  at 

Centennial  is  toward  improvement,  meanwhile  production 

is  rather  secondary  to  development  work,  which  is  being 

pushed  vigorously  to  the  end  of  increased  shipments  at  tbe 
earliest  possible  date.  That  current  operations  are  showing 

a  profit  is  due  largely  to  the  advance  in  price  of  the  metal. 

The  current  week  witnessed  the  initial  dividend  declara- 

tion of  the  Greene-Cananea.  being  25c.  per  share,  pay- 

able March  1  to  slock  of  record  February  10.  Accom- 
panying tbe  declaration  was  an  estimate  of  the  results  for 

1911,  in  which  production  is  placed  at  45.247.21S  lb.,  and 
costs  at  lo;s'-.  per  pound,  the  hitler  including  an  item  of 

■"*<•.  per  poufld  for  new  construction.  Net  profits  are  placed 
al  $1.140.1100.  equal  to  about  46c.  per  share.  This  points  to 

an  average  selling  price  of  about  12%c.  For  1910  this 
il  a  production  of  45,tiS0,145  lb.  of  copper, 

and  costs  of  11.5c.  per  pound,  while  for  the  year  previous 

the  figures  of  production  reached  44,547,089  lb.  and  the co-is  11.9  cents. 
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Personal 
I  m*n  are  invltvd  lo  atnd  news  of  their  micas.. 

'""'*    Buch  n»ir»  l»  mt.r. 

\     C     \  l  v:.  .1    ■  H 

v    l;  Stanford  University  temporarily. 
"V"T"  be*  ■  miim  from  i  ordova, 

M    K  ""■-  retui   I  from  Mexico  tod  rone  In Seattle, 

B*i*i     '■  "ill  return  from  New   York  to  Los  .\:< tomorrow. 

Frederick  <!.  Ci  ipp  is  m  tbe  Gulf  Coasl  oilBelds  of  I   isiana  and  Texas. 

/..  Cubbing  was  in  Ban  Francisco  this  week  and  has 
i"  Chihnahoa,  Mi 

Henri  Gannett,  who  lias  been  in  Mexico  for  some  weeks, 
;one  to  Washington. 

•I.  C.  Warn  has  been  in  Nevada  for  some  time,  and  has returned  to  Ban  Pranciseo. 

FUo  T.  Williams  has  beeu  in  tbe  northern  part  of 
Utah  en  professional  business. 

J.  W.  Malcolmson  passed  through  San  Francisco  from 
Sonora,  Mexico,  to  Winnemucca,  Nevada. 

M.  F.  Simiini.s.  of  Simonds  &  Burns,  is  mi  his  way  to 
the  Rawlev  mine,  Bonanza.  Saguache  county,  Colorado. 
Howard  H.  Stewart  was  in  Barbados  and  Trinidad  re- 

cently and  expects  to  be  in  San  Francisco  during  the  month. 
E,  A.  Julian,  general  manager  for  the  Nevada  Hills 

Mining  Co.,  is  ill  at  the  Adler  sanitarium  in  San  Francisco. 

George  A.  Laird.  George  W.  Riter,  and  Milnor  Roberts 
have  bean  i  mbers  of  the  Mining  and  Metallurgical 
Society  of  America. 

E.  V.  Bray  has  left  San  Francisco  to  take  charge  of 
tbe  all-sliming  plant  of  tbe  Exploratie  en  Exploitatie  Maat- 
schxppij,    Dutch    Has]    In, lies. 

Gerald  M.  Browne,  of  Pearse,  Kingston  &  Browne. 
London,  has  completed  examination  of  the  Lucky  Tiger 
nine  in  Sonora.  Mexico,  for  London  clients. 

Frank  II.  PrObert  is  in  New  York  in  consultation  with 

officers  of  the  Ray  Central  and  Proprietary  Mines  com- 
panies. He  expects  to  return  to  Los  Angeles  on  Febru- 

ary 10. 

X.  F.  Drake  will  lecture  before  the  Mining  Association, 
University  of  California,  on  the  coalfields  and  coal-mining 

in  China,  February  8,  at  8  p.m.,  Room  linn.  Mining  build- 
ing. Berkeley.    The  public  is  cordially  invited  to  attend. 

W.  L.  Bowrox  has  resigned  as  superintendent  for  the 

Gold  Hill  &  Iowa  Mines  Co.,  at  Quarlzburg,  Idaho,  and 

will  make  a  short  study  of  mining  and  milling  methods 
in  and  around  Bingham,  and  then  go  to  California  foe  a 
vacation. 

Philip  Argall,  H.  F.  Bain,  F.  W.  Bradley,  II.  M. 

Chance,  F.  L.  Garrison.  C.  W.  Goodale,  J.  F.  Kemp, 

T.  H.  Leggett.  Walde.uak  Lixugrex.  S.  \V.  Mudd,  II.  S. 
Munroe,  and  H.  V.  Wixchell  have  been  elected  to  the 

Council  of  the  Mining  and  Metallurgical  Society  of  Amer- 
ica, and  J.  Parke  Chaxxixg,  J.  R.  Fixlay,  W.  R.  Ixgalls. 

H.  M.  Chance,  and  II.  S.  MtFNROE  constitute  the  Executive 
Committee. 

Grace  M.  Buckley,  widow  of  E.  R.  Buckley,  died  Janu- 

ary  '24  at  Wilmette.  Illinois,  of  pneumonia,  following  her 
husband,  whose  death  from  the  same  disease  January  19 
was  announced  last  week. 

Charles  L.  Hill,  one  of  the  pioneer  mine  operators  of 
Colorado,  died  at  Santa  Maria,  California,  January  20,  at 

the  age  of  83.  Mr.  Hill  mined  at  various  times  in  Gilpin, 
Lake,  Park,  and  other  counties  in  Colorado,  and  did  much 

1o  develop  the  mineral  resources  of  that  state. 

Recent  Publications 

bool  it  Mi  km 
■•"'""•    Bi  n  pp.    Bolla,  inn. 

A~-                                        ">    M  i  iaeal ended  June  30,  1011.    Washing!    mil. 

r"t  '  "8  oi  Pi  "■  Bj  Charles  A.  Davia,  I'll  pp.  Bui 
letin  in.  Bureau  of  Mines.     Washington,  D.  C,  lull. 

Am 

Fourteenth  Annual  Session.    307  pp.    Denver,  1011, 

SUBFACI     U'mi;  Si -i-i-i.v   OP  Tin;   UNITED   St\ 
VII,  Lower  Mississippi  Basin.     By  W.  B.  Freeman  and 
.1.  (I.  Mathers.     00  pp.;  ill.     Washington,  D.  ('.,  1011. 

l'-i  i.i  i  n  oi    Aheb- 
tCA,  Vol.  III.  Xo.  l.    Annual  Report,    mi  pp.    Norwood; 1011. 

Elastic  Rebound  Theoki  of  Earthq/i  ikes.  By  II.  F. 
Reid.    30  pp.:  ill.    University  of  California  Publications, 
Vol.   B,   No.   111.   Berkeley.   1011. 

-Votes  ON  the  MINERAL  DEPOSITS  OP  the  ANGLO- EGYP- 

TIAN Spiian.  Sudan  Government  Bulletin  No.  1.  By  Sum- 
ley   C.    Dunn.      7(1   pp.;   ill.,   maps.      Kharloilln.    1011. 

MINERAL  Resources  ok  Alaska.  U inner  in-'  PROGRESS 
in  1010.  A.  Administrative  Report.  By  A.  H.  Brooks.  20 

pp.    Bull.  4MI-A.  I  .  s.  (i.  s.    Washington,  D.  C,  1911. 

Coals  Available  for  the  Manufacture  op  Illuminat- 

ing Has.  By  A.  II.  While  and  Perry  Barker.  77  pp.;  ill. 
Bulletin  6,  Bureau  of  .Mines.     Washington,  1).  C,  1911. 

Si  m.mauy  in-  the  Mineral  Production  of  the  United 

States  in  1910.  By  W.  T.  Thorn.  62  pp.  Extract  from 

•Mineral  Resources  of  the  United  States  for  Will.'  Wash- 

ing   I).  C.  1912. 

Notes  on  the  Later  Cenozoic  History  ok  the  Mohave 

Desert  Region  in  Southeastern  California.  By  C.  D. 
Baker.  40  pp.;  ill.  University  of  California  Publications, 
Vol.  6,  No.  15,  Berkeley,  19li. 

Surface  Water-Supply  of  the  Untied  States.  Part 

VI,  Missouri  River  Basin.  By  M.  0.  Leighton,  W.  A. 

Lamb,  W.  B.  Freeman.  Raymond  Richards,  and  R.  C.  Rice. 

308  pp.;  ill.     Washington,'  I).  C.  1911. 

Washington  Geological  Survey,  Bulletin  No.  5. 
Part  I,  (Ieology  and  Ore  Deposits  of  the  Meyers  Creek 

Mixing  District.  Part  II,  Geology  of  the  Oroville- 
Xightiiawk  Mining  District.  By  Jos.  B.  Umpleby.  112 

pp.;  ill.,  maps.     Olympia,  1911. 

The  following  publications  of  the  Colorado  Scientific 
Society  have  recently  been  received: 

The  Superficial  Appearance  and  Alteration  of  Ore 

Deposits,  by  George  J.  Bancroft ;  15  pp.  The  105th 
Meridian  in  Denver,  by  H.  A.  Howe;  9  pp.  Utilization 
of  the  Zinc  Carbonates  and  Silicates  of  Leadville, 

Colo.,  by  F.  L.  Clerc;  13  pp.  Occurrence  and  Origin  op 
Xitrates  in  Colorado  Soils,  by  W.  P.  Headden ;  23  pp. 

The  following  publications  of  the  Mines  Branch  of  the 
Department  of  Mines,  Canada,  have  been  received: 

Production  of  Cement,  Lime,  Clay  Products,  Stone, 
and  Other  Structural  Materials  During  1911,  by  John 

McLeish ;  60  pp.  Production  of  Iron  and  Steel  During 
1910,  by  John  McLeish ;  38  pp.  The  Production  of  Coal 

and  Coke  During  1910,  by  John  McLeish:  31  pp.  Gen- 
eral Summary  of  Mineral  Production  of  Cana.da  Dur- 

ing 1910,  by  John  McLeish;  37  pp. 
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Market  Reports 
COPPER    SHARK* — BOSTON 

(By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  Prices 

Feb,  l. Mohawk    I  60 
North  Butte      -*i 
Old  Dominion      44 
Osceola    105 

Parrot      
Shannon        9 

Superior  i  Boston       4j| 
Tamarack       26 
Trinity   

Utah  Con       Hi 
Victoria        <! 
Winona   

Wolverine      96 

Closing  prices. 
Fell.  1. 

Adventure    6 
Allouez    38J 

Calumet  A  Arizona    ~>*l 
Calumet  *  Hecla    300 
Centennial    174 

Copper  Range    50 
Daly  West   
Franklin    11) 

Granby    SI 
Greene  Cananea,  ctf.    8 

Isle-Royale    2lj 
La  Salle    4j 
Mass  Copper    7j 

NEVADA   STOCKS 

(By  courteay  of  San  Francisco  Stock  Exchange.) 
San  Francisco.  February  1. 

Atlanta   8  .17 
Belcher      .60 
Belmont     8.80 
B.  £  B   13 
Booth   06 
Chollar   II 
Combination  Fraction   II 
Con.  Virglna      .77 
Florence   53 
Goldtlcld  Con.    1.42 
Gould  4  Curry   08 
Jim  Butler   31 
Jumbo  Extension      .21 
MacNamara         .26 

Mayflower   f  .02 
Mexican    3.80 

Midway    „   28 
Montana-Tonopan    1  00 
Nevada  Hills    2.20 

Ophlr    1.45 
Pittsburg  Sliver  Peak    1.28 
Round  Mountain   4S 
Savage   H 
Tonopah  Extension    LIB 

Tonopah  of  Nevada   7.00 
Union    112 
Vernal      .16 

West  End   _   7"i 

Oil.    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco.  February  1. 

Associated  OH   842.76 
Brookshire        .62 

Caribou  (New  stock'      1.25 
Claremont   76 
OoalingB  National   13 
Con.  Midway   02 
Empire   97 
Enos   03 
Maricopa  3(5   85 
Midway  Premier        .27 
Monte  Crlsto      1.37 
Palmer        .73 

Peerless   
Pinal   

Premier   
'etroleusn.. 

Republic   
silver  Tip   
Sterling   

s.  w.  a-  B.   
Turner   

Union   

United  OU   
w.  K.  oil   

M.60 3.60 .40 
.17 
.33 
.93 

1.17 
.20 

1.10 

90.50 

.34 

2.25 

HIKING    STOCK    QUOTATIONS — NEW     YORK 

(By  wire  from  C.  S.  Burton  &  Co 

Closing  Prices. 
.Ian.  31. 

Amalgamated  Copper    I  S2j 
A.  S.  &  R.  Co        70) 
Braden  Copper         51 
B.  C.  Copper  Co         4 
Butte  Coalition       221 
Chlno        26) 

New  York.) 

Closing  Prices. 

Davis  Daly 
Dobie   
Dolores    4 

First  National    2| 

Foley  O'Brien    ) 
Glroux    4) 
Goldfleld  Con    4J 

Greene-Cananea    8) 
Guanajuato  Con„    § 
Holilnger    12 

Inspiration    loj 

.Ian.  3L 

Kerr  Lake         t    2j 
La  Rose   _         31 
Mason  Valley        11! 
Miami  Copper       23| 
Mines  Co.  of  America         3J 
Nevada  Con   _     18) 

Nevada  Utah       'i8 
Nlptsslng_   , 
Ohio  Copper   

Ray  Central   
Ray  Con   
South  Utah   

Superior  A  Pittsburg.. 
Trinity   
Tuolumne  Copper   
United  Copper... 

'I 

i n 

161 

i 

18 

6 

4! 
It 

;   Yukon  Gold         3j 

ASSESSMENTS    t»\   COMSTOCK    HIKES. 

Company.  No. 
Confidence    

Con.     Imperial        74 
Utah       14 
Brunswick  C.  Va       3 

Sierra   Nevada      28 

QOUld    .v    Curry    21 
Alia    

Yellow  Jacket       40 

   75 

   2:: 

1  ixchequer    21 
Union  Con    2s 

Alpha  COn    17 
k           1 

Del.  Board. 
sal.-  1  lay 

Ami. 
Jan. 

12 

Feb. 6 
j.jO 

Jan. 13 Feb. ; 0.01 
Jan. 

15 
Feb. 

'.' 

Feb. 

Feb. 13 0.02 Jan. 18 
0.10 Jan. 18 

Feb. 
13 0.05 

Jan. 22 
Feb. 

16 

0.05 
Jan. 

29 

Mar. 6 0.10 
Feb. Feb. 

28 0.05 
Feb. 

8 
Mar. 

7 0.10 
Feb. 

10 

Mar. 6 0.05 
Feb. 

15 

Mar. 12 0.16 Feb. 
18 Mar. 13 0.06 

Feb. 
Mar. 

111 

0.05 

LOCAL    METAL    PRICES 

San  Francisco  February  1. 

San    FranciseO    Is    not   a    primary    market    for    the    common 

metals   except    quicksilver.      The   prices   quoted    below    there- 
lore   represent    sales   of  small   lots  and  are  not  such   as  an 

ore-producer  could  aspect  to  realize.     Ore  contracts  usually 
Call  (or  settlements  on  the  basis  of  Eastern  prices.  1688 

freight  aid  treatment  charges.  The  prices  quoted  are  In 

cents  per  pound,  except  in  the  ease  of  quicksilver,  which  is 

quoted   in  dollars  per  flask  of  75   pounds. 

Antimony    11-lli.c       iJulcksUver  (flask)   43.50 

Electrolytic  Copper    15— 161c    ;    Tin   ....«— »8)c 

Pig  Lead   4.E0— 5.45c       Spelter   7J—81C 

Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots  19.50-0.75:  large  17.60— 8.6S 

METAL  PRICES 

1  I'.y   wire   from  New  York.) 

Average  daily  prices  in  cents  per  pound,  based  on   whole- 
sale   transactions,    standard    brands. 

Electrolytic  Silver, 
],a,e.                                          Copper.          Lead.  Spelter,      peroz. 

Jan.  25                           14.05              M"  ,u:>              57J 
.     13.91                     4.45  H.45                     571 

B                ...  "..."".                                    4iT'  S-45                r,7i ..    -2s                                       Sunday.                 No  market. 

13.85                 ).  45  6.15 
..    %                                              13.80                 4.25  Uti                 m 

..    31      13.85                 4.2.5  6.15                 581 

SILVER 

Below  Is  given  the  average  New  York  quotation, 
- ......   of   line   silver   for   the   months   Indicated: 

1911. 

Jan   54.33 
Feb   52.23 

Men        52.76 

Apr   52.32 
May       53.31 
.Illlie        13.04 

1912.  191L 
July       52.57 

  Aug   52.17 
....       Sept   52.13 
     '   Oct   53.37 

        Nov   55.77 
....       Dec   54.45 

cents 

1912. 

LEAD 

.[    ordinarily    in    cents    per    pound    or    dollars 

per    hundred    pounds    delivered    at    St.    Louis    or    New    York. 

The  difference  is  normally  15c.  per  hundred  pounds,  and  any 

smaller  difference   is   promptly   met   by   sales.      The 

price   in   New   York   is  published  each    week   in  this  col- 
umn.     Below  are  the  average  quotations  by  months: 

1111.  1912.  1911 
     I.i;i  4.3'J       July          4:50 
     4.44  ....       Aug      4.50 
     4.39  ....        Sept      4.4s 

1912 

Jan   Feb   

Men   

Apr    4.41 
May        4.37 

   4.31 

Oct. Nov. 

Dec. 

4.27 

4.30 
1.46 

ZINC 

Zinc  is  quoted  as  spelter,  standard  Western  brands,  and 

upon  St.  Louis  01  New  York  delivery.  While  New  York 

lions,  as  a  matter  of  convenience,  are  commonly  used, 

relatively  little  spelter  actually  goes  to  or  comes  from  New 

York.  The  bulk  is  shipped  direct  from  the  plants  in  the 

Mississippi  Valley  to  manufacturers,  due  allowance  b 

made  for  freight.  New  York  daily  quotations  are  publishe
d 

In  this  column  each  week.  Below  are  given  averages  by 

months: 

Jan. 

Feb. 
Mcli. 
Apr. 

Ha] 

J  une 

1)11 1912. 

6. 1 1 

July 
:  52 

Aug. 

5.56 
Sept 

5.10 
Oct 

:,.::.- 

Nov. 

-,i 

1911. 
Julv       5.70 

   5.95 

   5.86 

   6.10 

   6.38 

   6.30 

QUICKSILVER 

The  primary  market  for  quicksilver  is  San  Francisco,  0) 

e   being  the  largest  producer.     The  price  is  fixed  in  the 

opt  n    market,   and.   as  quoted    weekly   in    this  column,   is   that 

at    which   moderate   quantities  are   sold.      Buyers  by  the   car- 

load ,an   usually  obtain  a  slight  reduction,  and  those  want- 
it  a  Bask  01-  two  must  expect  to  pay  a  slightly  higher 

monthly    quotations    in    dollars    per    flask    of 
75  Ih      "  ■    given  below . 

1  :■  1 1 . 
Jan   14.60 

Feb   l^l" 

Mch      52  '.■> Apr   50.90 
May       46.50 

1912  1911. 
July       4S.00 

        Aug   50.00 

        Sept   47.50 
        Oct   46.12 
        Nov   16.66 

....   *  Dec   44.r,i) 

1912. 
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II)    quatatli  published   In   thin   column 
■  ii-  ..i.   the  New   v..rk 

market  un.i  r.-f 

rmally  from   I-.",   to   l-1c,   per  lb    more      Below   are 
uthly  quotations  In  .■.•in*   per   pound 

1911 
Jan. 

Men   mi 

Apr   
May       11.99 
Jun,-      15.39 

1913  l  g  1 1 . 

lull    12.17 
A  UK   19.11 

       Sep)    11.10 
       Oet   19.19 
   \  -.                             19.91 
        Dec   

Figures  showing 
ginning    >'f    each    n 

ar>'    KK.ii    the   union 
tli.-  ilr.Ht  <>r  each   >»f 

i  iil-IT.K    M  lll-l.l  s 

the  visit. i.-  supply   ..f  copper  .ii   the  be- 
onth   are   now    widely   available. 

nt*..  in  pounds,  known  t->  i>.    available  al 
certain  months. 

1910. 
January 
January 
July 

January       lull.. 
July 

August 

September    "    . . 
October 

November 
I  lecember 
January       1912  .  . 

V.  S. 
.  129,31 

.  .1  11.766,111 
:  B.017 

.  192,030,195 

.  167.131.164 
I  I  J.858 

.183,111,601 
.  .  1  10,891,856 

.  .131,997,613 

.  .  111,785,188 
110,695 

Foreign. 

121,716,180 
:i  1,201,800 

187,705,280 
157,181.280 
152,376,000 

1  I!'.- 

150.8' 
188,512,610 

181.1  i 158,323,200 

1  MTi:i>  STATUS  PRODUCTION   AND  CONSI 

(Coniplleil  from  reports  of  the  Copper  Proi 

Domesl  Ic 
deliveries. 

12,078,657 
50,61  B.998 ...  01  0,789 

r.:.inT.i;r." 
61,513 

5  "  >;  i 56,982,582 
59.935,364 

57,311.581 
  9,656 

68,089,776 

65.98S.I7I 

Proil  u 

January        115,1". 
February      

March       180,532,080 

April       118,185,223 
.May       126,962,54 1 

■  i'n,..      121,651,312 
July       112,167,934 
August      125,193,667 
September      115,588,950 
October       118,255,112 
November      1 1 1,876,601 
December      122,896,697 

Total      1,131,93 

World. 

217,073,176 

386,970,91  i 101,18! 

309,7:1."..  IT.". 
:;i  1,618,4  1 1 _■:•",  11  1,868 

jv;.:;;..m;i 291.7 

10,282 
213.232,868 

217,777,895 

HPTION 

Latlon) 

Exports. 
53,208,739 

45.111,019 

59,081 .1  -'. 
62,129,699 
81,078,657 
71,160,619 

71,880,658 
69,885.660 

50.821. "11 

60." 
67,019,279 

79,238,716 

709.61 1.!.:.  I 
7 .".  1  .:.:;_•  733 

Current  Prices  For  Chemicals 

(Corrected  monthly  by  Braun-Kneeht-Helmann  Co.) 

Prices  quoted  are  for  ordinary  quantities  in  packages  as 
specified.  For  round  lots  lower  prices  may  lie  expected, 
while  in  smaller  quantities  advanced  prices  are  ordinarily 
charged.  Prices  named  are  subject  to  fluctuation.  Other 
conditions  govern   Mexican  and   foreign   business. 

MI11.       Max. 

Acid,  sulphuric,  com'l.  66°,  drums.  f)  100  lb   80.75       81.00 
Acid,  sulphuric,  com'l,  66°,  carboy.  y  100  lb    1.00         1.60 
Acid,  sulphuric,  C.  P.,9-lb.  bottle,  bbl.,  V  lb    0.13         0.18 

Acid,  sulphuric.  C.  P..  bulk,  carboy,  "p  lb    0.09)        0.12 
Acid,  muriatic,  com'l,  carboy.  y  100  lb    1.60         3.00 
Acid,  muriatic,  C.  P..  6-1  h.  bottle,  bbl.,  f  lb    O.ir,         0.20 
Acid,  muriatic,  c.  P..  bulk,  carboy,  f!  lb    0.10J       o.ir, 

Acid,  nitric,  com'l.  carboy.  y  100  lb    5.25         8.50 
Acid,  nitric.  ('.  P.,  7-lb.  bottle,  bbl..  fj  lb    0.16         0.22 
Acid,  nitric,  C.  P..  bulk,  carboy.  fl  lb.    0.I2J        0.15 

Argols,  ground,  bbl..  ~f  lb   0.20         0.25 
Borax,  eryst.  and  cone.,  bags,  r1  100  lb...    2.75         3.85 
Borax,  powdered,  bbl..  $  1110  lb    3.00         4.00 

ailaniantltii 

b 

i'. 

11. 
1  yankle  1 

11. 

...«".  broken  0  lb 

»iiii. .  broki ;  ■.  11. 

tab  .  white,  cryatala,  ,•  i".  lb  11.78 
lead.  c.  p.,  1,  »i     (ran.,  :•  i"i  11. 

.1  11, 

Litharge,  c.  p,  looib 

Mtharge,  com'l,  ,.  100  lb. 

.  bile.,  .loin.  h. 
Uang   -...\..  blk.,  Caucasian,  In  casks,  T  ton 

Nitre,  double reTd, small orysL.  bbl.,  V  100  lb..,  7.00 
Nitre, double  r.r.i. granular, bbl.,  |  ""  lb 
Nitre, double  r.  r.i.  powdered,  bbl.,    ■  1001b 

irbonate,  cryat.,  B  i""  lb 
".  carbonate,  calcined.  ■•  too  lb, ,  „    16.00 

Potassium   permanganate,  drum,  a  lb    0.11 

m  .1. 1.  .1.  bags,  f  11.  ....  n."  ; 
Soda, carbonate  (asb  .  bbl.,  >•  "">  lb     1.60 

Soda,  bicarbonate,  bbl.,  9  100  lb       '.'.no 
Soda,  caustic  ground,  88ft,  bbl.,  fi  100  lb       3.1.'. 
Soda,  1:111-11.',  -..ii, 1,  us    .  drums,  |  100  "•        2.86 
Zinc  »ha\  ...  1. 1, 1..  v  mo  ii. 

/in.'  shei  t.  v..  9—18  by  81.  drum,  v>  "hi  ii.     9.76 

kail 

5- JO 

t.00 

o.ta| 

ant 

as, 
15.00 

9.00 

50.011 

Kin 

7.50 

16.00 

IH.KP 

0.12) 

0.05 

1.7.'. 

2.60 
3.50 2.80 

12.00 

11.00 

Current  Prices  for  Ores  and  Minerals 

(Corrected   monthly  by  Atkins,   Kroll   &  Co.) 

Th..  prices  are  approximate,  subject  to  fluctuation,  am!   to 
variation    according    to   quantity,    quality,    and    delivery    re- 

quired.    They  are  quoted,  exi  1  pi    &i    noted,   f.o.b.   San   Fran- 
cisco.    Buying  prices  marked   •. 

Min.  Max. 

UvUmony  ore,  50 *,  ft  ton   •820.00  825.6o 
Arsenic,  white,  refined,  g  lb      11.02  0.02J 
Arsenic  red,  refined,  r'  lb     0.07J  o.08i 
Asbestos,  according  to   length   ami   quality   of  fibre. 

I   I.. 11    '   100.00  350.00 
,  .1.1  -ins.  lower  grades,  f  ton    10.00  100.00 
Upnaltum,  refined,  f.  ton    10.00  20.00 
nullum  carbonate,  precipitated,  y  ton    42.50  45.00 

Barium  chloride,  commercial,  y  ton   42.50  45.00 
Barium  sulphate  (barytas),  prepared.  <f  ton   20.00  30.00 

Bismuth  ore,  10.  upward,?  ton   *75.00  upward 
Chrome  ore  according  to  quality.  ̂   ton    10.00  12,50 
Chins  clay,  English,  levigated,  t*  ton    15.00  20.00 
Cobalt  metal,  refined,  f.  o.  b.  London.  a)  lb      2.50 
Coke,  foundry,  f  2240  lb    13.50  15.00 
Diamonds: 

Boris,  according  to  size  and  quality,  t*  carat      2.00  15.00 

Carbons,  according  to  size  and  quality,  "p  carat ....  75.00  too.oo 
Feldspar,  y  ton     0.00  25.00 
Firebrick: 

Bauxite.  y  M    175-00 

Magneslte,  9  M    190.00  275.00 
Sill.".  Z)  M    42.50  47.00 

Flint  pebbles  lor  tube-mills,  »  2240  lb    10.60  22.50 

Fluorspar,  y  i""    '0.00  15.00 

Fullers  earth,  according  to  quality,  "y  ton    20.00  30.00 
pilsonlte,  y  ton   30.00  40.00 '  Iraphlte: 

Amorphous,  y  lb      0.01(  0.02) 
Crystalline,  f.  lb      0.04  0.13 

Oypsum,  y  ton      7.50  10.00 
Infusorial  earth,  y  ton    10.00  15.00 

Magneslte,  crude,  t*  ton      7.00  10.00 
Magneslte.  dead  calcined,  y  ton    23.00  27.60 
Magneslte.  brick  (see  tirebrlck). 
Manganese  ore,  oxide,  crude,  t*  ton    10.00  20.00 
Manganese,  prepared,  according  to  quality.  y,  ton    30.00  70.00 
Mica,  according  to  size  and  quality,  y  lb      0.00  0.30 
Molybdenite.  90*  M0S3,  f!  ton   400.00  500.00 
Monazltesand  (Oftthorla),  y  ton   100.00  200.00 
Nickel  metal,  refined,  y  lb      0.40  0.6O 

Ochre,  extra  strength,  levigated,  y 100  lb      2.25  3.25 
Platinum,  native,  crude,  f.  oz   30.00  40.00 
Sulphur;  crude.  ?  ton    15.00  25.00 
Sulphur,  powdered,  S  ton   40.00  45.00 
Tale,  prepared,  according  to  quality,  y  ton     20.00  50.00 

Tin  ore.  60$,  y  ton   400.00  470.00 
Tungsten  ore,  65ft   100.00  500.00 
Vanadium  ore.  lO'.t.  y  ton     100.00  180.00 
Wolframite  (see  tungsten  ore). 

Zinc  ore.  00.;  up.  $  ton   "10.00  20.00 
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The  Westinghouse  Equalizer  Hoist 

Tin-  Calumet  &  Arizona  Mining  Co.  has  recently  completed 
an  elaborate  set  of  tests  on  tlie  electric  hoisting  system 

which  has  been  in  operation  since  the  latter  part  of  Sep- 
tember 1909  at  its  mine  in  Bisbee.  Arizona.  The  equip- 

inent  has  been  proved  satisfactory  in  every  respect  and 
particularly  in  the  ease  with  which  it  is  handled  and  the 

complete  control  which  the  operator  has.  Tests  have  - 
that,  even  under  severe  operating  conditions  where  the 

is  running  a  great  portion  of  the  time,  the  average  input 

to  the  system  over  a  day's  mil  will  not  exceed  more  than 
about  20  or  -■>'',  of  the  maximum  load,  and  that  the  rate 

put  is  practically  constant. 

The  increased  use  of  long-distance,  high-tension  transmis- 
sion lines  has  brought  electric  power  to  even  the  more  re- 
mote mining  districts.  With  small  hoists,  it  lias  been  found 

satisfactory  to  use  alternating-current  induction  motors  di- 
rectly applied,  but  where  heavy  loads  are  to  be  handled, 

and  at  high  speed,  the  peak  due  to  the  acceleration  of  the 

rapidly  moving  parts  is  always  greatly  in  excess  of  the 
average  requirements  of  the  hoist.  If  the  current  is  ob- 

tained from  a  line  also  earning  a  lighting  load,  the  result- 

ing fluctuations  of  voltage  prove  most  objectionable.  In 
most  cases  the  hoist  is  at  the  end  of  a  long  transmission 

line,  and  so  an  excessive  amount  of  copper  must  be  used 

to  prevent  drop  in  the  voltage  during  maximum  demand. 

The  result  is  that  the  line  must  be  equipped  for  peak  in- 

stead of  average  load  and  at   a  greatly  increased  expense. 
The  above  undesirable  conditions  have  been  overcome  by 

the  Westinghouse  equalizer  system  hoisting  plant,  the  essen- 
tials   of    which    are    diagrannmitically    shown    below.      It 

the  hoist  motor,  which  for  the  moment  acts  as  a  generator. 

The  over-all  efficiencies  of  hoists  of  this  type  are  gen- 
erally from  -30  to  OIK;  when  operated  under  normal  oper- 
ating conditions.  Because  of  the  ease  of  control  and  the 

ral  characteristics  of  the  set,  it  is  a  simple  matter  to 

devise  reliable  safety  appliance-  which  do  not  depend  on  me- 
chanical brakes.  Such  devices  have  been  put  in  practice 

in  Germany,  where  the  Government  allows  men  to  be  hoisted 
at  a  speed  of  2500  It.  per  minute  with  this  type  of  hoist. 

whereas  with  steam-hoists  provided  with  the  best  available 

safety  devices,  the  maximum  speed  allowed  is  but  1  "200  ft. 
per  minute.  The  success  with  which  this  Westinghouse  sys- 

tem has  operated  in  this  country  and  abroad  has  been  such 
that  a  great  increase  in  its  use  is  anticipated  as  it  becomes 
known.  The  first  cost  is  somewhat  greater  than  a  small 
motor  hoist  with  rheostat  control,  but  the  reduction  of 

power-COSt  due  to  the  equalization  of  the  load  is  so  great 
that  the  initial  expenditure  becomes  a  secondary  matter. 

especially  when  power  iv  purchased  on  a  maximum  demand 

system. 

/ 
\ 

fCfiQO -vw\w-|-\?£r 

^Q- Q 

0.     A      A,      EQUALIZER     HOISTING     SYSTEM. 

consists  of  a  direct-current  motor,  direct-connected  to  the 

hoist  drum,  and  a  By-wheel  motor-generator  set  which  in- 

cludes a  direct-current  generator,  a  laminated  fly-wheel,  an 
alternating-current  induction  motor,  and  an  exciter.  The 
equipment  also  includes  a  reversing  controller  for  the  gen- 

erator field,  a  speed  regulator,  a  series  transformer,  and 

a  switchboard.  The  hoist  proper  was  built  by  the  Denver 
Engineering  Works,  and  has  a  normal  duty  of  6000  lb. 

unbalanced  load.  Its  speed  is  1000  ft.  per  minute.  The 
ultimate  depth  of  the  shaft  is  to  be  1200  ft.  The  armature 

of  the  generator  and  the  hoist  motor  are  electrically  con- 

nected direct.  The  field  of  each  machine  is  excited  sep- 
arately, constant  full  field  bevng  maintained  in  the  motor. 

The  hoist  is  started  by  gradually  increasing  the  field  of 

the  generator  and  so  delivering  a  proportional  voltage  to 
the  hoist  motor.  When  the  load  on  the  alternating-current 
motor  reaches  a  certain  point,  resistance  is  automatically 
applied  to  its  secondary  circuit,  reducing  the  speed  of  the 
set.  and  the  energy  stored  in  the  fly-wheel  is  used  to  over- 

the  peak  of  the  hoisting  cycle.  Thus  there  is  a  mini- 
mum use  of  current.  The  hoist  is  stopped  by  gradually 

weakening  the  generator  field  and  thus  allowing  all  excess 

in  the  descending  cage,  the  rotating  hoist  motor,  and  the 

drums,  to  be  returned  to  the  fly-wheel  through  the  generator, 
which  momentarily  acts  as  a  motor,  receiving  energv  from 

California  Mineral  Statistics 

The  recently  appointed  State  Mineralogist  of  California, 

\V.  H.  Storms,  is  now  collecting  data  relative  to  mineral 

production  for  lull,  as  required  by  law.  The  result  of  this 

work,  published  in  an  annual  report,  helps  greatly  in  ad- 
vancing the  varied  mineral  interests  in  the  state.  The 

greater  part  of  the  information  required  is  obtained  by 

corresponding  with  the  owners  and  operators  of  mineral 

property.  Those  who  have  received  inquiry  blanks  from 
the  State  Mining  Bureau  regarding  the  output  and  progress 
of  work  in  the  year  1911  are  urged  to  answer  them  at  once, 

and  any  who  have  only  recently  engaged  in  business,  or  who 
tor  any  other  reason  are  not  on  the  lists  of  the  State  Mining 

Bureau,  will  he  doing  a  public  service  by  sending  to  the 
Statistician.  Slate  Mining  Bureau.  Ferry  building,  San 

Francisco,  California,  their  names  and  addresses,  together 
with  a  statement  of  the  amount  and  value  of  the  minerals 

they  may  have  produced  in  1911,  or  are  now  developing.  The 

State  Mining  Bureau  should  not  be  confused  with  either  the 

['.  S.  Geological  Survey,  or  the  Federal  Bureau  of  Mines. 

Commercial  Paragraphs 

K.  .J.  CHAPMAN,  who  has  been  general  manager  for  the 

Fowler  Utilities  Co..  Fowler,  Indiana,  has  resigned  to  be- 
come associated  with  J.  W.  Swaren  in  San  Francisco. 

Ralph  ARNOLD  announces  the  removal  of  his  offices  from 

the  Herman  W.  Hellman  building  to  suite  917-932  Union 

Oil  building.  Seventh  ami  Spring  streets.  Los  Angeles,  Cali- fornia. 

The  ORBNSTEIN-ARTHUK  KOPPBL  CO.  has  moved  its  Pacific 

Coast  office  from  the  Chronicle  building  to  the  Kialto  build- 
ing. San  Francisco.  The  management  of  the  company  is 

now  in  the  hands  of  D.  W.  Dodge  and  Arthur  A.  Prausnitz. 

Meese  tx  Gottfried  Co..  San  Francisco,  is  distributing  an 
attractive  combination  blotter  and  calendar,  the  latter  being 

available  for  ten  years  by  means  of  dial  arrangement.  It 
is  in  keeping  with  the  excellent  literature  of  this  company. 

As  an  appreciation  of  the  hospitality  accorded  by  The 

Lonkexhkiiter  Co.  to  the  delegates  attending  the  last  con- 
vention of  the  National  Association  of  Stationary  Engi- 

neers, a  testimonial  has  bee:  i  to  the  Lunkenheimer 

Co.  by  that  organization. 

The  Detroit  Tool  Co.  oi  Detroit,  Mich.,  has  opened  a 

branch  office  at  578  Moiiadiunk  building,  San  Francisco. 

This  company  has  placed  on  the  market  a  tool  that  com- 

bines on  a  single  base  a  rotary -blower  forge,  an  anvil,  vise, 
pipe  vise,  emery  wheel,  and  drill  press.  Such  a  device 

icially  valuable  for  shops  that  are  isolated,  and.  as 

the  outfit  weighs  less  than  201)  lb.,  it  can  be  lowered  into 
a  mine  and  moved  about  easily.  An  attractive  booklet  will 
be  sent  on  request. 
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EDITORIAL 

T^RELlMINARj    estimates  of   the   January   produetion 

■*•     b    the  Qoldfleld  Consolidated  n   b  indicate  a  total 

for  the  i   iili  of  28,870  ions,  with  a  gross  value  recovered 

1)83,000.     Tl   peratiug  expense  was  $220,000,  leaving 

a  realization  lor  the    ill  of  $403,000.     Ln  January  mil 

the  gross  production  was  $798,177. 

NOMINATION  of  Mr.  J.  F.  Kemp  for  the  presidency 
of  the  American  [nstitute  of  •Mining  Engineers,  will 

tl   itthusiastic  support  "i'  all  members  of  the  Insti 
lute.    A  better  choice  could  uol  have  been  made.    A  hsi  of 

JBcial  uomiuatioiis  is  given  on  i   ther  page.    There  lias 
tissntisfacliou  in  the  matter  of  the  secretaryship, 

lint  whether  this  will  culminate  in  a  rival  ticket  remains  to 

be  seen.  Proxies  are  being  solicited  by  a  committee  op- 

posed to  the  proposed  amendments  to  the  constitution,  as 

noted  in  the  Discussion  department. 

LOS  ANGELES  mining  engineers  have  taken  steps  to- 
ward  the  organization  of  a  local  technical  society. 

Whether  ii  "ill  be  affiliated  with  one  of  the  national  or 

Denizations  is  uncertain.  Certain  difficulties  that  have 

arisen  in  practice  in  connection  with  the  conduct  of  local 

sections  of  the  Mining  and  Metallurgical  Society  have  caused 

the  Los  Angeles  engineers  in  raise  questions  in  advance  of 

application  for  affiliation  with  the  American  Institute  of 

Mining  Engineers  which  had  been  proposed.  Details  arc 
"iven  elsewhere. 

TECHNICAL  societies  for  students  are  an  excellent  fea- 
ture of  many  American  engineering  schools.  Hue  phase 

of  iliis  work  tlnii  lias  been  especially  well  developed  by  the 

Mining  Association  of  tin-  University  of  California,  is  the 
holding  of  meetings  at  which  addresses  are  delivered  by 

engineers  in  active  practice.  Such  informal  talks  serve  the 

isei'nl  purpose  of  keeping  engineers  and  students  in  touch 
and  give  the  latter  glimpses  of  the  every-day  problems  they 

jitisi  prepare  to  meet.  We  have  published  several  of  these 
addresses  and  have  ihe  pleasure  of  presenting  another  ibis 

iveek,  i liis.  time  by  Mr.  S.  E.  Bretherton,  whose  experience  in 

copper  smelting  gives  especial  weight  to  his  words. 

GEOLOGISTS  are  now  in  high  favor  and  (heir  work  se- 
cures them  larger  recognition  than  at  any  time  in  the 

|mst.  As  Mr.  A.  II.  Brooks  suggests,  this  recognition  brings 

with  it  responsibilities,  and  if  they  are  to  retain  their  present 

position  they  must  look  well  to  the  character  of  their  work. 
Deep,  fundamental,  scientific  research  must  be  kept  up  as  a 

jpiime  means  toward  further  application  of  their  science  to 

me  wants  of  men.  It  is  said  that  German  development  of 

the  internal  combustion  engine,  by  decreasing  dead  weight  on 

ships,  is  about  to  give  the  Germans  control  of  the  sea.  If 

it  prove  so.  their  supremacy  will  have  been  fairly  won.  for, 

as  Mr.  Brooks  points  out.  the  present  lead  of  Germany  in 

technical  progress  rests  on  that  leadership  in  research 

that  all  of  us  freely  recognized  a  quarter  of  a  century  ago. 

America  set  herself  to  the  task  of  advancing  science  ami  is 

already  reaping  a  reward  in  advancement  of  industry,  but 

it  will  not  do  to  forget  that  any  impulse  shortly  runs  its 
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course  unless  ii   be  renewed.     Research  is  fund: 

progress. 

COMSTOCK  mill's  have  made  and  have  marred  many 

reputations.  It  is  an  open  secret  that  for  years  op- 

erations along  Hie  great  lode  have  been  conducted  with  a 

view  mainly  to  stock  market  manipulation.  .Mr.  Whitman 

Symmes,  in  a  series  of  articles  printed  in  the  Minimi  ami 

Scientific  Press  in  October  1908,  told  the  whole  sordid  tale. 
His  recital  attracted  the  attention  ..f  the  better  element 

among  those  in  control,  and.  as  a  result,  he  was  placed  in 

charge  of  the  more  important  work  under  way.  Against 

many  difficulties  lie  has  struggled  to  a  measure  of  success, 

finding  real  ore  and  introducing  real  mining.  At  the  last 

annual  meeting  of  the  companies  involved,  certain  of  tin- 
old  directors  who  had  been  receiving  commissions  on  sup- 

plies  sold  to  the  company,  were  thrown  out  of  office,  though 

n  clean  -«.ep  of  old  directors  was  not  made.  Revenge  is 

let,  and  now  those  who  lost  office  have  succeeded  in  se- 

curing  the  dismissal  of  Mr.  Symincs  as  a  sequel  to  a  dis- 
agreement between  him  ami  the  president  of  the  company. 

.\  determined  effort,  ii  is  said,  will  he  made  by  Mr.  Symmes' 
friends  to  re-secure  control  of  the  Union  Consolidated  and 

sierra  Nevada,  and  a  storm  on  Bush  street  impends.     We 

doubt  if  the  gi   !  is  worth  the  fight.     Something  might  he 

made  of  the  Comstock  if  ownership  could  he  consolidated 
ill  the  hands  of  those  who  cared  for  mines  rather  than 

-I  ares,  but  the  prospect   lor  that  does  not  seem  particularly 

bright.      In    the      anlinie   Mr.   t'.    E.   .lulilui,   who   has   I   
appointed  superintendent,  is  said  to  he  an  experienced  and 

capable  engineer.  Doubtless  both  .Mr.  Julian  an. I  Mr. 

Symmes  are  well  prepared  to  manage  mines,  but  managing 

Hush  street  brokers  is  decidedly  different. 

Free  Assays  and   Government  Metallurgical 
Investigations 

Several  bills  have  been  introduced  into  Congress  tins  win- 

ter providing  for  modifications  in  the  law  governing  the 

Bureau  of  Mines.  We  print  this  week  the  one  introduced 

by  Mr.  M.  If  Foster,  chairman  of  the  House  Committee 

on  Mines  and  Mining,  ami  which,  while  doubtless  not  in 

final  form,  may  he  taken  as  the  basis  for  discussion.  The 

work  which  the  Bureau  is  now  doing  has  the  enthusiastic 

support  of  all  who  have  come  into  contact  with  its  opera- 

tions. There  is  a  widespread  feeling  that  it  has  demon- 

strated its  usefulness  and  has  shown  that  more  duties  may 

safely  he  entrusted  to  it.  There  have  heen  numerous  sug- 

gestions  as  to  proper  fields  for  expansion  of  its  activities. 

Some  of  these  are  good  ami  some  decidedly  had.  Ii  is 
time  for  the  real  friends  of  the  work  to  make  their  infiu- 

ence  fell  to  protect  the  Bureau,  not  only  from  the  un- 

friendly, hut  from  unwise  friends.  The  whole  matter  was 

carefully  considered  first  by  the  various  sections  of  the 

Mining  and  Metallurgical  Society,  and  later  by  the  Society 

itself.  As  a  result,  the  following  general  principles  that 

should  control  any  rewriting  of  the  law  were  formulated: 

1.  That  the  seo|   I    fhe   Bureau  of  Mines  should  he 

enlarged  so  that  its  function  will  certainly  cover  the  preser- 

vation of  health  in  mining  as  well  as  safety. 

2.  That  the  functions  of  the  Bureau  of  "Mines  should 
he  limited  to  the  elucidation  of  fundamental  principles  and 

the  study  of  questions  broadly  affecting  the  mining  in- 
dustry. 

3.  That  governmental  encroachment  upon  private  en- 

terprises should  he  prevented  by  the  organic  law. 

4.  That  the  engagement  in  private  work  by  employees 

of  the  Bureau  of  Mines  should  be  prohibited  by  the  organic 
law. 

A  hill  for  an  act  was  drawn  embodying  these  principles 

ami  was  submitted  to  Congress.     To  those  unfamiliar  with 

resMon.'il    practice,  to  whom  it    may  seem  that   the  law 

passed   in    1910   adequately    provides    for  all   these   matters, 

ii    may    lie    staled    that,    so    long    as    any    one    member    of 

either    House    objectA    no    appropriation    can    he    made    by 

.less  i*>  a  Bureau,  except  for  an  object  clearly  desig- 

nated  by   the  organic   act.      If.   therefore,   there   is  a   ques- 

tion   regarding    any    item    in    an    appropriation    hill,    any 

member-can  prevent  the  money  being  appropriated. 

It   goes  without   saying   also  that   neither  the   Director  of 

the  Bureau  nor  the  Secretary  of  the   Interior  can  authorize 

expenditure  for  any  purpos   I  specifically  authorized  by 
law.  It  is  necessary,  therefore,  to  have  definite  authority 

for  everything  the  Bureau  is  to  do.  Hood  work  and  ability 

lo  economically  answer  needs  as  they  arise,  require  a  law 

trained  on  the  basis  of  broad  principles.  Further  limita- 

tion is  possible  at  any  time  through1  control  of  appro- 
priations. In  modifying  the  law.  however,  there  should 

i,  limitations  as  well  as  extensions,  for  example,  we  sub- 

scribe absolutely  to  the  third  ami  fourth  principles  enun- 

ciated by  the  Mining  and  Metallurgical  Society  which  arc 
sound,  and  the  demand  for  free  assay  offices,  which  arises 

perennially,  is  ill  founded.  Such  offices  would  be  mischiev- 
ous rather  than  useful.  Among  other  proposals  is  one 

by  Mr.  -I.  E.  Raker  of  California  to  establish  an  experi- 
ment station  at  Auburn,  at  which  assays,  analyse-,  and 

tests  are  i,,  he  made  at  nominal  charge  We  believe  tl 

oughly  in  experiment  stations  for  engineering  as  well  as 
for  agriculture,  but  we  see  no  good  that  can  he  accomplished 

by  this  particular  proposal  and  are  in  hearty  sympathy 

with  the  protest  already  made  by  the  nssayers  and  metal- 
lurgists of  San  Francisco  and  published  on  another  page. 

Similar  proposals  for  a  Government  ore-testing  plant  ill 
Colorado  have  been  made.  We  do  not  believe  any  such 

plants  are  needed.  There  are  plenty  of  places  now  where 
anyone  having  ores  for  assay  or  lest  can  at  reasonable 

charge  learn  promptly  and  accurately  their  value  and  also 
their  amenability  to  any  known  metallurgical  process.  For 

the    Government    to    enter    this    field    of    work    would    serve 

m.  g   1   purpose  and  would  put   it   into  unfair  competition 
with  established  private  business.  Such  work  is  not  a 

Study  of  the  ••fundamental  principles"  and  of  "questions 

broadly  affecting  the  mining  industry."  Neither  do  we 
agree  with  those  who  seem  to  hold  that  everything  possible 

toward  improvement  of  metallurgical  processes  is  now 

being  done  by  private  agencies.  No  one  practically  familiar 
with  the  difficulties  laced  by  the  metallurgist  in  developing 

a  new  .ir  unproved  process  call  fail  to  know  of  many  in- 
stances when  fundamental  scientific  data  are  lacking.  This. 

i'  should  be  the  province  of  the  Bureau  to  supply,  and 

that,  with  proper  organizati   tnd  funds,  it  can  do  valu- 
able work  along  these  lines  has  been  abundantly  proved 

by  iis  own  work  as  well  as  that  of  other  Government 
bureaus,  fine  who  sees  in  efforts  in  this  direction  only 

the  making  "f  •nice  jobs  for  pleasant  young  men"  fails 
1   ensure  the  possibilities  of  an  extremely  useful  organ- 

ization. However,  if  agreement  as  to  principles  be  effected, 

concessions  as  to  phrases  may  he  made.  The  Foster  hill. 
seems  to  us  loo  broad,  and  while  excellent  in  general 

plan  and  purpose,  may  well  hi'  amended  in  detail.  On  the 
other  hand,  the  bill  as  phrased  by  the  committee  from  the 

Mining  and  Metallurgical  Society  seems  not  to  have  taken 
into  sufficient  account  the  necessity  of  opening  a  road  for 

carrying  on  such  work  as  the  testing  of  permissible  explo- 
sives. This  is  one  of  the  best  things  that  the  Bureau  of 

Mines  has  done.  With  no  police  power  whatever,  it  has 

by  mere  publicity  practically  forced  the  adoption  of  safe 

powders  in  the  coal  mines.  There  is  no  longer  auy  reason 

why  tests  of  powders  should  be  made  free  for  manufac- 
turers.    A   moderate   fee   should   be   imposed.      If   this   he 
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Baiting  the  Trusts 

•   the  greatest  deterrents    a]  progress  it  often round  in  the  unwise  efforts  of  advocates  whose  seal  out- 

runs Iheir  judgment.    Onl  of  this  the  term  'muck-raking' 
born,  and  through  n   i   vement   thai   is    ntially 

[or  the   public    welfare   has   been    broaghl    into  a   certain 
amou   i    disrepute.     An   instance  of   this   sort    i-  seen 
in  the  attacks  emanating  From  various  sources  which  have 
recently   been   made   ii]     "the  Uuggeulieims".     We   have 
uol  hesitated  in  the  past  to  criticize  those  in  control  ol 
ihr  American  Smelting  &  Refining  Company  and  the 
American  Smelters  Securities  Company,  both  individually 
and  collectively,  nor  shall  we  hesitate  to  do  so 
future  when,  in  our  judgment,  they  merit  criticism;  bul 
we  are  resolutely  opposed  to  unwarranted  and  unjusti 
attacks  upon  these  as  well  as  all  other  corporations.  Ii 

has  recently  been  charged  thai  the  'Smelter  Trust'  (in  pop- 
ular terminology)  has  prevailed  upon  the  United  States 

Government   to  cease  the  minti  d  coins  and  turn 
over   the   refining    I  to   it,   and   also 

that  ii  is  preparing  to  unload  the  Braden  I  upan\ 
upon   a  too  confiding  public.     The  firal   of  these  . 
finds  its  origin  in  e<   mies  in  the  Mini  service.     For  the 

past  eight  years  directors  of  the  Mini  have  been  urging 
in  their  reports  the  uselessness  of  coining  all  the  gold  bul- 

lion and  foreign  coin  received  at  the  minis.  The  amount 

_.M  coin  already  stored  in  the  vaults  of  the  Treasury 
>  greater  than  will  ever  be  required,  as  the  only  con- 

tinued demand  upon  the  Treasury  is  for  bars  for  export. 

During  the  first  six  months  of  l<n>4  the  total  presentation 
«.f  notes  for  redemption  in  gold  coin  amounted  t"  a  little 

over  ■sii.'ilMl.niin.  while  during  the  sunn'  period  nm   sCll.lllMI. 
000  iii  certificates  was  presented  for  the  purchase  of  gold 
in  the  form  of  bars.  The  demand  for  these  is  at  times 

sn  great  thai  it  cannol  be  met,  and  it  has  occasionally 
been  necessary  to  export  gold  coin.  The  Royal  Mint  of 
Great  Britain  reported  the  re-coinage  of  nearly  $10,000,000 
of  American  gold  coins  in  1910.  The  British  standard  ol 
fineness  differs  slightly  from  the  American,  so  thai  these 

coins  wen-  no  better  than  bullion  for  minting  purposes 
ami  had  the  disadvantage  of  suffering  much  greater  abra- 

sion  in   shipment.     The  lack  of  eco   ty  in  coining  gold 
For  settlement  of  international  balances  is  evident.  We  have 

already  expressed  our  favorable  opinion  of  the  |  >■  >li<->-  of 
discontinuing  this  unnecessary  work  and  also  of  tin*  closing 
<if  those  branch  offices  of  the  Mint,  which  changes  in  the 
mineral  industry  have  rendered  no  longer  necessary.  Thai, 
as  an  incidental  readjustment  of  this  change,  much  dorc 
bullion  which  formerly  was  shipped  to  the  minis  for  re- 

fining, will  naturally  gravitate  to  the  refineries  of  the  Amer- 

ican Smelting  &  Refining  Company  ami  the  American  Smel- 
ters Securities  Company  is.  in  our  opinion,  neither  a 

catastrophe  For  the  individual  producer,  nor  a  justification 

for  savage  attacks  upon  those  corporations.  II'  t lie  com- 
plete cessation  of  refining  by  the  Mint  were  i   templated, 

and  if  there  were  no  other  refineries  outside  of  those  pos- 
sessed by  these  companies,  some  alarm  would  naturally 

be  felt  by  the  individual  producers  of  bullion,  but    neither 
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thus  afforded   For  the  reworking  ol    b  dues, 

■  reepa,  is  a  notable  Factor  in  economy  of  operation. 
Hold  refining  i~  done  at  the  minis  by  the  Wohwill  pl- 

an excellent  method  For  the  |   luction  of  pun-  gold,  bul 
una  not  well  adapted  to  the  refining  of  ordinary  cyanide 

bullion,  which  Frequentl)  rouiains  large  quantities  "i  base 
metal,  ami  must  either  firal  be  iii. limited  anil  parted  in  the 

usual     way    or    else    alloyed     with     purer    gold     to    lill 
within  workable  limits.  Ii  will  be  seen,  therefore,  that  in 

some  respects  the  private  refiner  is  at  an  advantage  as 

compared  with  the  Government,  And  so  long  a~  more  than 
one  private  refining  company  is  in  the  field,  it  does  not 
appear  probable  thai  unjusl  treatment  is  likely  to  be  meted 
•  in  to  the  producer  of  precious  metals  as  a  result  of  the 

1  Ii    eminent  actn itics  In  refinini  cril 
icisin  of   improper  charges   would   In-  more  than 
general  inveighing  againsl  the  companies  concer   I. 

The  allegations  made  in  regard  to  the  Braden  Copper 

Company,  and  printed  in  Collier's  Weekly,  are  so  vagui   ai 
-i  to  defy  analysis.    Tl   i   I  Mr.  Pope  VTeatmau 

to  the  directors  of  that  company  was  published  in  the  l/i'i 
Scientific  Press,  December  Hi.  and  is  readily  available  to 

all  wiio  arc  possessed  of  a  sufficient  understanding  of  min- 
ing matters  to  read  ii   intelligently.     What   deg   I    sue 

cess  the  Braden  Copper  Company  ;-  likely  to  attain  i-  a 
upon  which  we  have  not  expressed  an  opinion.  That 

ii-  technical  work  is  in  unusually  capable  hands  is  well 
known,  and  the  main  tacts  as  In  the  property  itself  are 

readily  available.  Each  intending  investor  sbonld  study 
for  himself  the  proposed  financing  of  this  as  qf  other 
properties.  Whoever  puichases  shares  in  any  enterprise, 
whether  ii  lie  a  corner  grocery  or  a  corporation,  of  which 
he  has  no  adequate  understanding,  is  speculating,  not  in- 

vesting, ami  should  expect  a  corresponding  amounl  of  sym- 
pathy if  the  venture  dors  not  prove  as  profitable  as  was 

hoped.     If  people  insist  upon  buying  shares  because  si   
one  else  has  done  so.  rather  than  because  careful  study 
shows  them  worth  buying,  they  can  hardly  complain  when 
they  fall  into  the  hands  of  financial  sharpers.    Development 

of    Chilean    industries   will,    we   believe,    he    'j.   1    for    Chile 
03     Well     as    the     reSl     Of    the    world.       At     present     the     whole 

finances  of  the  country  are  based  practically  on- the  nitre 
industry,  and,  profitable  as  that  has  proved,  it  is  desirable 
that  they  rest  on  a  broader  basis.  In  any  country  where 
new  industries  are  being  established  cheap  labor  is  at  ttrsl 
a  Factor.  There  is  inevitable  hardship  in  the  situation. 
as  wants  are  apt  to  increase  faster  than  earning  power  de- 

velops, hut  in  making  comparisons  the  fair  basis  is  with 
what  the  laborer  earned  before  the  new  industry  came. 
rather  than  with  what  laborers  elsewhere  in  similar  but 

long-established  industries  are  earning.  The  mines  and  mills 
of  the  Braden  Copper  Company  will  give  to  many  Chileans 

incomes  they  have  never  even  hoped  In  have,  and  develop- 
ing  the   copper   deposits   of  our   Southern    neighbor   will 

diversify  the  industries  of  the  country  in  a  most  desirable 
manner.      We  see   no   evidence   of   natural   depravity   in    lie 

desire  of  the  management  of  the  company  for  a  continued 
and  ample  supply  of  sober  and  efficient  laborers  at  a  low 
rale  of  wage.     As  labor  heroines   efficient    it    will   obtain 
its  larger  reward  in   Chile  as  in   North  A   rica.      Il   is  the 
way  of  the  world.  In  the  meantime  misdirected  criticism 

not  only  fails  of  its  mark,  but  serves  to  discredit  intel- 
ligent criticism,   in   this  as  in   every  other  instance. 
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Applied  Geology — A  Review  of  Progress 
By  Alfred  H.  Brooks 

science  of  geologjL  generally  regarded  us  having 

originated  in  the  vague  speculations  of  the  cosmogonists 

liardly  two  centuries  ago,  has  today  become  of  great  prac- 

tical utility.  During  the  pas!  decade  all  geologic  investiga- 
tions have  shown  a  marked  tendency  toward  material  prob- 
lems, which  is  in  contrast  with  the  previous  decade,  when 

the  interests  of  pure  science  were  much  more  strongly  em- 
phasized.    No  (    will  deny  lhat  economic,  or,  as  I  prefer 

to  eall  it,  applied  geology  is  attracting  more  and  more  atten- 
tion from  professional  geologists.  It  is  appropriate  that 

the  members  of  this  Society  should  take  cognizance  of  this 
trend  in  geologic  thought,  analyze  the  conditions  which  have 
brought  il  about,  and  decide,  it  may  be,  whether  it  makes 

for  the  good  or  the  evil  of  the  sen 
Before  discussing  this  subject  it  "ill  be  well  to  attempt 

a  definition  of  the  term  'applied  geology.'  Some  appear 
to  believe  that  when  tin-  geologist  emerges  from  the  limners 
mouth  he  is  at  once  transplanted  into  the  realm  of  pure 

science,  and  that  the  miner's  candle  illuminates  only  the  so- 
ealled  practical  or  even  commercial  problems.  I  submit 

that  such  opinions  are  not  justified.  The  surveys  made  as 

a  basis  for  geologic  maps  and  structure  sections,  usually 
classed  as  belonging  to  the  realm  of  pure  science,  often 

yield  results  which  are  the  most  concrete  examples  of  ap- 

plied geology,     "n  the  other  hand,  the  exhaustive  study  of 

Pig.  1. 

mineral  deposits  is  essential  to  the  solution  of  many  funda- 
mental geologic  problems.  A  close  analysis  will  make  it 

evident  that  the  line  of  demarcation  between  the  fields  of 

pure  and  applied  geology  is  in  a  large  measure  arbitrary. 
The  collection  today  of  a  new  group  of  facts  or  the  de- 

viation of  new  principles  relating  to  pure  scii 

result  tomorrow  in  their  application  to  industrial  problems. 

G.  K-  Gilbert  has  recog  ized  two  fields  of  geologic  research. 

the  one  embrac  ;  ;  local  problems  of  strati- 
graphy and  structure,  the  other,  the  general  problems  ol 

geologic  philosophy,  and  has  shown  thai  both  may  yield  re- 
e  highest  industrial  importance.  As  David  Paige 

has  expressed  if:  "There  indeed  can  he  no  antagonism  be- 
tween   theoretical    knowledge   and    iis   eei   oie   application. 

The  practical  expression  of  a  truth  can  never  he  divorced 

from  its  theoretic  conception."  If.  in  spite  of  what  has 
been  said,  the  i  science  an-  to  l»-  differentiated, 
applied  geology  ii:a'.  he  define.!  as  the  science  which  uti 
the  methods  and  principles  geology  to  supply  the 
materia  man. 

While    the    ;  -nilency    of    geologic    science    toward 
the  investigati   i   problems  of  everyday  life  is  patent  to 

all.  yel  if  is  desirable  to  express  this  tendency  quantitatively. 

•Abstract  from  a  presidential  address  delivered  before 
the  Geological  Society  of  Washington.  December  13.  1911. 
Published  by  permission  of  the  Director  of  the  United  States 
Geological  Survey. 

for  this  purpose.  I  have  determined  the  percentage  of  . 

logic  publications  issued  annually  during  the  last  quarter 
of  a  century  devoted  in  part  or  entirely  to  applied  geology. 
The  result  of  this  analysis  is  graphically  presented  in  the 

diagram  <  Pig.  1  I  in  which  the  one  curve  represents  the  total 
number  of  publications;  another,  those  classed  as  bearing 

upon  applied  geology.  This  diagram  is  based  on  an  actual 
count,  judging  by  the  litlcs.  of  the  publications  included  in 
the  annual  bibliography  of  North  American  geology.  It  is 
conceded,  of  course,  lhat  a  mere  enumeration  of  titles  is.  at 
be.st.  but  a  crude  method,  which  neither  takes  into  account 

the  extent  of  the  individual  publications  nor  attempts  to 

appraise  their  value  to  science.  However.  I  trust  it  will 
serve  as  a  rough  measure  of  the  activities  of  North  Ameri- 

can geologists.  On  this  basis,  the  diagram  clearly  records 
a  very  rapid  increase  during  the  past  decade  in  the  ratio 

of  publications  dealing'  with  applied  geology  to  the  total 
of  geologic  literature.  The  figures  show  that  applied 
geology  was  at  its  lowest  ebb  in  1890,  when  only  111  j  . 

and  at  its  highest  Hood  in  1909,  when  47%  of  the  total 

publications  related  to  this  subject.  To  consider  the  per- 
centage of  economic  papers  by  decades:  In  the  ten  years 

ending  in  1895  the  average  was  22f<  ;  for  the  following 
decade,  30%  ;  and  for  the  last  five  years,  44  per  cent. 

Another  measure  of  this  trend  in  geology  has  been  ob- 
tained by  a  similar  classification  of  the  publications  of  the 

United  States  Geological  Survey.  The  result  of  this 
enumeration  is  shown  in  a  second  diagTatn   (Fig.  2).     In 

I  liis-.  il  will  be  seen  lhat  in  1890  less  than  1'.  of  the  pub- 
lications issued  by  the  Federal  Survey  treated  of  applied 

geology,  and  in  1910  the  percentage  was  98.     Considering 
it  by  decades:  tor  the  ten  years  ended  in   1895  the  Svi 

>    papers  was  llrf   of  the  total  number  of  publi- 

cations;  in  the  following  decade.  71r;  :  and  in  the  last  live 

92  per  cent. 
These  figures  arc  not  to  be  interpreted  as  evidence  thai 

i line  science  lias  not   been  recognized  in  these  publications 
of   the    Federal    Survey.      I    have   classed    with    the   applied 

geology  group  all  publications  which  neat  in  any  measure 

though   many   of   them   deal   chiefly   with 

problems  of  more   purely  scientific  interest.      For  example. 
geologic   folios,  which  include  some  of  the  most   notable 

contributions  to  pure  science,  arc  here  included  in  the  liter- 
ature of  applied  geology.    To  me  ii  is  less  surprising  that 

all    the    recent    publications    contain    some    practical 
lions  than   that   most   of  those  of  twenty  years  ago 

omitted  all  data  of  this  kind. 

The  marked  tendency  toward  practical  problems,  as  in- 

dicated by        -       gures,     - 
for  ii  is  exhibited  in  the  -  e  by  state 

surveys,  and  is  also  reflected  in  the  work  of  the  universi- 
ties. Nor  is  it  limited  to  this  continent,  for  countries  as 

widely  separated  geographically  and  in  scientific  tradii 
.  South  America.  Japan,  and  Germany  show  similar  signs. 

Everywhere  geologic  research  of  practical  problems  is  re- 
ceiving more  and  more  support,  both  publicly  and  pri- vately. 

Ii  is  pertinent  to  consider  the  attitude  of  the  public  at 

large  inward  this  economic  tendency.  There  are  undoubt- 
edly those  who  believe  lhat  the  direction  of  scientific  work 

should  rest  entirely  with  the  investigator  and  not  with  the 
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mind  thai  . 

i  pri 

•'i'  only  tlu  .  in  ihii  diffi 
roeh  chemistry,  Inch  .-mi  be 
farthered  b)  private  menu      I  ,,,-,, (, 
■  rly  :i  tonrlH   i  Ih  ,i,,.  j   p|, 
must  l»-  ill.'  iin.il  arbiters  as  to  <rbal  phase  ..i  i 
to  I"-  amphaaiaed.    In  oni  ■  the  ritixen  has  n  right 

tquirc  wl.ui   be,  as  ■  member  of  Ihe  body   iwlitii 
gaining  bj  expenditures  from  the  public  purse. 

Ii  ia estimated,  on  the  beat  data  available,  thai  during  the 
quarter  century  the   total   grants   for  geologic   work 
by    state   and    Federal    governments   nggregi   vol 

10,000  Tins  may  be  regarded  as  evideuce  of  public 
confidence.  More  significant  to  the  present  discussiou  is 
the  annual  grant  of  funds  daring  ihis  interval,  nnd  ihis  is 
illustrated  by  a  eurve  on  the  Bame  diagram  with  those 
■bowing  character  of  publications  (Kg.  I),  T 
in  pari  based  on  estimates,  bul  these  are  without  doubl 
sufficiently  aeeurate  to  indicate  thai   the  total  annual  up 
propriations  of  state  and  Federal  gover   nts  for  geology 
have  bean  augmented  al  a  rate  which  proves  thai  they  are 
affected   by  -,,,   ,ii„.,-   factors  than   thai    ..i 
population.    The  annual  granl  of  inn. Is  is  oow    e  than 
double  thai  of  twenty-five  years  ago.     Ii   is  probablj   safe 
en  interpret   ihis  as  indicating  thai   the  presei   ■onomic 
tendency  in  geology  is  approved  by  the  i   pie  of  the  United 
Slates.    XI   lose  parallelism  between  the  lines  marking  the 
publications  relating  to  applied  geology  and  the  annual 
allotments  of  public  funds  for  geologic  surveys  is  probably nol  entirely  fortuitous. 

Perhaps  the  Im-s!   measure  of  popular  confide    in  the 
results  of  geologic  research  is  the  number  of  different  gea 
logic  organizations  supported  by  public  funds.  We  are  apl 
i"  credit  the  obtaining  of  government  support  for  ihis  or 
that  research  entirely  to  some  individual  or  organization, 
forgetting  that,  until  the  general  public  lias  in  a  measure 
been  persuaded  of  its  value,  all  efforts  would  be  useless. 
Therefore,  when  we  find  geologic  surveys  throughout  the 
country  supported  by  commonwealths  having  widely  dif- 

ferent social  and  industrial  c   litions,  ii  is  fair  to  pros 
thai  the  average  citizen  lias  acquired  the  belief  thai  these 
are  attaining  results  beneficial  to  the  community.  The 
numerical  increase  of  state  geologic  surveys  during  the 
last  twenty-five  years  is  illustrated  by  the  eurve  on  the 
diagram  which  marks  the  percentage  of  total  number  of 
states  supporting  geologic  work  (Fig.  II.  In  1886  24$ 
of  the  states  ha. I  geologic  surveys;  in  1895  the  percei  tag 
was  42,  and  in  1910,  80. 

This  growing  public   interest   is  also  manifested  by  the 
increase  in   geologic   teaching  at   colleges    I   universities. 
I  interpret  the  statistics  published  by  T.  C.  Hopkins  as 
indicating  thai  in  18SG  there,  were  about  2Jti  of  the  higher 
institutions  of  learning  in  which  geology  was  taught,  while 

in  1894, 'there  were  378.  Of  these,  ">1  had  geology  organ- ized as  a  separate  department.  I  have  been  unable  to  find 
any  mure  recent  data  on  geologic  education,  but  that  it  has 
made  great  strides  in  the  last  seventeen  years  will  lie.  con- 

ceded by  all.  It  will  also  he  generally  admitted  that  the 
teaching  of  economic  geology  is  receiving  constantly  greater 
attention  in  the  colleges  ami  technical  schools.  More 

nifieant  evidence  of  tin'  present  status  of  geology  among 
the  people  is  the  fact  of  the  large  number  of  geologists  now 
in  private  employment.  There  are  many  professional  geolo- 

gists who  are  engaged  in  consulting  practice.  Nearly  every 
barge  mining  company  ami  many  railways  include  in  their 
personnel  one  or  more  geologists.  In  a  commercial  direc- 

tory of  mining  experts  recently  published  fully  10$  classed 
themselves  as  geologists,  while  an  edition  of  the  same 
directory  issued  ten  years  ago  included  only  one  who 
claimed  to  be  a  geologist.  While  at  that  time,  as  now, 

many  mining-  engineers  were  in  fact  professional  geologists, 
they  did  not  care  to  advertise  the  fact. 

All  this  indicates  that  applied  geology  has  during  the 
last  two  decades  become  a  domiuaut  element  in  our  geologic 
work;   also   that  this  tendency  toward   industrial    problems 
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.  w.leni  thai  ihis  trend  i-  not  limfled  t..  the  North 
conl   nt.  Inn  is  world-wide.     Ii  is  dear, 
emphasis  has  bean  bud  upon  tin.  ac   mic  aide  then 
been  ■  marked  increase  in  the  support   given  to 
work,  i    which  fart  may  be  drawn  the  logical  ooncluaum 
tluii  the  public  endorse*  this  policy,  It  doe*  not  necewtaril) 
follow  that  this  dominating   practical  note  in  gvolog;    luu 

for  the  advancement  ol  Iheacieure     tiofon  diacui 

this  important  question  it   will  be  well  lo  trace  briefly  the 
origin  of  geology  as  an  ap|  lied  - 

It  seems  to  be  generally  ass   .1  that  the  application  "i 

geology  lo  industry  was  not  ottcm|  ted  until  alter  us  .1. 
relopmeul  into  a  more  ..r  less  c   plelc  rational  >c   *.    Ii 
cannol  la-  denied  thai  the  up|  licatinn  of  the  principles  ol 

■  nisi  await  the  establishment  ol   ih    principle! 
through  scientific  inquiries.  It  is  true,  however,  that  long 
before  geology  had  develoi  ed  as  a  science  men  observed 
the  geologic  phenomena  tha  certain  vocations  ami 
often  correctly  interpreted  such  observations. 

The  seiem   f  applied  geology,  therefore,  had  its  origin 
among  those  who,  like  the  miners,  were  bj  vocation  brought 
into  intimate  contact  with  natural  phenomena.  Many  of 
the     elementary     facts     relating     to     mineral     deposits    were 

d  on  the  attention  of  the  miner,  and  as  the  correct  in 
lerpn  tation  ,,f  these  facts  added  to  his  material  welfare. 

some  deductive  reasoning  was  Undoubtedly  applied.  The 
rudimentary  conceptions  thus  formed  were  more  likely  I" 
be  correct  than  those  of  the  early  closest  academician,  whose 
science  Cor  generations  began  and  ended  in  pure  speculation. 

Tie  refore.    to    trace    the    origin    of    applied    geology    the 
oldest   archives  Heating  of  mining,  quarrying,  agriculture, 

engineering,  and  mineralogy  must  he  searched — a  task  which 
lias  been  quite  beyond  me.  And  reaching  far  hack  of  any 
written  record  was  the  traditional  lore  bearing  on  geologic 
phenomena  of  countless  generations  of  miners  and  husband- 

men.     Even    the   man   ol'   the    stone   age    must    have   sul   B- 
sciously  acquired  knowledge  of  the  distribution  of  the  ma 
tcrials  which  he  fashioned  into  implc   nis  of  tin'  chase  ami 
war.      If    we   an'    to   allow   our   imagination    full    scope,   we 
can  i   eive  of  some  primitive  economic   geologist   who.  h\ 

finding  a  deposit  of  copper  and  revealing  Ihe  superiority  of 
the  new  material  for  weapons,  become  the  hero  of  his  tribe. 

A  review  of  the  conditions  which  brought  about  the  rapid 
growth  of  geologic  work  in  this  country  during  the  first 
decades  of  the  nineteenth  century  cannot  fail  to  consider  Ihe 
political  and  industrial  .situation.  The  war  of  1812  had 
united  as  one  nation  Ihe  commonwealths  which  up  lo  thai 
time,  iii  spile  of  Ihe  federation,  had  strong  centrifugal  leu 
dencies.  I  luring  the  war  with  Great  Britain,  New  England 

had  been  on  the  verge  of  rebellion,  while  Ihe  Trans-Ap- 
palachian region  was  not  held  lo  the  East  by  any  strong 

bonds.  Tie-  country,  rent  by  domestic  quarrels  and  the  tur- 
moil of  opposing  political  factions,  paid  small  heed  to  Ihe 

problems  of  industry  and  commerce. 
After  ihe  war  the  people  thought  less  about  slate  rights 

and  more  about  industrial  prosperity.  There  was  no  longer 
a  French  party  or  an  English  party,  but  men  of  all  political 
faiths   had     in-   lo   Ihe  conclusion   thai    we  must  work  out 
our  own  salvation.  We  hail  ll  amed  I"  supply  our  own  ma 
terial  needs  during  Ihe  war  when  English  frigates  cut  off 

European  sources  of  supply.  In  shun,  ihe  nation  had  found 
itself  and  was  ready  to  begin  lo  harvest  the  resources  of 
the  vast  territory  which  the  war  had  settled  for  all  time 
was  to  he  our  own.  Our  people,  while  possessing  the  self- 
confidence  of  Ihe  pioneer,  were  facing  new  problems,  and. 
guided  by  their  scientific  instincts,  turned  to  the  scientist for  help. 

In  spite  of  the  fact  that  Ihe  war  had  developed  a  rels 

lively  strongly-centralized  federal  government,  our  po- 
litical theory  was  still  one  of  state  rights.  Moreover,  the 

Republicans  were  in  power,  with  a  hopelessly  small  Feder- 
alist minority.  It  was  natural,  therefore,  that  the  people, 

loyal  to  their  political  faith,  should  turn  to  the  common- 
wealths for  aid  in  developing  the  new  land.  This  aid  for 

the  most  part  took  the  form  of  large  grants  for  public  itu- 
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provement  of  transportation  facilitie — at  firs)  for  canals 

and  wagon-roads,  later  for  railways.  During  the  i •*- 1 -i < >«  1 
ended  with  1838  the  states  borrowed  sums  aggregating 

$160,000,000  tor  purposes  of  public  improvement.  Com- 
pared with  this  sum.  the  expenditures  tor  geologic  surveys 

were  small,  it  is  a  significant  fact,  however,  thai  in  1838  a 

larger  percentage  of  the  states  supported  geologic  surveys 
than  in  any  subsequent  year  antil  1898.  This  is  graphically 

illustrated  in  Fi'_r.  .;.  The  upper  curve  shows  the  total  num- 
ber of  slates,  ami  the  lower  the  percenjage  of  total  number 

which  supported  geologic  surveys  between  1826  and  1!U0. 
The  very  rapid  increase  in  state  surveys  is  all  the  more 

significant  when  compared  with  the  status  id'  governmental 
surveys  in  Europe.  Though  much  geologic  work  was  done 

in  European  countries  during  the  early  part  of  the  century, 

it  was  not  until  about  the  middle,  that  the  governments  be- 

ga   ganizing  systematic  surveys.  England  led  by  estab- 
lishing her  survey  in  1832.  Xexl  came  surveys  of  Austria- 

Hungary  and  Spain,  organized  in  1849,  of  Bavaria  in  1851, 
and  France  in  1855.  Most  European  countries  did  not 

undertake  systematic  geologic  surveys  until  about  1860,  or 
more  than  twenty  years  after  our  first  maximum  of  state 
surveys  bad  been  reached. 

En 

A-  already   indicated,  the  principal  influence  thai 
to  this  first  era  G.  P.  .Merrill  has  i 

it.  was  the  widespread  interest  in  scientific  investigations. 

and  the  great  industrial  advancement  which  created  a  de- 
mand for  the  practical   results  of  such  investigations.     A 

good  example  of  the  faith  the  people  had  in  applied 

geology  is  seen  in  the  lirst  geological  survey  of  Georgia, 

which  was  paid  for  by  land  owners  of  two  counties — a  con- 
dition that  has  never  been  repeated  until  recently  in  some 

of  the  rich  mining  districts  of  tin'  West. 
Another  reason  lor  the  large  number  of  stale  grants  for 

geologic  work  lay  in  the  general  westward  movement  of 

population  from  the  Atlantic  stales.  This  had  a  two-fold 

effect  on  geologic  surveys.  Eirst  it  gave  rise  to  a  demand 
for  information  about  the  new  lands,  and  second,  it  pul  the 

older    slates    on    their    mettle    to    hold    their    population.      So 
rapid  was  the  westward  movement  that  the  Atlantic  states 
became  alarmed  for  their  future.  In  1815  and  1816  the 

legislatures  of  both  (forth  Carolina  and  Virginia  appointed 
committees  to  devise  means  for  .becking  the  drain  on  their 

population.  This  was  unquestionably  the  motive  in  estab- 
lishing many  of  the  Eastern  state  surveys,  and  in  directing 

their  activities  toward  agricultural  problems. 
Meanwhile   the   Federal   Government    had   undertaken   the 

investigation  of  the  res   'ces  of  the  unorganized  Western 
territories.    The  chief  purpose  seems  to  have  been  a  classi- 

fication  of   the   public   lands — a   work  which   was  to  be   in-  I 
tcrrupled    for  over  half  a  century  and  then   resumed  is  the 

propi  r  f   -lion  of  Federal  geologists. 
According  to  Merrill'  the  Ill's  I  epoch  of  state  surveys  de- 

clined even  more  rapidly  than  it  arose,  due  largely  to  the 
financial  crisis  of  1837.  An  era  of  promotion,  inflation,  and 

straining  of  state  credits  to  their  utmost,  accompanied  by 

a  waste  of  the  borrowed  millions  mid  if:'  lack  of  any  sound 
Federal  financial  policy,  resulted  in  a  money  panic,  the  col- 

lapse  of   many   ill-advised   enterprises,   the   repudiati   

their  public  debts  by  several  of  if.-  states,  ami  a  wide-spread 
commercial  depression,     it   is  no  w   ler  that,  under  these 

conditions,    geologic    surveys    were    regarded    as    luxuries 

'Tlie  extensive  use  I  have  made  of  'Contributions  to  the 
History  of  American  Geology.'  by  G.  P.  Merrill,  will  be  evi- dent to  all  who  have  read  that  work. 

that    might    well    be    spared;    particularly    since    these    lirst 

iiimental  surveys,  it   must  lie  admitted,  hardly  justified 

themselves  from  the  standpoint  of  practical  results.     This 

fact  does  not  detract  from  the  credit  due  the  pioneer  geol- 

ogists who  curled  mi  these  surveys  under  almost  insuper- 
able difficulties.  They  learned  much  about  ureal  distribu- 

tion of  the  larger  geologic  units,  hut  most  of  the  studies 
were  not  detailed  enough  to  yield  results  of  practical  value. 

Moreover,  even  in  that  day  many  geologists  were  still 

living  in  'Hat  laud' — they  considered  formations  in  only 
tlie  two  horizontal  dimensions;  for  while  the  vertical  ele- 

ment was  by  no  means  i^   ed.  ii  was  not  closely  under- 
stood. 

During  the  decade  following  the  panic,  few  stales  had 

surveys,  and  no  great  progress  was  made  in  the  science. 

beyond  the  publication  of  results  attained  in  the  previous 
era..  Though  the  contributions  to  geologic  literature  by 

the  class  ol  professional  geologists — whose  appearance  was 
perhaps  the  most  important  result  of  fhe  activity  of  the 

previous  decade — were  not  unimportant,  yet  as  a  whole 
both    pure   and    applied    science   were   at    a    rather   low    ebb. 

The  panic  was  hut  a  temporary  cheek  to  industries,  how- 
ever.    The  estimated   production  of  pig  iron  was  347,000 

tons   in    1840,   and   600,000   in    1850,    while   the   coal    produc- 

li   luring    the    SS      period    increased    from    2,000,000    to 

7,000,000  Ions,  and  the  railway  mileage  from  '281°  to  (11)21. 
These  industrial  advancements  were  accompanied  by  the 
i apid  settlement  of  the  Middle  West,  by  the  beginnings 

of  copper  mining  in  Michigan  in  1844,  and  of  iron  mining 
in  Michigau  and  Missouri  in  1853,  and  most  important 

of  all.  the  discovery  of  gold  in  California  in  ISIS.  All 
■o  a  new  impetus  lo  geologic  work,  which 

in  the  revival  of  interest   in  state  surveys.     At 

this  time,  i    men   began  in  dream  of  a   transcontinental 
railway  and  therefore  (be  Federal  Government  undertook 

a  more  systematic  exploration  of  the  western  Cordilleran 
i  i  than  had  previously  been  made.  The  curve  of  state 

surveys,  as  seen  in  the  diagram,  continued  to  rise  until  the 
I;  of  the  Civil  War.  In  this  second  epoch  of  geo- 

logic work  the  stales  of  the  Middle  West — (ben  the  fron- 
tier— led.  This  was  hut  natural,  because  history  has  proved 

geologj  always  appealed  more  strongly  to  the  pioneer  than 
to    any    "(her    class    of    people. 

It  is  difficult  In  measure  the  accomplishment  of  this 

second  period  of  geologic  activity,  under  state  and  Federal 
auspices,  owing  to  its  abrupt  termination  by  the  Civil  War. 
which  interrupted  many  important  investigations.  One  fact 
slands  out  ideally:  thai  applied  geology  was  the  mainspring 
of  most  of  the  research,  and  the  results  indicate  that  pure 
science    had    not    been    the   loser   thereby. 

The  prosperous  lime  following  the  Civil  War  in  the 

North  and  West,  wifb  its  almost  unique  industrial  advance- 
ment, again  centred  public  interest  on  mineral  resources. 

This  caused  the  Federal  Government  to  resume  explorations 

in  the  West,  which  took  the  form  of  anal  geologic  sur- 
veys and  in  some  eases  detailed  study  of  mineral  deposits. 

Many  slates  undertook  similar  work,  and  the  curve  of 
geologic  surveys  arose  until  the  interruption  by  the  panic of  1873. 

The  results  thus  attained  proved  a  final  justification  "I 

geology,  not  only  as  an  intellectual  pursuit,  but  also  as 
a  practical  aid  to  mankind.  While  the  immediate  benefits 

of  these  investigations  were  large,  they  were  not  so  ini- 
portani  as  the  institution  of  geologic  mapping,  based  on 

accurate  mensuration.  Crude  as  those  maps  were,  com- 

pared with  the  present  standards  of  refinement,  they  repre- 
sent tlie  earliest  attempt  in  this  country  to  apply  engineer- 

ing methods  to  geologic  probl   s.     Ii  was  very  unfortunate 
that  this  lirst  epoch  of  engineering  geology,  as  it  might 
he  called,  was  so  soon  interrupted  and  ijie  work  practically 

disi   liinied    for  over  a    decade.      The    people   were,   in    fact, 

hardly  educated  up  to  an  appreciation  of  ils  value;  more- 
over, the  natural  resources  that  could  be  readily  exploited 

without  the  aid  of  science  were  so  extensive  that  the  time 

was  hardly  ripe  to  make   full  use  of  this  new  geology. 

We  have  seen  that  the  period  following  the  Civil  War 
was   especially    favorable   lo   the   development    of   applied 
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na   whieh   an   difllcull    to   fathom,   this   scientific 

attitude    gradually  |  beginning    ol    our 
national  existence  we  were  in  close  contact  with  the  intel- 

Europe,  whieh  was  then  easentially  seien 

liiic  This  gave  iu  out  fire)  intellectual  stimulus  and  led 

11-  in  <ln  our  lull  slum-  .it  the  work  of  advancing  both 
purr  ami  applied  science.  Than  eanie  an  interim  between 
the  time  whan  we  forsook  the  intellectual  standards  "i  the 

old   Wnrlil  and  before  we   fully   established  those  of  our 
Meanwhile,  il   |  ■   continent,   with   its 

unbounded  resources,  was  ralrulated  to  bring  mil  the  char- 
acteristic efficiency  and  self-reliance  of  the  a*< 

ii-iin.  Thru  gradually  developed  what  umy  he  called  the 

era  ol  the  'practical  man' — an  era  characterised  essentially 
by  unscientific  thought  among  the  mass  of  tin-  people.  Tl  i 
practical  man  now  became  a  national  fetish,  and  the  people, 

overlooking  the  facl  thai  his  success  was  due  t"  energy 

ami  opportunity,  attributed  ii  rather  to  the  absence  "f  tech-1 
nical  ami  scientific  knowledge.  Nowhere  was  tins  national 

trait  better  shown  than  iu  the  mineral  industry,  where 

the  era  of  the  'practical  man'  ■  ration  untold  mil- 
lions.     His  distrust   of   applied  science   was  deep   > 
For  a  generation  every  mining  community  swarmed  with 

self-styled  experts,  whose  technical  and  scientific  lim- 
itations were  only  exceeded  by  their  blatant  self  assertion. 

Unfortunately,  at  iliis  time  there  also  developed  between 

i  -i  and  the  mining  engineer  an  antagonism,  which 
was  detrimental  to  the  advance  of  the  science.     A  school 

geology   arose   which    revived   to   a   certain   extent    the 

ancient    practice   of   S]   ilaiion    without    observation,   and 
irded  itself  as  moving  in  a  higher  intellectual  sphere 

than  that  of  the  engineer,  who  deall  with  practical  prob- 
lems.    On  the  other  hand,  many  engi   rs  came  to  regard 

all  work  of  the  geologist  as  either  visionary  or  purely  spec- 
ulative. 

since  t he  rise  of  the  modern  school  of  applied  geology, 

which  may  be  said  to  have  begun  iu  the  eighties,  the  an- 

tagonism between  thi   gineer  and  the  geologist  has  grad- 
ually disappeared.  The  geologist  has  made  his  results  of 

more  value  by  adopting  some  of  the  methods  of  the  engi- 
neer, while  the  engineer  so  longer  hesitates  to  use  geology 

in  his  own  field.  Both  professions  have  lieen  improved  by 

ihis  mutual  help,  and  the  geologist  bas  by  no  means  gained 
the  least.  The  modern  mining  engineer  now  recognizes  that, 

even  iu  his  own  special  field,  scientific  investigations  are 
essential.  This  is  evidenced  by  the  general  hearty  support 

given  by  engineers  to  the  new-  Federal  Bureau  of  Mines. 
It  is  not  necessary  to  describe  in  detail  the  recent  progress 

in  applied  geology.  While  most  of  the  countries  of  the 
world  have  taken  part,  it  is  a  Meld  thai  the  American 

geologist  has.  made  peculiarly  his  own.  Anion":  our  im- 
portant contributions  in  this  lield  is  the  geology  of  min- 

eral oils,  presented  by  M.  R.  Campbell  to  Ihis  Society  last 
year.  In  this,  as  in  the  survey  of  coal  deposits,  stratigraphic 

and  structural  geology  have  almost  c<    to  be  exact  sci- 
ences.     Equally    important    to    the    Nation    are    the    results 

achieved  in  underground  water  investigations.    The  tecti   
of  mineral  veins  now  also  approaches  an  exact  science; 
while  many  of  the  conclusions  on  the  genesis  of  orebodies, 

notably  that  of  secondary  enrichment,  are  among  the  tri- 
umphs of  applied  geology. 

Moreover,  the  field  is  being  extended.  In  Germany  the 
work  of  the  geologist  is  regarded  almost  as  essential  to 

railway  or  canal  location  as  that  of  the  engineer — a  lesson 
we  have  only  recently  learned  al  Panama.  The  investiga- 

tions of  soils  is  now  a  distinct  science,  based  largely  on 

applied  geology.     Questions  of  public  health,  such  as  purity 

ill    in 
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Though  the  present  status  of  thi  tol   permit 

of  a  quantitative  determination  ■  -  whieh  is 
than  approximate,  yel  ibe   fael   thai  are  being 
called  ii j    by  political  economists  for  assistance  indii 
how  fundamentally  the  science  affects  the  welfare  of  the 

Nation. 
This  historical  survey  of  applied  geology,  in  which  spe 

rial  emphasis  has  been   laid  on   il-  progress  in   ihl   intry. 
■  to  point  io  several  conclusions.  First,  thai  much 

of  the  modern  science  ,.t  geology  originated  in  the  held 

of  applied  science,     ii    was  iIh-  Btriving  of  mankind   to 
solve   problems  of  material    welfare  thai    gave  the   first   iu>- 
pul-e  to  geologic  thought.     Second,  that,  as  a   rule,  the 

science    has    made    most    rapid    -Hide-    at    those    ti   s    when 

ii-  study  was  inspired  by  a  desire  to  achieve  some  pi 
tical  end.     Whenever  geology  has  become  entirely  divorced 
from  industry,  it  has  drifted  toward  pure  speculation.     The 

of  the  past,  like  those  of  the  present,  received 

much  of  their  inspiration    from   the   facl   that    they   were 
adding  to  tb   aterial  welfare  of  mankind.    Werner.  Hum 

boldt,   von   Bnch,  de   la   Heche,   wen   t   only   trained   as 

mining  engineers,  but  continued  for  most  of  their  careers 

to  be  intimately  connected  with  the  mining  industry.  Will- 
iam Smith  was  an  engineer  before  he  was  a  geologist,  and 
Button  knew  from  personal  experience  the  value  of 

applying  the  sciences  of  agriculture  and  chemistry,  fin  this 

continent  McClure,  Eaton,  Rodgers,  Owen,  Leslie,  Logan. 

Whitney,  Orton,  Cook.  Dawson,  and  King,  with  a  bost  of 
Others  were  all   identified   with  the   industrial   application   of 
their    science.      The    elder    Silliman.    in    an    a   mil    of    his 

own  training  in  geology,  -aid:  "I  learned  in  the  mining 
districts  how  and  what  lo  observe."  The  years  thai  liana 
-|  enl    xplorations  may  be  counted  in  Ibe  field  of  ap- 

plied geology.    James  Hall,  for  two  generations  the  leader 

in  American  geology  and  the  founder  of  that  organization 

which  I'm-  three-quarters  of  a  century  has  preserved  the 
highest  scientific  ideals,  gained  his  early  inspiration  in 

studying  practical  problems.  An  enumeration  of  the  lead 

ing  geologists  of  the  present  generation  will.  T  think,  show 
that  the  larger  part  have  given  much  attention  to  the  mate- 

rial application  of  geology. 

The  recent    lomic  trend  of  geology  is  only  .-   unter- 

part  ol'  similar  tendencies  in  most  fields  of  scientific  re- 
search. The  introduction  of  science  into  practical  affairs 

is  a  feature  of  the  present  age.  Il  has  come  about  not 
only  because,  as  the  sciences   progressed,  their  results  were 

  re    directly    applicable    lo    material    problems,    but    more 
specially  because  of  the  gradually  changing  conditions 

throughout  the  world.  Willi  a  sparse  population  and  abund- 
ance of  natural  resources,  the  need  of  applied  science  is 

never  so  evident  as  when  the  lands  become  crowded  and 

the  more  readily  accessible  resources  depleted.  The  people 
of  a  virgin  land  need  pay  small  heed  lo  exhaustion  of 

soil  or  . lesl ruction  of  forests,  and  can  carry  on  shallow 

mining  operations  with  little  recourse  to  science  or  technol- 

ogy.      Il    is    only    when    increasing-    population    results    in    a 
demand  for  a  greater  food  supply  and  makes  sanitation 

important;  when  the  depletion  of  timber  becomes  a  factor 

in  cost  of  structures;  and  the  superficial  deposits  can  no 

longer  yield  sufficient  minerals,  thai  the  need  of  scientific 
knowledge  becomes  strongly  emphasized.  This  stage  has 
been  reached  in  most  of  the  civilized  countries  of  (hi-  world 

to  a  greater  or  less  extent,  ami  the  evils  ol'  relative  over- 
population ami  depletion  of  nature's  wealth  are  resulting 

in  an  appeal  to  applied  science. 

In  this  respect  the  present  generation  has  made  greater 

strides  than  all  that  preceded.  We  are  now  applying  science 

to  the  affairs  of  the  Nation  as  never  before.     The  old-fash- 
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iimnl  publicist,  with  liis  classical  education,  or  ;it  leasl 

traditions,  is  being  shouldered  out  of  the  way  by  the  man 
who  analyzes  the  problems  of  public  welfare  mi  scientific 

principles.  The  trained  investigator  is  being  more  and 

more  appealed  to  to  the  affairs  of  the  Nation.     In  i his  we 

are  following  (in-many,  whoso  long  ]eailersl]i]i  in  pure 
science  lias  now  been  overshadowed  by  her  leadership  in 

applied  science.  We  have  begun  to  realize  that  il  is 

"in  thing  to  win  prosperity  and  happiness  oul  of  the 

bounty  of  a  new  land,  another  to  gain  it  by  utilizing  re- 
sources which  can  only  he  made  available  by  scientific  genius. 

Gilbert  has  saiil  thai  "pure  science  is  fundamentally  the 
creature  and  servant  of  the  material  needs  of  mankind." 
Yet  it  is  nol  uncommon  to  find  the  devotee  of  pure  science 
assuming  thai  his  field  is  on  a  higher  plane  than  that 

lit'  those  studying  problems  which  involve  the  material 
welfare  of  the  human  race.  This  seems  specially  true  in 

the  field  of  geology.  Cf  a  bacteriologisl  finds  a  n™  toxin 

for  a  disease  germ,  a  botanist  a 'new  food  plant,  a  san- 
itary engineer  a  measure  for  preserving  human  life,  all 

unite  in  commending  his  work.  Vet  there  arc  nol  a  few 

geologists,  though  I  believe  a  constantly  decreasing  num- 
ber, who  seem  to  view  with  suspicion  any  attempt  to  make 

the  science  of  geology  more  useful.  Those  who  are  de- 
voting  themselves  to  economic  geology  arc  charged  with 

commercializing  the  science,  as  if  the  applying  of  its 

principles  to  better  the  conditions  of  the  people  were  not 
the  highest  use  lo  which  scientific  research  could  he  (int. 
One  reason    tor  this  attitude   is  because   much   which   has 

been   masquerading  as  applied   geology   is   nol   sciei     at 
all.    The  commercial  exploitation  of  natural  resources  under 
the  cloak  of  geology  is  nol  to  be  confounded  with  geologic 

research,  which   has   for  its  aims   tin-  application   of  scion 
tific  principles  to  the  needs  of  man. 

The  geologist  who  is  studying  the  resources  of  the  pub- 
lic domain  to  the  end  that  a  sound  policy  may  be  adopted 

for  their  utilization,  or  he  who  is  gauging  the  exhaustion 

of  our  mineral  wealth  by  studying  statistics  of  production, 
is  doing  his  share  of  scientific  work  no  less  than  he  who 

is  engaged  in  the  more  pleasing  task  of  evolving  new 

geologic  principles.  The  masters  of  science  have  nol  hesi- 

tated to  turn  their  attention  In  economic  problems.  Clar- 
ence King  deserves  no  less  credit  for  his  aid  in  opi 

up  the  West  by  economic  investigations  than  for  his  con- 
tributions to  knowledge  on  the  age  of  the  earth.  We  think 

of  Major  Powell  as  one  of  the  founders  of  physiographic 
geology,  but  his  memory  will  live  rather  for  employing 
science  to  make  available  the  latent  fertility  of  the  arid 

regions  of  the  West.  Surely  no  one  will  charge  Kit 

Powell   with   commercializing  (heir  science. 

As  I  see  it,  there  lies  no  danger  in  the  present  trend 

toward  applied  geology,  provided  our  applied  geology  rests 
on  a  broad  basis  of  scientific  research.  If  the  spring  of 

pure  science  is  cut  oil',  the  stream  of  applied  geology 
must  soon  run  dry.  Then-  is  no  field  of  pure  geology 
which  will  nol  yield  results  applicable  to  questions  of  mate- 

rial   welfare.      On    the   oilier    hand,    any   given    investigation 

111  applied  geology  maj  lead  to  problems  of  paleontology, 

petrography,  geophysics,  or  other  branches  of  pure  sci- 
ence. In  view  of  the  pressing  demand  for  results,  we 

are  justified  in  giving  precedence  to  those  fields  of  investi- 
gation which  promise  the  earliest  returns  of  material  value. 

There  is.  however,  grave  danger  that,  carried  away  by 

tin-  present  Eurore  for  practical  results,  we  may  lose  sight 
'in-  scientific  ideals.  Apjfted  geology  can  only  maintain 

its  present  high  position  of  usefulness  by  continuing  the 
researches  which  advance  the  knowledge  of  basic  principles. 

Kuiuie  progress  in  applied  geology  depends  on  progress 
in    pure   geology. 

'fur  iron  industry  in  South  Russia  shows  stock  on  hand 
ai  different  works  at  the  end  of  the  first  six  months  of  ion 

as  follows:  Pig  iron.  71. 24-1  tons;  iron  and  steel  (semi- 
finished), 34,794  Ions;  iron  and  steel  (finished  I.  132,786 

Ions;  in  North  Russia,  pig  iron.  65,862  tons;  iron  and  steel 

(semi-finished),  27,180  tons;  iron  and  steel  (finished). 
33,534  tons. 

Trips  for  Steam-Shovel  Dippers 
Soon  after  the  steam-shovels  were  first  set  at  work  in  the 

Culebra  cut,  at  Panama,  improvements  in  the  construction 

of  dipper  trips  began  lo  be  made.  Owing  to  the 

weight  of  ca*h  and  rock  in  the  1  and  5 -yd.  dippers  it  is  at 

times  difficult  for  the  cram-man  lo  unlatch  the  door  by  the 
usual  hand-pull  method,  and  in  the  course  of  a  day  con- 

siderable loss  of  time  results.  The  first  positive  action  trip. 

Using  steam  power,  was  placed  by  a  steam-shovel  engineer, 

Thomas  fusty,  upon  his  own  shovel,  but  was  soon  discai'ded. 
The  device  was  improved  ami  patented  by  A.  H.  Geddes. 

The  latest   device,  by   P.  S.   Wielnnan.  after  bavins;  under- 

WICHMAN    DIPPER   TRIP. 

sin>\  l-t.    BOOM    w  Mil    TRIPP]  m.    DEVICE. 

gone  a  successful  test  upon  two  95-ton  steam-shovels,  fa- 

been  adopted  by  the  Isthmian  ('anal  Commission, 
The  mechanism  of  (his  dipper-door  tripper  is  placed  on 

the  boom  and  has  a  t-j-in.  wire  rope  leading  to  the  latch 
on  the  dipper  door.  In  order  to  keep  the  cable  always  taut 
a  drum  is  mounted  on  the  lace  of  the  thrust  sear,  to  which 

one  end  of  the  cable  is  fastened.  The  drum  being  the  same 

diameter  as  the  pitch  diameter  of  the  rack  pinion,  the  cable 
is  wound  or  unwound  coincident  with  the  travel  of  the  dip- 

per handle.  To  give  the  lengthwise  pull  of  the  cable,  a  6-in. 
steam  cylinder  is  mounted  below  the  drum.  This  cylinder 

has  a  push  piston,  the  outer  end  of  which  is  bifurcated  to 

receive  a  sheave,  over  which  the  cable  passes  on  its  way  to 

the  drum.  Steam  is  admitted  to  the  cylinder  when  it  is  de- 

sired to  trip  the  dipper  door  through  a  'three-way  cock' 
operated   by  a  lever  at    the  craneman's  seat. 
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Operating  Costs  at  the  Pittsburg- Silver  Peak  Mill 

A  romplelc  <i>  ■  >l  Ibe  null  of  lUe  Pillaburg  Silver 
Peak  Gold  Mining  Co.,  at  Blair,  Nevada,  was  prepared  In 

Bant]  Bauson,  at  thai  lime  null  superintendent,  and  pub 
bshed  in  the  Mining  ami    -  i  i   Ibe 

plant  was  completed.*     Detailed  statements  of  mining  costs, 
whirl]  foi  desert    iditions  are  notably  low,  were  runtiabed 

within  tin'  past  year!  bj   Edmund  Jueasen  nil  recently 
aral  manager  for  the  company.    Below  an-  given  eoi  reepond 
ing  detail*  eoveriug  operating  costs  in  lite  mill  tin-  the  year 
1011.     Tbeaa   are   printed   Ibrougb   tin-   courtesy    ■  -.    8.    i 
Kidder,  geueral  superintendent,  who  has  immediate  rliargv 
til    tin-  mill. 

The   gt   ral    plan    of   ore    treatment    is   essentially    Ibe 
same  aa  when  il  was  described  bj  Mr.  Bauson,  tbouf 
stamps  have  been  added,  making  the  total  now  120,  ami 
some  changes  have  been  made  in  the  linudliug  ..t  solutions 
ami  other  minor  mailers.  Tin-  process  involves  crushing  in 

eah  with  1050-lb.  stamps,  96  drops  per  minute,  with  a 
tall  i.i  u1 ._.  t,,  r%  in.  Outside  amalgamation  is  used  "iih 
a  plate  area  "t  li'.s  ,.,,.  ft.  per  stamp,  ami  a  grade  of  1'  i 
in.  per  toot  Tin'  plate  tailing  goes  to  a  distributing  sump 
ami  thence  !•■  sum;:  cones,  I  ft.  :i  in.  iliam..  fitted  with 
Merrill  hydraulic  sizeis.  Before  classification  the  pulp 
carries  5  or  n  parts  of  water  in  1  of  solid.  After  classi- 

fication the  sand  contains  .'i  or  4  parts  of  water  ami  the 
slime   U  in   Hi.     The  leacbing-vats  an-  five  in  number,  3fi 

by  1 1 '  '«  ft.     Tin-  whole  cycle  of  treatment   fr   ^barging 
in  charging  occupies  a   little  over  seven  days.     The 
bined  overflow    front  il»-  settling  ami  sizing  i   es  flows  to 
five  dewatering  lanks.  Tin-  thickened  slime  is  drawn  con- 

tinuously from  a  bottom  outlet  ami  flows  t"  a  sludge  storage 
tank  where  cyanide  ami  linn-  are  added  i"  make  an  0.025' 

cyanide  solution.  Tin-  pulp  is  agitated  constantly  by  air 
ami  drawn  continuously  in  Merrill  filter-presses.  Zinc-dust 

is  used  l"i'  precipitation.    The  refining  process  used  at  the 

'Mining  a  tiri<    Pn.s.v.  May  s.  1H09.  reiiublished  in 
•More  Recent  Cyanide  Practice.'  pp.  263-273,  1910. 

\Mining  ami  Scientific  Press,  -Inly  s.  mil. 

plant   is  practically   ideutical  with  that  i   I  at 
lake  mine  in  Smith  Dakota. 

All  man  employed  in  mill  ami  cyanide  plants  wot 
hours.    The  regular  mill-crew  rmi-i-i-  of   i    a  shift. 

In  addition  in  this  number  an-  'J  plate-men  ami  2  repaii 
  ii  mi  the  day  shin,  making  in  all  13  men  for  the  -I  In. 
•  lay.     In  the  cyanide  departi   it    I  men  an-  employed  mi 
each  shift,  with   mi  extras  mi   the  day   shin,  making  the 
total  cyanide  crow  12  men  for  the  three  shifts.     In  the  <■ 

fiuerj  '-'  men  an-  employed,  mi  the  day  shift  only.     Then 
work  consists  Hi'  cleaning  the  precipitation  press  -mil  carrj 

in  all  wink  connected  with  the  refining  of  null  ami  oya 

products.     In  the  assay  office,  where  the  assaying  I'm 
i lit-  mine  ami  plant,  as  well  as  sunn-  custom  work,  is  ■ 

i  men  aie  employed.     Tin-  average  '-"si   per  ton   I'm'  min- 
milling,  ami  all  expenses  in  December  1910  was  $2.60 

The  average  cost   per  ton   I'm'  each  step  in  the  milling -  in    191 1    was  as   follows : 

Stamping     $0,298 

Amalgamating    0.H47 
Neutralizing  ami  settling    0.074 
Leaching  ami  sluicing    0J.45 
Filter-pressing      0.104 
Precipitating     0.036 

Refining       o.tns 
Assaying               0.033 
Water  service       0.070 
Beating           0.007 
Superintendent  ami   foremen         0.053 

Total  direel  operating       $0,915 
Pro-general          0.079 
Suspense  account           0.04ii 

Total    operating          $1,040 

Tin-  use  of  a  'pro-general'  ami  'suspense'  account,  is  ex- 

plained in  Mr.  .Iiiessen's  article  I"  which  reference  has 
already  been  made,  d-sis  by  the  month  are  shown  in  i^reat 
detail  in  the  following  diagrams,  prepared  by  Mr.  Kidder. 

-1911- 
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Problems  in  Modern  Copper  Smelting 

\ 
.il   world   i 

by   I1  '>'.   I    will 

opper smelting,  whielt  I  students. 

Win  idem',  I  mean  within  the  last  thirty 

Leal  than  thirtj  yean  ago  such  mine*   i-  the  I'nited  \ 
i,  the  copper  mines  of  northern  California,  and 

othen,  were  considered  of  little  value  because  ! 
Eulphide  and  considered  refractory.     Such  properties  were 

by    several    noted   enf  even 
.ii  n  comparatively  low  valuation.    Today  Buch  mines  have 
become  the  basis   for  the  cheapest   and   best   metallurgical 

orld. 

several  years  the  Dominion   Copper  Co.  of  Globe, 

Arizona,  hauled  a  trainload   per  day  of  sulphide  ore  all 

the  way   from   Bisbee  to  Globe,  Arizona,  several   hundred 

mill's,  in  order  to  get  tl»'  sulphide  to  make  ,oj>i n-i-  matte 
converting.  Wot  only  tliis:  it  enabled  them  to  make 

a  much  cleaner  slag  than  is  possible  when  smelting  directly 

to  black  copper.  1  can  remember  the  time  when  at  Clifton 
and  Globe,  Arizona,  Santa  Rita.  New  Mexico,  and 

I  lares,  rich  oxidized  copper  ore  was  smelted  to  pig  copper, 

reducing  a  comparatively  small  tonnage  in  the  fun 

using  20  i"  -4',  fuel,  and  throwing  a  slag  over  the  dump 

containing  2  t"  '■'•',  copper,  worth  $6  to  $9  per  ton.    Today 
averag      lag  thrown  over  the  dump  will  not  exc   I,   I 

think.  60c.  per  ton  in  copper,  and  the  fuel  used  in  the 

blast-furnace  from  1  to  10%,  depending  on  the  sulphur 
contained  in  the  ore  and  the  character  of  the  slag  t"  be 
made.    Briefly,  the  advantages  of  smelting  sulphide  copper 
Ores  arc   as    follows: 

1.  Greater  capacity  for  the  same  sizeil  blast-furni   

'J.  Less   danger   of   'freeze-ups',   a    term   generally   used 
by  the  smelter-men  when  the  furnace  is  losl   by  incrusta- 

-  forming  from  any  cause. 
3.  Smaller  fuel  consumption. 

4.  Cleaner  slag. 

I  might  add  the  savL  sting  the  ore.     When  smelt 

ing  direct  to  black  copper,  it  was  necessary  to  roast  any 

rich  sulphide  ore.  For  some  time  after  the  system  of  smelt- 
ing to  copper  matte  was  In  general  use,  it  was  thought 

necessary     to  roast  most  of  the  sulphides,  and  more  fuel 
was  used  than  at  present,  bul  as  the    thod  was  improved, 
first  with  the  aid  of  hot  Mast,  and  then  cold  blasl  under 

higher  pressure,  the  percentage  oi  fuel  was  continually 

reduced  until,  in  some  cases,  smelting  in  the  blast-furnace 
to  a  low-grade  matte  was  accomplished  without  any  fuel. 

I  have  .nisi  referred  to  1  to  10$  fuel  in  the  charge  in 

matte  smelting,  depending  on  the  percentage  of  sulphur 

and  character  of  the  slag  to  be  made,  [f  the  perci 

of  sulphur  is  low.  it  is  necessary  to  use  more  fuel  to 

furnish  the  required  heat  and  save  the  sulphur  for  matte 

making.  Again,  if  it  is  necessary  to  make  a  she,'  low  in 
iron  and  high  in  magnesia,  alumina,  barium,  or  zinc  oxide. 
a  much  greater  heat  is  required  to  keep  it  fluid.  A  she 

chiefly  containing  iron  base  requires  less  heat  than  when 
the  iron  is  replaced  with  an  alkaline  base  (manganese  is 

generally  classed  as  iron  for  fluxing  purposes),  but  it  is 
necessary  to  study  the  specific  gravity  of  the  slag,  in  order 
to  get  a  good  matte  separation,  and  at  times  in  running 

customs  plants  I  have  had  SO  Huh'  ii"ii.  and  so  much  zinc 

and  barium  or  perhaps  magnesia  and  alumina,  that  it  re- 

quired more  than  the  usual  amount  of  heat  to  keep  the  slag 

hot  enough  to  run  properly.  Tun  much  iron  base  means 

a  fluid  slag,  but  too  heavy  for  a  good  matte  separation; 

too  little  iron  and  too  high  a  percentage  of  alkaline  bases, 

especially  magnesium  and  barium,  requires  more  heat,  and 

•An  address  delivered  before  the  Mining  Association  of 

the  University  of  California.  January  24. 

i-   ahv    too  -hot-   ol 

pended  mechanically.  i  and 
alumina  will  do  the  same  thing,  but  the  ui 

t  which  contains  too  much  zinc  oxidi 

barium,  especially  it  thi  ether, 
Alumina,   like  uol    objectionable    in    lim 

.ted   quantities.     In   iron   smelting,  alumina    ie   i 

ie,  but  in  ordinarj  copper  or  lead  smelting  I  consider 
it    -nfer  to   class   it    a-   an   acid.      I    find    it    Bets  BO    lor  me. 

inbt,  for  the  reason  that  in  the  shallow  lead  or  copper 

furnace  a  much  lower  temperature  and  les-  percentagi 
fuel   is   used   than   in   the  deepet  tsl  furnaces,     [n 

lead   smcltit  etallurgisl    has   very   little   margin   to 

work   on   when   figuring  his  slaL' ;   that    is,  he  cannot    depend 
on  getting  any  iron   from  unroasted  sulphides;  if  be  did, 
the  volatilizati   if  had  would  be  too  great,  causing 

ous  losses,  and  he  musl  be  careful  to  watch  his  silica  bo 
as  not  to  form  silicate  of  lead  in  the  Blag.  The  copper 

metallurgist  does  not  fear  the  volatilization  of  copper  or 
the  formation  of  silicate  of  copper;  in  fact,  a  silicious  slag 

for  copper  smelting  doc-  cleaner  work  and  is  more  suitable 
for  fire  coi   titration.     Bul   if  be  depends  on  getting  all 

his  iron  for  slag  making  purposes  from  raw  sulphides,  as 

1  bave  frequently  had  to  do.  it  is  necessary,  after  figuring 

the   charge,   to   see   that    his   instructions   are   carried   out 

on  the  feed  floor,  for  loo  much  fuel,  ton  deep  burden,  oi- 

lon  small  a  volume  oi'  blasl  might  mean  a  freeze-up.  due 
to  lack  of  iron  in  tie-  Blag.  The  shape  of  the  furnace,  the 

size  and  number  of  the  tuyeres,  the  way  the  furnace  is 

all  have  some  hearing  on  tin-  question,  as  well  as  the 

amount  of  the  blast  used.  The  size  and  character  ol'  the ore  has  also  to  he  considered. 

Fine    ore    is    very    objectionable    in    blast-furnace    work 

i  here  comes  in  the  questi   if  the  proper  method  of  crush- 

tnd  sampling).  Reverberatory  smelting  practice  has 

i In-  advantage  over  the  blast-furnace  in  smelting  line  ore, 
but  the  ore  has  to  lie  all  crushed  line  and  a  preliminary 

roast  given  il.  1  have  also  found  that  very  little  zinc  can 

be  volatilized  in  the  reverberatory  furnace,  whereas  1  have 

volatilized  over  i'->' ,    of  it   in  the  ordinary  blast-furnace, 

which  is  a  ureal  advantage  when  il   ie  i   ains  more  zinc 

than  the  slag  can  carry.     Sou  have  doubtless  c   I  articles 

describing  the  necessity  of  roasting  matte  before  re-
 

smelting  in  order  to  get  a  matte  richer  in  copper  for  either 

il„.  converter  or  for  marketing  direct.  1  remember  an 

article  written  several  years  ago  by  one  of  our  prominent 

metallurgists,   claiming    thai    iho   re-smelting   of    matte    in 

the  blast-fumace  without  roasting  did  not  increase  its  cop- 

per content  by  concentration.  -My  experience  for  several 

years  has  been,  both  in  Arizona  and  California,  to  ship 

matte  containing  ■  '■"  to  W  r  from  ore  in  Arizona,  averaging 

aboul   I1'.    copper,  and  in  California  3%.    This  means  a 

c   entrati   f  20  and  13  ions  of  ore  to  1  ton  of  matte, 

respectively,  requiring  a  re-smelting  of  this  matte  with 
silicious   ore.   a    re-smelting   which    was  made    more   difficult 

on   ace   il    of  having  a   poor  quality  of  silicious  ore  on hand  to  work  with. 

This  roughly  outlines  the  principles  of  copper  matte 

smelting  down  to  where  the  converter  is  used.  To  make 

this  dearer,  it  will  be  necessary  to  describe  each  particular 

feature  I  have  taken  up  in  detail.  Some  of  you  may  be 

called  upon  at  some  time  in  the  future  to  decide  as  to  the 

advisability  of  erecting  a  small  smelter  for  a  partly  de- 

veloped mine,  perhaps  some  distance  from  a  railroad,  the 

owners  having  read  about  V/z%  copper  in  'porphyries' 

1  laying  dividends  where  the  ore  is  first  concentrated  and 

then  smelted  ih  the  reverberatory  or  blast-furnace,  or  about 

where  2' 2  to  3%  copper  sulphide  is  made  to  pay  divi- 

dends by  direct  smelting  to  matte  and  then  converted  to 

blister    copper    containing    the    silver    and    gold    which    is 



244 MINING  AND  SCIENTIFIC  PRESS February  in.  1912 

shipped  to  Eastern  refiners  for  farther  separation. 

]i  maj  he  well  here  to  put  in  a  word  of  caution.  Con- 
verting the  matte  t"  blister  copper  meane  a  saving  in 

Creighl  on  waste,  such  as  iron  and  oilier  sulphides  contained 
in  the  malic  and  also  a  better  price  for  the  copper  of  1 

in  l'oi-.  per  i   id,  bul   it   is  ool   practicable  to  operate  a 
converting  plant  in  connection  with  a  small  matting  plant. 
so  thai  unless  the  ore  contains  much  precious  metal  to 

help  the  capper  carry  the  expenses,  and    iditions  arc  un- 
usually favorable,  ii   is  often  better  to  ship  the  crude  ore 

and  pui  in    eduction  plant  al  all.    It  is  true  thai  some 

of  our  largesl  and  besl  paying  copper  properties  of  today, 
such  as  the  United  Verde,  and  Copper  Queen  of  Arizona, 

the  copper  smelters  of  Montana,  and  others,  which  could 
ntioned,  were  started  as  copper  matting  plants. 

To  illustrate  this  point:  Some  time  ago  1  was  called 

upon  to  examine  property  45  miles  from  the  railroad.  The 
owners   fell    sure   thej    bad  a  good   property   which   could 

be  made  to  paj  bands   e  profits  with  less  than  \\< ,  copper. 
The  ni-i  of  marketing  copper  is  greater  than  is  generally 
realized,  especially  in  the  form  of  matte.    Matte  containing 

-UK,   copper  is  the  most  profitable  to  make,  on  ac   
slag  losses,  and  is  the  most  suitable  for  converting  plants, 

where  it  is  blown  to  blister  copper.  A  4ir,  copper  matte 

made  from  a  '.\' .  ore  would  equal  a  concentration  of  14 

ton-  of  "ii'  mio  1  ion  of  matte,  allowing  for  aboul  .">' , 
loss  of  copper  in  smelting.  The  expense  on  ihis  ton  of 

matte  would  be,  estimating  copper  at  15c.  per  pound: 

Wagon  haul  as  hack  freight,  42  miles,  not  less  than  $6; 

shipping  to  Salt  Lake  City  l the  uearesl  market),  rail- 

road freight,  $5.25;  copper  refining  deduction,  2:;p-.  per 

pound,  $22;  copper  deduction,  wet  assay.  1.:!',.  $3.90. 
This  amounts  to  $37.15  per  Ion  of  matte,  which,  divided 

by  14  tons,  ccpials  *2.tio  per  ion  of  ore.  Estimating  mining 
and  all  development  expenses  at  least  $2.50  per  ion  of 

ore;  general  and  all  offices  expense  al  35c.  per  Ion:  sinelt- 
ing  so    far    from    a    railroad.  $3   per  Ion.  al    the  very   least; 
made  a  total  of  $8.50  per  ton.  even  on  the  basis  of  ,i 

comparatively  large  plant.    Divide  this  by  '»"  lb.  of  copper, 
less  .V  ,     lot    loss,   or  57   Hi.,   the   cos!    would   be    14.93c.   per 

pound,  in  round  numbers  15c.  Usually  copper  ore  con- 
tains precious  metals  to  assist  the  copper  in  carrying  the 

expense,  but  in  this  particular  case  the  gold  and  silver  con- 
tent was  scarcely  worth  considering. 

The  method  of  concentrating  matte  to  metallic  copper 

in  the  converter  was  the  greatest  advance  in  copper  metal- 
lurgy within  the  last  thirty  years.  The  refining  of  copper 

by  electricity  can  perhaps  be  classed  as  the  second  most 

important  advance.  The  practice  of  converting  copper 

matte  has  been  constantly  improved  since  being  first  in- 
troduced at  Butte.  Monlana.  The  use  of  silicious  ore  for 

lining,  instead  of  barren  quartz  and  clay:  larger  converters; 

machinery  for  tamping;  and.  last  but  not  least,  the  lone- 
wished  for  method  of  adding  silicious  ore  to  the  converters, 

as  required,  is  now  being  accomplished  successfully,  by 
using  a  basic  lining  and  adding  the  silicious  ore  instead  of 

depending  entirely  upon  the  lining  to  furnish  the  silica 
required  for  combining  with  the  iron  in  the  matte  as  the 
sulphur  is  oxidized  and  driven  off. 

The  great  success  and  continued  improvement  in  convert- 
ing practice  have  ha.!  i   siderable  bearing  on  blast-furnace 

and  rovcrberalory  smelting  practice.  To  some  extent  the 

same  principles  are  applied  in  the  much  higher  blast  pres- 
sure and  larger  volume  of  blast  now  used.  The  higher 

pressure  and  deep  shaft  fnrnaaes  for  copper  matting  can 

be  used  where  ores  arc  comparatively  clean,  bul  my  ex- 
perience has  been  in  the  smelting  of  ore  containing  high 

percentages  of  zinc  that  il  was  necessary  for  us  to  carry 

a  very  low  harden  above  the  tuyeres,  with  an  extremely  hot 

tup.  otherwise  the  incrustations  would  form  so  quickly  on 
the  walls  of  the  furnace  that  the  furnace  would  have  to 

shut  down  in  order  to  he  barred  off.  The  shape  of  the  fur- 

nace has  considerable  bearing  on  this  question  also.  For 
this  reason  I  have  planned  a  blast-furnace,  especially  de- 

signed for  the  smelting  of  refractory  ore  containing  zinc, 

shown  in  the  accompanying  illustration, 
The  extremely  large  top  of  this  furnace  is  to  allow  the 

dust  to  fall  back  on  the  charge,  which  results  from  the 

fame  passing  through  this  increased  area  and  decrea 
its  speed  just  before  entering  the  smokestack.  This  was 

found  to  be  a  great  advantage.  The  dust,  which  is  me- 
chanically  thrown  mil  by  high  blast-pressure  and  usually 
goes  over  into  the  dust  chamber,  was  found  to  be  very  much 

lessened    by   Ihe   use   of   tmS   enlarged    top.      There    is   a    li-ill. 

space  or  shelf  surrounding  this  top.  which  is  for  blast- 

hearing  purposes.  This  feature  was  added  only  at  the  re- 
quesl  of  (hose  for  whom  [  was  designing  the  furnace,  as 
1  do  nol  consider  the  results  obtained  justify  the  expense. 

By  this  arrangement  the  space  required  for  feed  doors  i- 
c  mi  out,  the  heating  surface  is  not  very  great:  ihen  again. 

tin'  interior  of  Ibis  shell,  exposed  to  llie  hot    fumes,  quickly 

becomes  coated  with  dust,  which  is  a  poor  conductor  of 
heal.     The  greatest    advantage  of  this  air  chamber  above 
the  feed  floor  would  lie  the  benefit  of  the  cooling  effect  to 

the    men    working   on    the    feed    II   \      IN'    Course,    this   can 
also  he  obtained  by  brickwork. 

hi  the  body  of  the  furnace  below  the  feed  floor,  it  is  only 
7  ft.  from  the  centre  of  the  tuyeres  to  where  il  is  possible 

lo  carry  llie  top  of  the  charge,  which  is  much  lower  Ulan 

i lie  ordinary  type  of  blast-furnace,  but  this  furnace  was 
especially  designed  for  the  smelting  of  ore  containing  zinc. 
The  bosh,  starting  a  few  inches  above  llie  tuyeres,  only 

extends  up  a  distance  of  2  ft.:  from  then-  to  the  top  of  the 
furnace  ihe  walls  are  perpendicular.  I  found  this  a  great 

advantage,  for  the  reason  that  the  smelting  zone  belo 
between  the  tuyeres  and  for  a  few  feel  above  them.  By 

allowing  Hie  weigh!  of  ihe  charge  lo  be  carried  by  the 
boshes  il  keeps  the  pressure  off  Hie  crucible  and  allows 

circulation   of   Ihe    blast    between    the    tuyeres,   al    the 

same  time  holding  the  burdei   ire  compactly  above.     The 

following',  showing  ihe  shape  of  one  of  the  Mist  blast- 
furnaces 1  was  requested  to  use  in  copper  smelling,  illus- 

trates  my  reasons  tor  this,  and  while  it  was  very  provoking 
al  the  time,  the  experience  taught  me  a  valuable  lesson. 

The  tolal  height  of  the  furnace  from  crucible  t"  feed 

Soor  was  about  II  ft.  diam.  at  llie  top.  4  ft.  al  the  tuyere-, 
with  a  continuous  slope  from  the  top  to  the  bottom.  The 

ore  was  Ihe  ordhiarj  silicious  copper  ore  with  iron  and 
zinc  sulphides,  containing  some  zinc  and  as  much  iron  as 

we  cured  to  use.  After  operating'  for  a  few  hours,  the 
smelting  zone  was  all  al  Ihe  top  of  the  furnace,  slag  and 
matte  in  the  crucible,  too  cold  to  run.  and  a  cone  or  sow 
formed,  as  shown  in  the  sketch.  This  was  due  to  the  blast 

passing  up  the  sides  of  the  furnace  instead  of  reaching  tin- 

Mixture  of  Ofis/ZcxES 
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CROSS-SECTION  OF  A  POOKI.V   DESIGNED  BLAST-FURNACE. 
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centre  of  the  charge.  Ii  Followed  (lie  lines  of  least  re- 
sistance, blowing  the  heal  with  it  and  leaving  an  unfused 

centre   between   the  tuyeres  above   the  crucible,   which   kept 

growing   larger   until   the    furni     was   lost.     What    little 

smelting  was  done  the  last  lew  hours  the  furnace  was  kepi 

alive  was  between  the  centra  and  the  walls,  the  slag  drop- 
ping into  Hie  crucible  near  the  miter  rim,  which  we  found 

to  be  the  cause  in  cleaning  out  the  furnace.  This  furnace 
was  afterward  abandoned  and  has  never  been  used  since. 

to  my  knowledge.  The  man  who  designed  this  furnace 
bad  had  some  practical  experience,  and  1  was  very  much 

surprised  al  his  making  such  a  blunder. 

Some  metallurgists  advocate  very  wide  blast-furnaces, 

■•veil  as  much  as  56  in.,  but  this  is  only  possible  where  the 
ore  is  coarse,  having  had  the  liner  material  removed  by 
screening,  and  a  considerable  depth  of  burden  is  carried 

above  the  tuyeres.  There  is  a  limit  to  the  coarseness  of  tin' 

ore  as  well;  more  especially  in  smelting  ore  containing  zinc 
in  shallow  furnaces.  As  zinc  sulphide  is  one  of  the  most 
infusible  ores,  it  is  necessary  to  oxidize  it  so  as  to  vola- 

tilize the  sulphur  and  form  zinc  oxide.  For  this  reason  it 

is  evident  that  iii  shallow  furnaces  the  centre  of  any  large 
lump  of  ore  would  pass  into  the  crucible  where  oxidation 
cen.se>.  and  there  accumulate  until  the  furnace  is  lost,  un- 

less a  g   1    foreman   stops  the  blast,   takes  out    the   breast, 

draws  off  all  such  accumulations,  replaces  the  breast,  ami 
resumes  operations.  It  will  he  evident  to  those  of  you  who 

have  had  some  practical  experience  thai  the  blast  entering 
al   the  side   of   the    I  urnace   will    have  a   tendency  to  ascend 

while  passing  through  the  charge  to  the  centre;  so  thai  if 

the  furnace  is  too  wide  or  the  charge  too  tine,  what  is  com 

monly  known  as  a  'sow'  will  form  in  the  centre  of  the  fur- 
nace in  the  shape  of  a  cone.  This  will  mean  the  loss  of  the 

furnace  in  lime,  as  it  forces  the  blast  with  the  heal  away 

from  the  crucible  and  too  much  to  the  top  of  the  furnace. 

Before   this   becomes   serious   there   are   generally     ■   or 
more  large  blow-holes  formed  in  the  charge  above  the 
tuyeres,  through  which  thi'  blast  escapes  like  wind  forced 
up  a  chimney,  it  is  the  prevention  of  Ihese  blow-holes  by 

proper  feeding,  which  requires  some  of  the  feeder's  skill. 
Much  zinc  is  always  objectionable,  hut  it  can  he  handled 

to  belter  advantage  in  copper  smelting  than  in  lead  smelt  - 

ing;  in  fad.  zinc-blende  seems  to  give  less  trouble  in  a  hlnst- 
furnace  with  hot-blast  than  when  roasting  in  a  reverber 
atory  furnace,  a-  it  requires  much  more  heal  to  liberate 
it.s  sulphur  than  when  roasting  pyrile;  and  it  niusl  he  thai 

with  hot-blast  the'  oxygen,  not  having  to  unite  with  fuel, 
lias  a  better  chance  to  combine  with  the  sulphur  where  such 
an  intense  heat  exists  as  in  the  blast-furnace.  Some  metal- 

lurgists claim  that  no  copper  is  necessary,  and  an  iron 

matte  will  save  the  precious  metals  present.  Mixtures 
Containing  much  less  iron  and  more  silica  can  he  smelted  to 

heller  advantage  than  those  T  have  named;  but  it  would 

require  too  long  to  discuss  the  question  of  the  different  com 

bining  powers  of  each  base  with  silica,  to  form  singulo- 
silicales  for  lead  smelting  or  bi-silieates  for  copper  smelting. 

The  first  heat  required  is  for  heating  the  air-blast  up 
to  tbc  temperature  where  the  oxygen  will  combine  with 

either  the  carbon  of  the  coke  or  the  sulphur  contained  in 

pyrile;  then  the  beat  necessary  for  melting  ores  and  fluxes 

so  that  they  will  combine  to  form  the  proper  silicates  for 
lluid  and  dean  slag  is  produced  by  the  oxidizing  of  the 

fuel  in  the  charge  by  the  oxygen  in  the  blast.  If  eold-blasi 

is  used,  the  free  oxygen  gfting  i ft  with  it  is  required  to 
oxidize  the  exlra  fuel  required  in  heat  the  blast,  thus  leav- 

ing little  for  the  sulphur.  If  more  cold-blast  is  used  so 
as  to  get  still  more  free  oxygen,  it  drives  the  heat  still 

farther  away  from  the  tuyere  openings  into  the  furnace, 
and  reduces  the  smelting  area  of  the  furnace  in  that,  pro- 

portion, driving  the  heat  higher  up  in  the  furnace  and 

burning  the  fuel  and  smelting  the  ore  so  near  the  top  of 
the  furnaces  that  any  metals  volatilized  have  no  chance  to 

get  caught.  It  keeps  the  fuel  burning  so  high  above  the 
tuyeres  that  it  leaves  very  little  for  the  blast  to  encounter 

as  it  enters,  unless  a  large  quantity  is  used.  'When  the 
cold-blast  enters  the  furnace  and  encounters  hot  charge 
without   fuel  mixed  with  it  to  generate  beat,  a  crusted  fur- 

nace s   i  results,  starting  at  the  tuyere  nozzle  and  reducing 

the  capacity  of  the  furnace  until  it  is  closed.  This  results 
when  too  much  cold-blast  is  used,  or  too  little  fuel  and 

sulphur  are  used  with  the  cold-blast.  By  the  use  of  the  hot- 
blast  this  trouble  is  greatly  decreased  and  the  hotter  the 

blast  is  the  better  it  is,  up  to  a  point  where  all  the  heat 
necessary  fo»smelling  can  he  produced  by  the  combination 

of  the  oxygen  in  the  blast  with  easily  oxidized  elements  in 

the  ore.  such  as  sulphur  and  arsenic.  When  these  elements 
arc  not  in  sufficient  quantity  to  produce  by  oxidation  the 

heat  required  without  making  too  high  a  concentration; 
thai  is.  when  there  is  not  enough  sulphur  to  make  matte  for 

the  regular  clean  working  of  the  furnace,  then  sufficient 
fuel  should  be  used  in  order  to  save  the  necessary  sulphur 

for  making  a  proper  grade  of  matte. 

Petroleum  Products  in  Siam 

By  Carl  C.  Hansen 

The  total  imports  of  refined  kerosene  into  Siam  for  the 

fiscal  year  ended  March  31,  1911,  amounted  to  6,300,768 

gal.,  worth  .+7!l7.fj:t,  of  which  1.S43.S50  gal.,  value  $250,- 
056,  came  from  the  United  Stales,  4.452,072  gal.,  value 

$546,026,  from  Sumatra,  and  4S40  gal.,  value  $1041,  from 

Singapore.  The  Asiatic  Petroleum  Co.  (Ltd.)  has  two 

brands  of  oil  in  the  market,  the  'Dragon'  and  'Crown.' which  retail  at  51  and  56c.  per  tin  of  5  gal.,  respectively; 

and  the  Standard  Oil  Co.  exploits  three  brands  of  kero- 

sene. I  lie  'Eagle,'  'Cock.'  and  'Devoe,'  the  retail  prices 
being  54c,  59c.,  and  $1.67  to  $1.85  per  tin  of  5  gal.,  re- 
spectively. 

The  imports  of  benzine  for  the  last  fiscal  year  amounted 

to  209,660  gal.,  of  which  89,320  gal.,  value  $24,208,  was 
imported  from  the  United  States,  being  retailed  under  the 

name  'Pratt's  motor  spirit'  at  $1.39  per  tin  of  5  gal.;  and 
120,340  gal.  value  $34,901,  came  from  Sumatra,  being 

known  in  the  market  as  'Shell  motor  spirit"  and  retailed 
at  the  same  price  as  the  Pratt.  During  the  year  under 

review  673,527  gal.  of  fuel  oil,  value  $25,578,  was  also  im- 
ported from  Sumatra.  The  total  value  of  the  imports  of 

lubricating  oil  for  the  fiscal  year  ended  March  31,  1911. 

was  $59,109,  and  of  this  amount  the  United  States  con- 

tributed $39,214  worth.  Great  Britain's  share  was  $10,716. 
The  yearly  imports  of  petroleum  oils,  including  kerosene, 

benzine,  and  fuel  oils,  for  the  five  fiscal  years  from  1907  to 
March  31.  1911.  inclusive,  have  amounted  to  5,362,822, 

6,123,041,  6,294,167,  6,610,601,  and  7,183,955  gal.,  respec- 
tively. Of  other  petroleum  products,  candles  to  the  value 

of  $33,227.  nearly  all  of  which  came  from  Burma,  and  wax 

valued  at  $66,714,  were  imported  during  the  year  ended 
March  31. — Daily  Consular  Reports. 

Idle  Mining  Property 

The  remedy  for  the  existing  evil  of  idle  mining  properly 
must  be  sought  either  in  the  adoption  of  leasehold,  under 
which  the  Government  can  enforce  operation,  a  system 

which  fully  attains  the  desired  end  of  promoting  mining 

development  in  Australia  and  New  Zealand,  according  to 

the  report  in  1907  by  A.  C.  Yeatch.  geologist  of  the  Geo- 

logical  Survey,  lo  the  President,  or  in  the  thorough  re- 
vision of  the  existing  system.  Radical  amendment  to  the 

present  law  would  be  necessary  in  order  to  secure  some- 
thing more  nearly  approaching  equality  of  opportunity. 

Some  limitation  should  be  put  on  the  number  of  claims 
which  an  individual  can  locate  in  each  mining  district,  and 

the  prevention  of  monopolization  would  be  furthered  by 
the  rigid  enforcement  of  assessment  development.  The 

record  of  claims  kept  by  a  local  official  elected  by  the  min- 
ers should  be  reported  to  the  nearest  land  office  in  order 

to  furnish  the  Federal  Government  with  a  notice  of  the 

intention  of  the  claimant,  and  thus  to  initiate  the  opera- 
tion of  effective  inspection,  the  purpose  of  which  would  be 

to  enforce  the  use  and  development  of  mineral  land  as 

contemplated  in  the  law.  (From  Report  of  Director,  U.  S. 
Geological  Survey.) 
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Bureau  of  Mines  Act 

.  V 

Mining,  II.  D.  I  in  lull  unending  the 
■  i  it  will  read: 

"Tlmi  hludicd  in  the  Departi 
i  >>t   miniug,  metallurgy,  end  mineral 

■  I  I !»'  I 'uiicil  States  Bureau  of 
.i  there  shall  Ik-  a  din  mid  bureau,  who 

lw  thoroughly  equipped   for  the  dutiea  ol   laid  office 
duration  and  experience  and  who  shall  be 

appointed  by  the   President,  by  and   with  the  advice  and 
ite,  and  who  abaU  receive  a  aalary  of 

18000  par  annum;  and  there  shall  alao  be  in  1 1 ■»-  said  bureau 
raeh  -  I  other  employees,  to  be  appointed  by  the 

of  the  Interior,  as  may  Im'  required  i"  carry  out 
ihr  pnrpoaea  of  t hi-.  Ael  in  accordance  with  the  appropria 

-  made  from  time  to  time  by  Congress  for  such  pur- 
poaea. 

on  2.  Thai  it  shall  be  the  province  and  duty  of 
Bureau  of  Mines,  subject  to  the  direction  of  thi 
rj  of  the  Interior,  to  conduct  inquiries  and  scientific 

technologic  investigations  concerning  mining,  and  the  prepa- 
ration,  imiim-ni  and  utiliiationot  mineral  substances,  with 
a  view  !"  improving  the  health  conditions  of  the  operators 
andtnerea  p,  efficiency,  dsvelopiMnt,  and 
the  prevention  of  waste  in  the  mining,  quarrying,  metallur- 

gical and  other  mineral  industries,  and  concerning  explosives 
and  fuels  and  unfinished  mineral  products  belonging  to,  or 

the  use  of,  the  United  States,  with  a  view  to  their 

•  effieieni  use;  and  to  dit  information  concerning 
■  subjects  in   such  manner  as  will  best   carry  out   the 

purposes  of  this 

■ii  'l    That  the  director  of  said  bureau  shall  pre- 
pare, publish,  and  distribute,  subject  to  the  direction  of  the 

he   Interior,  under  the  appropriations  made 
time  in  time  by  Congress,  reports  of  inquiries  and 

investigations,   with   appropriate   recommendations  of   the 
bureau,  concerning  the  nature,  causes,  and   prevention  of 
accidents,  and  the  improvement  of  conditions,  methods,  and 
equipment  with  special  reference  to  health,  safety,  and  pro- 

lan of  waste  in  the  mining,  quarrying,  metallurgical,  and 
other  mineral   industries;   the  use  of  explosives  and   elec- 

tricity, safety  methods  and  appliances,  and  rescue  and  first- 
aid  work  in  said  industries;  the  causes  and  prevention  of 
mine  fires}  and  other  subjects  included  under  the  provisions 
of  this  Act. 

"Section  4.    That  nothing  in  this  Acl  shall  be  construed 
as  authorizing  the  Bureau  of  Mines  or  any  employi   I 
said  bureau  to  undertake  any  investigation  or  operation 
in  behalf  of  any  private  party,  except  with  the  approval 
of  the  Secretary  of  the  Interior,  for  the  health  and  safety 

"t  persons  employed  in  the  mining,  quarrying,  metallurgical 
or  other  mineral  industries;  nor  shall  the  director  or  any 

her  of  said  bureau  have  any  personal  or  private  in- 
terest in  any  mine  or  the  products  of  any  mine  under 

investigation:  Provided,  thai  nothing  herein  shall  be  con- 
strued as  preventing  the  employment  by  the  Bureau  of 

Mm'-,  in  a  consulting  capacity  or  in  the  temporary  inves- 
tigation of  special  subjects,  of  any  engineer  or  other  expert 

whose  principal  professional  practice  is  outside  of  such 
employment  by  said  bureau. 

"Section  5.  Thai  for  tests  or  investigations  authorized 
by  the  Secretary  of  the  Interior  under  the  provisions  of 
this  Act,  other  than  those  performed  for  the  government 
of  the  United  states  or  state  governments  within  Hie 
i  nited  Slates,  a  reasonable  fee  covering  the  necessary  ex- 

penses shall  he  charged,  according  to  a  schedule  prepared 
by  the  Director  of  the  Bureau  of  Mines  and  approved  by 
the  Secretary  of  the  Interior,  who  shall  prescribe  rules 
and  regulations  under  which  such  tests  and  investigations 
may  be  made.  All  moneys  received  from  such  sources  shall 
be  paid  into  the  treasury  to  the  credit  of  miscellaneous 
receipts. 

Section  (i  is  the  usual  emergency  clause. 

Proposed  Change  in  the  Lead  Tariff 

B)    w.    \    Bi 

The  I  nderwod  lull  passed  I  he  Home  ..i   Representatives. 
lUarj    20,  and   ni  an, ended    Loin   probablj    ll    will    piuw 

Bj    the  provisions  •■!    this  bill,  us   n    | 
the  House,  line  and  sine  in  ore  produced  iu  t   ign  conn 

i  aj   I"'  received  iu  American  market  duty; 
pig  lead  and  lead  iii  ore,  instead  of  being  charged  a 

specific  duly  of  J'se.  per  pound  as  under  the  old  schedule, 

is  suli|ecl    to    a    dot]    Of    -■">',     ad    Valorem       The    lead    and 
sine  producers  of   Idaho.   I  iah.   Colorado,   Hiss   i.   and 
Kansas    foresee    lower    prices  of   those   melals   as    the    result 
ol    a   law    thai    would   give   foreign    producers   such 

I"    our    markets    as    does    the    I  nderwood    hill.      The 

seeretarj  of  the  American  Mining  Congress,  who  i-  al 
Washington,  is  being  supplied  with  data  by  Western  oper 
ators  wherewith  to  try  to  defeat  the  measure  in  the  Senate. 

The  inosi   united   protest   undoubtedly  emanates   from  the 

t'oeur  d'AI    district.   Malm,  where  some  of  i he  largest 
lead  silver  mines  of  the  world  are  situated.     Thai  the  ores 

of  this  region  are  not  as  high  grade  as  were  thosi   
merly  produced  is  shown  by  the  facl  thai  the  portion  that 

res  concentration  before  shipping  constitutes  an  ever 

increasing  tonnage,  while  then,  is  a  corresponding  decrease 
of    the    I   age   of    shipping   grade.      The    Idaho   operators 
believe  thai  the  proposed  reduction  of  duties  will  result 

m  supplying  the  American  market  with  lend  from  Mexico 
and  Spain  to,  such  an  extent  as  to  depress  tin-  price  below 
$4     per    hundred.       Willi    lead    al     present     prices    there    is 

special  activity  in  the  development  of  lead  mines  in  north- 
ern and  central  Idaho,  and  iu  Park  City  and  Tintir  dis- 

tricts. Utah;  but  if  there  should  come  a  pronounced  drop 
In  the  price  of  lead,  it  is  certain  that  this  activity  on 
new    properties   would    lie   checked   to   a   marked  degree. 

The  manufacturers  of  lead  pipe  and  similar  commodi- 
ties probably  have  made  their  influence  felt  in  fixing  the 

lead  schedule  in  the  I  nderwood  hill,  and  it  is  probably 
line,  as  claimed,  thai  Ainerii.au  owners  of  lead  mines  and 
lead  smelters  in  Mexico  would  welcome  the  changes  pro- 

vided for  in  the  Underwood  bill,  as  the  new  schedule  would 
enable  them  to  make  a  profit  on  their  Mexican  product 
even  with  lead  at  prices  that  would  mean  a  loss  to  many 
of  the  Utah  and  Idaho  operators.  While  the  Guggenheim.* 
have  nine  lead-smelting  plants  in  the  Western  slates,  their 
actual  interests  in  mining  properties  are  comparatively 

small.  Their  chief  interest  today  in  the  Coeur  d'Alene, 
in  Utah,  and  in  Colorado  consist  of  smelling  contracts;  and 
since  the  International  Smelling  &  Kenning  Co.  joined  the 
tinted  Stales  and  Salida  companies  as  competitors  of  the 
A.  S.  &  R.  Co.  for  the  purchase  and  smelling  of  lead 
ores,  the  last-named  concern  is  losing  some  of  its  big 
customers  and  is  no  longer  in  position  to  dictate  smelling 
rales.  It  is.  therefore,  only  business  tactics  on  the  part 
of  Ihe  A.  S.  &  R.  Co.  to  so  aid  in  framing  duties  as  to 
let  in  cheaper  ores  for  their  American  smelters,  and  afford 
an  open  market  for  the  pig  lead  produced  at  their  five 
smelting  plants  in  Mexico.  It  should  not  be  forgotten  that, 
while  the  Guggenheims  own  and  operate  chiefly  smelters 
in  the  United  Slates,  they  own  and  operate  not  only  smel- 

ters but  mines  in  Mexico.  In  the  practical  workings  of 
the  Underwood  law,  our  lead-mine  operators  might  be 
cramped  by  low  prices  of  lead,  while  the  smelting  com- 

pany, which  has  no  mines,  could  import  ores  from  Spain 
at  prices  that  would  enable  it  to  adjust  itself  to  almost 
any  market  price  of  lead.  It  is  not  likely  that  a  great 
tonnage  of  lead  ore  would  he  shipped  from  Mexican  mines 
to  smelters  in  the  United  States  in  the  event  of  the  Under- 

wood bill  becoming  a  law,  because  Mexico  has  not  less 
than  ten  lead  smelting  plants,  and  with  the  abundance 
of  coal  and  coke  in  that  country,  and  the  cheaper  labor, 
its  smelting  as  well  as  mining  operations  are  on  a  more 
economical  basis  than  are  those  of  the  United  States.  It 

is  probable  that  the  old  lead  duty  will  not  be  retained 
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Annual  Meeting  of  the  A.  I.  M.  E. 

A  circular  letter  recently  distributed  rails'  attention  i" 
important  issues  bearing  on  the  future  development  of  the 
American  Institute  of  Mining  Engineers  which  will  be  de- 

rided at  the  annual  meeting,  which  is  to  be  held  at  the  bead- 
arters  in  New  York  City,  29  West  39th  street,  on 

February  19,  20,  and  21.  Ii  is  proposed  hereafter  t"  make 
the  annual  meeting  the  most  important  gathering,  profes- 

sionally and  serially,  of  the  year,  and  all  arc  urged  1"  make 
.•   fforl  i"  participate.  Local  committees  have  been  or- 

ganized, and  a  detailed  program  «ill  be  issued  at  an  early 
date.    The  circular  is  signed  John  Birkinbine,  D.  W.  Brun- 
ton,  s.   I!.   Christy,  Ji   s   Douglas,  James  Gtayley,  John 

Hays  Hammond,  II.  M.  Howe,  Robert  \V.  Hunt.  ('.  Kircb- 
h..iT.  W.  .\.  Latbrop,  If.  Ii.  Lawrence,  A.  R.  Ledoux,  E.  I'.. 
Olcott,  R.  \V.  Raymond,  .1.  W.  Richards,  E.  (I.  Spilsbury, 
and  Gardner  F.  Williams.  The  annual  business  meeting 
of  the  Institute  will  he  held  at  the  Institute  headquar- 

ters on  Tuesday,  February  20,  1912,  at  in  o'clock  a.m. 
At  this  meeting  members  present,  or  by  proxy,  will  elect  a 
president,  vice-president,  secretary,  and  three  m   bers  of 
the  council,  ami  three  directors  of  the  corporation;  as  re- 

quired bj  the  constitution.     A   E   t   proxy,  in  the  ni   • 

lit'  Leonard  Waldo  and  Bradley  Stoughton,  has  been  sent  to 
-  lalified  voting  members,  which  may  he  signed,  witnessed, 

and  retur   I  I"  Hie  office  id'  the  Institute,  with  or  without 
alteration.  Members  .mil  associates  in  arrears  for  dues  of 

Mill,  in-  residing  outside  of  the  I  nited  States,  Canada,  and 
Mexico,  are  nut  entitled  to  vote.  The  following  n;   s.  com- 

prising nil   1 1 M ■                 i  -   received   for  the%>ffices  of  the 
council,   have   been    recoi   mini   by  the  nomination   c   - 
tnittee,  which  consisted  of  E.  Gybbon  Spilsbury,  James  R. 

.'inlay.  Charles  I'.  lYrin.  Arthur  S.  Dwight,  and  Louis  D. 
Ilnntiiiiii.  Said  nominations  were  approved  by  the  council 
al  tin-  regular  meeting,  January   12,  1912. 

For  President  of  thi  Council  James  I-'.  Kemp,  New 
York,  X.  Y.  i  term  expires  February  1913). 

For  In.  Presidents  of  thi  Council — Benjamin  B.Thayer, 
New  York,  X.  Y.:  Karl  Eilers,  Xo»  York,  X.  Y.:  Waldemar 

Lindgren,  Washington,  D.  t'.  (term  expires  February 1914). 

1  of   tki    Council     - 1 . »— -  - 1 . 1 1   Struthers,    New 
■  m  k,  X.  V.  (term  expires  February  1913). 

/'.in/..,.  ,./  ii,,   Council — Joseph  W.  Richards,  South 
Bethlel    Pa.;  John  11.  Janeway,  dr..  New  York,  X.  Y. . 
Sidney  J.  Jenuings,  Dobbs  Ferry.N.  Y.  (term  expires  1915). 

The  arrangement  foi  the  meeting,  apart  from  the  tech- 
nical sessions,  are  in  the  hands  of  the  New  York  local  sec- 

'    'he  executive  committee,  which  consists  ..!'  Benjamin 
B.  Lawrence,  James  Douglas,  Bradley  Stoughton,  ('.  I'. 
Perin,  and  George  F.  Kunz.  All  inquiries  concerning  local 
matters,  except  those  referring  to  papers  and  discussions 

tin-  the  technical  sessions,  should  he  addressed  to  Bradley 
Stoughl    165  Broadway,  New  York.    The  control  of  the 

1     and  discussions  will  he  exercised   by  the  president 
the  secretarj  ol   the  council,  as  usual.     Details  of  the 

technical  sessions  oi   the  i   tin-  will  be  given  in  the  pro- 
■■''■   f  the  local  committee,  which   will   he   furnished   in 

membct    or    guesl    on    registration    at    headquarters. 
Members  wishing  to  \i^it  during  the  week  .it  the  meeting 

or  work  in  New  York  City  or  vicinity 
will  be  assisted  in  do  si.  by  mejiis  of  suitable  introductions 
and  guidance,  upon  timi  lj  en  by  them  in  advance 
i"  George  ;  _".i  West  39th  street,  New  York  City. 

provisional    program   has  been   arranged, 
subject    in   possible  but   nut    probable  change   by   the  local 
commit 

Monday  y  in,  1912: 

8:15   p.m.-   fnf   ml   social   meeting  at    Institute   head 
quarters,  beginning  with  an   illustrated   lecturi     some 

topic  ni'  papular  scientific  interest. 
Tuesday,  February  20,  1912: 

HCHII   a.m. — Annual   business  mi'< 

12:30  p.m. — Luncheon     at     the    Engineering    Societies 
building. 

_' :  tut  p.m.   -Technical  session. 

7:  (in  p.m. — Banquet  at  Hotel  Plaza,  59th  stret  and 
Fifth  avenue,  committee:  .lames  (layley.  A.  R.  Ledoux, 

Ii.  M.  Riordan,  Theodore  Dwight,  ami  Thomas  Rob    - 
ti,  sday,  February  21,  1912: 

Hi :  (in  j. in.     Technical  session. 

l_' :  30  |i.in.--  T.unrln    at  Engineering  Societies  building. 
2:00  p.m. — Technical  session. 

A  Possible  Oilfield 

It  will  he  remembered  that.  lull. .win-  suggestions  of  the 
state  Geological  Survey  of  Illinois  as  to  geological  struc- 

ture, a  new  field  was  brought  in  last  year  neat  Carlyli  .  In 
tin-  year  since,  southern  Illinois  has  hern  re-studied  by  E. 
\Y.  Shaw,  recently  of  the  geological  corps  of  the 
Pacific  and  now  working  jointly  for  the  Illinois  ami  the 
1  nite.l  States  Geological  Surveys,    lie  has  found  a  number 
of  places  where  the  structure  is  favorable  to  oil  ace   
lion.  and.  in  advance  of  a  complete  report,  the  following 

list  ol'  such  localities  has  been  announced  as  worthy  of 
being  tested  for  nil  and  gas:  The  vicinity  of  Darmstadt, 
northeast  of  Lenzburg;  about  Marissa  and  extending  tor 
several  miles  toward  Oakdale;  between  Nashville  and  Adt 
ville:  the  vicinity  of  Hoffman;  between  Maseouta  and 
Okawville;  between  Trenton  ami  Breese;  in  a  belt  extendiug 
a  lew  mile>  north  In  a  lew  miles  south  of  O'Fallon ;  the 

central  part  of  [rishtown  township  northeast  of  C'arlyle; 
and  one  In  three  miles  norlheasl    of   liarlrlso. 

The  circular  distributed  says :  "A  more  exact  statement  of 
positions  and  limits  of  the  likely  districts  must  await  further 
study.  It  is  not  to  he  assumed  thai  all  of  these  districts 
menti   1  contain  pools  of  oil  or  gas,  hut  only  that  condi- 

tions seem  to  he  much  more  favorable  than  in  surrouuding 

territory.     Tl   il  ami  gas  pools  of  Illinois  have  all  been 
I   nl    in   districts   where   I  he   geology   is  similar  In  tliat    in 
those  enumerated  above,  but   there  are  many  such  disuicts 

where    il  and  gas  exists.    Judging  from  these  fart-,  il 
would    appear   likely    that    if   any   oil    is    found   outside   the 
districts  mentioned  above  ii  will  he  where  there  at  ilai 

r   lillons    hul     where    the    geologj      is    -..    ..hs.  III'.,    li.r     I  hey 
have  not  vet  been  discoi  ered." 

Government  Assays  Free 

The   prbposal  eontai   1  in  a  hill  recently  introduced  in 
Congress,  thai  the  United  Siaies  Government  shall  furnish 
assays  til  a  nominal  charge,  ha-  provoked  prompt  opposi- 

tion. Ai  a  meeting  of  the  principal  assayers  aud  metal- 
lurgists "f  San  Francisco,  held  February  5,  1912,  tl  ■  Fol- 

lowing  resolution    was   unanimously  adopted:     1 1'/.     n 
hill.  U.K.  17,033,  has  been  introduced  by  Mr.  Raker  of  Cali- 

fornia into  Congress  and  referred  to  the  House  t  •   
.n  .Mine-  tin. I  Mining,  providing  for  the  establishing  I  of  a 

  ni    experiment   station   at    Auburn,   Placer  county, 
i  alifornia,   at    which   assays,   u-sis.   analyses,   ai 
l.meinis  investigations  of  minerals  ami  metallurgical   prob- 

lems are  lo  he  made  gratuitously  or  for  a  nominal         rg 
and.   whereas,  there  already  exist    well  established    private 
plants  where  this  work  is  adequately  and    aicallj 
ami  which  meet  the  existing  conditions  along  these 

.Voir,  therefore,  be  it  resolved,  that  while  cordially  ap- 
proving of  well  directed  efforts  on  behalf  of  the  t  lovei  ninenl 

i  the  advancement  of  science,  we  protest  againsl  anj  un- 
necessary interference  with  established  industry  and 

tonal  initiative  and  against  this  bill  in  particular,  as  an  un- 
warranted and  unwise  incursion  into  the  field  of  established 

business.  Be  it  also  resolved,  that  copies  of  this  resolutioi 
be  sent  to  CongrWs,  to  the  press  and  to  interested 
societies. 

The  product:   f  the  ruby  mines  of  Mogok  in  1910  was 
2till.Ul!)  carats,  valued  at  aboul  $520,000.  This  was  an  in- 

crease in  weight  of  4715  carats  over  the  previous  year,  but 
of  only  $ltl(l(l  in  value.  The  number  of  laborers  in  the 
ruby  mines  during  the  year  mi  the  per  diem  roll  was  1463. 
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American  Institute  of  Mining   Engineers 

litor: 

b  meeting  was  held  in  Washington  ol 
then  i he  American  Institute  nl  Minim;  Engineers 

who  are  also  members  of  the  I     S.  Geological  Survej   i" 

..■   proposed  amendments  in  thi   institution   of 
Institute.     Ai  this  meeting  were  preaenl  Q.  II-  Ashley, 

Iter,  A.  II.  Brooks,  E.  I'.  Burohard,  R.  II.  Chap- 
Frank  I..  ll<— .  \V.  Lindgren,  II.  I'.  McCaskey,  K.  W. 

I'arker,    K.    I..    Ransonie,   C.    E.    Siebenthal,    Ueorge    Otis 
.  A.  C.  Spencer,  D.  B.  Sterrett.     Arnold  Hague  was 

from  attending,  Inn    In-.  a-   well   as   ii   ge   I' 
Sdi  Mill,  of  the  National  Museum,  and  J.  A.  Holmes,  of  the 

■  hi  »ii  alines,  desires  i"  express  hi-  concurrence  in  the 
actiun  taken. 

Tin-    following   resolutions   were    passed   after    lull   dia- 
.1   without    a  single   dissentient    vote:     (1)    The 

■  i-  of  the  American    Institute  of  Milling  Engineers 

-  eul  iln  nut  approve  of  the  proposed  change  of  na   

■  it  iln  Institute  to  'American  Institute  of  Mining  and  Metal- 

lurgy.' iJl  Tin-  members  of  the  American  Institute  of 
Mining    I  ngineers  present  are  nol   in   favor  of  the  change 

in  classification  "i      mbers  on  the  basis  proposed  in  the 

circular,  which  i-  not  a  re-classification  based  upon  profes 
anding.     (3)    hi  the  absence  of  a  financial  state 

showing  thai   an   increased   income  is  necessary,  the 

-   present  an'  opposed  to  the  proposed  increase  u 
A  committee  was  also  appointed  I"  communicate  the 

itions  in  tin'  mining  press  in  the  hope  of  eliciting  ex- 

pression hi'  opinion  from  other  members  of  the  Institute. 
Waldemab  Lindgren, 

George  l-'.  Becker, 
a.  II.  Brooks, 

Committee. 

Washington,  I).  ('..  January  30. 

Tin-  above  letter  shows  a  healthy  interest  in  the  affairs 
ol  the  Institute,  as  dues  also  tin-  following,  which  lias  been 
sent  to  members  with  request  tor  proxies  made  mil  in  the 

name  of  (!.  ('.  Stone  and  J.  H.  Finlay.  It  is  evident  that 
meeting  to  lie  held  in  New  York  this  month  will  be 

important  and  we  again  urge  every  member  who  can 

do  so  to  attend  in  person. — Editor.] 

Members  and  Associates  of  the 

American   Institute   of  Minimi   Engineers: 

Sir: — At  the  annual  meeting  of  the  A.  1.  M.  E.  in  New 
York,  on  February  20.  radical  changes  in  its  constitution 

are  to  he  considered.  Among  these  is  a  proposal  to  in- 
crease the  ilues  of  all  corporate  members.  We.  the  under- 

signed, intend  t<>  vote  against  an  increase  of  dues,  and 
we  ask  the  cooperation  of  members  unable  to  attend  the 
forthcoming  meeting,  who  are  of  the  same  mind  in  this 
matter  as  we  are.  The  reasons  for  an  increase  of  dues 

offered  officially  by  the  secretary  of  the  Institute  are,  in 

i  ur  ,,101111111.  vague  and  unsatisfactory.  Without  denying 
thai  an  increase  may  he  advisable,  we  propose  to  contest 

such  a  measure  until  full  information  respecting  the  situ- 
;.ti,'ii  has  been  ciiinuiiuiicaieil  to  all  members  of  the  Insti- 

tute; Mini  uniil  after  il  has  been  determined  by  a  carefnl 

investigation  of  the  Institute's  affairs  that  the  same  purpose 
cannot  lie  accomplished  by  economies  in  administration. 

We    intend    to    vote   aganst    the    proposed    increase    in    dues, 

■  ■mi  i,i  oiler  a  resolution  to  appoint  an  independent  com- 
mittee to  study  the  affairs  of  the  Institute  before  any  fur- 

ther action  be  taken.  If  you  desire  us  to  vote  for  you  upon 

these'  principles',  please  execute  the  proxy  that  we  enclose 
herewith.     If  you  have  already  given  your  proxy  In  some 

•  or  clue,  > <>ii  have  the  i  ighl  to  ,  ancl  u      I 

mi   pi,,\\   you  will  ti' 

llHOiiai    i     -  .1    I;    i 

I'M  in- mm  m   R.   t'l  i     I II      Si 

\V.   R.   In, .mi.-. 
.1.    I.Wi.l i  \\. 

-    II     ROOKBB, 

I.I  V,  I-     li.     UllH    IMi. 

11.   M.   in  i\.  i. 
I         I.',  \  X',      I  i  UIIUSIIN 

John  II.  Ai.m 

New    York,   I'Vliruni  \    3. 

\\  .   II     Kli     .,i.-.  Jr. 
•  I.  A.  \   r.    \l  mi  li. 

Am  in  i:    'I'll  m  in. n. 

i.i  . 

W.i        , 

Rich  um  II.  V  m.. 
E     II.    Kn:n\. 

Automatic  Zinc-Dust  Feeding 
The   Editor: 

sir    The  drawing  illustrates  an  aul   atic  zinc-dusl  feeder 
that  i-  being  used  with  success  at  the  Palmarito  mine, 

Mocorito,  Sinaloa,  Mexico,  li  seems  to  possess  several 

points  ol  superiority  over  any  feeder  now  in  use.  These 
points  arc:    First,  a   positive  continuous   feed   that    is  easily 

T^C   r«A 

i—     /o"—i* 
Sec/ '/on   B.-3. 

and  quickly  regulated  at  the  will  of  the  operator;  second, 

extreme  mechanical  simplicity;  third,  practically  automatic 

action.  Zinc-dust,  owing  to  its  hydroscopic  properties,  very 
readily  absorbs  moisture  from  the  atmosphere,  and  the 

greater  the  percentage  of  moisture  in  the  dust  the  greater 
its  tendency  to  pack,  and  therefore  the  more  difficulty  in 

securing  a  positive  feed.  This  was  the  problem  to  over- 
come here.  At  the  low  altitude  of  the  mine,  only  about 

a  hundred  feet  above  sea-level,  the  air  contains  a  great 
deal  of  moisture,  and  no  matter  how  tightly  closed  the  zinc 
container,  it  would  absorb  a  high  percentage  of  moisture. 

The  feeder  overcomes  this  difficulty  and  gives  a  positive 

continuous  feed  under  varying  degrees  of  moisture. 

It  may  be  briefly  described  as  follows:  A  rectangular 

box,  with  sides  sloping  at  an  angle  of  00°,  made  of  f-in. 
material  lined  with  galvanized  iron,  having  a  central  feed- 
compartment  or  slot,  about  1  in.  wide,  that  reaches  to 
within   IV2   in.   of   the   bottom  of  the   box.     This   space   is 
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left  so  that  tbe  dust  may  enter  t lie  central  feed-slot  from 

each  side,  but  not  in  such  quantity  as  to  offer  any  resist- 
ance to  the  revolution  of  the  spokes  thai  elevate  the  dust. 

An  axle,  lV2-in.  diam..  lias  attached  to  it  four  or  more 

steel  rods  or  spokes,  %-in.  diam..  with  recessed  openings 
at  the  ends  shaped  so  as  to  form  an  elevator  bucket  to 

raise  a  definite  quantity  of  zinc  at  each  revolution.  This 

shaft  revolves  at  a  speed  of  15  or  20  r.p.m.,  not  fast 

enough  to  cause  the  buckets  to  throw  their  contents  by 

centrifugal  force,  but  allows  them  to  discharge  by  the  force 

of  gravity  alone.  The  bucket's  are  recessed  in  such  a 
manner  that  they  will  Dot  discharge  their  content  until 

past  the  centre  of  gravity.  The  rods  or  spokes  arc  Battened 

to  knife-blade  thinness,  so  thai  no  zinc  will  adhere  to 
them  in  their  passage  through  the  dust.  These  buckets 
discbarge  into  a  chute,  also  made  of  galvanized  iron  set 

at  such  an  angle  that  the  zinc  does  not  stick,  but  runs  into 
a  continuous  stream  into  the  spiral  feed  of  a  miniature 

tube-mill.    We  have  adopted  Yaegert  idea  of  a  small  tnbe- 

<5ecf/o/?.  #-/) 

Ka/V 
mill  to  make  the  zinc  emulsion,  and  find  that  it  works  well. 
A  small  stream  of  water  washes  the  zinc  into  the  feed  of 

the  tube-mill  from  the  point  where  it  strikes  on  leaving 
the  chute. 

The  spokes  radiating  from  the  axle  are  threaded,  and 

screw  into  the  axle,  so  that  in  order  to  regulate  tbe  feed 

it  is  only  necessary  to  take  out  a  spoke  and  smew  in  an- 

other having  a  larger  or  smaller  bucket,  as  may  be  needed 
to  increase  or  diminish  the  feed. 

To  provide  against  the  zinc  in  the  container  packing 

so  that  it  will  not  run  into  the  central  feed-slot,  a  ̂ x-in. 
steel  rod  slightly  flattened  at  the  ends  is  run  through  the 
axle  on  each  side  of  the  central  feed-slot,  and  these  rods 

serve  as  stirrers  of  tbe  zinc  and  effectually  overcome  the 

difficulty  of  the  zinc-  packing.  A  pulley  on  the  shaft  run- 
ning the  tube-mill  connects  with  a  pulley  on  the  axle  of 

the  feeder  and  operates  the  feeder. 

The  container,  as  designed,  easily  holds  112  lb.  of  zinc- 
dust,  the  amount  usually  packed  in  the  sealed  boxes  in 

which  it  is  marketed,  and  a  cover  can  be  provided  for  the 

feeder,  thus  preventing  oxidization  while  in  operation. 

Thinking  that  this  device  may  be  of  use  to  the  many 
cyanide  operators  throughout  the  country.  I  cheerfully  offer 
it  for  their  benefit. 

A.  W.  Morris. 
Mocorito.  Sinaloa,  December  31,  1011. 

Cyanidation  at  Silverton 
The  Editor: 

Sir — There  appears  in  your  issue  of  January  2(1.  1912, 

under  the  heading  of  'Special  Correspondence'  from  silver- 
ton.  Colorado,  the  following:  "There  is  a  great  deal  of  agi- 

tation at  present  lor  cyanide  plants,  anil  it  is  probable  that 
several  will  be  erected  during  the  coining  season.  Much  of 

the  agitation  has  been  carried  on  by  men  inexperienced  and 

poorly  informed  in  the  art  of  cyanidation,  ami  many  fail- 

ures  and    much    discourage   nt    will    no    doubt    result."      I 
cannot  help  resenting  this  doleful  statement  and  offer  the 
following  for  your  consideration. 

As  early  as  1689,  -I.  M.  Callow,  whose  ability  no  one  will 

doubt,   conducted   elaborate   cyanide   tests   upon    the   ore-   of 

Ice  Lake  basin  and  succeeded  in  demonstrating  to  his  people 

beyond  a  doubt  that  tbe  ores  of  the  Grand  View  and  Last 

Hopes  properties  were  amenable  to  cyanide  treatment. 

During  the  past  season  the  Development  Syndicate  of  which 
Root,  Norton,  and  myself  are  members,  conducted  a  series 
of  tests  on  these  ores,  using  compressed  air  for  aeration 

ami  agitation  ami  vacuum-filtration  on  Must'  silicious  Biters. 
1  do  not  claim  to  be  an  expert  on  cyanidation,  although  I 

have  endeavored  to  keep  in  touch  with  its  advancement,  hut 

I  venture  to  say  that  .Mr.  Norton's  experience  and  ability 
along  this  line  is  far  better  than  average.  Investigation  of 

•  res  of  this  section,  with  regard  to  their  amenability  to 
cyanide  treatment  has  been  carried  on  by  Johu  T.  Milliken. 
of  the  Golden  Cycle  (J.  M.  Co..  of  Colorado  Springs;  Philip 

Argall,  of  the  Independence  mine  of  Viator;  William  H. 

Haldane,  professor  of  metallurgy  in  the  Colorado  School  of 
.Mines;  Louis  Schaefer.  a  young  engineer  of  exceptional 
ability,  ami  others  whose  names  arc  withheld  for  one  reason 
or  another,  not  to  mention  elaborate  tests  which  have  been 

made  on  the  ores  of  ;'  number  of  San  Juan  county  prop- 

erties ami  which  have  been  unquestionably  successful,  li 

is  among  these  people  that  much  of  the  agitation  for  cya- 
nide treatment  of  our  ores  has  been  carried  on,  and  I  chal- 

lenge the  allegation  that  such  agitation  is  coupled  with  in- 
experience and  poorly  informed  effort  as  the  statement 

made  in  your  esteemed  journal  would  seem  to  indicate. 

Warren  C.  Prosser. 

Siherton.  Colorado,  January  38. 

The  Sherman  Law 

In  an  article  on  'The  Enforcement  of  the  Anti-Trust 

Law'  in  tbe  Februray  Centura,  Mr.  Wickersbam,  the  At- 
torney General,  states  that  discontent  with  the  law  and  its 

enforcement  by  the  present  administration  is  not  nearly  so 

widespread  as  is  popularly  supposed.  A  few  thoroughly 

discontented  people  are  apt  to  make  far  more  impression 
than  do  a  host  of  people  who  are  wholly  satislied  with  the 
same  conditions  which  produce  discontent  on  the  part  of 

others.     It  is  a  reasonable  assumption  that  the  majority  of 
the  people  who  are  ilisi   tented  with  the  Sherman  law  and 

with  its  enforcement  are  the  stockholders  and  others  inter- 
ested in  those  corporations  and  combinations  charged  with 

its  violation.  The  people  who  will  most  benefit  from  the 
enforcement  of  the  law  are  the  great  army  of  consumers 

who  have  been  purchasing  the  products  of  these  corpora- 

tions. It  is  certainly  obvious  that  the  number  of  consum- 
ers so  benefited  must  far  exceed  the  number  of  stockholders 

who  may,  in  some  degree,  be  injured.  But  even  in  tbe 

case  of  the  stockholders,  the  injury  to  them  is  greatly  ex- 

aggerated. The  purpose  of  the  law  is  not  to  destroy  in- 
dustries. Because  the  courts  have  not  sought  to  destroy 

property,  some  extremists  have  uttered  loud  complaint,  but 
that  fortunately  will  not  lead  the  courts  to  change  their course. 

Details  have  recently  been  made  public  of  a  new  method 

of  making  chilled  rolls  for  sheet  and  tin-plate  mills,  in 
which  the  chilling  is  done  by  air-blast  instead  of  by  water. 
The  chilling  section  of  the  mold  is  surrounded  by  a  drum 

having  a  spiral  internal  fin.  Air  under  pressure  is  fed  into 
this  drum,  and.  after  circulating  in  a  spiral  course  around 
the  mold,  is  exhausted  to  the  atmosphere.  The  mold  is 

ribbed,  radiator  fashion.  |o  facilitate  cooling.  The  op- 
erator can  control  the  cooling  effect  at  will  by  manipulating 

a   gate  valve  where  the  blast   enters  the  mold,  and  a  ther- 
iii   -ter  fixed  in  the  flow  of  the  blast  as  it  leaves  the  drum 

indicates  exactly  how  the  cooling  is  proceeding.  It  is 

claimed  that  the  process  not  only  produces  a  perfectly  even 
chill,  but  a  surface  is  given  to  a  sheet  or  tin  plate  roll 

which  is  practically  the  same  as  that  given  by  the  water 

chilling  process  and  without  the  risk  of  internal  stresses 
in  tlie  metal.  The  time  of  cooling  is  absolutely  within  the 

power  of  the  operator,  so  that  the  metal  can  be  set  rapidly 
to  get  the  necessary  polish  for  the  face  and  then  the  body 
lie  cooled  gradually  to  eliminate  the  casting  stresses. 
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ON    «  mi    A.    I.    M.    E.    I  HBI  H    I  '0N8IDI 
Ubbabi   uro  B  on  Pi  uon  d, 

\-  a  n-uli  of  the  vi-ii  of  the  membera  of  the  American 

Mining  Engineers  ou  their  » av  to  the  Ban 

Kranrisi-.i  meeting  last  October,  an  organisation  of  the 
mining  engineers  of  southern  California  has  been  formed 
ben,  ami  steps  have  been  taken  toward  the  establishment 
of  a  hlimry  ami  reading  room.  Affiliation  with  the  Amer- 

ican Institute  of  Mining  Engineers  is  a  subject  under  dis- 

1'iissim,.  An  organisation  to  accomplish  what  is  pla 
would  require  dues,  it  is  felt,  of  nol  less  than  two  dollars 
per  month,  independent  of  those  paid  to  the  Institute. 
Some  uncertainty  exists  as  t..  whether  a  chapter  of  the 
A.  I.  If.  E.  would  have  the  power  in  carry  oul  the  plans 

"t'   the   new   body,   BS   tlie    provision    thai    the   rule-,   may   at 
any  time  l>e  changed  by  the  Council  of  the  Institute  with- 

out consulting  the  chapter  is  regarded  as  unfavorable  to 
the  plans  iimier  way  here.  Among  the  matters  for  par 
lienlar  investigation  are.  whether  a  chapter  may  make  rules 
which  would  limit  the  controlling  vote  in  its  own  meetings 
t"  professional  men.  ami  whether  the   Institute  would  allow 
the  recognition,  under  the  name  of  Pair   r  similar  title. 
of  persons  who  by  a  substantial  contribution  of  rush  or 
hooks  were  prominent  in  establishing  the  proposed  library. 
These  matters  have  been  referred  t"  the  Council  of  the 
Institute  for  an  opinion. 

At  the  organization  meeting,  held  December  28,  of  which 
K.  .1  II.  Merrill  was  elected  chairman,  the  following  reso- 

lution was  passed: 

"Resolved,  That  it  is  the  sense  of  this  meeting  thai  an 
M/ation  of  the  mining  engineers  of  Southern  Califor- 

nia should  be  formed  at  once  for  the  purpose  of  profes- 
sional intercourse  and  the  maintenance  of  a  suitable  reading- 

room  ami  professional  library." 
This  resolution,  which  was  presented  by  C.  Colcock  Jones, 

was  supplemented  by  another,  also  presented  by  Mr.  Jones. 
which  was  passed,  providing  for  the  appointment  by  the 

chair  of  a  committee  on  organization'.  This  committee 
appointed  includes  P.  J.  II.  Merrill.  C.  C.  Jones,  T.  B.  Com- 
stock,  and  W.  P.  Staunton. 

Among  the  speakers  at  the  organization  meeting  were 
Mr.  Jones,  who  spoke  of  the  pressing  demand  for  a  tech- 

nical library  for  mining  engineers  and  who  mentioned  the 
advantage  of  occupying  rooms  in  the  same  building  with 
the  Sierra  Madre  club ;  and  G.  E.  Bailey,  who  emphasized 
the  fact  that  since  the  fire  of  1906.  which  destroyed  the 

libraries  in  San  Francisco,  there  lias  been  no  adequate  col- 
lection of  technical  hooks  in  the  slate.  Russ  Avery,  pres- 

ident of  the  Chamber  of  Mines  and  Oil.  offered  the  use 

of  the  rooms  of  that  organization,  together  with  the  use 
of  its  reading-room,  and  expressed  the  hope  that  an  affilia- 

tion with  that  body  might  be  effected.  A.  Del  Mar  stated 
that  he  favored  the  organization  of  the  professional  mining 
engineers  and  geologists  of  Los  Angeles  and  vicinity,  and 
the  establishment  of  a  reading-room  and  library,  and  that 
he  believed  the  organization  should  be  independent  of  all 
clubs  and  existing  societies  and  associations.  In  reply  the 
chairman  stated  that  there  had  been  no  intention,  by  those 
interested,  of  affiliation  with  any  city  organization,  and 
that  the  idea  of  having  the  rooms  near  the  Sierra  Madre 

club  was  merely  for  convenience  and  economy.  H.  Y.  John- 
son spoke  of  his  experience  with  Eastern  technical  organ- 

izations while  associated  with  the  United  States  Geological 
Survey  at  Washington.  Julius  Eoebig  favored  the  pro- 

posed organization  for  protection  against  unqualified  men 
and  promoters.  L.  D.  Godshall  favored  the  organization 
of  a  purely  technical  society,  independent  of  existing  bodies. 
but  possibly  affiliated  with  the  A.  I.  M.  E.  Other  speakers 
advocated  the  same  ideas,  excepting  R.  W.  Hadden,  who 
opposed  affiliation  with  the  Institute.  W.  R.  Wharton  said 
that  E.  A.  Montgomery  was  unable  to  be  present,  but  had 

telephoned  tl   D  the  Siena 
Madre  dub  of  the  o   (  tie-  rlul    time,  ami 

other  feasible  •   peratii        i     I  all  Bi 
tary  ot  the  meeting,  which  was  held  in  tin    Sierra  M 

..ins.    Tii...,.  present  ware:    .1.  II.  Aikm.  Ru      I 
O.  E.  Bailey,  E.  Call  Brown,  A.  It.  Carpenter,  T.  It.  Com 
-tuck.   A.   lid    Mar,  J.    II     Farrell,   D.    B.  Qemill,   L    FJ 
Godshall,  I;.  W.  Hadden,  A.  B.  Hall.  Lewi     Hind,  Harrj 
li.  Johnson.  C.  Colcock  Jones,  Julius  Koebi£  Carl  (I.  land 

berg,  c.  R.  McCollom,  I-'.  J.  II.  Merrill,  Deaaix  B    \i 
.1.  X.  Neviiie,  li.  II.  Mori    T.  II.  Oxnam,  II.  W.  Squ 
W.  I'.  Siaunioii.  A.  M.  Strong,  R.  A.  Bulliiiger,  G.  M 
Swindell.  W.  i;.  Whar     W     II    Wiley,  Calvcr!    Wilson, 
and    Fred    I..    Wilson. 

JOHANNESBURG.  TRANSVAAL 

Movkmbkh  Production  Bri  lks  Rrcoro.    Rbpom  tor  IjBad 

[KG   Minis.      Ntw    EAST  li'wn   PROD0CEB, 

Although  November  was  a  sluut  mouth  the  output  of  gold 
constituted  another  record,  being  tor  the  whole  of  the 

Transvaal  7l!i.7'J(>  oz.  of  a  total  value  of  £3,057,213.  The 
Rand  output   itself  was  691,462  oz.  of  a  total   value  of 

£2,937,141,  an  increase  of  lo.oitli  oz.  and  L'.">7.507  on  the  pre- 
ceding month.  With  a  similar  increase  I'm-  the  month  of 

December  (ami  there  should  he  no  difficulty  experienced   iii 

RANDFONTETN    CENTRAL    MILL. 

obtaining  such  an  increase,  seeing  that  it  commands  an 

additional  day  for  milling),  the  December  Rand  gold  out- 
put ought  to  exceed  for  the  first  time  a  total  value  of  three 

millions  sterling.  It  has  taken  only  five  years  to  add  a 
million  sterling  to  the  value  of  the  monthly  gold  output  of 
the  Transvaal,  but,  according  to  the  present  labor  outlook, 
it  will  take  a  much  longer  period  to  add  the  next  million. 
On  mining  grounds,  too,  the  next  additional  million  on  the 
Rand  monthly  output  will  be  difficult  to  obtain,  for  most 

of  the  available  mining  ground  on  the  Rand,  within  com- 
paratively easy  reach  of  the  outcrop,  is  already  under 

tribute,  while  several  properties  are  ou  the  point  of  being 

exhausted.  The  progress  for  the  next  five  years  will  prob- 
ably therefore  be  much  slower.  It  may  take  ten  years  to 

add  another  million  to  the  value  of  the  monthly  output  of 
the  Rand  after  the  three-million  value  has  been  reached, 
not  because  the  Rand  does  not  contain  the  latent  resources 

to  continue  its  progress  at  the  present  rate,  but  because  of 
the  looming  labor  and  legislative  troubles,  not  to  mention 
those  inherent  to  very  deep  mining. 

A  fair  proportion  of  the  increase  credited  to  the  month 
of  November  was  due  to  the  results  obtained  at  the  Modder 

'B,'  a  new  producer  of  some  promise  on  the  Par  East  Rancf. 
where,  until  quite  lately,  there  have  been  nothing  but  dis- 

appointments, where  to  record  the  closing  down  of  Clover- 
field.  Van  Dyk.  and  Grootvlei  properties  does  not.  give  a 
good  aspect  to  the  future  of  that  field.  With  the  success 

attending  the  starling  of  the  mills  at  Modder  'B'  and  Brak- 
pan,  the  Far  Fast  Rand  is  looking  better,  and  il  is  hoped 
that  this  improving  aspect  will  not  be  in  any  way  marred 
by  the  results  of  the  new  Way-Arbuckle  process  now  being 
introduced  at  the  Benoni  Consolidated  Mines.  The  labor 

aspect  is  disquieting,  but.  nevertheless,  the  declared  profits 
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for  November  were  higl  ral    nl  hs  past. 
iring    are    the    twelve   leading   gold    producers, 

wiili  details  of  their  stamps  and  tube-mills,  al  work,  alon  ■ 
wiili  i   i    :   age  treated  and  value  ol  gold  obtained  during 
November,     It   may  be  noticed   thai    these   produced     
than  l  alf  of  the  total  gold  outpul  of  the  Rand. 

Tube- Stamps,  mill-  Tons.  Value. 
ein       77:.  23  204,534  £248,505 

Crown  Mines     620  19  140,200  246,445 
Rand  Proprietarj  820  25  168,853  219,578 
on      250  6  52,300  115,759 

Gfeldenhuis  Deep     420  7  63,020  90,719 
Rose  Deep      300  7  63,800  88,994 
S   ■   &   .Turk    320  7  66,500  85,745 

Robinson   Deep      210  .">  49,350  82,763 
New  Modderfontein...  180  7  51,200  82,095 

N   '.-!■  Mines      260  7  47,300  74,936 
Village  Main      220  5  38,687  74.454 
Village  Deep      180  6  48,700  69,387 

Totals      4,555      124        994,444     £1,479,370 

Consolidated     ish 

Curb. — Silver 

NEW  YORK 

Copper    Situation     Weaker.— Rav 
Chino  to  Make  Appearance  on  Pari 

m  1rket. — (  reneral  notes. 

The  close  of  the  firsl  month  of  the  year  appeal's  to 
mart  the  wane  of  the  much-talked-of  revival  in  business 
ind  market  activity,  of  which  so  much  was  made  over  the 
holiday  season  and  during  the  first  fortnight  of  January, 

liile  the  two  hundred  and  odd  millions  of  dividend  money 
jnsi  disbursed  was  seeking  a  permanent  lodgment  again. 

The  boomlet,  of  which  a  good  part  was  based  on  the  im- 
proved conditions  prevailing  or  supposed  to  prevail  in  the 

copper  market,  seems  to  be  losing  headway.  There  was 
.i  strong  undertone  of  skepticism  noticeable  in  the  crit- 

icisms and  comment  on  the  situation  at  the  time  when 

S he  metal  market  was  moved  up  so  rapidly.  Ii  was  said 
in   iihhv   limn   one  quarter  that   none  of  the  unfavorable 
factors  which  created  the  business  stagnati   f  the  past 
year  bad  been  really  and  finally  eliminated,  and  it  was 
by  no  means  plain  to  the  average  mind  as  to  why  general 
resumption  of  activity  should  lie  declared  to  be  at  hand. 
The  present  course  of  events  seems  rather  to  justify  the 
position  of  the  skeptical  ones. 

Wall    Sheet    has  ilisenssecl   the   relations  of  'big  business' 
  1    politics,   and   operators  have   declared   variously   for  a 

complete,  divorce  on  the  one  hand  and  for  an  indissoluble 

union  on  the  other,  with  all  shades  of  opinion  occupying  the 
middle  mound.  It  seemed  almost  impossible  to  believe  that 

any  one  topic  could  be  so  universally  and  perpetually  dis- 

cussed.' In  fact,  it  is  quite  plain  that  many  of  the  dispu- 
tants have  so  far  become  involved  in  discussion  that  all 

bearings  are  lost.  To  use  a  term  of  the  Western  cattle 

country,  some  one  is  needed  to  "turn  the  leaders  and  start 

the  bunch  to  niillin".  The  phraseology  Wall  Street  prob- 
ably would  not  understand,  but   it   covers  the  situation. 

In  copper  the  strength  lias  disappeared  and  prices  are 

shrinking,  even  though  it  is  anticipated  thai  the  Producers' 
report  for  January  will  show  a  further  reduction  in  sur- 

plus slocks.  Metal  prices  are  lower,  and  copper  can  be 

purchased  for  a  shade  less  than  14c.  whereas  it  was  pre- 
dicted that  a  15c.  market  wouff  lie  established  within  a 

short    time. 

Foreign  despatches  quote  the  traders  on  the  Paris  Bourse 
as  complaining  somewhat  bitterly  thai,  believing  fully  in 

the  predicted  rise  in  copper  niclal  and  copper  shares,  they 
loaded  up  with  Rio  Tinlo  and  are  now  facing  substantial 

l,,ssrs  mi  the  failure  of  hopes  ami  predictions  to  material- 

ize. Rio  Tiuto  i>  one  of  the  chid  speculative  issue.-  on 
the  Bourse,  ranking  in  that  regard  as  does  Amalgamated 
in  the  New  York  markets.  The  French  investor  is  the 

envy  of  all  other  nations  and  is  regarded  greedily  by  the 

large  banking  houses  of  other  countries  which  have  securi- 

ties io  distribute  and  know  the  importance  of  placing  them 

as  permanent  investments.     The  French  inve  -   for 
income  only,  in  -mall  lots,  and  his  investments  are  as 

permanent   a-  he  can   makl      (        For  some  time  there  has 

been  a  strong  effort  to  interest  the  French  people  in  Amer- 
ican securities,  and  through  the  Paris  Coulispe,  which  is  the 

Bourse's  unlisted  department  or  curb  market,  there  have 
been  distribute?!  some  very  satisfactory  amounts  of  Utah 

'  opper.  Hay  Con.  copper  and  Chiuo  arc  to  follow  suit, 
and  the  shares  will  in  a  lew  days  lie  leaded  in  on  the 

(  oulisse.     The   two  companies  are   not    entirely   new    In   the 

French    public,  as  some  e.   l-.-ized  blocks  of  bonds   in   each 
company  were  placed  in  France  some  months  ago.  For- 

eign hankers  are  undoubtedly  taking  greater  notice  of  cop- 
per securities,  especially  of  the  new  producers,  than  they 

have  heretofore,  partly  on  account  of  Ihc  new  alignment 

of  interests  on  this  side  and  partly  on  account  of  the  new 
war  maps  which  are  making  in  England  and  in  Europe. 

ll  is  now  announced  without  attempt  al  concealuieul  that 

ihc    heavy   exports     if   copper   made   during    the    pasl    three 
  i hs  were  for  ammunition   purposes,  ami  in  large  pari 
went  to  unusual  points  of  destination 

The  advance  in  silver,  coupled  with  the  possibilities  of 

commercial  awakening  in  China,  is  a  cheering  factor  for 

many    mining    companies   operating    in    Mexico,    and    would 
lead  to  some  activity  in  properties  and  the  formation  of 

new  companies  to  prospect  and  develop,  if  the  new  ndmin- 
istral     could   lint   get    its   police  department   into  effective 

action.     The    reports   of   brigandage   ami    lawlessness   are 
sab!  in  be  exaggerated,  but   in  any  event  are  sufficient   to 
I  revent   any  new    capital  going  into   undeveloped  or  partly 
developed  enterprises. 

The  bonds  of  the  Inspiration   Consolidated   Copper  Co. 

lire  being  traded  i   I  New  York's  curb  market  at  a  pre- 
mium of  II  to  7r,.  The  issue,  which  is  for  $6,000,000. 

was  underwritten  by  J.  P.  Morgan  &  Co.  ami  was  offered 

lo  stockholders  of  February  1  on  a  pro  rtilu  basis.  Prac- 
tically all  of  Ihc  slock  of  the  old  Inspiration  company 

end  the  Live  Oak  company  was  turned  in  tor  exchange, 

only  one  or  two  insignificant  lots  being  turned  in  for  cash. 

The  United  Verde  suspended  dividends  because  revenue  is 
needed  to  complete  the  new  smelting  plant,  and  shipments 

from  smelter  to  refinerj  are  lo  be  made  hereafter  by  way  of 
Galveston  by  rail  and  thence  to  New  York  by  water.  Trans- 

portation cosls  are  cut  materially  by  this  new  routing,  but 
refinery  returns  are  also  delayed  some  fifteen  days  in  transit. 
The  United  Verde  Extension,  which  has  the  habit  of 

periodical  reorganization,  lias  just  secured  the  consent  of 
I  he  shareholders  for  another  financial  plan  which  practically 

means  a  cutting  in  two  of  the  present  holders!  interests 

and  the  granting  of  a  working  option  to  some  larger  cop- 
per people,  whose  identity  has  not  yet  been  revealed.  San 

Toy  shareholders  are  mildly  interested  in  an  insurgent 

movement  inaugurated  by  a  committee  of  local  stockholders. 

San  Toy's  annual  report  was  in  the  mails  during  the  cur- 

rent week,  and  each  shareholder,  in  the  same  day's  mail, 
received  a  letter  from  Chihuahua  asking  that  all  proxies 

lie  withheld  until  the  new  committee  bad  time  to  com- 

municate further.  A  little  curiosity  was  aroused,  inas- 
much as  there  has  been  no  particular  complaint  against 

the  management  of  the  San  Toy  or  any  dissatisfaction 
among  the  shareholders  of  any  consequence.  The  company 

paid  $360,000  in  dividends  in  lllll. Cobalt  Central  was  at  one  time  one  of  the  best  engineered 

promotions  among  all  of  those  supposed  to  be  developing 
Canadian  silver  properties.  This  week  the  United  Slales 
Marshal  was  sent  mil  lo  make  a  levy  on  any  properly  thai 

could  be  found,  and  on  his  return  be  staled  thai  he  was 

"unable  to   find  the  company  or  any  of  ils  nllicers." 
Stewart  Mining,  one  of  the  Coeur  d'Alene  mines  which 

is  supposed  to  be  controlled  by  the  United  Copper  Co..  has 

been    active    during    the    pasl     week,    and    the    shares    have 
moved   from  50c.  lo  $1.25.     It   is  slated  (hat  .-   e  110,000 

shares  were  purchased  al  private  sale  al  figures  above  the 

quoted  market  value,  and  thai  the  purchasers  have  an 

option  on  some  300,000  Shares  additional.  In  some  c|iiar- 
Irrs   it    is  intimated   thai   the  money  derived   from   the  sale 
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SALT  LAKE  CITY,  UTAH 
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S     •  nil  dtab  are  pending  in  regard  to  the  manufacture 
fertilizer  here,  utilizing  the  phosphate  ore   from   Utah, 
n,  and    \V\   uig,  nnil   the  sulphuric  aeid   which   can 

l»   made  a*  a  bj  product  ■>!  the  s   Iters.    The  importance 
he   phosphate  as  a   fertilizer  has  not   been   recognized 

by  many  in  this  district,  although  there  have  been  b   e  who 
hare  been  locating  aud  buying  phosphate  deposits  during 

Some  of  the  larger  Pacific  Const  i   panies 
been    acquiring    holdings    in    the    Utah,    Idaho,    and 

Wyoming    fields,    but    the    mining    has    been    done    in     i 
lory   way,  ami   the   rock   has   generally   been   shipped 

i"  California  and   Washington   for  treatment.     Meanwhile 
the   American,   United   States,   and    International   smelters, 

operating    in    the    Sail    Lake    aud    T   le    valleys,    have 
collecting    the    fume    residues,    but    have    uol    been 

utilizing    the   products    for   the   manufacture  of   sulphuric 
■     position   has  been   taken   thai   the  profil   would 

ibsorbed  by  the  freight  to  markets.     The  smelters  are 
niivv  all  making  a  study  of  phosphal   iditions  and  mar- 

.  mi.l  It  is  expected  thai  at   least  inn   tract   will  be 
closed   —«"<■! i   whereby  one  of  the  smelters   will    begin    the 
manufacture  of  sulphuric  acid  to  supply  a  fertilizer  plant 
which  «ill  be  built  in  the  neighborh   I  of  Salt  Lake  City. 
The  proposed  fertilizer  plant  is  backed  by  Salt  Lake  cap- 

italists who  are  heavily  interested  in  phosphates.  They 
look  Brsl  tn  the  Coast  for  their  market,  but  also  expeel  to 

."P  a  demand  for  tbe  production  in  the  intermountain 
region  ami  farther  east.  A  deal  of  tliis  kind  will  be  im- 
portanl  to  the  holders  of  phosphate  deposits,  to  the  farm- 

ers who  want  eheap  fertilizers,  and  to  the  smelters  who 
will  Hml  a  new  use  for  a  by-product. 

The  less  common  minerals  are  attracting  increased  atten- 

tion in  I'tali.  Prospectors  are  now  scouring  the  hills  for 
!  tiospbates,  potash,  and  the  rarer  metals.  The  develop- 

ed nf  the  aliinite  discovery  near  Mnrysvalc  has  led  to 
a  study  of  potash  and  its  possibilities,  and  now  various 
reports  are  coming  in  from  different  parts  of  the  state 
about  discoveries  of  phosphates  ami  potash,  Marysvale 
is  niie  nf  the  latest  to  report  a  discovery  of  phosphate,  in 
addition  to  the  deposits  of  alunite  there. 

Prank  L.  ami  Clyde  Wilson,  who  have  Ion;;  been  operat- 
ing in  the  Deep  Creek  ilislriet,  in  eastern  Utah,  claim  they 

have  made  an  important  discovery  of  bismuth  ore.  They 
say  that  on  the  Wilson  Consolidated  property,  near  Ihapah, 
they  have  opened  up  a  3-ft.  vein  of  ore  which  will  average 
5  In  10%  bismuth,  while  samples  run  as  high  as  47r, 
bismuth  and  $2.80  per  ton  in  gold.  A  shipment  of  high 
grade  is  promised  as  soon  as  the  roads  open  in  the  spring. 

The  Utah  Consolidated  is  affected  by  the  advance  of  cop- 
per more  than  many  of  the  other  properties,  because  a 

greal  ileal  of  the  ore  which  has  been  disclosed  in  recent  de- 
velopments is  of  so  low  a  grade  that  it  is  close  to  the  border 

line  of  profit.  With  copper  higher  in  price,  it  is  possible 
for  the  Utah  Consolidated  to  ship  an  increased  tonnage  at 
a  fair  margin,  and  to  make  increased  profits  out  of  its 
higher  grade.  The  shipments  have  been  increased  already 
from  about  400  tons  early  in  tbe  year  to  close  to  600  tons 
per  day,  and  preparations  are  being-  made  at  the  mine  to 
increase  shipments,  without  in  any  way  slackening  the 
prospecting. 

CRIPPLE  CREEK,  COLORADO 
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■  I  by  twii  important  late  developments,  the  advann 
metallurgy  and  tin   plction  "I   the  deep  adit. 
Of  these,  the  latter  imII  probabl)  have  the  inon .  (feet. 

The  gold  product       Cripi       •      ■  teadily  de 
i  In. i-.l  from  i   v  than  $18,000,001  ■  i 1,   ,000 
m   Kilo,  and  I..  $10,.'   ,000  in   1911.     Contrarj   to  general 
expectations,  lasl       titpul   »n-  hall   a  million  dollars 
IibIoh  thai  ut  the  preceding  year.     In  the  same  pe   1  there 
was  n   stcniU    increase  in   the  tonnage  of  ore  mined;  bul 
while  the  tonnage  was  growing  the  average  val   f  tbe  ore 
was  diminishing.  This  is  one  cause  of  the  decline  in  output, 
bul  hi  this  situation  there  is  a  reason  within  a  reason.    This 
Inner  reason  centres  in  the  drainag     the  district   In   eo 
operation,  agitation  Cor  which  began  as  far  back  as  1902. 
It  was  fully  apparent  to  the  operators  at  thai  time  that 
adequate  drainage  was  essential  to  continued  productivity 
at  a  normal  rate,  and  that  the  drainage  could  be  effected 
only  by  united  efforts.  This  agitation  culminated  in  definite 
plans  for  another  deep  drainage  adit   late  in   190(1,  and  on 
Maj    II.   IHII7.  wink  on  the  Roosevell   adit   was  stalled.     Since 

POIITI.AXIi    MINES. 

that  dale  few  of  the  larger  properties  have  made  any  at- 
lempl  to  continue  production  from  their  lower  or.  sub- 

merged levels,  on  account  of  Hie  heavy  pumping  expense 

necessary.  It  was  deemed  better  policy  to  await  the  com- 
pletion of  the  adit.  Consequently  for  seven  years  the 

operators  have  with  few  exceptions  confined  their  opera- 
linns  to  ground  largely  worked  over.  The  upper  levels  were 
still  capable  of  yielding  large  tonnages  of  ore,  though  of  a 

much  lower  average  grade,  ll  was  clear  that  this  must  tem- 
porarily result  in  a  diminished  production,  but  now  the 

operators  see  the  wisdom  of  their  policy  of  voluntary  cur- 
tailment. 

Cripple  Creek  has  reached  its  turning'  point.  Late  in 
1011  the  benefits  of  the  dee])  drainage  adit  began  to  show. 
The  water  courses  cnl  on  November  15,  both  in  the  main 

heading  and  the  Fuller  cross-cut  to  the  C.  K.  &  N.  vein  in 
El  Paso  ground,  suddenly  threw  into  the  adit  a  volume  of 
water  which  flowed  for  several  days  at  the  rale  of  20,000 

gal.  per  minute.  This  at  once  affected  the  entire  district, 

with  the  exception  of  the  Vindicator  and  Golden  Cycle 

properties  to  the  east,  which  lie  in  a  separate  drain- 
age basin,  cut  off  from  the  remainder  of  (he  camp  by  an 

impervious  dike.  Tbe  net  results  of  the  drainage  enterprise 

to  date  are  as  follows:  The  Kl  Paso  mine  is  dry  down  to 
the  drainage  adit  level,  which  is  1338  ft.  below  the  collar  of 

its  shaft;  the  Gold  Dollar  and  Mary  McKinney  are  prac- 
tically drained  to  their  lowest  winkings;  the  Portland  has 

recovered  its  1500-ft,  level  and  the  Independence  its  1000- 
ft.  station:  the  Elkton,  Strong,  Granite,  and  Cold  Coin 
will  be  drained  to  their  lowest  levels  within  a  short  lime; 

the  Cres'son  has  recovered  one  level.  The  water  level  has 
receded   an   average   of  SO   ft.   for  the   entire   district;   the 
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average  rate  of  recession  at  present  is  BY2  ft.  per  month. 
I:i  point  of  dividends  paid  by  Cripple  Creek  mines,  tb 

year  1913  was  exceptional.    The  Following  dividends  were 

paid  daring  the  year: 

Golden  Cycle    .tl.4Hl.iHii) 
Portland       240,000 

BUrton      225,000 

Vindicator     iso.000 

Stratton's  Independence     120,000 
Gold   King       80,000 
El  Paso     61,250 

Jerry  Johnson      50,000 
Auraria-Foresl  Queen     36,000 

Maggie     26.000 
Modoc       5,000 

Acacia       ?,200 
Granite       16,500 

Stratton's  C.  C.  M.  &  D           50,   
Cresson   (estimated)       120,000 
Lessees  and  private  properties    250,000 

Total  for  year     $3,006,950 
Total  for  1910       1,479,399 

Tlie  total  number  of  ions  of  ore  mined  in  Cripple  Creek 

during  the  year,  including  tailing  re-treated  (13,850  tons) 
and  dump  ore,  was  903,590  tons,  of  which  the  gross  bullion 

value  was  $15,622,436,  as  given  in  the  reports  of  the  mills 
and  smelters.    The  smelters  handled  only  48,020  tons  of  the 

total  Output. 

LONDON 

I,k  Koi  No  2.  to  Increase  Reserves  and  Deoreasb  Divi- 

dends.— (1.  11.  Stanley's  Plan  for  He-treatino  Rand 
Dumps. 

The  directors  of  the  Le  Roi  No.  2  company  have  decided 

to  restrict  the  already  small  dividends  and  to  place  as  muck 

as   possible  to  reserve.     The   reason    for  Ihis   policy  is  not 

quite  clear,  but  as  it   was  pr   ulgated  al  the  instance  of 

the  largest  shareholders,  nobody  can  complain.     For  seven 
years  the  i   I'any  lias  been  existing  in  a  hand-to-mouth 
sort  of  way.  and.  considering  the  original  history  of  its 
formation,  the  results  reflect  great  credit  on  the  engineers. 

At  the  present  juncture  it  is  timely  to  give  a  resume  of 

past  events  and  of  the  latest  year's  work.  The  company 
was  floated  in  1900  by  the  late  Whitaker  Wright  Cor  the 

purpose  of  working  the  Josie,  Poorman,  and  adjoining 

copper-gold  properties  at  Rossland,  British  Columbia.  Sub- 
sequently the  management  was  placed  in  the  hands  of 

Alexander  Hill  &  Stewart,  and  their  representative,  Ernest 

Levy,  has  done  excellent  work  under  circumstances  which 

were  far  from  promising.  During  the  year  ended  Sep- 
tember 30  last,  development  and  prospecting  by  means  of 

the  diamond-drill  have  continued  to  disclose  new  veins  and 

shoots,  but  the  ore  reserve  is  less  than  formerly  as  re- 
Is  quantity,  though  not  in  quality.  The  total  footage 

of  development  work  was  5577.  and  14.932  ft.  of  diamond- 
drilling  was  done.  The  most  important  recent  discoveries 
have  been  a  new  vein  called  the  Holywell,  and  a  new  shoot 
in  the  North  Annie  vein.  During  the  year,  67,03.1  tons  of 

ore  was  raised.  Of  this,  'J'J.4 1 4  tons  was  discarded  as  waste, 
27,098  tons  was  shipped  to  the  smelter,  and  17.521  tons 
concentrated.  The  shipping  ore  was  estimated  to  contain 

1.6$  copper,  Hi. 7  dwt.  gold.,  and  0.7  oz,  silver  per  ton, 
having  a  gross  value  of  $21  pen  ton,  and  net  value,  after 

deducting  smelting  charges,  of  $15.20  per  ton.  The  con- 

centrating ore   averaged   0.5' ,     copper,    2.8    dwt.    gold,    and 
0.2  oz.  silver  pec  i    and   1589  tons  of  concentrate   was 

produced,  which  averaged  1.399!  copper,  1.425  oz.  gold, 
and  0.75  oz.  silver  per  ton,  with  a  gross  value  of  $32  pi 
ton,  and  a  net  value,  after  payment  of  smeller  chs 

of  $25.50.  The  receipts  EOT  ore  and  concentrate  were 

£84,806,  and  other  receipts  brought  the  income  for  the 

year  to  £91,474.  The  divisible  profll  was  £30,176,  which. 
added  to  the  balance  brought  forward,  made  a  disposable 

amount  of  £74,181.  Out  of  Ihis.  €1700  went  as  directors' 
share  of  profits  and   £30.000  as   dividend,  being  the  same 

as  during  the  year  before.  Owing  to  the  inflated  capital. 

£600,000,  a  legacy  from  the  previous  controllers,  the  rate 
of  dividend  seems  unduly  small.  Many  attempts  have 

been-  made  to  reduce  this  nominal  capital,  but  the  directors 

have  not  seen  fit  to  do  so.  The  par  value  of  the  shares  is 

'.-".  and  it  would  he  only  reasonable  to  reduce  it  lo  £1. 
and  so  make  the  capitalization  somewhere  near  the  value 
of  the  assets.  In  future  the  yearly  dividend  is  to  be 

restricted  t"  2s.  per  £5  share  instead  of  tis.  as  paid  during 

the  last  two  years.  Presumabl)  other  properties  are  in 
\  lew  . 

It  is  rarely  that  the  question  of  re-treatment  of  old  B 
dumps  comes  up  for  discussion.  Set  there  are  millions  of 
dollars  worth  of  gold  locked  up  in  them.  The  content  may 

be  only  from  $]  to  ■■'2  per  ton.  but  the  total  tonnage  must 
he  nearly  100  million  of  material  thrown  aside  before  the 

■  odem  practice  ol'  tube-milling  and  agitation  of  slime  was 
adopted.    The  problem  of  re-treatmenl  of  the  accumulated 
tailing  has  often  been  considered,  but  no  serious  effort 

has  ever  been  made  lo  carry  the  plan  into  effect,  it  beinu1 
generally  supposed  thai  the  question  could  be  postponed 
until  a  later  dale  when  the  mines  themselves  began  to  give 

a  decreased  output.  The  new  policy  of  using  the  tailing 
as  tilling  for  the  exhausted  slopes  has  caused  those  inter- 

ested in  the  metallurgical  problem  to  press  matters  for- 
ward,  for  il  is  obvious  thai  if  the  tailing  is  sent  under- 

<l  again,  its  gold  will  be  lost  forever.  It  is  clearly 

.lized  that  the  content  id'  the  tailing  dumps  varies 
\  idely,  as  also  does  the  fineness  or  coarseness  of  the  con- 

diment particles  ami  the  relative  amount  of  pyritie  mate- 

rial present.  Many  people  who  have  considered  re-treating 
the  dumps  have  been  deterred  by  this  irregularity  and  the 

consequent  difficulty  of  separating  the  material  that  re- 
quires regrinding.  A  new  classifier  invented  by  G.  H. 

Stanley,  professor  of  metallurgy  in  the  South  African 
Sch, i,, I  of  Mines,  removes  this  difficulty.  It  has  been  fried 

experimentally  at  the  Robinson  mine,  under  the  supervi- 
sion of  \V.  Laurie  Hamilton,  and  the  results  have  been 

tested  by  A.  V.  Crosse.  Mr.  Hamilton  estimates  that  there 
is  70  million  tons  of  sandy  tailing,  left  in  the  days  before 

the  advent  of  the  tube-mill,  and  that  the  gold  in  it  amounts 

to    from    1    to   1 '  j   dwt.    per  ton.      The   Stanley  machine    i- 
a   c   lunation   of  a   hydraulic  classifier  and  a  screen,  and 

is  designed  to  keep  the  largest  sizes  together,  irrespective 
ol  (heir  specific  gravity.  Much  of  the  coarse  material  is 

pyritie  and  settles  easily,  but  the  lighter  parts  are  apt  to 
pass  over  with  the  tine.  In  order  to  prevent  this,  a  screen 
is  interposed  which  collects  the  coarse  light  particles,  and 
;  I  intervals  returns  them  to  the  heavy  coarse  material.  By 

Ihis  arrangement  the  sand  of  the  dumps  is  separated  into 

three  classes:  (1)  concentrate  consisting  of  4-60  mate- 

rial together  with  the  pyrite :  (2)  fine,  consisting  of  -60 

material,  and  (3)  slime.  Of  these  three  divisions,  the  con- 
centrate contains  from  40  fo  05%  of  the  total  gold,  and 

the  tine  40  to  45%,  while  the  slime  is  of  less  importance, 

being  only  3  to  5%  of  the  total  weight  of  dump  material. 
Tn  the  trials  of  the  Robinson  dump  the  following  figures 

were  obtained:  Content  of  dump,  1.13  dwt.;  content  of 

concentrate,  1.55  dwt.:  content  of  fine,  0.68  dwt.:  content 
of  slime.  1.85  dwt.  The  concentrate  was  reground.  and 

by  r  validation  and  agitation  gave  an  extraction  of  80%. 

The  line  did  not  require  regrinding,  and  gave  67%  extrac- 
tion. The  slime  gave  00%  extraction.  It  is  calculated 

(hat  the  average  extraction  will  he  75<~; ,  with  a  minimum 
of  time  occupied  in  the  process.  The  cost  of  treatment 

per  (on  is  estimated  at  (id.  for  classification  and  transport. 
and  7V£d.  for  regrinding.  and  Is.  3.1.  for  cyaniding,  being 
a  tolal  over  the  whole  amount  treated  of  2s.  per  ton.  If 

(lie  dump  material  is  treated  immediately  before  its  delivery 

for  stope-filling  purposes,  the  COSl  of  handling  will  he  re- 
duced. The  probability  is  that  a  profit  of  Is.  6d.  per  (on 

can  be  made  on  Ihis  particular  dump,  without  including  the 

outlay  on  plan!  or  cost   of  administration. 

According  to  statements  made  al  the  recent  company 
meeting  of  die  Atbasar  Copper  Fields,  Lid.,  the  report  of 
It.  Oilman  Brown  shows  a  reserve  of  389*000  tons  of  ore 

containing  copper  to  the  estimated  value  of  £3,000,000, 
> 
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ALASKA 

I'kim  t.  w ii  i.i  111  Boi  ho 

What  ted    b)     W      U    mi    indication    ilVil     the 

una  mi  which  Valdei  i>  boill  would  be  profitable  for 

dredging,  m  the  pumping  ol  gold  bearing  Band  al  the 
Exchange  building  in  that  eity.  The  water  on  being  pumped 

i-  strained  through  ■  sieve.  An  accumulation  of  Band  in 
the  sieve  equivalenl  t"  a  quarter  pan  yielded  about  7c.  in 

gold 
A  townaita  has  beeu  staked  bj  miners  al  the  mouth  "i  the 

Aiiink  river,  a  tributary  to  ili«'  Kuskokwim,  and  the  N 
mi  Commercial  Co.  Im>  ordered  logs  tor  the  construi 

hi   permanent  buildings.     A  population  of  500  is  ex| 

before  the  end  of  winter,  a-  the  gravel  is  unusually  rich. 

ARIZONA 

CocHisa  COtTNTV 

Reports  from  Bisbee  state  thai  Henry   Buemler,  of  thai 

eity,   recentlj    arranged    for  teams   to   haul   on-    from   the 

ler  property  i"  tin'  railroad  -uu iim  of  Rodeo,  where  ;i 
will  be  shipped  i"  tin'  Copper  Queen  smelter.     Tl   re  is 
said  i"  assay  about  $100  per  ton.    Concentrate   e  from 
the  property  will  be  delivered  to  the  new  concentrator  of 
the  Paradise  M.  &  M.  C   pany. 

(Ih.a  Counts 

(Special  Correspondence.)-  Tin'  Hardinge  mills  for  the 
sixth  unit  of  the  Miami  concentrator  have  Hot  yel  arrived. 

No  announcement  lias  yet  been  made  as  in  when  the  con- 

struction "i  tin1  7500-ton  mill  by  tin'  Inspiration  Con.  Cop- 
per Co.  will  In'  started.  Work  i>  progressing 

on  tin'  water-supply  dam,  ami  .1.  M.  Callow  is 
experimenting.  Underground  work  lias  not  yel 
been  started.  Al  the  Live  Oak,  development  of 
the  mine  in  a  small  way  continues.  A  15  by  20 

double-druni  hoist  has  been  purchased  from  the 
Old  Dominion  company  ami  will  be  erected  at 

No.  2  shaft,  which  will  be  enlarged  to  three 

compartments.  According  to  present  intentions 

of  the  management,  future  increase  of  ore  re- 
serves will  be  accomplished  by  underground 

work  rather  than  by  churn-drilling.  Churn-drill 
hole  No.  2  of  the  Southwestern  Miami  Develop- 

ment Co.  is  now  over  500  ft.  deep.  Ore  is  ex- 
pected at  about  900  ft.  Drilling  continues 

steadily  on  the  Barney  group,  which  is  under 
option  to  the  Lewisohns.  A  hole  was  recently 
started  at  the  bottom  of  the  400-ft.  shaft  about 

3000  ft.  west  ol'  the  Live  Oak  west-end  line. 
The  hole  is  in  schist. 

Six  men  are  employed  in  the  development  of  the  New 

State  group  of  3.1  claims  on  lower  Pinto  creek,  15  miles 
west  of  (llobe.  On  the  Republic  claim,  a  trench  was  started 

on  the  Duqucsne  vein,  and  is  reported  to  have  disclosed, 

near  the  surface,  one  to  three  feet  of  shipping  ore  con- 

taining gold,  silver,  and  copper.  The  ore  occurs  in  lime- 
stone. There  are  20  tons  of  ore  on  the  dump,  and  prepara- 

tions are  being  made  to  ship.  Smeller  returns  on  a  car- 
load of  ore  recently  shipped  to  the  EI  Paso  smelter  from 

the  Duquesne  mine,  15  miles  west  of  Globe,  gave  credit 

for  30  tons  of  ore  assaying  0.70  oz.  gold,  13.6%  lead,  17.8% 
iron,  and  33%  insoluble.  The  net  returns  above  freight 

and  smeller  charges  amounted  to  about  $18  per  ton.  A 

carload  of  lead-silver  ore  has  just  been  shipped  to  the  El 
Paso  smelter  from  the  Copper  &  Silver  Zone  group,  two 
miles  east  of  Globe,  which  is  owned  by  H.  W.  Clark  and 

associates  and  is  being  worked  by  several  lessees.  Ship- 
ments from  these  claims  have  been  running  80  to  100  .oz. 

in  silver.  The  cross-cut  north,  from  the  McGraw  shaft,  on 

the  12th  level  at  the  Superior  &  Boston,  has  cut  a  vein 

reported  to  be  4  ft.  wide  and  to  carry  copper  ore  of  a 

srood  smelting  grade.  The  Cracker  Jim  shaft  has  been  un- 

watered  and  a  25-hp.  gasoline  hoist  has  been  erected.  The 
shaft    is   125   ft.   deep,   and   sinking   will   be   resumed   this 

weak.    It  i-  pi..|   I  to  .!•■  -  •  ui  ..I  .on  i,   (,,  | 
nk  vein,  from  which  some  high-grade  cuppi 

mined. (ilulic.  Kebruary  2. 

M  Mill  ill'        I 

\  compressor  ami  air  drill*  have  been  delivered  al  tin 

Carney  property,  near  Mesa.  It  i-  believed  thai  the  adH 

will  intersect  the  orabody  within  the  nexl  50  days  Thoiuat 
Kra/irr  i>  superinl   lent  of  the  propi 

^    H  IP  U    (  "I    STY 

Pitcbbleude  has  been  discovered  in  a  mil   wned  bj   W 

II.  Slaughter,  near  i  lolumbia.    [I  -i  thai  opi  i 
on  a  large  scale  will  be  started  al  the  property  of  the  Ohio 

M   -   Co.,   -   times   known   a>   the   Little   Jessie, 

(Tinpurnl.     Unusually  rich  gold  ore  recently  was  discovered 

in  ;   Id  mine  on  Lynx  creek,  near  Walker,  a   'ding  i" 
A.  J    lioran  and  J.  L.  Batcheldor,  of  Prescott. 

?UMA     <  'nt'NTY George  \.  Bell  is  reported  to  have  discovered  neb  de- 
i  osits  in  the  desert,  near  Quartzite.    The  old  Fortuna  prop 
I  rty,  which  has  been  idle  for  ten  years,  has  been  dismantled. 

.lames  Maxey  secured  whal  was  lefl  of  the  machinery  for 

use  in  the  Colorado  river    trol  work  near  Pascnalitos,  a 
station  on  the  Southern  Pacific  railroad. 

CALIFORNIA 

A  MAIUIU    (  'lIL'XTY 

(Telegraphic  Correspondence.) — The  collapse  of  shall 
timbers  in  the  Bunker  Hill  mine,  two  miles  ninth  of  Sutter 

Creek,  caused  a  cave-in  Wednesday  afternoon  which  im- 
prisoned li.!  miners.  The  telephone  wires  and  air-pipes 

were  nol  injured,  and  ihe  men  were  resc   I  Thursday  be- 

EUREKA  MINES.  AJtADOR  COUNTY. 

lore  noon.  The  United  States  Bureau  of  Mines  offered 

assistance,  and  F.  L.  Lowell  is  on  the  way  from  San  Fran- 
cisco to  represent   the  Bureau. 

Amador  City,   February  8. 

(Special  Correspondence.) — Among  the  companies  whose 

reorganization  marks  the  revival  of  Mother  Lode  develop- 
ment, the  Con.  Amador  M.  Co.,  a  reorganization  of  the 

Amador  company,  owning  the  Eureka  mine,  has  aroused 

unusual  interest  among  old-lime  mining  men.  The  new 
company  will  operate  the  property  on  a  large  scale.  E.  H. 

R.  (Ireen,  son  of  E.  H.  Green,  one  of  the  early  capital- 

ists, is  president  of  the  new  company;  J.  B.  Maekie,  asso- 
ciated with  pioneer-day  development,  is  vice-president;  A. 

1..  Black,  cashier  of  the  Bank  of  California,  will  represent 

Ihe  old  English  stockholders,  while  other  members  of  the 

board  of  directors  will  be  James  R.  ('ashman,  an  associate 
of  Andrew  B.  McCreery,  together  with  Frank  Seed,  and 

It.  I!.  Symington,  who  was  earlier  associated  with  D.  O. 
Mills,  Elviza  Hayward,  and  P.  B.  Cornwall,  as  consulting 

engineer.  The  report  of  J.  Ross  Browne,  in  1868,  re- 
ferred to  the  properly  as  one  of  the  most  valuable  gold 

mines  in  California.  Development  was  started  in  1S52,  and 

in  that,  year  a  10-stamp  mill  was  erected.  The  property 

of  the  present  company  includes  two  old  claims,  the  Eureka 
and  the  Badger,  which  Mr.  Hayward  consolidated  in  1859. 
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Witbiii  tin'  firsl   500   Et.  ol    the  surface  the  yield  did  not 

!  I    pel    l"ii   of   Ore,   ami    ii    is   said    in    the   report 
i,    firet  200  ft.  so  :i   Ii  difficulty  was  experii 

eeping   the   mill   going  that    the   laborers   worked   'on 
I  the  property  paid  expenses.     R.  W. 

-i  .rial  commissioner  of  mining  statistics,  in   L860  re- 

J  ..ii  the  property,  which  was  variously  known  a-  the 
Amador.  Eureka,  an. I  Hayward,  I  was  o«   I 

b>  the  Amador  company.  Tin-  total  yield  for  October  1867 

u',  October   L868,  inclusive,  was  35566,946,  according  to  the 
report,  in  which  Dr.  Rayn   d  called  attention  to  the  lad 

thai  while  tin-  property  yielded  a  revenue  of  $300,000  per 
.   tli,'  i   ipany   paid    for   it   only   $750,000  cash, 

cited  thai  as  a  g   I  example  of  the  actual  cash  value  of 
ine  in  regard  t"  the  profits.     The  property  was  i 

ined   for  the  company   by   Messrs.   Ashburner  and  Janin. 

The  mine  has  been  idle  for  _"i  years.    The  Amador  M.  Co. 
was  organized   Februarj   5,   lsT'J.  exactly  10  years  be 
the  present  reorganization.    Among  the  men  first  associated 

with  the  company  were  David  D.  <'<dt    Milton  S.  Lai 
E.  II.  Green,  ami  Mark  I..  MacDonald. 

Sutter  ( 'reck.  February  8. 
Keystone  Mines  Co.   i<   repairing  the  shaft  of  the 

Keystone  mine   ar  Amador  City,  which  it  was  organized 
to  take  over  from  the  Consolidated   Mines  Co.     It    is 

.I    that    the    shaft    will    he    sunk    to    greater   depth    ami 
that    cross-cutting    will    he   started    in    the    near    future.      C. 

R.  1 1. .wns  i>  superintendent  of  the  property. 

Iwii  County 

Mi.  Skidoo  Mine-  Co.  m  December  made  a  total  produc- 

tion i  '  si  1,336,  of  which  $13,240  was  bullion  and  the  resl 
entrate.   Operation  and  development  expenses  amounted 

i"  $8263,  leaving  a  nel  profit  for  the    b  of  $6074.    The 
cyanide  plant  has  1   n  closed  for  the  winter. 

Jim  Butler  has  accepted  the  presidency  of  the  Pros- 

tors'  Alliance  of  America,  which  was  organized  at  Bishop 
orl  Mine  ago.  other  officers  are:  vice-president,  L.  C 

Hall:  secretary.  ( '.  E.  Kunze:  treasurer.  W.  M.  Snider; 

directors,  T.  I..  Oddie,  Governor  id'  Nevada,  A.  H.  Swallow, 
G.  YV.  Leidy.  Eugene  Grutl  of  Rawhide,  and  ('.  E.  Kunze. 
11   nary    memberships    were    conferred    mi    William     E. 

Borah,  U.  S.  Senator  from  Idaho;  .1.  E.  Raker,  l'.  s.  Rep- 
resentative from  First  district.  California;  and  Charles  E. 

Fuller,  of  Illinois.  By-laws  and  articles  of  incorporation 
were  adopted.  The  membership  tee  is  cue  dollar  ami  the 

annual  dues  two  dollars.  The  meetings  will  he  held  an- 
nually, and  special  sessions  may  he  called,  a  quorum  to  con- 

sist df  25,  including  proxies.  At  the  meeting  it  was  re- 
ported that  nhoiu  200  had  signed  the  membership  list,  while 

560  had  signified  their  intention  of  joining.  They  all  were 

elected  members  at  the  meeting. 

Los  ANGELES  Countt 

'flu-  election  of  the  Chamber  of  Mines  and  Oil.  held  here 
recently,  resulted  as  follows:  President.  Russ  Avery;  firsl 

\  ice-president.  S.  F..  Yarniilyca;  second  vice-president.  \Y. 
C.  Kennedy;  treasurer,  I).  F.  MsGarry;  chairman  of  com- 

mittee on  building  and  expositions.  Henry  Blmiienhcrg.  dr.: 

on  commercial  and  mercantile  affairs.  M.  \V.  Everhardy; 

on  engineering  and  economic  geology,  Harry  R.  Johnson;  on 
hotels  and  entertainment.  K.  A.  Montgomery;  on  finance 

and  auditing,  Calvert  Wilson:  on  grievances,  Joseph  A. 
Lewis;  on  laws  and  statistics.  Theodore  Martin;  on  library 

and  publications,  F.  .1.  H.  MerrilU  on  manufacturing,  s.  (}. 
Bailie;  on  membership,  Harry  s.  Jones;  on  mineral  and 

geological  exhibit,  .1.  Nelson  Nevius;  on  mines  and  raining, 

YV.  H.  Aldridge;  on    ■  \v.  W.  Orcutt;  on  publicity, 

Desaix   I'..   Myers;   on    reports   and   certificates,    R.    King; 
on  transportation,  II.  D.  MacKinnon. 

o*  Cor/wn 

Tin'   mill   and   all   other  buildings,  excepting  the   superiu- 

ent's  cottage,  on  the   \V.   Y.  0.   D.  property  were  de- 
btroyed  by  tire  on  January  31,    The   lergronnd 

elj  removed  through  the  Pennsylvania  workings.  The 
mill  machinery  was  being  removed  to  the  Pennsylvania 
property,  to  enlarge  the  mill   there,  and   the  loss  was  less 

ntherwise  would  have  been  the  case,     The  ftnpire  M. 

Co.   recently  acquired   both   the   W.    Y.   ().    D.  and    IVnnsyl- 

properties  from  the  Pennsylvania  M.  Co.,  and  planned 

reported,  to  use-  the  YV.  Y.  0.  I>.  shaft   for  pumping 
only.     The  W.  Y.  I  >.  I>.  property  originally  was  owned  by 

Joseph  Weisbein  and  associates. 

'  Hfc\  bebk  irdjno  Cot  N-rv 

It    i-    in   ed    that    operation    is   to   he    n  I    the 

I'.i-  Chief  M.  Co.'s  property  at  Hart.  F.  E.  Browne  i> 
in  charge  of  the  mine. 

S\\    DniGO  COUNTY 

A  prospector  named  Lee  Morris  is  reported  to  have  dis- 
.1  a   vein  assaying  $60  to  sinti  per  ton  in  the  hills 

easl  of  Campo,  55  miles  from  San  Hi.  . 
Sierra  County 

Mrs.  Julia  K.  Davis,  of  Downieville,  is  reported  to  have 

picked   up  a   OUggel    valued  at   $280   near  the   north   fork  of 
the  Yuba  river,  about  four  miles  north  of  Downieville. 

The  North  Star  Mines  Co.  has  reopened  the  drift  on  the 

1000-ft.  level,  which  had  caved  in.  The  drift  is  now  in  ' 
1500  It.  from  the  shaft,  and  will  he  continued  into  new 

ground.  Pumping  was  resumed  a  short  while  ago  and  will 
he  maintained  until  the  mine  is  drained,  says  a  recent  re- 

port. 

Tuolumne  County 

(Special   Correspondence.)  —  The  United  states  S.  &   R. 
Co.    has    secured    a    good    1   1    on    the    Santa    Ysahel    mine. 

ivhicll  adjoins  the  App  on  the  south,  and  is  negotiating, 

-aid.  for  the  purchase  of  the  Mutch  and  other  proper- 
thai  vicinity.    The  transfer  of  the  App  and  Rawhide 

ines  by  YV.  A.  Nevills  to  the  above-named  e   pany  has 
not  yet  been  made,  the  delay  being  occasioned  by  the  mak- 

ing out  of  abstracts  of  title,  hut  the  deed-  of  conveyance 
will  in  all  probability  he  signed  ami  delivered  within  a 

few  days.  A  new  shaft  is  being  sunk  in  a  rich  shoot  of 
ore  ai  the  property  owned  by  II.  V.  Pullen  and  Ed  Hurley, 

in  the  Basin  district.  The-  best  ore.  which  assays  abonl 
-so   per  ton,  will  be  sent  to  the  Selhy  works  in  the  spring. 

The  coinpanv  operating  the  Carlotta  mine,  near  Tuolumne, 
Pound  a  2-ft.  vein  of  rich  ore  in  the  south  drift  from 

,!  Carlotta  -haft.  The  mill  was  started  this  week.  The 

new  Ill-stamp  mill  at  the  Gem  mine,  operated  by  J.  M. 

YVulzen.  is  making  its  initial  run  on  good-grade  ore.  The 
Bonanza  mine  at  SonoTa,  under  bond  to  Los  Angeles  men, 

has  been  unwatered  to  the  depth  of  BOO  ft.,  and  prospect- 

ing begun  at  180  ft.  Const  ruction  of  a  cyanide  plant  at 

Snulshyville  to  treat  the  tailing  of  the  Soulsby  mine  pur- 
chased from  the  Bagdad-Chase  company  by  C.  .1.  Sullivan 

and  Frank  Thomasson  has  been  completed.  The  Sugnruiaii 

pocket  mine,  on  Bald  mountain,  northeast  of  Sonora.  from 
which  many  thousands  of  dollars  in  gold  has  been  taken. 

is  being  worked  by  Charles  Smith  and  Robert  Watson. 
The  addition  of  211  stamps  to  the  Dutch  mill  will  he  com- 

pleted about  April  1.  The  Yankee  Hill  M.  Co..  which  re- 
cently secured  a  large  tract  of  land  in  the  vicinity  of  Colum- 

bia, will  begin  prospecting  with  a  drill  lor  gold-bearing 

gravel  within  a  few  days.  The  Golden  Dawn,  near  Sotils- 
l.yville.  which  is  being  worked  by  Xicholls  brothers  and 
Thomas    Webster,   is  showing   encouraging   prospects,   some 

o!   the  ore  being  g   1  enough   for  sacking  ami  shipping. 

The  Stanislaus  M.  Co..  organized  under  the  laws  of  Cali- 
fornia,  filed  articles  of  incorporation  in  this  county  on 

January  .'il.  The  capital  stock  is  $400,000,  with  -hares  a; 
si  each,  and  the  directors  are  Y.  1).  Knupp.  X.  M.  Ball. 

W.  H.  Phillips,  E.  E.  Graham,  and  E.  R.  Abadie,  all  of 

Porterville.  The  company  is  actively  operating  the  If  I 
''•in  mine,  near  Ml.  I'ass.  A  mill  and  other  surface  im- 

provements have  recently  been  completed  on  the  property. 

'Fur  .1  inn  in-.   February  .'1. 

COLORADO 

Clear  Creek  County 

(Special    Correspondence.)  —  A    7-ft.    orebody    has    been 
found   on   the   foot-wall   "I    the   Gem   vein   at   the  2000-ft. 
level   thai    mills  $32.19   in   gold   ami   silver.     Von   Tilborg 

iV   Co.  are  nperating  under  lease,     .lame-  Cousins,  manager 
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HI., I     KllipilH-lllX l  i-  muni 

The   MeKelve)   mill,  in  the  we»l   i"   '   town,  ha* 

H  mill  i- 
ml  ••!  eustc 

being  bandied  »l  ■  profll       \    II    Rollei  i-  manager  of  il"' mill 

1.1. ,ii-  S|,im;..  February  2. 
sv\   .li  i\   t  <>i  v  n 

in  mired  a  lease  and  bond  on  the  Gold 

I'liuce  mini'  ami  mill  ill  Ainniii-   I 
T.  i  >   i  Chippu   Chi  i  k  I 

The  Kl   Paso  Con.  Gold   M.  Co.  in   1011   shipped  aboul 

ore,  of  which   Is. run  tons  was  mined  by 
•  rum  the  upper  levels. 

Fred  Johnson  and  :   eiates  ,>i  Cripple  Creek,  lessees  on 
(he  Pride  ol   Cripple  Creek  property,  have  discovered    
-ni.l  to  assay  as  high  as  40  o>.  gold  per  ton  on  the  BOO  ft. 
level,  north  of  the  shaft,  Due  to  the  large  amount  of  dead 

work,  the  January  output  of  the  Forest  Queen  mine,  trou- 
rlad  hill;  will  not  exceed  450  tons  ol  ore.  Hemby  5  An, lor 

operating  the  Wild  Horse,  Silver  Tip,  and  Ramona 
claims,  Hull  hill,  are  shipping  aboul  three  care  per  month 
of  ore  reported  i"  ossa;  LOO  per  ton. 

The  Vindicator  Con.  Gold  M.  Co.  in  191]  made  a  net 

profll  - .'  3,804,  and  with  the  dividend  paid  January  28, 
amounting  to  $45,000,  has  disbursed  in  dividends  a  total  of 
$2,452,000.  The  company  during  the  year  shipped  19,232 
inns  of  ore  valued  al  $647,710,  tearing  a  profit  of  $529,349 
after  freight  and  treatment  charges  were  paid.  Lessees 
shipped  ll.iiii]  inns  of  ore  valued  al  tls^.illj,  on  which  the 

net  i  $121,693.     F.  L.  Sigel  is  president  and  gen- 
eral manager  for  the  company. 

Al  ii  depth  of  Urn  ft.  on  the  Emma  Abbotl  claim,  owned 

by  the  Lady  Campbell  t i<>l<l  M.  (',,..  on  the  easl  slope  of 
Tenderfool  bill,  a  6-in.  vein  of  ore  assaying  $520  per  ton 
was  found  recently,  state  advices  from  Cripple  Creek.  The 
claim  i-  leased  t"  F.  J.  Fitzmorris,  of  Kansas,  and  Peter 
Tiini   s.  August  Bay,  and  11.  Dailey,  of  Cripple  Creek. 

A  $2500  gold  brick  was  taken  January  :ii)  from  the  Kav- 
anagh  mill,  the  brick  representing  the  clean-up  for  the 
in, unit.  During  the  month  1200  tons  of  ore  was  treated, 
il   re  averaging  $2.60  per  ton. 

MONTANA 

Flathead  <  'oujfn 

i  Special  i  'orrespondence. )  -  The  engineers  n  ho  ha:  e  been 
at   work  al    Kootenai   falls  for  the   past   month   havi   m- 
pleted  their  examinations  of  the  power-site  there  and  have 

rned  to  New  York  to  prepare  their  report  on  the  plan 

to  us,-  these  falls  for  obtaining  power  for  the  Coeur 
d'AIene  mines  and  various  cities,  including  Spokane.  The 
Kootenai  Power  Construction  Co.  is  il   'poration  organ- 

ized by  Joseph  A.  Coram  of  Boston  to  develop  the  power. 

l.ilihv.  February  ">. 
Li  Nil  ii-x  County 

(Special  Correspondence.)  —  IT.  L.  Wilson,  foreman  of 
the  Snowshoe  mine,  recently  stated  thai  shaft-sinking  lias 
been  discontinued  al  the  mine  and  a  station  is  now  being 
cul  al  the  bottom,  The  shafl  is  down  600  ft.  A  drifl 

will  be  run  in  on  the  ore  vein,  which  ii  is  though!  is  nol 
over  15  ft.  from  the  bottom  of  the  shaft. 

Libby,  February  5. 
NEVADA 

i  Ihurchill  County 

II.  J.  Hoover,  lessee  on  the  Queen  property  near  Wonder, 
has  started  development,  which  for  the  present  will  be 
confined  to  the  100-ft.  level.  The  whim  used  in  sinking 
to  the  100-ft.  level  will  be  used,  but  later,  when  shaft-sink- 

ing is  resumed,  a   hoisl   will   be  secured. 

Esmeralda  County 

W.   J.   and   R.   F.   Tobin    have   regained   control   of   the 
Pioneer   Con.    Mines    Co.      They   recently   stated    that    ship- 

ments will  he  started  in  the  near  future.     J.  R.  Bryan   is 
manager  for  the  company.     The  official   report  for  1911 

iluii   the  <   pan)   III*  no  dcbl 

acquired  the  pmpertir*  ol  tin    Rulll  ni 
illtrug   Valley    View   M    Co.,  ami  the  I 

\l.  &   M    Co.     iip, 'inn,   ii  ih,      pan)   a   unl   -1 
'    IMC. 

The  Nevada  Eagle*  M    Co,  has  aboul    Hi  ions  • 
grade  ore   ready    for  Khipment,     Ii    is  reported   thai 
month  ihc  force  will  !»■  increased,  and  thai  plans  for  a  mill 

are  being  made Lamm  i    Co 

'Special  Correal   lence.)     Salt   Lake  capitalists,  re| 
i  by  W.  J.  Bowring  and  Q   ge  \rbogast,  liave  I 

a  lease  and  bond  on  the  Austin  Central  group.     De\ 
inents  will  commei    al   i    February   15,  with  work  con 

d  from  two  point-.    The  Maricopa  Mines  (',,.  reports 
a   large  i   age  of  available   milling  ore     The   Whil 

Consolidated  is  sinking  a  shall  to  prospect  a  fissure.  Ii 

is  possible  the  work  may  determine  the  extensions  ,,!'  the. Silver  Chamber,  Snow  Flake,  and  other  veins.  The  Gold 
Basin  i!.  M.  Co.  has  been  formed  to  operate  in  the  Gold 
Basin  district.  45  miles  southwest  of  Austin.  The  company 

is  organized  under  the  laws  of  I'tali.  with  a  capitalization 
of  $1,000,000.  The  company  owns  l;i  claims  in  the  districl 
with  a  prosper!  shaft  111(1  ft.  deep.  Frank  B.  Cook  is 
president.  Reuben  May  vice  president,  and  Sliand  Smith 
secretary-treasurer  of  tic  company. 

Austin.  February  '-!. Nye  County 

(Special  ('orrespondence.)  — A  conservative  estimate 
places  the  lilll  output  of  Manhattan  al  $1,000,000.  Of 
this  amount,  $700,000  came  from  the  quartz  mines  and 
$300,000  from  placers.  Of  the  total  quartz  yield  Hie  Bift 
Four  produced  about  $400,000.  Rumors  concerning  the 
Big  Four  are  rife,  the  latest  being  that  the  company  plans 
building  a  new  mill.  An  abundance  of  water  is  available, 
Manhattan  being  signally  favored  in  this  respect.  Tic 
heavy  flow  of  water  on  the  400-ft.  level  of  the  Big  Four 
has  forced  the  lessees  to  concentrate  their  work  on  Hie  300- 
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ft.  level.  The  company  reports  a  large  quantity  of  milling 
ore  developed,  which  can  be  profitably  treated  with  milling 

Facilities  convenient.  The  orebody  near  the  200-ft.  level 
in  the  While  Caps  is  onderstood  to  range  from  6  to  Id  ft. 

-ride,  with  a  large  portion  running  $40  to  $103  per  ton. 
On  the  Manhattan  Consolidated  the  Steffner  lease  has  opened 

■  large  vein  of  $20  ore  at  a  depth  of  BOO  ft.  The  Mineral 
Hills  Consolidated  has  proved  its  vein  to  a  depth  a 

ft.     The  adit    is  going  ahead  steadih  -     t    the  vein 
greater  depth.  On  the  Dexter.  Union  No.  -.  and  other 

claims  the  lessees  report  improving  conditions.  About  50 

£  are  active,  with  abont  25  producing.  All  indieatinnc 
favor  a  marked  increase  in  the  gold  yield  for  the  pi  - 
year.  The  Tohin  brothers,  of  Denver,  have  resumed  charge 

of  the  Pioneer  Consolidated  group,  in  the  Bullfrog  di>- 
irici.  and  preliminary  work  lias  started.  Shipments  will 

commence  within  a  tew  weeks,  according  I"  statements  "I 
the   owners.      The   property   has   lain    idle    tor   three   years, 

■  ■wing  to  dissensions  among  the  stockholders.  It  is  ru- 
mored   that    attempts   are   being  made   to   resume    acl 

at  tin-   Mayflower  Consolidated  and  Homestake  King,  two 
former  Bullfrog  producers.     The  Round  Mountain  M.  Co. 

is  treating  J1111  tons  of  ore  per  day.     The  ore  is  said   to 
on   the  average  $6,   with   total   mining  and   milling 

-4. in   per  ton. 
Manhattan.  February  1. 

It  is  reported  that  Weir  Bros.  &  Co.  of  New  York 
have  underwritten  100,000  shares  of  the  Halifax  Tonopah 

M.  Co.,  which  has  four  patented  claims,  amounting 

acres,  adjoining  on  the  east  the  Tonopah  Belmont  property. 
The  company  is  said  to  he  expending  about  $10,000  pet 
month  in  development. 

The  Tonopah  Midway  M.  Co.  in  1911  shipped  2035  ton- 

••1  ore,  valued  at  $65,699,  and  having  a  net  value  "  $22 
per  ion.     Disburs  or  the  year  amounted  to  $64,000, 

of  which  $34,606  was  for  labor.  Receipts  were  $88,048, 
of  which  $47,527  was   from  ore  00   from  tin-  sale 

of  a  fraction  of  the  property,  while  there  was  a  cash  bal- 
ance in  the  hank  of  $35,520. 

David    I).   Sullivan,   says   a    T   pah    report,   one   of   the 

syndicate  which  has  an  option  on  the  Millett-Albion  group 
of  claims  at  Millett.  is  making  plans  for  building  a  mill  on 

the   property.      A   test   shipment   of  ore  will   he  made    - 
lo    the    Selbv    smeller   to    determine    what    process    will    be 
used.     It  is  reported  that   a  company,  to  be  known  as 

Smoky  Valley  Gold  Mining  Co.,  will  lie  organized;  as  a 
close  corporation,  to  operate  the  property. 

White  Tine  County 

The  uiiwalering  of  the  (iiroux  sliaft  is  said  to  be  going 

forward  with  greater  rapidity  than  has  been  accomplished 

heretofore.  The  big  pumps  on  the  1200-ft.  level  wen-  put 
in  commission  last  week,  and  the  damage  done  to  the  shaft 
by  the  tire  of  August  23  has  been  repaired  from  the  1200- 

ft.  level  to  the  surface  and  the  shaft  is  in  good  working 
condition.  The  foundation  fen-  a  twin  set  of  boilers  for 
the  Morris  shaft  has  been  completed. 

WASHINGTON 

Pacific  County 

Press  despatches  State  that  there  was  a  rush  toward  the 

vicinity  of  South  Bend  on  account  of  recent  gold  discov- 

eries.  One  party  of  about  50  goldseekers  came  into  con- 
flict with  the  civil  authorities  through  their  occupation  of 

part  of  the  Ellsworth  ranch. 
Spokane  CoVnty 

Offieials  of  the  American  Mining  Congress  will  be  for- 
mally advised  in  a  few  days  that  a  fund  of  $5000  has 

Subscribed   and  guaranteed  by  operators  and  business  men 

the   L912  convention,  which   will  meet   the 
last    week    in    November   or  early   in    Decemlier. 

Tin  Spokane  Mining  Men's  club  adopted  the  following 
resolution  at  the  last  meeting:  "That  while  we  favor  equita- 

ble, reciprocal  trade  relations,  we  are  unalterably  op] 
to  the  reduction  of  the  tariff  on  lead  and  zinc  as  proposed 

by  the  Underwood  bill  now  pending  in  Congress."  W.  W. 
Hifford.  secretary  of  the  club,  says  that  though  the  dab 

adopted  a  resolution  on  Dec-ember  7  in  regard  to  reciprocal 

relations  between  the  United  States  and  Canada  upon  lead 
and  zinc,  it  did  not  desire  removal  of  the  tariff  on  these 

metals. 

CANADA 
BnrnsH  Columbia 

The  Windemete  district,  at  the  head  of  the  Columbia 

river,  will  lie  benefited  by  the  Kootenai  Central  railway, 

financed  by  London  capital,  which  is  to  be  completed  from 

Fort  Steel  to  Cranbrook  early  next  September.  The  run- 
ning time  between  Windcmere  and  Spokane  will  be  cut  to 

10  hours.  At  present  it  is  three  days  by  stage,  thence  six 

hours  by  rail.  The  nines  have  been  idle  for  the  last  eight 

years,   awaiting   transportation. 
A.    Krskine    Smith,    president    of   the   Red    Cliff    M. 

Portland  Canal  district,  it  is  rumored,  will  arrange  for  the 
construction  of  a  mill   for  the  company. 

An  analysis  by  the  Canadian  Department  of  Mines,  of 

which  Eugene  Haanel  is  director,  of  a  4-oz.  sample  of 
black  sand  concentrate  sent  by  Gilbert  Blair,  secretary  for 
the  British  Columbia  Platinum  Co..  Ltd..  showed  the  fol- 

lowing content:  platinum,  52157  ok.;  osmiridium,  58.82  ox.; 

-old.  75.82  oz...  and  a  small  undetermined  quantity  of  silver 
per  ton.  The  concentrate  was  obtained,  it  is  reported,  from 

I1?  to  2  en,  yd.  of  river  sand  and  gravel  from  the  com- 

pany's property  on  Tulameen  river.  Similkameen  district. 
Ontario 

The  Weltlaufer  Lorraine  company  in  11)11  shipped 

925,017  oz.  silver.  The  positive  ore  reserve  is  estimated 

to  contain  1,003.000  oz.  silver.  About  J1S0  ft.  of  develop- 
ment work  was  done,  according  to  the  report  of  H.  Linds- 

ley,  general  manager  for  the  company.  Total  receipts  from 
the   sale  of  ore  amounted         -  Production,  de- 

velopment, administrative-  and  general  expenses,  and  de- 
preciation amounted  to  $167,977.  A  total  of  $212,488  has 

been  paid  in  dividends.  The  surplus  at  the  end  of  the  year 

was  $100,902,  against  $121,908  the  previous  year.  The  net 
profit   for  the  year  was  $13,390. 

MEXICO 

CHIHUAHUA 

(Special  Correspondence.) — Serious  disturbances  have 
c  ccurred  in  this  state.  All  stores  in  Juarez  have  been 

looted,  and  one  of  the  largest  warehouses  in  the  city,  he- 

longing  to  Messrs,  Ketelsen  ft  Degetan,  was  completely 

destroyed,  with  a  loss  of  some 
Juarez.  February  5. 

Operation  of  both  mine  and  mill  at  the  Calera  M.  I  <  - 
property,  live  miles  from  the  San  Isidro  station,  has  been 

resumed.     Frank  Kyle  is  general  manager  for  the  company. 
In  the  Parral  district,  work  will  be  resumed  soon  in  the 

Guadalupe  mine,  owned  by  Vincente  Visconti.  In  the  same 
district  the  Tepozan  Cold  Mines.  Ltd..  has  been  organized 

to  operate  the  Tepozan  mine,  and  later  on  the  company 
is  to  erect  a  cyanide  mill,  according  to  a  recent  report. 

John  F.  Johnston  is  general  manager  for  the  com- 

pany. Paul  Ginther,  of  Santa  Rosalia,  recently  stated  that  In- 
had  3000  claims  in  this  state  under  option,  most  of  which 

will  lie  purchased.  He  will  resume  operation  in  the  near 

future  at  the  El  Cerrc-  de  las  Campanas  and  the  El  Siglo 

Veinte  properties,  in  the  Naica  district,  which  were  closed 
last  year  on  account  of  the  political  disurbances. 

S.iNORA 

(Special  Correspondence.) — Things  seem  to  be  unsettled 
again  in  Mexico  and  peace  tar  away.  There  is  practically  no 

organized  government  in  this  state,  there  being  four  leaders, 
all  of  whom  are  striving  to  obtain  supreme  power.  If  the 
United  States  Government  does  not  intervene,  it  is  antici- 

pated that  these  conditions  will  not  improve  in  Mexico  for 

time,  and  if  it  does  intervene,  many  are  afraid  of  se- 
rious trouble,  at  least  for  several  weeks. 

i-.i.  February  5. 

PHILIPPINE  ISLANDS 

:ial  Correspondence.) — The  Paracale  dredging  field, 
after  various  delays,  is  to  be  financed  in  Melbourne.     The 
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pound,  including  Um  •■!  ihe  old 
1'ar.ii-nlr  Hold  Dredging  i 

The  pound  average*  about    ■"<■   throughout  tin-  Held,  and 

gold  bearing  ttad   m  shoal   .iii   it.  deep,     The   ■»■« 

pitallsed   at    C300,000,   in    t'l    sharea.     The 
-i.K-k  has  been  ■ubeeribed  bj  a  small  group  ol   Australian 

capitalists.     The  eontrael   ealla   tor  dredges   t"   handle  al 
eaal  80,000  en.  yd.  "i  sand  per  month. 

Manila.   January    20, 

Among  fhe  Copper  Mines 

On  ■  "i  the  Etaj   Central  Copper  M.  Co.  and 
the  Kay  Con.  Co.  was  announced  by  telegraphic  advices 

from  New  York  Thursday.  This  merger  baa  long  been  in 

Bontemplaiion  and  is  clearly  in  the  intereel  of  economy  in 
operation,  as  the  properties  are  adjacent  and  bul  parte  of 

orebody.  Aoeording  to  a  report  made  by  Weed  S 
Prober!  last  year,  the  Kay  Central  had  5,020,000  tons  of 
aetnal  and  1,420,000  of  probable  ore,  with  an  average  assaj 

value  of  2.15',  copper.  Estimating  on  the  basis  of  a 
production  "i    1000  tens  per  day,  the  probable  cost  was 

placed  at  *2.97  per  to   piivak'iil  I"  10.3Sc.  per  |ioimd  of 
copper.    The  larger  daily  production  possible  as  a  result 
of  the  consolidation  should  reduce  lliis  figure. 

Thk  Old  Dominion   properties  al  Globe,  Arizona,  were 

discussed    interestingly    r   ntly    by    Dr.    James    Douglas, 

who  is  quoted  as  Follows:  "The  company's  ontpul  in  1911 
was  about  25,000,0011  Hi.  of  i-opper.  practically  all  of  which 
came  from  the  Old  Dominion  and  United  Globe  mines,  as 

little  custom  ore  was  treated  during  the  year.  The  re- 
markable feature  of  the  development  during  the  past  two 

-  is  the  depth  i"  which  the  secondary  enrichment  ex- 
tended, and  the  size  of  the  orebodies  at  a  depth  of  even 

1600  ft.  from  the  surface.  At  the  Old  Dominion,  as  else- 

where, the  increased  quantity  of  concentrating  and  the  de- 
creased  quantity  of  lump  ore,  points  to  modifications  in 

the  company's  smelting  methods  for  the  future." 

The  Cananea  Dli.i'tii  oompany,  says  the  Boston  News 
Bureau  of  January  24,  has  been  dissolved  and  its  assets, 

consisting  chiefly  of  the  capital  stuck  in  i he  Cananea  De- 
velopment Co..  an  operating  company,  have  been  turned 

over  to  the  Cananea  Central  Copper  Co.  It  is  understood 

that  the  Cananea  Central  Cppper  Co.  will  ilself  be  dis- 
solved in  the  near  future  so  thai  operations  may  he  still 

further  concentrated.  This  would  leave  the  Greene  Con. 

Copper  Co.  the  only  large  subsidiary  of  the  Greene-Cauanea 
Copper  Co.  The  Greene  Consolidated  dividend  of  GOc.  per 

share  was  paid  January  23  to  the  Greene-Cananea  Copper 
Co.,  the  owner  of  all  but  a  small  minority.  Checks  for 

$30,000  were  mailed  to  the  minority  stockholders. 

The  Utah  Cupper  Co..  in  the  quarter  ended  December 

31,  made  a  net  profit  from  its  milling  operations  of  $1,475.- 
1)80.  This  combined  with  other  revenue,  from  rents,  Nevada 

Consolidated  dividends.  Bingham  &  Garfield  railroad  divi- 
dends, and  miscellaneous  sources,  brought  the  total  net 

profit  of  Utah  Copper  to  $ 2.1  "57.765  for  the  period  named. 
The  income  from  Bingham  &  Garfield  dividends  does  not 

represent  the  earnings  of  the  railroad  company  merely 
during  the  quarter,  but  includes  trackage  rentals  for  the 
year.  The  dividends  paid  during  the  quarter  amounted 

to  $1,177,012,  leaving  a  net  surplus  of  $080,753.  The  earn- 
ings given  are  computed  on  a  basis  of  13.642c.  per  lb. 

for  copper.  At  the  end  of  the  quarter  no  copper  due  for 
delivery  from  the  refinery  remained  unsold.  The  entire 

Magna  plant  was  operated  throughout  the  quarter,  but 

weather  conditions  reduced  its  capacity  during  November 
and  December  much  below  the  normal  of  12,000  tons  per 
day.  Sis  units  of  the  Arthur  plant  have  been  in  operation 
since  the  latter  part  of  October,  when  the  sixth  remodeled 
plant  was  placed  in  commission.  The  seventh  unit  was 

put  in  operation  about  the  middle  of  January,  and  from 

i  indication!  the  oapaeit)  of  the  Arthur  plan)  when 
all    13   units   have   I   n    ruuiodoled    will   l»-   al    least    8000 

ton*  par  day.     Than  «.   1,520,068  eu,  yd.  "i    sap] 
removed  from  the  Otah  and  Boston  groups  during  the  qnar 

tar,  against   1,595,005  en.  yd.  in  the  pro\   s  quarter,  the 

reduction  being  caused  bj   weather  conditions.    The  i; 
ham  &  i  en  held  railroad  during  the  quarter  bauled  an  avei 

age  of  7_'7."i  ions  of  me  par  daj    fr    the  mines  to 
mills,     To  provide  tor  an  increase  in  business  this  year. 
additional  equipment  baa  been  ordered,    The  total  amount 

of  copper  contained  in  <•   lenlrate  for  this  quarter  and 
the  preceding  three  quarters  of  1911,  together  with  a  com 

parison  of  the  production  tor  the  year  1911  with  the  year 

1910,  i-  given  below : 
Pounds,  rounds. 

January         8,707,116  April    6,169,248 
February         7,329,326  May     8,391379 

March        7,260,267  June     r,90£ 

Total   21,296,709         Total    24,469,812 

Av.  mo.  prod     7,098,903     Av.  mo.  prod    8,166,604 
Pounds.  Pounds. 

July    7,555,406     October    8,660,729 

Angus)       9,010,669     November    9,117,961 

September      9,285,381      December    9,039,657 

Total   25,851,456         Total    2ti.sls.iM7 
Av.   mo.   prod   8,617,152      Av.  mo.   prod....   8,930,416 

Pounds. 
T..tal   production  tor  the  year  1010    89,019311 

Total  production  tor  the  year  1911    98,436,224 

Average  monthly  production  for  the  year  1010.     7,418,293 

Average  monthly  production  for  the  year  1011.     8,203,010 

The  Nevada  Con.  Copper  Co.'s  income  for  the  quarter 
ended  December  31  was  $1,088,644.  The  payment  of  the 

ninth  quarterly  dividend,  requiring  $740,380,  left  a  net 
surplus  of  $339,255.     Depreciati   >n  the  Steptoe  plant 

was    placed   tit   $136,991,   leaving  a   net   credit   to  undivided 

profits  of  $202,264.    The  Dec   bar  production  was  4,679.- 
674  lb.  of  copper,  a  smaller  amount  than  for  any  other 
of  lire  15  months  to  be  included  in  the  coming  annual 

report,  owing  to  the  unusually  severe  winter  weather.  While 

the  settlement  of  the  Veteran  miners'  strike  permitted  the 
resumption  of  operation  on  that  property,  production  there 
was  low.  as  there  was  much  repair  work  to  be  done.  The 

company  during  the  quarter  produced  15,434,788  lb.  of 

copper.  The  production  for  the  15  months  to  be  included 
in  the  annual  report,  which  averaged  5.236,084  lb.  per 

month,   was  as  follows: 
Pounds.  Pounds. 

October     4,980,306      January        5,268,954 
November     5.207.353      February        4,092,533 
December    5.510.936     March     5,632,256 

Total 

April May  . 

June 

.15,698395 
Pounds. 

.  5,298,632 

.  5,277,355 

.   5,101,978 

Total 
....15,893,743 

Pounds. 
July       5,258,582 

August      5,249,514 
September       5,328,983 

Total ....  15,677,065         Total  .... 

Pounds. 
October    5,547,131 

November     5,207,983 
December    4,679,674 

.15,837,079 

Total   15,434,788 

Copper  Producers'  Association  Figures 
Production  of  copper  for  January  was  119,337,753 

lb.,  a  decrease  of  3,558,944  lb.;  domestic  deliveries,  62,343,- 
901  lb.,  a  decrease  of  3,645,573  lb.;  foreign  deliveries 

90,167,904  lb.,  an  increase  of  929,188  lb.;  total  deliveries, 
142,511.005  lb.,  a  decrease  of  2,715,385  pounds. 
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Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travel*.     Such  news  Is  Interesting  to  friends 

('.  F.  Moore  was  in  - 
F.  Mrliih.  of  Reno,  is  in  s.n    Francisco. 

(  'ii  utii  s  Burn    ntral  America. 

i  sio  i '  ietan  i  is  al  Telluride,  i  'olorado, 
Charles  \V.  G<  g    i"  Winnipeg. 
Qborgi    W.  Starr  was  in  San  Francisco  this  week. 

Whitman  Symmes  tvae  in  San  Franci    Monday. 

t '.  I;.  Dow  ler  Creek,  was  in  San  Francisco. 
W.  II.  Storus  lias  returned  from  a  trip  to  Lone  and 

Placerville. 

C.  E.  -Ii  i. ins  has  been  appointed  superintended!  for  the 
Union  Con.  and  Siena  Nevada  companies  ou  the  Com- 
stock. 

J.  F.  Newsom,  F.  L.  Sizeh,  and  H.  II.  Clevenger  came 

up  from  Palo  Alto  to  attend  the  Mining  and  Metallurgical 
Society  meeting  lasl   Mo 

Charles  J.  Coll  lias  resigned  the  position  of  general 
manager  for  the  Acadia  Coal  Co.,  Ltd.,  Stellartoji,  Nova 

Scotia.  .Many  regrets  are  being  expressed  al  in-  departure 

from  lia-  province,  since  Mr.  '""II  was  nol  only  active  in 
improving  the  technical  ami  administrative  management  of 

the  company,  but  also  in  public  affairs,  he  having  servi 

ident  "I1  the  Mining  Society  of  Nova  Scotia  and  a-  a 
member  of  the  Council  "f  the  Canadian  Mining   Institute. 

Obituary 

John  Herron,  a  well  known  mining  engineer,  died  Satur- 

.  February   .';.  a-  the  result  o  dent   in  the  Pan- 
mine,  ai   Telluride,  Colorado,  of  which   property    he 

was  in  charge  al   the  inn.'  "i   in-  death.     Mr.  Herron  was 

.">!  years  old,  having  been  born  in  India.  Ii,   ber  31,  1857. 
Hi-  was  educated  ai  the  University  of  Chicago,  graduating 
with  the  class  of  1880.     1 1  •  -  immediately     k  up  railroad 

engineering,  being  tirsl  employed  by  -l.  F.  W'allai   n  eon- 
ction    work    in    Illinois,   ami    lain,    while   Mill   only   25 

rs  old,  In'  became  chief  engineei  of  a  new  road  in  Ohio. 
For  many  years  lie  followed  railroad  engineering  ami  bridge 
construction  in  the  Middle  West,  but    reached  Montana  in 

the  earlj   day-  of  tin   struct]   t  the  Great   Northern, 
e  was  known  as  one  of  the  inosl  competent  locating 

eers.  In  1893,  owing  to  the  total  suspensi   f  rail- 
road mi  in  the  Northwest,  be  accepted  a  position 

with  lia-  Montana  Mining  Co.  al  Maryville,  Montana,  as  a 
draftsman,  and  remained  with  tbal  company  for  five  years, 

working  up  to  the  [.< >>ii i,m  of  superintendent,  in  direcl 
charge  of  all  its  mine  operations.  In  1898  Mr.  Herron 

went  to  the  Tomboy  mine  as  general  manager,  and  the 

lisb  company  operating  that  property,  even  after  he 

was  forced,  as  a  resnll  of  a  nervous  break-down,  to  give  up 

activi  mine  iu  1904,  i   suited  him  frequently. 

■  until  lasl  Julj  be  has  been  engaged  in  consulting 
work  and  made  in    to  Mexico  for  the  purpose 

John   Herron's  sterling  qualities  as  well 
as  In-  marked  ability  a-  an  operating  re  known  to 
those  associate!  with  him,  bul  he  was  of  a 

most  retiring  disposition,  and  could  hardly  be  induced  to 

speak  of  bis  own  work.  His  absolute  honesty  would  not 

permit  him  to  claim  quite  all  the  credit  even  which  reallj 
belonged  t"  liim.    The  new-  ,,f  liis  death  will   ■  as  a  shock 

lo  his  many  friends,  a  latly  i"  be  regretted  that  the 

profession  Has  losi  one  whose  standards  were  so  high  and 
his  persona]  character  so  admirable.     He  was  a    mber  of 

the  American  Socitj   ol   Civil   Engineers,  the  Montane  So 

cieiy  of  Engineers,  and  the  Institution  of  Mining  and  Metal- 

lurgy.    Mr.    Herron's  home  has  been  at    Palo   Alto,   Cali 
fornia,  for  the  past  eight  years,  and  be  leaves  a  widow  and 

and  two  daughters.  K.  I..  S. 

Market  Reports 
LOCAL  metal  prices 

San  Francisco   IVl.ruary  B. 

Antimony    11— UJc        Quicksilver   (flask)   10.00 
Electrolytic  Cooper    15— 16(c        Tin   IT— isjc 
Pig  Lead     _   4.35 — i i.:!l'c        Spelter   Tj— 8}o 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots 81.60—9.70;  large fi .CO— 8.60 

BET  VI.  PRICES 

(By  wire  from  New  York.) 
Average  i  In  cents  per  pound,  tms.-.i  on   whole- 

Date, 
Feb. 

electrolytic 

Copper. I 
3   

1   Sunday. 
13.80 6   

7      13.80 

Lead. 

1.16 

1.25 

I. In 

Spelter. 

ii.40 

>;.  io 

6.40 

Mo  market. 4.00  6.40 
4.eo  8.40 

1.00  6.10 

Silver, 

per  oz. 

68J 

■■") 

Hi 

COPPER   SHARE!   BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.  I 

closing  prices, 

Adventure   
AJlOUIH   

Calumet  A  Arizona   

Calumet  4  Hecla    410 
Centennial    18 

Copper  Kange    .',! 
Daly  West        
Franklin    \>\ 
Granby    H8 
Qreane  Cananea,  etc.    81 
Ish  -K'.yale     23J 
La  sulk-    4] 

Mass  Copper    7| 

Closlntj  Prices 

Mohawk    
North  Butte    

Old  Dominion     44j 

  10"i Parrot   — Shannon       9J 
Superior  A  Boston   
Tamarack   Trinity   

Utah  Con      10 
victoria    i, Winona   

Wolverine   

NK\  All  \    STOCKS 

(By  court San  KranclBco,  February  B> 
Atlanta   I  .Hi 

Belcher      .12 
Belmont     B.7C 
B.  A  B.   12 
Booth   06 
Chollar   IS 
Combination  Fraction   17 

Con.  Vlrglna   so 
Florence   66 

Goldlleld  Con    1,46 

Gould  *  Curry      .OK 
Jim  Butler   

Jumbo  Extension   22 
MacNamnra   26 

  «  .02 

   1  IK' 

uphlr   

     1.17 

Pittsburg  Silver  Peak   
Hound  Mountain   ....  1.28 

  in 

Tonopah  Extension   

   1.45 

   7.00 

1.0! 

West  End   

„    .     -711 

OH.    Sll  IRES 

i           *tesy  of  San  Francisco  Stock  Exchange. ■'.'.'■'  oo      iiarj  B, 

Associated  OU 

Brookshlre   ,M 
Caribou  (New  Stock)      1.89 
Claremont   75 

Coallnga  National   18 
Con.  Midway        .02 
Empire   

Enos   03 

Maricopa  .'16   85 
Midway  Premier        .27 

Monte  Crlsto      1.3*2 
Palmer        .71 

Peerlesa   

■  r   40 
P.  s.  Petroleum  .17 

■a.  •   

Silver  Tip           Til 
Sterling    1.47 
s.  \v.  ,v  n.              .20 

Turner       1.00 
Onion    ................  99.00 

Culled  nil           .17 

W.  K.  nil        2.IU 

MINING    STOCK    aUOTATIONS— NEW    YORK 

(By  wire  from  C.  S.  Burton  &  Co.,  New  York.. 

Closing  Prices. 

Amalgamated  Copper    S  613 
A.  s.  .v  EL  Co       70; 
Braden  Copper         5 

H.  C  Copper  Co        4 
Butte  Coalition       22: ■ 

          i 
          i 

4 

        21 

Foley  O'Brien   
          4) 

Goldtleld  Con   
      *i 
         8) 

         ; 

         12 Inspiration   
Kerr  Lake 

18 

         2| 

Closing  Prices. 
k.  b,  s. 

La  Rose    8    3J 
Mason  Valley    11 
Miami  Copper    23| 
Mines  Co.  of  America    3j 

Nevada  Coo    181 
Nevada  Utah    < ,,; 
Nlplsslng..    TJ 
Ohio  Copper    l 
Hay  Central    2 Kay  con   
South  Qtafa   

Superior -i  Pittsburg    I 
Tenn.  Copper   

Trinity    5 

Tuolumne  Copper    :tj 
United  Copper    I^ 
I'tah  Copper    M 
Yukon  Gold    8| 
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The  Lewis  Report  on  Copper 

ueiug   willi  standard  copper  nl 

, .  i   ion   for  emit,  ii"-  closing  quotation  of  the 
II,.-  lowed  i»'i!ii-  reached  were  CSS  16b.  Od.  on 

7-.  6d,  on  M;i\   16,  tot  highest  being 

-V  imI.  <>i>  December  21,  whan  £66  was  paid  tor  three 

month*  prompt.    During  the  Brat  tan  months  the  ehangee 

in  prices  were    lerate    between  G53  ?s.  6d.  and  £57  10s. 

n,l.    par  ton     l"it.   with   the   raaliiati   f   tl"'   increasing 
-th  of  the  statistical  position,  the  market  developed 

activity  during  November  and  December,  resulting  in 
idvance  from  ESS  cash  lo  £03  for  three  months  prompt, 

1 1 •■in  which  there  waa  a  reaction  to  £83  for  rash,  the  Bales 

standard  during  these  twi   ntlis  amounting  to  al   i 
05,000  tons. 

Standard  copper  fell  £3  is.  3d,  per  ton  during  the  month 
of  January     from  £56   10-.  3d.  to  £53   15s.  Od.   for  cash, 

inline)   I  by  unfavorable  American  producers'  returns  and 
unsatisfactory  advices  with  regard  to  American  consump- 

tion, electrolytic  copper  being  pressed  for  sale  down  to 

12'  jr.   per  pound.     Advantage  was  taken   of  ih>'   fall  by 
dealers  and  speculators  to  buy  freely,  a  ̂    I  business  being 
also  done  in  manufactured  copper  with  large  purchases 

of  Chile  bars  for  conversion  into  sulphate  of  copper.  In 
February  the  extreme  prices  were  £55  Its.  3d.  and  £54 

.-.  6d.,  the  lower  price  being  due  to  an  increase  ol  mil 
tons  in  the  United  States  storks  during  the  previous  month. 

Electrolytic  sold  al  12%  to  lu'jr.  per  lb,  for  home  con- 

sumption, and  £57  ."is.  0d.  to  £57  10s.  Od.  per  ton  c.i.f.  for 
export,  chiefly  to  Germany.  The  demand  was  very  dull 
iiinl  listless  during  March,  cash  standard  fluctuating  between 

£54  .'is.  9d.  and  £55  2s.  6d.,  American  stocks  showing  an 
increase  "i  6338  tons  and  European  a  decrease  of  3445 

tons.  Standard  fell  to  £53  11-.  3d.  on  April  19,  but  re- 
covered again  to  £54  lis.  9d.  Very  large  sales  of  American 

electrolytic  and  Lake  copper  were  reported,  both  for  home 

consumption  and  export,  at  U7S  to  12c.  per  lb.,  and  £56 
10s.  Od.  per  ton  c.i.f.  for  the  former  and  at  12Vgc.  for 

the  latter,  the  electrical  and  engineering  industries  both 

in  England  and  on  the  Continent  being  very  busy  and  a 
considerable  quantity  of  manufactured  copper  being  taken 
for  India. 

Pending  the  decision  of  the  United  States  Supreme  Court 

in  the  Standard  Oil  case,  the  demand  in  .May  was  very  in- 
active; but  this,  proving  more  satisfactory  than  was 

erully  expected,  exercised  a  favorable  influence  on  the  New 
York  Stock  Exchange  ami  on  American  business  generally, 

including  the  copper  market,  and  resulted  in  an  advance 
in  standard  from  £53  7s.  (id.  on  May  16  to  £55  7s.  (id.  on 

May  24.  Willi  sales  of  about  lid. 00(1  Ions — and  in  electro- 
lytic from  £55  15s.  Od.  to  £56  15s.  Od.,  (be  low  level  of 

price--  and  steady  reduction  of  the  European  stocks,  to- 
gether with  the  prospect  of  increased  American  consump- 

tion, inducing  large  purchases  by  speculators  as  well  as 

by  consumers.  The  same  influences  Eurther  developed  dur- 

ing June,  and  standard  rose  to  £57  10s.  (Id.,  the  sales  amount- 
ing to  24.000  tons,  and  electrolytic  to  £58  10s.  Od.  per  Ion 

e.i.l'..    and    12:,p\    per    lb.,    large    quantities    of    the    latter 
being  bought   for  export   to   Europe.     In   July,  infiuei   d 

by  the  political  situation,  the  demand  fell  off  and  the  fluc- 
tuations in  standard  were  limited  to  a  range  of  CI  OS.  Od. 

per  ton — from  £56  Os.  Oil.  to  £57  "is.  0d..  and  in  August 
to  Kis.  3d.  per  ton — from  toll  to  £56  16s.  .'id. — the  serious 
labor  troubles  and  excessive  heat  in  Europe  interfering  with 

consumption,  the  effect  of  the  favorable  American  statis- 
tics for  the  previous  month  being  counteracted  by  the  severe 

fall  in  American  securities.  The  great  depreciation  in  the 
value  of  securities  on  the  New  York,  London.  Paris,  and 

Berlin  stock  exchanges;  the  advance  in  the  rates  of  the 

Banks  of  England,  Prance,  Germany,  and  other  European 

countries;  the  long  drawn-out  negotiations  witli  regard  to 
Morocco;  the  declaration  of  war  between  Italy  and  Turkey 

*From  the  annual  report  of  James  Lewis  &  Son.  Liver 
pool. 

ami  the  oecupalic  ill  bj   the  formei   nowi 
eiaad  an  adverse  inline    and  caused  much  anxiety  dui 

September,  resulting,  however,  in  but  a  slight  deprecial   
in    the    value  of   copper,   slan, hud    Inline/    from    i. 

lo  £54    i-   o,f.  but  recovering  to  £55,  while  Amei 

trolytic  sold  down  to  i    per  ton  e.i.f.,  and    12c, 
per  lii.  Iii  October  an  exceptionally  large  business  waa 

recorded  in  English  manufactured  copper,  induced  bj  the 

reduced   puce  at    which   American  electrolytic  waa  obi 
able     down    to    £56    10-.    Od.    per    Ion    c.i.f.      and    a    tall    ill 

standard  to  Col  i>-.  3d.,  of  which  large  purchases  were 

made  for  delivery  in  three  months  against  sale-  of  manu 
laeluied    and   sulphate   of  copper,  the   demand   being    itUDIl 

laieil  by  a  large  reduction  in  (be  English  ami  French  stocks, 
partly  due  to  considerable  exports  of  Btandard  to  Italy. 

Prices  consequently  recovered  to  £56  2s.  6d.  for  standard 
ami   £58   for  electrolytic,   the    former  subsequently   falling ■    "is.   (Id. 

In   November  a  complete  change  cs   iver  the  market, 

the  attention  of  speculators,  a-  well  as  consumers,  being 

drawn  to  the  increasing  strength  of  the  statistical  position 
and  the  improved  prospects  of  the  metal,  due  to  a  reduction 

of  5154  tons  iii  the  European  and  of  2634  ton-  in  the  Ainei 
ican   stocks  ai   the  end   of  October,   with   a   total   increase 
mi    34,932  ion-  in   die   European  consumption  and  export, 

and  ..I   .'1017  tons  iii   the  American  consumption,  as  com 

pared  with  the  previous  month,  and  the  prospect  of  further 
increase.       I. arm'    sales    of    electrolytic    were    made    at     I3l   . 

and  standard  rose   fr     £55  to  £59  "is.  od..  with  -ale-  of 
aboul    45,000    tons.      This    advance    made    further    progress 

during    Hi   mlier.    there    being   a    further  decrease   of  li'270 
ion-  iii  European  and  of  10,362  Ions  in  American  stocks 

for  November,  and  in  the  former  of  3924  Ions  for  I  leccm- 
l  ei  |  standard  improving  to  £64  2s.  lid.  for  cash  ami  £65 
for  three  months  prompt  on  December  21.  the  total  sales 

lioiii'.:-  about  .",0.000  tons,  and  electrolytic  to  £66  per  foil 
C.i.f.  and  1 4-1  i<-.  per  Hi.,  large  purchases  being  made  hv 
American  manufacturers  for  delivery  over  three  months 

as  well  as  for  export  to  Europe.  The  closing  value  of  cash 
standard  was  £63. 

Production  in  the  United  Stales  lias  increased  15,020  Ions 

or  nearly  .'I1-',.  Lake  Superior  having  decreased  1843  tons 
and  Montana  "i71li  Ions,  while  Arizona  show-  an  increase 
of  77i!4  ton-,  and  other  stales  (chiefly  Utah.  Nevada,  and 

Xew  Mexico)  14,845  tons,  the  output  of  the  'porphyry' 
mines  not  having  proved  as  large  as  was  expected.  Im- 

ports from  'other  countries'  into  the  United  Stales  have 
increased  7768  tons  and  into  Germany  1720  tons,  but  into 

England  and  France  tbey  have  decreased  1203  tons.  Ger- 
man production  increasing  640  tons.  The  total  supplies 

have  been  875,144  tons,  against  851,199  tons  in  1010 — an 
increase  of  2:1.045  Ions,  or  2"/„%.  Increased  production 

has  not  been  very  noticeable  in  any  'other  country'  except 
Queensland,  which  has  sent  0500  tons  to  England,  and 
Mexico — whence  the  increased  supply  to  England  and 

France  has  been  2050  tons.  The  shipments  from  Chile 
have  fallen  off  about  6000  tons.  At  the  Kansanshi  mine 

in  Rhodesia  1S00  tons  of  fine  copper  has  been  produced 

and  shipped  to  Europe,  but  smelting  operations  there  have 

since  been  suspended  pending  arrangements  for  more  eco- 
nomical transport  from  the  mine  to  the  railway.  The 

prospect  of  large  supplies  from  the  Star  of  the  Congo 

mine  appears  at  present  somewhat  remote.  Production  of 
the  world  for  1011  may  be  estimated  at  875,000  tons,  as 

against  851,000  tons  in  1910,  847,000  tons  in  1909,  755,000 

tons  in  1908,  and  720.000  tons  in  1907,  showing  an  irregu- 
lar but  persistent  increase. 

Consumption. — The  forecast  given  in  the  annual  report 

for  1010 — that  consumption  promised  to  fall  off  to  a  con- 
siderable extent  in  the  United  States,  but  that  in  England 

and  Germany  there  was  every  likelihood  of  it  being  main- 
tained, if  not  increased— has  proved  correct.  Whereas  the 

consumption  of  the  United  States  has  been  13,941  tons  les- 

than  during;  1910,  that  of  England  has  increased  856  tons, 

of  Germany  18,31S  tons,  and  of  France  15,351  tons,  while 

the  exports  of  manufactured  copper  and  sulphate  of  cop- 

per from  England  have  increased  10,608  tons  and  of  man- 
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ufactured  from  Germany  8001  tons.    Consumption, 
icni>  of  Sue  copper,  may  be  summarized  as  below: 

1910. 

Consumption  of   the   United   States....  339,372 
Consumption  of   England         96,336 

Manufactured  copper  .exported. . . .     10,932 
Sulphate  of  copper  exported       10,678 

Consumption   of    France       65,486 
Consumption  of  Germany     117,10!) 

Manufactured  copper  exported....     90,400 
Consumption    of    American    copper    in 

Italy,  Austria,  and   Russia       32.432 

in  long 

1911. 

325,431 
97,192 

42,360 
19,958 

80,837 
135,487 
98,500 

:  I5J5I ;.", 
792,904      835,230 

Stocks  in  the  United  Stales  and  Europe  have  been  reduced 
i..  the  extent  "t  43,082  tons— 100,693  tons  against  143,775 
inns  a  year  a;.-".  Tliis  follows  a  reduction  of  23,685  tons 
during  the  year  1910,  making  a  total  in  the  two  years  of 
ii(i. 7ii7  inns.  This  shows  the  extent  in  which  consumption 
has  exceeded  production. 

Production  and  Consumption  During  1912. — There  is 
every  likelihood  of  a  considerable  expansion  of  production 

in  the  United  States  in  the  course  'it'  the  present  year,  the 
higher  prices  now  ruling  acting  as  a  stimulus  to  it,  luit  no 

increase  is  apparent  from  other  countries  with  the 
exception  of  Russia,  where  the  price  rules  much  higher  than 
in  the  rest  of  Europe,  being  protected  by  a  high  import  duty. 
In  the  United  states  consumption  promises  to  be  much  laj 
than  last  year,  with  the  increased  activity  developed  in  the 
iron  and  steel  trades  ami  the  cheapness  of  money,  and  in 

Europe  then  is  every  prospect  of  a  continued  targe  con- 
sumption, the  electrical  and  engineering  trades  being  sap- 

plied  with  orders   for  many   months  ahead.      At    present   the 
tonnage  of  steamers  under  construction  in  the  United  King- 

dom is  1,519,653  Inns,  against  1,131,503  I'.ns  at  the  end  of 
1910.    Shipbuilders  are  expected  to  he  very  busy  forooghont 
tile  year  not  only  with  mercantile  hut  also  with  war  ships. 

Exports  prom  thk.  I'xitki.  States 
(  Custom  House  returns) 1910. 

United  Kingdom         41,865 
[•'ranee         48,046 
Germany,  Holland,  and  Belgium....  178,809 
Austria.  Italy,  and  Russia       32,432 
I  'liina  ami  Japan   
Sundries        7s:; 

Total     301,935 

1911. 

4S.(i4li 

61,024 
190,084 

35,565 139 

1,048 

336,506 

Statistics  op  Copper  for  thk  Yeah  mil 

STOCKS. 
Average 

Price 
of  Standard 
for  Montn. 

Average 

Price 
of  TW. 

Selected 

Ingots for  Month. 

Valoe 

per  unit 

of  Ore of  20%. T)at«. I rVKRPOOL  AM.  SWAITBU. Losoo\. 
FRA-rca. 

Total. 

Germany 

United States. 

Total 

191] 

America BailM Standard. 

Sundr"  - 

SundrlM. Holland. 

Tons  Fine, 

Ton,  Fine. £    ..    d. £    a.    d. s.     d. 

Jin.      1 i'.,l2:i 
1.150 

I5,7l.i 11.514 

8,080 

72.997 
16,300 54.473 

I4J.775 

— 
9    6 ..      15 

10.081 8)1 
18.446 11,498 

6,070 
72,388 — — — — 9    6 

9,656 

25.438 

Ml 

1 5,  ;.T0 
11,901 

6,896 

7.'.  705 
17,850 63.589 154,207 

65  14     2j 

59     3     4 
9    6 

9,231 
25.770 IN 

19,023 
10.971 

8,818 
72,734 

— — — 
9    6 

..       28 8.797 25.421 1.083 
10.823 

8,8(7 

72.S37 18,600 69,927 
181.414 

55     1    7} 

58  17    6 9    6 

S,IM 
24,833 

2.1.13 

20  393 
10,908 0,454 72,757 

— - — — — 9    6 
31 

7.678 
24,190 1. 477 

9,907 8,491 
70,742 

17,300 
72,325 

160,367 

5<  16    4i 
58    7    92 

9     3 

April  15 
7,881 6,242 

— — — — — 9    0 

..      SO 0,766 22,693 1.547 

2,286 o.oso 

07.013 16.700 

73,909 

158,252 

H    1    11 
57  13     I) 

9    3 

May    15 6,273 21,822 I.231 21,447 

8,138 8,449 

— — — — — 9    3 

..       8! 5,530 
21,034 

1.013 

21,459 

8,521 

'.,051 

83,698 17,750 

74,105 

155,493 
54     8     7 

58     2    2J 
9    6 

5,165 20,311 
910 21,983 

\  142 5.924 

62,011 — — — — — 9  a 

,.      30 5,061 
19.S5I 859 

21,845 

8,263 

5,313 
01.422 

17,300 
70,283 

149,005 

56     9     92 

59  18    9 9    9 

4,853 
19.359 

852 
21.326 5.005 5.641 

iJl.099 

— — — — — 
9    9 

..'     31 4,731 1S.766 

932 
8,140 -  5"-. 

59,700 
17.950 

61,491 
139.141 

56  15    6, 60    4    4) 

9    6 

«,302 18.411 
1,060 21.093 

7,718 

5,853 
5S.2I5 

— — — — — 9    6 

„       31 
4.374 18,215 1.007 

7.715 

5.7SJ) 58,988 
13.450 

59,572 136,411 

56    7    6 
60    3  102 

9    6 

Sept.  IS 
4,216 17,755 

1.342 
21.310 

7.926 
5.792 

58,877 - - — — _ 9     6 

4,062 17,253 

1,355 

21,988 
7.998 

5,654 

".7.7..: 

18,350 62,900 
139,015 

55     7     1 
68  17     2| 

9    3 

Oct,     15 3.905 16,432 1,097 20.685 

7,766 
5,853 

55,738 — — — — — 9     6 

..       31 3,833 
15,531 815 

20,133 

7.845 5,701 

53,501 .17,100 60,266 
131,227 

55    5    2j 

58  17    3 9    8 
Nov.   15 3.815 14.695 797 19.507 

7,581 
5,623 

52,018 — — — — — 9    9 

.,      30 3,832 
14,001 

711 
18.723 

7,330 

5.485 50,082 14,600 
49,904 

114,586 57    8    34 
60  18    9 

10    3 
Dec.    15 

3,982 

13,367 777 

18,211 

;,«o5 

5,384 

48,819 — — — — — 10    9 
3] 4,225 

786 
1,090 

17,346 
20,292 8,808 

8,860 
8,254 

47,398 

13,4011 
39,935 100,093 

61     3  10) 
65     5     62 

11    0 

Avg.   1911 5,994 

20.097 

5,990 

62,323 
17,050 62,514 141,815 

56    1    at 

59  14     i; 

9    74 

,.       1U10 12,440 32,802 1,878 
19,734 19,060 

6,393 
92,313 

9,250 63,010 164,573 

57    3    22 

61     2  11 9    9 

.,      1909 
7,985 

22,582 2.075 11,701 
15,470 

5,798 

65,611 

2,600 
69,404 

137,015 

58  17    3 62    4     2j 
9    8 

„       1008 
3.025 

9.991 
1,534 1,639 

7,118 
4,735 

28,087 — — — 60    0    42 63  11     82 

9  llj 

..       1907 814 710 

861 
2,425 

1,153 1,763 7.757 

— — — 87     1     8 
93  14     52 

15    9 

„       1906 

698 
46 515 

2,695 

800 

1,826 6,530 

— — — 
87     8    5) 92    5    0) 16    54 

.,       1905 
3,612 

271 366 

3,080 1,175 
1,945 

10,152 — — — 
69  12    02 

74     5  10 

13     0i 

,,       1904 1.441 
344 

400 

1,515 

782 

2.166 6,951 

.    — 

— — 59     0     64 62  12     1) 
10    9 

,,      1903 1,503 
94 

1.059 3,821 
783 

1.145 

8,  ADS- 

— — — 5S     3     2 

62  14     7J 

10    32 

„      1902 3.641 4,881 

1,610 2.965 1.454 
1,293 

IS, 343 — — — 
52  11     5) 

56  12     7 

8  10i 

..       1901 4,742 
173 

1,847 10,236 1.233 
1.957 

20,187 
— — — 

66  19     8J 

73     8     8 

12     5 

Statistics 

1.  2. 

mil     167,930   95,551 
1910     162,139   94,559 
1909     201,567   78,105 
1908     l!)7.737   88,216 
1907        104.374         83,119 
1906        158,104      .74.3s; 
lim:.      142,658        85,414 
10114      159,676        7:i.447 
L903      130.332 

1902      160,201        79,978 
1901       149,578        79,400 

1.  Imports  int"  England. 
2.  Exports    ro      1     -land. 
3.  British  produi 

4.  English      .. 
5.  Imports  oi  all  1,:'  ds  i   to  France  direct. 
li.  Export.-  of  English  copper  to  Prance. 
7.   French  ■   sumption  "i  copper  imported  direct. 

of  Copper  for  thk.  Past  Eleven  Sears  (in  tons :',. 
4. 

5. 

ii. 

100 07.202 
76,136 

4,675 
inn 

00.4311 
62,014 

3,953 
150 

IIS. Mill, 56,199 

3,873 150 79,757 1  ;:>.•-•:;:: 

3,768 1:10 78,0  12 
57,776 

3,482 

.'nil 

80,451 
52  646 

4.337 200 
60,491 44,203 

3,372 
223 

83,  196 58,645 
1.777 

360 69,393 

42.474 

3,387 
41111 

S4.777 

45,000 1,082 

10 

77,349 33,833 
4.4li4 

76,162 

61,533 54,216 
60,980 
56,743 

.'.1.471 

45.247 

57,295 
41,760 45.172 
35,419 

8.  French  consumption  of  English  copper  and  of 

imported  direct. 
9.  English  consumption  and  French  consumption 

per  imported  direct  and  from  England. 
in.  English   consumption,    English   exports,  and 

consumption  of  copper  imported  direct. 

line  I 

8. 

80,837 
65,486 
58,089 

<i4.74s5 60,225 
55,808 4S.010 

.".!t.o72 

4.". .147 

49,254 
39,883 

9. 
17N.120 

161,922 126,989 
I  44,505 

138,257 
136,259 
109,110 

142.4HS 

1 14.:.4(l 134,033 
I I  7.232 

10. 
269,005 

2..2..".2> 

2111.221 

228,953 
217,894 

206,309 
191,152 

214. 13s 187,458 
209,927 
192,168 

copper 

Of  eop- 
French 
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Exports  foam  Chile  In  all  fonntria  in  1010  amounted  '" 
and  i"  191  I  i"  20,700 

I'mnii  itiiiv  Exports  u»o  Iiipoi 

Pmdurlion,  imports,  and  exports  of  the  I  n ji<-.I  Stati 
•■')'|H-|.    I|,,l\     be   Summarised    |l„    Im'L.W 

1910.  1911, 

,,..,               .                           ogi  96,990 
I  1 1,764  141,488 

■taotana     127,787  122,071 

ittli.-i  state*  uid  territorial   124.553  130,398 

Im  parted 

Total    . 

Exported 

184.9  .;.: 153,766 
190,9.")  I lnl,-,::i 

   o&s.eon 
   310,310 

601,487 
340,041 

Available  supply   .  . . 
Stork,   I  toccmber  31 . 

128,38  I •52.2911 315,440 

12,314 

i  'ousnmption       339,372 
imltting  copper  In  transit  and  In  process  of 

Statistics  of  European  Imports  and  Consc 

Statistics  51  the  imporl  of  copper  produce  into 
Swansea,  London,  and  outsorts,  in  tons  of  Sue  c 
given  below : 

Imports  into  Great  Britain —  L910. 
Chile       24,695 

United  States     39,493 

'  3     mi  Mini  Portugal    11,429 

9,180 15,016 

24,251 

s.1  us 

7,217 
1 .2(17 

Ditto  ( precipitate) 

Ditto   i  i'.\  rite)    . . . 
Australia     

Cape  and    Namaqua. 
Japan       
\"i  \\;i\  and  Sweden  . 

i  'anada           L.482 
Newfoundland            1,240 
Mexico         10,614 

Peru          3,649 
River  Plate     1 

Africa            2,883 
Venezuela           035 

Other  countries           1,015 

325,431 refining, 

irPTiOK 
Liverpool, 

opper,  are 

1911. 

20,688 

47,631 
12,331 
7,447 

14,138 
26,363 

7,960 
4,931 

1,140 
2,304 

1,038 
12.117:; 4.1151 

3,251 
1,191 
1,341 

Total      

Imports  into  France- 
Chile    

United  States  . . 
Mexico    

Japan     
<  Ifher  countries  . 

.102,181 

2.4  s;; 
48,046 

6,125 
1 .777, 
3,585 

167,878 

2,735 
61,024 

7,310 
2.0211 

2,135 

Total          112.014 76,136 

Total  imports  into  England  and 
France    

Imports  into  Germany — 
United  States    

England     
Australia     

Spain  and  Portugal   
i  Ither  countries     

Tolal    
Production      

224.107, 

Total     

Exports — Unmanufactured  copper 
Manufactured  copper    

Total       

Stocks   in   Hamburg  and  Rotterdam, 
December  31    

Consumption  of  Germany   

159,346 

5,150 

8,380 .  10.04:; 

18,703 

21 1  ,.",22 28,860 

240,382 

18,614 
00,400 

100,113 

244.014 

169,829 

2,2771 4,432 

21,695 

22.010 

220,850 

29,500 

16,300 
117.160 

250,350 

19,263 

98,500 

117,76.3 

13,400 

135,487' 

Tin  Production  of  Cornwall 

year  191 1  was  n  satisfactory     for  <  'omwall,  a 
bi  the  price  of  tin  in  concerned.     The  i   ml  ol   lit 
rentrate  sold  al  Redruth  fortnightly  ticketing*  lias  iiol  been 

.,i  a-  n,  1908  and  1909,  bul  ceipts  bave  I   n 

xubstnntialli  greater,  bi  «,ll  be  Been  by  reference  to  the  fol- 
lowing table. 

Total  Aver 

Tons  "i  receipts,  price, 
concentrate,  C  C      a.   d. 

  5,752%  .",07.7,00  lot   13     0 
     6,668%  508,756  77    o    0 

     0.070'  j  539,245  77     7     2 
     0.102' •_.  549,096  B9  10    7 
      0.17,1',  702.7,00  III       I      7, 

Ones  more  Dolcoath  has  been  the  largest  prodi   r,  having 
sold  1699  ions  for  £197,896.  The  next  in  the  lisl  is  Cam 

Hum  S  Tinriot'i.  which  produced  776  ions,  gelling  for 
£82,787.  As  will  be  Been  from  the  nexl  table,  no  other 

mine  came  within  7,0',  of  these  pgures.  As  compared  with 
the  previous  soar.  South  Crofty  showed  an  increase  due  to 

good  management,  and  Levant  and  West  Kitty  show,', I  a recovery. 

Total  for  loll. 

1907 

loos 1909 
1010 1011 

Total  Eor  loio. 

Tons. 

Dolcoath      l.ooo 

Cam  llica  \-  Tincrofl    770% 

South    ( 'roily          678 
Grenville         594% 
Bassel         553 

Easl   Pool  &  Agar...    476% 

Levant         :;(14IJ 
Wheal  Kitty       173 
West  Kitty        134% 
Geevor        115 
St.  Ives  Consolidated     93 

Wheal   Hamilton    ...       7S 

Botallack          72:; , 
Tehidy  Tin  Streams.      34% 
Phoenix          12 

Condurrow             4% 

Falmouth   Con   
Providence      
laihola      

Wheal  Vor   

Various  small  mines.    202 

Value. 
'.'107. SOU 

82,787 

70.277, 
7O.30S 
68,075 
53,587 
41,982 

20,101 
15,848 
12,504 

0.7,70 
s.l  17,7 

8,050 
2,847 

1.200 
47,7, 

32,958 

Tons. 

1.71s 

930 
032 

614% 

653 

507% 
L89% 

230 

68 

07 

10 

30 

22'  ■■ 
81 

24 !  o 

7% 

8% 

273 

Value. 
£160,328 

73,77)0 
7,0.07,2 

7,0,770 
01.S21 

15,581 

17.200 22,307 

5,901 
8,357 860 

2,227 

1,002 

7,204 

2,203 

034 

67S 

24,624 

6,151%  £702,599        6,102%  £549,096 

It  will  be  seen  that  Falmouth  Consolidated,  one  of  the 

Schiff-Dietzsch  group,  is  not  selling  any  concentrate  at  the 
ticketings  nowadays.  Presumably  the  output,  if  any.  is  sold 
by  private  contract  in  Cornwall  or  to  Germany,  probably 
to  the  latter,  as  better  prices  can  be  obtained  there,  and  the 
directors  have  no  connection  with  the  Cornish  community. 

Hollinger  Gold  Mines 

The  Hollinger  (i,,l,l  Mines  Co.  will  be  merged  with  the 
Miller.  Middleton,  and  Dixon  Gillies  groups  in  Porcupine, 

giving  the  new  company  15  claims.  Terms  are  now  being 
worked  out.  The  annual  report  of  the  Hollinger  announces 

462,000  Ions  of  ore  in  sight,  having  gross  value  of  $10,230,- 
000.  Orebodies  discovered  every  100  ft.  in  depth  should,  it 

is  estimated,  yield  a], proximately  225.000  tons  with  gross 

value  of  $4,000,000  and  net  profits  of  $2,500,000.  "  Net profits  for  the  next  four  to  five  years  are  placed  at  $7,500.- 
000.  A  mill  which  will  cost  $275,000  will  be  ready  for 

crushing  300  tons  of  ore  per  clay  in  April.  The  cyanide 
plant  will  have  a  daily  capacity  of  500  tons.  The  company 

has  accounts  payable  of  $150,404.  The  No.  1  vein  has  shown 

Hie  greatest  tonnage,  210,000,  with  a  gross  value  of  $7,500,- 

000.'  Below  the  300-ft.  level  this  vein  every  100  ft.  is  ex- pected to  yield  net  profits  of  $2,100,000.  Development  to 
date  lias  amounted  to  3717  feet. 



204 MINING  AND  SCIENTIFIC  PRESS Februan    U>.  1912 

Book  Reviews 
Any  of  tbt  bOOkl  DOtlotd  In  these  oolumna  are  for  Hale  by 

"'     '  ""  I  hi'    MlNINU    ANI>  SriKNTiriC   PllEHS. 

■    Ki-w  rao  \    imtsib.    Bj  Edgar  F.  Smith,     Fifth  edition, 
1  i  ii   i      Pp.  33E.     III.     P.  Blakiston  &  Soiib, 

Philadelphia,   10]  I      For    alo  bj   the    Wining  and  Scientific 
/',.         Priee  •  '  .ii 

Thii    will    known    manual    oi    electrolytic    methods   of 
analysis  appear    in  roi  lied  fori   ilude  the    thode  in 

which  hi, |   emenl  ba    been  made  in  the  |msi  four  years. 

I;         I  I        W  i  (OH  i       vsn    MEASURES,    w  rni    Tiikii; 

1  "     PB.     Bj   \Y    A    Mereer.     Pp.   I-     l...n 
1   '"  I      Price  BOo,     For    ale  bj   the   Wining  and  Soieu 

it lu    /■ 
1    n  ."in. mi, 'hi  hull'  table  of  Rm   Ian  weights  and 

»'Hi    their    English   equivalentB.    The   addition 
"i    A, i, 'M,:, n  equivalents   would   have  added  great!)   to  its 
  ibleni  i   ioi    -  - 1 1 1 1 .    yard   and   pennj  weights 

I"'1'  Ioi   nvej    inn   little  clearer    idea     than  dolis  per  100 i   i    in  Hi.'  I  mini  HI 

I'OMMKRCIAI    H       "'        As  \i.\  lilt  vms's  As  si   11,). 
B)    I  1 1"'  i    l  leaton  and  J,   B.   Robinson.     Pp,  397.     Hea 
ton'      Igoncy,   Toi      1012      P     $1  2(5      For   wle   b) the   [lining  and  Si  ii  ntifli    /v, »». 

i "     i     ii"'     landard  auth   j    upon  the  customs  tariff, 
low  and  regulati   r  Canada,  and  also  contains  general 
Infot  i".   igardiug   I  nnada,  and  de  ci  i]   in    ol   >,.«  ns, 
  Itural,   and      i   districts,  mining,   railways,  water 
power,  etc      11   will  bi    ol   much  service  to  anyone  contem- 

plating travel  oi   r«  idenct  in  i  'auada,  and  to  professional 
men   the  •  hnptor  -n  ing   the  n   ntx   For  the   practice 
ol    'i   i    ion  in     u  h  ol    the  pro\  inoes  n  ill  he  useful. 

A   Mani  \   '"mi     Vhsaviko.     Bj   Charles  II.   Fnlton. 
H«   I  I'. hin   iw  mi, 'ii  and  onlari  oil      Pp     !0  i;  ill 

<    Hill  Book  r,.,  Nov   V'ork,  101  l      Price  %2,     For  sale 
li\    ilir    tfi   .  Pnss, 

Tho  nuthor  hat  taken   advantoi   r  the 
o   I  ed    i   \    the  text,     No  n  in  ked  i  h  mj       have 
boon  made,  thou   ii    overal  ol   the  chapters  have  been  added 

Mi     i  ni       well   kn.'u  ii   for  liii    writii  i     on    i     ii 

""  n  id  motnllurg) .  and  il       no  t  wi    ■  thai 
ntation  "i   the  snbjei  i    is  nl      in,  id,  accurate, 

and    cholnrly,     Its  excellence  as  a  loxl  i   h  is  well  known. T  T    R 

VIkta  Iron  mn  Steel,   Bj  Bradley  Ston  rhton 

■■■  il  i  dition,  revi  ed      Pp     i  Ii  .  ill      MoQrav  Hill  Book 
N''"   i'ork,  103 1.     I'm.  i  oi  sale  bj   the    II 

and  - 
dition  of  this  admirable  text   was  issued  earl) 

'"   1908,  imi  the  steadj   progress  in  the  industrj   lias  made 
  i  Ii   revision   advisable.     Thus  tho  sec   -  relating 
lo  the  H  o  "i  ,ii\  blast,  electric  smelting  and  refining,  >ri' 

hardening,  and  others,  have 

   owl  itlen,    while    minor   changes    have   been 
  le  throughout,  man)   ol    which  add  great!}    to  the  run 

New    illustra   s  have  been  introduced, 

in. I  mi  ontirolj   now   chapter,  on  metallurgical   fuels,  has 
been  uddod      Both  Foi  classroom  use  and  tor  the  general 

1    qi  iosl  brief  treatment  of 
the   mil  ,,u  available.      T.  T.  R, 

of  the  eonventidh  of  the  owners 

'  nncalns)  reckons  thai  the  total  - 
ill  the  oilfields  Co  ounts 

i"  030,0011  ton        i  pul   mi  Tcheleken  island  and  mi 
110,  while  an   ini  90  00  I 

Maikop,  which  lms  little  effect  on  the 

''   'moui   Baku  deflcil      The  opinion  is  expressed  thai  a 
i.  of  ml  maj   soon  be  expected.     Dealers  in  oil 

who  have  bound  themselves  bj  contracts  will  be  obliged  to 
■I.  prices, 

Commercial  Paragraphs 

James  [rvino  St  Co.,  of  Los  Angeles,  Cal.,  refiners  and 

as8ayer8,  have    ved  to  L07  North  Spring  street. 

C  A.  Iiii..\si:v  ims  Imtii  appointed  vVeatem  lepresenta- 

live  of  the  Amkuhan  OboOMonvB  Co.,  with  offices  in  the 
Mil lormick  bunding,  < Ihieago, 

The  W  acker  Electric  Mfg.  Co.  of  St.  Louis  announces 

the  removal  of  iis  San  Francisco  office  to  the  Rialto  build 

ing.    A.  J.  Myers  continues  in  charge. 

The  rapidlj   increasing  <l   and  in  PittBburg  and  vicinity 
For  the  asbestos,  magnesia,  and  other  products  of  the  II.  \V. 
.imi  s.s  M  \s\  ii.u:  Co.,  has  necessitated  a  move  from  its 

presenl  location  in  Liberty  avenue)  above  Ninth  street,  l" 
larger  quarters.     After  January   24,    1912,   the   Pittsburg 
bn   Ii  of  the  II.  W.  Johns-Manville  Co.  will  therefon 

uccup)  the  entire  eight  story  stone,  reinforced  ■   rete,  and 
steel  building  al  the  northeast  corner  of  Wood  street  and 
Firsl  avenue. 

Catalogues  Received 
Tin  Havwabd  Co.,  50  Church  St.,  New  Xork.  Pamphlet 

No.  S79.  Illustrating  various  excavating  machinery  manu- 

Faetirred  by  iliis  company.    7'  ,  by  9  inches. 
Smith  Booth  I  sheh  Co.,  Los  Angeles,  Cal.  Catalogue 

■A,'  covering  its  line  of  machinery,  supplies,  pipe,  and  fit- 
tings for  mines,  mills,  irrigation  and  power  plants,  etc.  S 

by  7  in.    570  pages,     I  llusl  rated. 

I  sins   li.'ns  Works  Co.,  San  Francisco.     Catalogue  No. 

,.  'Evans  Hydraulic  Elevators  and   Hydraulic  Mining  Ma 

chinery.'    -I  pages.    Illustrated.    n:'  i  by  m1  i  inches.    Con 
tains  also  valuable  table  for  hydraulic  and  mining  engineers. 

Isiii.'mhi  Rand  Co.,  II  Broadway,  New  York.  Bulletin 

No  HUB,  'MC-22,1  'Telescope  Feed  Hammer  Drill.'  12 
liagos.      Illustrated,     ii   bj    9   inches.     Also   Bulletin    No. 

04,  'Are  \  alve  Tap]  el  Rock  Drills.'  IC  pages,  [Uus 
I  rated,     Ii  b)   0  inches. 

|ii  i.is,,  1910  there  was  a  Falling  off  in  the  productii   

Indian  .  which  are  Found  mainly  in  central  India. 

The  total  quantity  obtained  in  1910  was  onlj  77.71  earats, 
rallied  nl  $2950,  as  against  147.355,  valued  at  $5445  in 

in <iii  thai  diamond  mining  in  India  al  the 

to  very  little,  and  ii  is  predicted  thai 
as  n  business  il  will  cease  altogether  within  a  short  time 

unless  some  large  company  undertakes  the  development  of 

the  mini's  in  central  India.  This  will  require  a  tremendous 
outlaj  for  building  roads  to  make  the  mines  accessible. 
There  is  no  doubt  thai  verj  rich  diamond  fields  exist  in 

India,  bul  in  such  oul  of  the  way  places  and  bo  difficult 

mill  dangerous  of  access  that  the)  are  nol  workable  by  in- 
dividuals  of  smnll  means. 

minerals  that   were  mined  in  Great   Britain  during 

mill  amounted  i"  $594,220,815,  au  increase  over  1909  of 

$13,278,941.     'I'liis  increase  was  due  principally  i"  the  ad- 
iu  the  value  of  coal.     The  output  of  iron  ore  was 

15,226,015   tons,   value*  2.     This  ore  yielded 

4,975,735  inns  of  iron,  which  amounted  to  neari)   one-half 

of  ili.'  whole  quantity  of  pig  iron  made  in  the  United  King 
dom. 

Tin:  production  of  petroleum  in  the  south  of  Asm  is  con- 
ii   I   principally    to   Burma  and   amounted   to  214,829,647 

gal.  in  1910,  compared  with  233,678,087  ii     1909      1'lm  im- ports of  kerosene  into  India  declined  from  70,514.37 
I  to  57.359.905  gal!  in  1910. 

Tut:  Bunker  Hill  &  Sullivan  Mining  \  Concentrating 

Co.,  on  February  5,  paid  dividend  No.  17.:,  ,.i  $65,400. 
Tliis  makes  the  total  am, Mini  ,,t  dividends  paid  $13,290,450. 

Tin  gold  production  of  India  during  1910  amounted  to 

.">7:;.1H>  ></..  as  compared  w it li  574316  oz.  in  1909,  the  value 
at-  being  about  $11,000,000. 
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EDITORIAL 

B KA/.II.  is  baying  American  steel  rails,  the  United  States 
Sieel   Products  C   pany  having  taken  an  order  toi 

hum  tons  for  shipment  to  thai  country. 

SUA  KK  continues  to  advance,  having  been  quoted  al 

60%  cents  al  New  York  and  -~~  ̂   pence  in  London 
on  Tuesday,  the  highest  price  in  some  years.  The  rise  is 

generally  ascribed  to  the  expected  demands  of  the  new 

Chinese  republic,  ns  well  as  heavy  purchases  in  London 

Ear  India. 

NOME  is  reported  to  be  facing  a  fuel  famine.  Accord- 

ing to  figures  that  we  published  January  6,  the  winter 

population  iliis  year  is  21  is.  and  the  stock  of  coal  at  the 

close  of  aavigation  was  7iiii0  tons.  This  has  been  supple 

mented  by  fuel  oil  and  coal  furnished  by  dredging  com 

panics,  bul  it  is  siill  probable  that  an  ice-breaking  steamer 
will  have  to  lie  sent  in  before  spring. 

STAMP-MILLING  problems  haw  always  been  the  source 

of  study  by  South  African  engineers,  and  we  repro- 

duce this  week  an  article  by  Mr.  H.  Stadler  which  will 

lie  at  once  a  source  of  interest  and  of  useful  information. 

If  present-day  problems  were  similarly  made  objects  of 

concerted  study  by  technical  societies  in  America,  their 

transactions  would  profit  "ready  in  usefulness  and  interest. 

NICARAGUA  has  long  been  a  source  of  much  attraction 

to  engineers,  and  with  the  approaching  completion  of 

the  Panama  canal,  seems  likely  to  enjoy  greater  prosperity, 

together  with  her  sister  Central  American  republics.  Else- 

where in  this  issue  Mr.  Oscar  H.  Hershey  writes  of  the  geol- 

ogy of  the  Pis  Pis  district,  near  the  northeast  coast,  and 

later  we  hope  to  present  a  detailed  description  of  the  mines 

near  the  western  coast,  which  are  less  well  known. 

BUTTE  is  making  notable  progress,  and  the  raining  com- 

panies there  are  increasing  their  output.  The  Febru- 

ary production  of  the  Anaconda  is  expected  to  reach 

26,000,000  pounds.  The  more  extensive  use  of  electricity 

and  compressed  air  and  other  -mechanical  improvements  is 

contributing  to  reduce  the  cost  of  production,  while  the 

grade  of  the  ore  in  depth  is  remarkably  good.  The  prob- 

lem of  saving  finely  crushed  sulphides  is  being  attacked 

by  centrifugal  concentration,  and  the  district's  future  bids 
fair  to  vie  with  its  notable  past. 

TECHNICAL  education  rightly  should  rest  upon  the 

surest  foundations,  and  the  trustees  of  Columbia  Uni- 

versity are  to  be  congratulated  ou  the  recognition  of  the 

increasing  need  in  America  of  engineers  whose  professional 

knowledge  rests  upon  the  broadest  possible  general  founda- 

tions, shown  in  the  adoption  of  a  plan  providing  for  a 

three  years'  course  in  the  various  branches  of  engineering 
which  must  be  preceded  by  three  years  study  in  a  college 

or  scientific  school  of  high  rank.  It  is  interesting  also  to 

note  that  the  alumni  committee  on  technical  education, 

having  considered  the  matter  from  a  business  standpoint, 

reported  that  as  the  cost  of  education  at  Columbia  is  neces- 
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sarily  very  high,  iln*  return 
correspondingly  high  quality. 

stndenl   should  I   f 

A  NNOUNCEMENT  of  the  annual  meeting  of  the  Ameri- 

■**■  can  Institute  of  Mining  Engineers  was  given  in 
columns  last  week.  Every  member  who  can  slmuld  attend 

tin-  meeting,  or.  failing  tliat,  should  forward  liis  proxy 
before  it  is  tun  late.  In  onr  'Discussion'  columns  we  last 

week  printed  a  letter  sent  out  by  a  notable  group  "i  mem- 
bers who  announce  as  their  aim  the  decentralization  ami 

broadening  of  the  scope  of  the  Institute  in  order  to  make 

it  more  useful  to  the  widely  scattered  membership.  It  may 

lie  worth  while  to  remind  members  that  it  is  not  necessary 

rive  proxies  only  to  some  one  of  those  who  have  already 

requested  them:  any  friend  who  attends  the  meeting  and 

is  in  sympathy  with  your  views  can  vote  for  you  if  yon 

provide  him  with  a  proxy  in  due  form.  We  hope  that  the 

great  general  interest  taken  in  this  bnsine  %   may 

be  a  precursor  of  a  livelier  interest  and  participation  of  the 
membership  in  the  technical  activities  of  the  Institute. 

TX  the  death  of  George  Jarvis  Brush,  former  director  of 

*■  the  Sheffield  Scientific  School  of  Yale,  a  notable  figure 
liasses  from  the  Geld  of  action.  A  graduate  of  Vale  in 

tlic  class  "i  1852,  of  which  he  was  the  last  surviving  mem- 

ber, he  studied  abroad,  at  .Munich,  the  Royal  Saxony  School 

oi  Mines,  ami  the  Royal  School  of  Mines  in  Loudon.  Re- 

turning to  America  he  joined  the  faculty  of  his  alma  mater. 
with    which    he    was    i   nectcd    until    his    retirement    from 

active  service  in  1899.  He  was  a  member  of  many  learned 
societies,  to  which  he  lent  distinction  as  well  as  service, 

and  Harvard  conferred  tin-  degree  of  LL.H.  upon  him  in 
1886.  For  many  years  professor  of  metallurgy  as  well 

as  of  mineralogy,  he  held  at  Vale  much  the  same  position 

and  influence  as  Thomas  Egleston  at  Columbia,  and  both 

men  left  an  indelible  impress  upon  the  development 

metallurgy  as  well  as  mineralogy.  Members  of  the  pr 

siou   everywhere   will   join    with   Vale  men   in    mourning    ins 
going  before, 

Tavist 'I'SSIOX  of  anti-trust  legislation  from  many  points 
•*-'  of  view  is  needed.  We  print  this  week  the  argument 
made  before  the  Senate  Committee  at  Washing    Hi  he- 

half  of  the  coal  operators,  by  Mr.  G.  W.  Traer.  It  is  an 

especially  significant  document,  not  only  because  it  has  i  In 

approval  of  several  of  the  great  associations  of  coal  op- 

irs,  lint  hecause  i:  was  prepared  by  an  aide  and  con- 
scientious leader  among  business  men.  Mr.  Traer  was 

originally  trained  for  the  bar,  but  turned  instead  to  business, 

first  in  railway  development,  and  then  in  coal  mining.  As 

representative  of  the  .1.  ( '.  Osgood  interests,  and  later  of 
others,  he  has  had  an  active  business  career  which,  how- 

ever, has  not  prevented  his  maintaining  the  mental  attitude 

of  a  student.     He  is  widely  known  ,as  former  chairman  of 

interstate   joint    com       -    -      the    operators    and   miners. 

What  In-  -ays  is  based  upon  detailed  knowledge  of  actual 
conditions  in  one  of  the  great  mining  industries  of  the 
country. 

-pSTABLISHMKXT  of  a  republic  in  China  by  imperial -L-'  decree  was  the  news  feature  of  the  past  week,  and.  to 
those  familiar  with  the  social  conditions  in  that  country, 

it  is  not  surprising  that  the  change  has  been  unmarked  by 

popular  demonstration.  Tn  no  other  country  in  the  world 
does  the  average  citizen  come  into  so  little  touch  with  the 

central  governing  authority,  and  the  c  government 

will  have  little  immediate  effect  upon  the  masses.  The 
crucial  problem  of  the  new  republic  will  he  finance,  one  that 

has  already  too  long  been  met  with  makeshifts.  Fortun- 

ately a  strong  man  is  now  at  the  head  of  affairs  in  Peking 

and  we  hope  that  the  outcome  will  he  a  united,  progressive, 

ami  i  China,  ready  to  do  business  with  the  rest 

of  the  world  in  a  businesslike  way.  The  exports  from  the 

United  States  to  China  have  grown  from  a  value  of  el 

million  dollars  in  1900  to  twenty-three  million  dollars  in 

11)11.  while  our  imports  last  year  amounted  to  thirty-two 

million  dollars  worth  of  goods.  Continued  growth  of  trade 

ami  increasing  trade  relations  will  benefit  both  republics. 

RAND  shareholders  will  in  future  he  allowed  !•>  see 

yearly  reports  before  sending  in  their  proxies,  so  that 

Opportunity  may  he  afforded  for  learning  what  action  is 

proposed  and  what  necessary.  The  right  ol  tin-  share- 
holders to  information  as  to  proposed  courses  of  action 

of  the  directorate  is  too  frequently  ignored,  hut  those  who 

oppose  such  a  course  of  action  are  often  hut  little  : 
lucid  in  their  statements.  An  instance  of  this  is  seen  in 

the  recent  purchase  of  shares  in  the  North  Home  by  the 

management  of  the  Temiskaming  Mining  Company,  where 

an  association  which  has  been  formed  to  oust  the  manage- 

ment is  sending  out  requests  to  shareholders  for  proxies 

tor  that  purpose.  Some  shareholders  have,  propeih 

enough,  replied  that  while  they  were  not  informed  of  the 

previous  actions  of  the  management,  neither  are  they  prop- 
erly enlightened  as  to  what  is  now  proposed  to  he  done, 

and  arc  not  disposed  to  sign  away  their  rights  without  a 

definite  understanding  of  the  exact  use  to  which  the  proxy 

will  be  put.  The  exigencies  of  the  moment  at  times  pre- 

clude consulting  the  wishes  of  shareholders,  and  the  neces- 

sities of  business  diplomacy  sometimes  prevent  Open  dis- 
cussion, hut  the  shareholder  is.  nevertheless,  a  partner  in 

the  enterprise  and  should  receive  the  fullest  information 

possible  to  convey.     Frankness  will  pay  in  the  end. 

N A.TIONS  of  the  Old   World  are   buying  copper,  and 
the  low-hanging  war  cloud,  which  seems  to  he  endea- 

voring to  envelop  all  of  Europe  in  its  folds,  is  now  openly 
discussed  as  the  reason  for  the  phenomenal  export  demand 

which  in  turn  is  responsible  for  the  figures  of  the  Produc- 

ers' Association  for  January.  European  nerves  are  evi- 

dently all  a-jangle,  and  each  incident  in  public  affairs 
receives  a  sinister  interpretation.  Behind  all  the  discussion 

of  peace  committees  and  arbitration  courts  lies  a  market 
conviction  that  war  will  prove  inevitable,  and  there  can 

In  no  questioning,  in  seriousness,  the  source  of  the  demand 
which  has  cut  the  accumulated  stocks  in  this  country  I" 

a  low  mark  of  66,280,643  pounds.  The  decrease  in  surplus 

lor  the  month  was  23474,052  pounds.  Of  the  month's 
production  of  119,337,753  pounds,  foreign  demand  accounted 
for  80467,904  pounds,  totaling  a  larger  foreign  shipment 
than  for  any  one  month  of  1011.  and  exceeded  only  by 

January  and  December  in  1010.  Were  conditions  settled 
in  other  lines,  the  business  atmosphere  a  normal  one.  it 

would  be  safe  to  predict  a  sharp  rise  in  copper  and  an 

immediate  access  of  activity  in  copper  shares.  As  matters 

stand,  the  armies  of  Europe  arc  apparently  under  orders 

deep  upon  their  arms;  on  our  own  side  of  the  water, 
there  is  much  discussion  of  the  possibility  of  reluctant 

intervention  in  Mexico.  It  follows,  therefore,  that  a  coppei 

boom,  if  launched  now.  must  he  founded  upon  the  world's 
unrest,  rather  than  upon  the  normal  growth  of  commercial 

enterprise,  and  the  Very  factors  which  create  the  demand 

will  so  far  unsettle  business  conditions  as  to  largely  dimin- 

ish the  profits  derived. 

The  Improbability  of  Impartiality 

In  the  mechanical  world,  whenever  a  new  piece  of  appa- 

ratus has  been  successfully  constructed,  one  of  the  first 

duties  of  the  manufacturer  is  to  standardize  its  parts  in 

order  to  conduce  to  convenience  in  its  use  and  repair.     In, 
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thoughtful  "In'iiii   can  scarcely  (ail 
andardixatic, 

thought,  preaumabh  think 

IHrull       Kssaya     l   article*   ma)    be   found   in 

whir  liko    building    stones,    are    pnl 

villi   Inn    tin'   scantiest    IhuhI   of   the   Foment    of 
a  more  or  leaa  usefuJ  and  harmonious 

wboli  convenient  bnl  ia  of  ten  timet  neces- 

o  toe  romplexitj  of  modern  life  everj  energetic 

man  fiini-  mora  demands  upon  Ins  aetivitiea  than  be  can 

well   meat,  and   is  •   lonly   forced   to  do   things   in   the 

■  :   most   effective  way   rather  than   in   the   ideal 
Bnl   sueh  standardized   ideas  musl   be  cleanly   ent, 

like  ashlar  masonry,  and  this  introduces  the  difficulty  thai 

they  can  thus  only  with  difficulty  be  adjusted  to  the  border 

line  of  fact,  which  is  seldom  definite  and  clear. 

sample  of  iliis  is  seen  in  the  common  ass   ption 

ilmi  certain  persona  ana,  by   virtue  of  their  training  and 

surroundings,  impartial  while  others  are  similarly  partial, 

an  assumption  voiced  by  a  friend  who  remarked  thai  i   t- 

plete  reliance  could  nol  be  placed  n|    articles  appearing 

in  technical  journals,  because  they  wen  in  many  oases 

prepared  by  men  who  were  interested  in  the  object  of 

discussion  and  therefore  could  nol  treat  ii  impartially. 

The  superficiality  of  this  reasoning  must  be  evident,  for 

ii  involves  the  fallacious  belief  that  one  who  lias  no  in- 

terest in  an  object  will  therefore  be  impartial  in  his  dis- 

on  of  ii.  while  pne  interested  will  necessarily  be  par- 

lial.  Ii  is  rare  indeed  thai  anyone  is  perfectly  and  con- 

ilv  impartial,  for  even  the  mathematicians,  who 

might,  "f  all  classes  of    i,  lie  expected  i<>  attain  free- 

dom from  mental  bias,  seem  bul  link'  freer  from  disputes 

"than  other  classes  ••('  men.  .In  the  solution  of  scientific 
problems  investigators  cling  to  the  methods  which  appeal 

i"  them,  ami  in  their  comparisons  of  various  types  of 

machinery  or  methods  of  work  college  professors  inevitably 

emphasize  those  which  they  have  bad  mosl  opportunity  t" 

siinh  ii.  detail,  awarding  a  less  proportion  of  attention 

than  is  their  due  I"  those  with  which  they  are  less  familiar 

On  the  other  band,  the  description  of  his  own  device  by 

an  inventor  is  sometimes  modesi  in  the  extreme  ami  entirely 

free  from  the  tendency  toward  exaggeration  observable  in 

flu.  writings  of  one  who  is  endeavoring  t<i  prove  a  point 
stablisb  a  principle. 

The  real  criterion  is  found  in  the  analytical  perusal  of 
whal  the  author  lias  In  offer  his  readers.  There  is  no 

a  priori  reason  why  a  description  by  John  Smith  of  the 

Smith  process  or  machine  should  he  untrustworthy;  ami 

ther  ii  i-  or  nol  will  depend  upon  the  ability  ami  in- 

ictua]  honesty  of  .Mr.  Smith.  If  his  intelligence  is 

limited  he  may  attempt  to  claim  impossible  virtues  ami 

efficacies,  much  as  vendors  of  patent  medicines  once  did. 

'I'he  inadvisability  of  sueh  a  course  of  action  is  generally 
recognized,  as  is  evidenced  by  the  infrequency  of  iu  use. 

ami  the  description  of  an  object  by  one  interested  in  il 

i-  commonly  reasonably  fair  and  impartial,  al  linns  even 

more  impartial  than  a  similar  description  by  a  more  enthu- 
siastic observer  who  has  no  direct  interest  in  the  matter 

The  diffiddty  lies,  perhaps,  in  confusing  material  interest 

and  impersonal  interest,  for  it  not  infrequently  happens 

that  enthusiastic  observers  will  make  larger  claims  for  a 
machine  or  a  process  than  will  its  inventor.  Authors  of 

technical  articles  cannot  therefore  be  arbitrarily  divided 

into  those  who  are  partial  and  those  who  are  not,  for  no 
such  clear  line  of  distinction  exists  and  the  reader  must 

intelligently  consider  what  be  reads. 

Mental  bias  in  an  author  may  be  perfectly  unconscious 

and  is  often  a  matter  of  temperament;  one  man  naturally 

inclines  toward  commending  the  good  features,  bis  neighbor 

as  naturally  looks  for  flaws  and  difficulties;  one  man  gives 

•'  l   •«  or  machine  ihc  benefit  ol  the  doubt,  ■•   bei 

cedes    no    mole    lliuil     is    ,|r   Mulled,        All     aeeillllle     |.|,   
run    nol    lie   .,1.1a   ,|    |  i. „i, 

as  in  the  well  worn  rtory  of  the  blind  men  and  il   la 

phant.     Bj    recognizing  thai   i   an   is  truly  impartial, 

oven    II   gfa    he    ,   -,■   bIj    strive    to    attain    it,    an. I    thai 

a   description    by   an    interested    person    is   nol    necessarily 

i   e  partial  ilia   io  bj  an  outsider,  a  clearer  perception 
of  the  value  of  technical  descriptions  nurj  be  gained, 

Government  Bureaus 

Last  «eel,  we  published  the  text  of  a  proposed  bill 

amending  the  acl  creating  the  Bureau  of  Mines,  ami  in  our 

Washington  letter  this  week  some  further  details  are  given. 

A  curious  feature  of  much  of  the  comment  made  upon  the 

changes  in  the  acl  is  an  apparent  tear  that  Ihc  Bureau 

will  do  to,,  much,  and  thai  it  is  therefore  necessary  Io  care 

fully  restrict  its  activities.  This  can  scarcely  be  based 

upon  a  desire  Io  prevent  the  expcndil  lire  of  public  funds 

upon  unnecessary  work,  for  proposals  to  establish  metal- 

lurgical   experiment    stations    al     various    points    througl   I 

the    West    have    been    able    to   elicit    Ho    little    public   Support. 

One  of  the  stock  arguments  against  the  increase  of  Gov- 

ernment activities  beyond  the  necessary  fields  of  legal  ad 
ministration  is  that  the  Government  is  unable  to  conduct 

any  enterprise  as  cheaply  as  private  corporations.  The 

fact  is  ignored  that  where  this  is  true  il  commonly  arises 

from  restrictions  which  hamper  the  methods  of  Government 

work,  making  them  unduly  expensive,  and  at  times  serving 

Io  prevent  prompt  ami  necessary  action.  A  good  example 

of  this  last  is  just  at  present  seen  in  California,  where  the 

safely  of  some  of  the  oilfields  is  being  threatened  by  water. 

Concerted  action  by  the  operators  to  meet  the  situation  is 

difficult  to  secure,  and  the  State  Mineralogist,  who  might 

properly  lake  the  lead  iu  such  a  matter,  is  unprovided  with 

funds  for  any  such  work,  nor  will  the  law  permit  him  to 

make  use  of  funds  which  the  operators  are  willing  to  fur- 
nish. Thus  a  bureau  created  Io  advance  the  interests  of  the 

mineral  industry  is  unable  to  act  effectively  because  those 
who  considered  it  necessary  to  properly  circumscribe  its 

scope  were  unable  to  foresee  any  such  contingency.  Flexi- 

bility and  effectiveness  is  what  is  really  desired,  and  in 
business  circles  this  is  secured  by  outlining  Ihc  general 

scope  of  the  work,  securing  a  capable  and  trustworthy 

bead,  ami  leaving  special  problems  to  him  to  be  settle. 1  as 

they  arise.  There  is  no  good  reason  why  a  Government 

bureau  should  be  organized  on  any  other  than  a  business 
basis. 

Sonie  criticism  of  proposed  changes  is  apparently  based 

on  ignorance  of  what  is  already  being  done.  For  some  lime 

the  Bureau  has  been  making  tesls  upon  explosives,  and 

early  last  year  fees  were  imposed  for  doing  this  work,  in 

order  thai  manufacturers  might  not  avail  themselves  of 

the  privilege  except  when  necessary.  II  is  quite  on  the 

cards  that  it  may  be  found  desirable  in  the  future  for  the 

Bureau  to  make  other  tests,  such  as  are  now  being  made 

in  other  lines  of  work  by  the  Bureau  of  Standards,  and 

provision  should  be  made  for  this.  Work  of  this  sort  is  a 

proper  phase  of  government  activity,  both  because  of  the 

desirability  of  having  it  performed  under  auspices  which 

prevent  the  possibility  of  bias,  and  because  the  total  quan- 

tity of  this  work  is  small  and  the  necessary  equipment  ex- 

pensive, so  that  it  could  scarcely  be  made  an  object  of  com- 
mercial enterprise.  Metallurgical  testing  stations  are  quite 

another  affair,  and  our  opinions  upon  them  have  already 

been  adequately  expressed.  If  any  criticism  may  lie  lodged 

against  the  amended  act  by  the  metal  miner  it  is  that  it 
errs  on  the  side  of  conservatism  rather  than  of  too  much 
freedom  for  the  Bureau. 
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Plea  for  Revision  of  the  Sherman  Act 

By  <;.  W.  Traeb 

*0n   behalf  of  the   Illinois  Coal   Operators'   Assoi 
I  .Icsirc  to  offei  stioiis   for  amendment 

cil    the   BO-called   anti-trust    laws,   together   with   conn 
intended  i"  disclose  the  reasoning  upon  which  our  su_ 

that  all  improper  trust  methods 

or  practices  maj    be  divided  inti  -  that   is  to 

saj  : 
1.  Attempted   monopoly;  or  attempts   to   effectuate   by 

-  or  combinations  of  individuals,  partnerships,  or 
corporations,   those    results   of   m   poly    for   which    it    is 
condemned;    namely,    the    fixing   of    arbitrary    control 

prices  or  the  limiting  of  output  below  actual  public  i 

2.  Methods   and    practices  by  either  individuals,      

ncrslii |  is.  or  corp  such  char- 
acter as  to  require,  in  the  public  interest,  prohibition  and 

punishment  under  the  law  of  criminal  conspiracy. 

.'J.     Excessive  issi  -eeuritics  by  corporations,  re- 
sulting  in   abnormal   and   improper  absorption   of   capital 

for  speculative  purposes  alone  and  not  for  the  purpos 
increasing  efficiency. 

Remedies  Are  Proposed 

We  therefore  BUggest  changes  in  the  law  as  loll 
(1.1  That  the  Sherman  act  he  amended  so  as  to  elim- 

inate prohibition  of  •restraint  of  trade'  and  substitute  there- 
for prohibition  of  agreements  or  combinations  by  either 

buyers  or  sellers,  the  purpose  or  necessary  effect  of  which 

shall  be  to  tix  or  arbitrarily  control  prices  or  limit  output. 
The  prohibition  of  monopoly  or  attempted  monopoly  to 
remain  as  at   present. 

rj.i     That   a  .trade  commission,  composed  of  a  suitable 

number  of  members,  he  appointed  by  the  President,  under 
the   terms   of   a    statute   separate   and    distinct    from 

Sherman  act,  providing  for  such  <•.   nission  and  prescrib- 
ing it.-  powi 

(3.)  That  all  persons,  firms,  and  corporations  be  subject 
to   the  jurisdiction   of   the   Federal    trade   commission,    with 

respect   to  ah   agree   its  or  combinations  which   iv-_ 
.'i'  inn]  to  regulate  interstate  trade  or  commerce. 

i  4.  i     That  the  trade  commission  have  power  to  investi- 
all  contracts  ami  combinations  which  tend  to  or  do 

create  a  monopoly  or  regulate  or  restrain  interstate  trade 
or  commerce;   and   to  make  findings  determining  whether 
thi'  same  are  in   violation  of  the  Sherman   ad   as  amended. 

Appeals  to  be  provided  from  the  decision  of  the 

---ion  i,,  the  present  Corns  I      rl  or  another  spe- 
cial  court    created   for  the  express  pur] 

til. i  A  requirement  that  makers  of  such  contracts  or 
combinations  shall  submit  the  same  to  the  commission  for 

determination  as  to  whether  they  create  a  monopoly  or 

unlawful  restraint  of  trade;  and  if  they  shall  obey  an 

order  of  dissolution  by  the  commission  or  by  final  order 

-iii't  upon  appeal,  they  shall  he  subject  to  no  penally 
by    reason    0  !  COnl  ract    or   combination. 

1 7.       Provision  that    I  ission   may  hear  and  in- 
vestigate  without   complaint    from   third   parties,   and   shall 

do  so  11  j ■■  hi  such    nplaint;  hut  there  shall  be  no  penalty 
in  such  cases  unless  it   sha  d  that  tile  defendants 

Med  the  i'  :  i  necessary  effect   to  he  to  fix  or 
arbitrarily  control    price-  or  limit  output    or  create  a 

opoly. 
it   appear  to 

be  essential  i"  the  efi 

oly    ■  combinations    in     restraint     of     trade. 

Monopoly  m  trhl  In-  effected  by  a  single  individual.    TJ 
sonahle    and    vicious  i  ifecteil 

by  agi  two  individuals. 
ins    clear,    however,    that    if    the    capitalize 

•Address  delivered  Thursday.  February  1.  before  the  Com- 
mittee on  '  lie  and  Commerce  of  ihe  United 

States,  at  Washington,  and  published  in  The  Black  tfiG 

and   issuaie  irities   by  corporations  engaged   in   in- 
terstate trade,  is  to  he  effectively  regulated,  it  will  have 

to  he  done  by  the  Federal  government.  We  believe  it 

will  prove  advisable  t>-  permit  the  issuance  of  new  securi- 
ties as  a  basis  which  will  permit  of  reasonable  speculation 

on  the  future,  as  a  reasonable  stimulus  to  enterprise.  Ex- 
treme conservation  in  thi-  respect  would  give  too  great 

advantage  to  those  already  in  business  at  any  given  time, 

and  would  work  serious  public  barm  by  restricting  develop- 
A  well  organized  bureau  of  corporations  WO 

io  lie  a  better  place  for  the  handling  of  these  matters 

than  a  trade  commission  also  charged  with  the  regulation 

of  the  acts  of  individuals  and  partnerships  as  well  as  cor- 

porations. Agreements  and  combinations  ami  concerted  action  de- 

signed to  'stifle1,  'strangle',  or  'throttle'  competition  by 
unlawful  acts  are  now  punishable  under  the  law  of  crim- 

inal conspiracy  and  should  remain  so.  But  such  conduct 
is  not  attributable  to  corporations  alone.  A  bureau  of 

eorporations  or  any  other  agency  for  controlling  corpora- 
tions as  such,  would  not  seem  as  suitable  a  place  for  in- 

vestigating and  prosecuting  such  conduct  as  a  trade  com- 
mission. In  the  investigation  of  alleged  attempts  to  mon- 

opolize or  unreasonably  restrain  trade,  a  trade  commission 
would  almost  certainly  unearth  criminal  conspiracy  if  such 

existed;  and  in  case  of  such  discovery  it  should  be  the 
duty  of  the  commission  to  present  the  evidence  to  the 

proper  officers  of  the  law.  Summarized  in  reverse  order. 

our  suggestions  are: 
That  the  prevention  of  improper  issuance  of  securities 

by  corporations  engaged  in  interstate  trade  may  be  effected 
best  by  a  bureau  of  eorporations,  through  the  medium  of 
a  national  incorporation  act  requiring  a  Federal  charter 
for  such  corporations. 

That  a  trade  commission  shall  be  created,  one  duty  of 

which  shall  be  to  investigate  agreements,  combinations,  or 

concerted  action  among  two  or  more  individuals,  partner- 

ships, or  corporations,  the  purpose  or  necessary  effect  of 

which  shall  be  to  'slide',  strangle'  or  'throttle'  competition 
and  to  cause  the  prosecution  of  the  same  under  the  law 

of  criminal  conspiracy.  By  this  means  unlawful  acts  of 

competitors  toward  each  other  may  be  prevented. 

That  in  place  of  the  indefinite  expression  "restraint  of 
trade"  in  the  anti-trust  law.  there  be  substituted  the  ex- 

plicit expressions  "fixing  or  arbitrarily  controlling  prices 
or  limiting  output  by  combinations  either  of  sellers  or 

buyers":  and  that  all  agreements  or  combinations  regulat- 
ing or  tending  to  regulate  trade  or  production  be  subject 

in  the  jurisdiction  of  the  trade  commission  as  suggested 

above.  By  this  means  concerted  acts  of  either  sellers  or 
buyers  toward  the  other,  which  are  publicly  harmful,  may 
be  prevented. 

I  'ONDITION   01'    Com.    [NDr/STBn 

If   the   committee    please,    1    should    like   also   to   describe 

as   briefly   as    possible,   the   conditions   existing  in   the  bitu- 
minous   coal-mining    industry    of    Illinois    which    relate    to 

latter  of  the  suggestions  we  have  presented. 

There   are   about    300   independent    coal-producing   com 

panics  in  the  slate,  operating  i   :e  than  400  rail-shipping 
mines.  The  annual  consumption  of  Illinois  coal  is  about 

."ill. Dill). 11(111  ton-.  The  annual  capacity  of  the  mines,  if 

worked  throughout  the  year  in  tin-  full  extent  of  actual 
transportation  facilities,  jvould  be  about  75,000,000  Ion-. 

Public  necessity  seems  to  require  that  there  shall  be  in 
H  all  times  sufficient  minim.'  capacity  to  supply 

the  greater  requirements  of  the  winter  months.  This  in- 
evitably means  a   large  surplus  capacity  during  the  spring 

and  summer  tj   fhs.     The  natural  fluctuation  in.  the  demand 
lor   Illinois  coal   between   sn  A   winter  is  such 

tin-   industry   never  can   expect    to   work   full   time. 
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..mil-  in  advance  and 

In-Ill  i.  like  in. 
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-  nit'  anil  will  crumble  and  -lark 
..I    llllniii- 

.  rather  than  help  to  oven   te  this  eundi 

lion  h\  refusing  i"  order  coal  as  much  a-  might  be,  in 
advance  ol  the  aelual  need  for  it.  Ii  must  be  produced 

mibaUuitiallj  u~  ordered  from  time  to  timo,  and  this  makes 
the   production   or  demand    (and  demand   and   production 

thing  in  ilii-  connection),  much  less  d 
the  months  of  April  t"  September,  inclusive,  than  during 

other  iiiimilis  of  the  year.     This  condition  is  -•■  uni- 
ili.it   the  relative  percentages  of  producti   luring 

and  the  duller  season  have  not  varied  mate- 

rially in  ten  years,  except  when  temporarily  affected  by 
anticipation   of  a  sirike  or  other  abnormal   business  eon 

it  making  nil  allowances  for  Sundays,  holidays,  and 

other  usual  stoppages,  ii  is  fair  to  say  thai  the  excessive 

producing  capacity  results  in  an  average  ln>-  of  BO  days 
per  annum  for  all  mines,  compared  with  what  might  be 

properly  expected  with  a  reasonable  adjustment  of  the 
number  of  mines  attempting  to  run.  bo  the  number  actually 

required  to  fully  and  promptly  supply  all  demands. 
There  are  more  than  70,000  miners  and  mine  laborers 

a i  the  mini's  in  Illinois,  working  on  the  average  60  days 
[ier  year  less  than  they  could  work  if  there  were  a  reason- 

able adjustment  of  producing  capacity.  This  is  equivalent 
in  the  absolute  idleness  for  the  entire  year  of  12,000  to 

15,000  men.  The  very  low  average  number  of  days'  oper- 
ation causes  eoal  to  cos!  much  more  than  it  would  it'  fewer 

mines  wen'  operated  a  greater  number  of  days. 
The  intense  econ   y   forced  upon  the  mine-owners  by 

the   onditions  is  seriously  affecting  the  proper  conserva- 
tinn  nl  the  coal  deposits.  The  general  population  nf  1  lie 
riimiiiiiiiities  iii  which  coal  mines  are  situated  as  a  rule  are 

suffering  greatly  in  their  business  affairs. 

Advantage  op  Buyers 

Dnder  th   mditions  T  have  desi  ribed  the  seller  of  coal 

practically  is  under  duress  as  compared  with  the  buyer. 

A  seller  in  deciding  whether  to  ileal  with  any  given  buyer 
should  have  al  least  some  reasonable  equality  of  alternative 

advantage  or  disadvantage,  but  the  producer  of  eoal  under 

these  conditions  has  no  eqnality  of  choice.  If  a  coal  mine 

-taiuis  idle,  physical  deterioration  pr   ''Is  with  great  rapid- 
ity, in  many  eases  large  quantities  of  water  must  be 

pumped  out  constantly  or  the  mine  will  he  flooded  and  de- 
stroyed, while  in  others  underground  fires  from  spontaneous 

combustion  must  be  guarded  against  constantly.  A  heavy 

additional  penalty  is  thus  imposed  upon  the  mine-owner 
who  might  otherwise  choose  to  let  his  mine  remain  idle 
instead  of  producing  and  selling  eoal  at  a  direct  loss.  A 

merchant  or  manufacturer  is  not  put  to  the  choice  of 

selling  at  a  loss  or  being  put  to  ruinous  expense  to  avid 
having  his  store  or  factory  flooded  or  burned,  nor  is  the 

deterioration  of  an  idle  building  or  machinery  comparable 
in  any  degree  with  that  of  an  idle  mine. 

The  buyer  is  in  an  entirely  different  position  than  the 

siller.  Presumably,  any  two  buyers,  or  any  number  in 
fact,  may  legally  combine  to  place  their  purchases  with  this 
or  that  seller  at  their  pleasure.  No  doubt  it  is  true  that 
such  a  combination  of  buyers,  by  misrepresentation  of  facts 

or  other  acts  of  a  fraudulent  nature,  might  be  held  punish- 
able for  conspiracy  to  defraud.  But  in  such  ease  the 

legal  offense  would  consist  solely  of  the  misrepresentation 
or  the  fraudulent  acts.  The  mere  combination  to  purchase 

jointly  is  not   condemned  either  by  common  law  or  statute. 

There  are  numerous  things  which  could  be  dune  by  com- 

bination or  cooperation,  in  the  way  nf  regulating  produc- 
tion and  distribution,  with  a  view  to  reducing  the  cost  nf  j 

producing  and  distributing  the  coal  and  maintaining  the 
properties;  and  which,  at  the  same  time,  would  result  in 
direct  benefit  to  the  miners  and  mine  laborers  and  to  min- 

ing communities  generally.     The  general   public  would  be 

benefited  a:  improved  methods  should  n 
in  better  condition  of  the  coal  in  I  be  ground  and 

"I     capital    and    lain. i     1 1   1  . 
production,    anil    oven  But    il  pracl  icallj 

ruble  l«.  .ll.i  I   li\      Iiinalii.il  or  cooperation  any   im 

proveineiil  iu  methods  of  production  and  distribution  with nut   at   the 

or  destructive  competition;  although  such  movei 

im!  necessarily  nor  should  tbej   be  permitted  to  go  to  the 
extenl   of  Axing  or  arbitrarily  ci 

output,  or  eliminating  fair  ami  rca  tilion. 

We  do  in'i   believe  tin'  general  ■_•   I   requires  that   com 
Innatinn  or  cooperation  shall  be  illegal  merely  because  u 

lessens  the  number  of  competitors  in  an  industry,  or  I"- 
cause  it    reasonab  etion  and  distribution, 

,.-  because  it  may  have  si    effect  on  prices. 
Lessening  the  numb  ur  when 

tv,   ■  more   individuals  engage   in   a   partnership  oi 
form   a   corporation,   or   wheu    several    small   corporations 
are  merged  in  a  largi   e.     Bnl   this  is  not   generally  re 

garded  as  dangerous  units-  carried  to  the  extent  of  prae 

ti.-ally  arbitrary  control   of  the  situation. 
Regulation   of   production   and   distribution   or  coopers 

linn,  even  if  it  should  have  a  material  incidental  effect  on 

strai   I  or  destructive  competition  and  (hereby  on  prices 
which  have  been  forced  below  the  fair  cost  of  production 

and  distribution,  has  nol  yet  been  publicly  condemned  ami 

should  not  necessarily  be,  unless  it  goes  to  the  extent  of 
giving  practically  arbitrary  control  to  seller  against  buyer. 
We  believe  that  these  principles  should  be  recognized 

in  framing  and  administering  the  laws,  namely,  that  just 

as  unreasonable  combination  leads  to  no  competition,  so  no 

combination   leads   to   unreasonable   competition;   and   that 

c   petition  without  counter-check  or  reasonable  regulation 

destroys  itself  and  leads  to  consolidated  ownership  in  units 
whose  most  conspicuous  attribute  frequently  is  tremendous 

and  ominous  financial  power,  rather  than  increased  effi- 

ciency. The  history  of  the  cnal-prnducing  industry  has 
exemplified  these  principles  in  the  past  and  is  continuing 
to  do  so  today. 

The  Van  Roi  Mines 

Four  years  ago  the  I.e  Roi  No.  -  company  issued  a  sub- 
sidiary called  the  Van  Roi,  for  the  purpose  of  acquiring 

the  Vancouver  group  of  silver-lead-zinc  properties  in  the 
Slocan  district  of  British  Columbia.  The  capital  is  £34,500. 

divided  into  30,000  preferred  shares  of  £1  each  and  90,000 
common  shares  of  Is.  each.  The  purchase  price  was  £20,000 

cash  paid  to  the  local  owner's,  and  00.0(10  common  shares 
paid  to  the  Le  Roi  No.  2  company.  At  first,  the  company 
continued  to  send  the  ore  to  the  Wakefield  mill  for  con- 

centration, but  this  arrangement  ceased  in  August  1910. 

Subsequently  a  new  mill  was  built  on  the  other  side  of 

the  mountain,  and  an  adit  driven  to  deliver  the  ore;  also 
the  aerial  tramway  was  moved  to  the  new  position.  Oper- 
alinii  was  l'esumed  on  March  In  of  last  year.  The  report, 
covering  the  year  ended  September  30,  shows  that  during 
the  (i'o  months.  22,427  tons  of  ore  was  sent  to  the  con- 

centrator, averaging  3.74%  lead,  7.8%  zinc,  and  9.46  oz. 
silver.  The  production  was  1214  tons  of  lead  concentrate, 

averaging  65.3%  lead,  9.1%  zinc,  and  89.7  oz.  silver,  and 
1598  tons  of  zinc  concentrate  averaging  45.5%  zinc,  1.7% 

lead,  and  29.6  oz.  silver.  The  tailing  assayed  0.1%  lead. 

4.65%  zinc,  and  3.26  oz.  silver.  The  profit  and  loss  account 
shows  a  debit  of  £2661.  Since  the  end  of  the  year  under 

review,  the  company  has  been  making  a  profit,  and  the 

directors  and  managers  are  hopeful  of  the  future. 

According  to  The  Engineer,  foreign  patents  are  being 

applied  for  by  Chr.  Oftedahl.  of  Cbristiania,  for  a  chemical 
process  whereby  he  claims  that  iron  and  steel  plates  may 
be  hardened  and  made  unpierceable,  while  at  the  same  time 

their  normal  elasticity  is  maintained.  The  inventor  claims 
that  the  chemical  substance  required  can  be  added  during 

the  actual  process  of  rolling.  Experiments  are  contem- 
plated at  the  mills  of  a  large  foreign  works. 
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Geology  of  the  Pis  Pis  Mining  District  in  Nicaragua 

Bv  Oscar  H.  Hkksiiky 

The  Pis  Pis  mining  district  in  Nicaragua  comprises  an 
area   about    11    miles        -  isl    direction,   and 

abool    1]4    mili-s   wide.      lr    is   situated    in   tlie   valley    of 
the  Pis  Pis  river   (a  tributary  of  the  Waspnc  river 

the  divide  which  separates  that  stream  Erom  the  Tunkey 

and  Banbana  rivers  (tributaries  of  the  Prinzapulca  river), 

"and  in  the  basin  of  the  Tunkey  river,  lis  exact  situation 
is  not  known,  but  it  has  an  estimated  distance  from  Cape 

Gracias  ;i  Dioe  of  about  225  miles  by  the  Wanks.  Waspnc, 

and  Pis  Pis  rivers,  anil  from  Prinzapulca  of  about  195 
miles  by  the  Prinzapulca.  Banbana.  and  Tunkey  rivers. 

In  the  spring  of  1910  1  accompanied  a  party  of  min- 
ing engineers  to  the  Pis  Pis  district  and  spent  about  15 

days  in  it.  The  general  character  of  the  rocks  was  evi- 

dent in  the  Held,  but  to  'jet  an  expert  petrograpber's  opin- 
ion on  the  names  that  should  be  applied  to  them, 

of  thin  sections  was  submitted  to  A.  C.  Lawson,  of  the 

University  of  California.  They  were  studied  by  a  student 

at  the  university,  but  his  report  was  reviewed  and  amended 
by  Mr.  Lawson.  The  detailed  descriptive  notes  have  been 

incorporated  in  a  paper  entitled  'Geological  Reeonnaiss 

is  Northeastern  Nicaragua'  which  was  read  by  title  at  the 
March  1911  meeting  of  the  Cordilleran  Section  of  the  Geo 

<i  Society  of  America  and  will  be  printed  in  the 

bulletin  of  that  Society.  It  is  not  my  purpose  to  -^" 
at  length  into  the  general  geology,  but  to  treat  the  subject 
rather    from   an   economic   standpoint. 

The  greater  portion  of  the  district  is  occupied  by  a 
thick  scries  of  andesite  lavas  and  fragments]  rocks,  to 

much  of  which  the  term  augitc-audcsite  may  be  applied. 
Scattered  through  this  are  dikes  and  irregular  masses  of 
a  harder  andesite.  to  which  also  the  term  augite-andesite 
is    applicable. 

The  northeastern  portion  of  the  district  is  characterized 

by    B    mass   of    intrusive    rhyolite   about    4    miles    long    and 

1  mile  in  maximum  width.     Rhyolite  also  occurs  in  a  nar- 

row  band    of    hard,    flinty-appearing   rock    that    has    \ 
rise  to  the  Big   tails  on  the  Pis  Pis  river.     A   portion  of 

the  foot-wall  of  (he  Bonanza  vein  has  an  appearance 
ig  a  partly  decomposed  diorite,  but  no  material 

enough  for  microscopic  study  could  be  secured.     The  ap- 

proximate distributioi  -     rocks  will  be  given   in  a 
map  that  will  accompany  the  paper  mentioned  above. 

The  Pis  Pis  district  is  traversed  by  a  remarkable 

of  large  gold-quartz   veins.     All  the  larger  veins  have    i 
northeast-south v  and    dip    northwest    at 

van:  >  to  75°.     Some         'he  smaller  veins 
sverse  I"  the  large  ones.  All  have  resemblances  which 

indicate  that  they  are  members  of  one  system,  but  each 

-oine  character  distinguishing  it  from  the  others.  They 
were  deposited  in  actual  open  fissures  which  were  prob- 

ably reopened  from  time  to  time,  producing  a  fairly  defi- 
nite ribbon  structure.  T  -  generally  a  fine- 

grained quartz,  in  part  hard  and  barren,  and  in  part  im- 
pregnated by  sulphides.  Trustification  is  common,  and 

there  arc  many  crystal-lined  vugs.  Generally  there  is  no 
evidei  attic  replacement,  but  in  places  there 
are  frag  iiitry  rocKtin  the  vein  which  may  in 

part  have  been  replaced  by  quartz  and  sulphides.  In  the 
Bonanza  and  neighboring  veins  much  of  the  unoxidized  ore 
has  a  green  stain,  evidently  due  to  chlorite. 

The  sulphides  almost  invariably  present  below  the  zone 

of  oxidation  are  pyrite.  galena,  sphalerite,  and  chalcopyrite, 

.icatlv  varying  proportions.  The  mines  are  in  two 

groups,  the  northeastern  and  southwestern,  with  a  space 
of  about  3%  miles  between,  in  which  the  veins  are  present, 
but  not  denounced  and  developed.  The  northeastern  mines 

(except  the  Lone  Star  and  Panama)  including  the  Bo- 

nanza. Mars,  and  N'eptune  are  grouped  about  the  rhyolite 
area.      They    are    relatively    rich    in    quartz    aud    low    in 

sulphide  contAt.  The  Lone  Star  is  in  intrusive  augile- 
andesite  at  some  distance  from  the  rhyolite  area,  and  it 

shows  an  increase  of  sulphide,  particularly  galena.  The 

southwestern  group,  including  the  Siempre  Viva.  Constan- 
cia,  Concordia,  and  Trinidad  mines,  is  in  andesite.  ami 

relatively  rich  in  sulphides.  The  veins  of  this  group  are 

characterized  by  the  presence  of  a  large  quantity  of  fine- 

grained hematite  (specularite).  Thus  I  have  gained  the 
impression  that  the  veins  cutting  the  basic  rocks  are  richer 

in  sulphides  and  other  basic  minerals  than  those  in  and 

near  the  rhyolite  area,  making  it  more  difficult  to  extract 

the  gold  from  the  sulphide  ore.  The  Bonanza  and  Mars 
veins  are  quite  favorable  in  this  respect. 

The  country  nick  bordering  the  large  veins  abounds  in 

seams  of  quartz  extending  30  to  100  ft.  from  the  vein 

proper.  They  consist  of  the  same  kind  of  quartz  and 
sulphides  as  the  large  veins,  and  doubtless  carry  gold,  but 
it  does  not  appear  that  they  have  made  any  important 

orebodies.  These  stringers  are  l>est  developed  in  the  extru- 
sive andesite,  least  in  the  rhyolite. 

Aside  from  these  facts.  1  cannot  see  that  the  country 

rock  has  had  any  important  influence  over  the  veins.  They 

are  developed  in  all  the  formations  of  the  district  and  pass 
readily  from  one  to  another.  I  could  not  secure  any  \ 

evidence  that  the  deposition  of  the  gold  has  been  controlled 

by  the  wall-rock.  The  large  veins  are  in  the  form  of  a 
succession  of  lens,s  which  may  he  50  to  500  ft.  long  and 

10  to  85  ft.  in  maximum  width,  connected  by  short  string- 
ers of  quartz  li  in.  to  :i  ft.  thick.  It  is  a  rule  throughout 

the  district  that  the  wider  portions  of  the  veins  are 
richer  in  gold  than  the  narrower  portions:  but  the  smaller 

veins,  called  kilos  ( threads  i.  2  to  .">  ft.  thick,  and  which 
are  often  spurs  from  the  large  veins,  are  generally  of 

higher-grade  ore  than  the  large  veins.     Mine-owners  in   the 
district    try  to  connect    the   Siempre   Viva,    I   e   Star,   and 
Mars  veins  as  one  vein  about  10  miles  long,  but  I  think 

the  large  veins  are  only  1  to  3  miles  long,  dying  out  into 
a  group  of  string 

Although   the   veins   are    in    strong    fissures,    there   is   not 

much    evidence    that    they    are     due     to     faulting.      Strong 
_   -  are  not  often  present  along  the  walls,  and  t lie  gouges 

present    are    as    likely    to    be    within    the    veins    as    on    the 

walls,  and  are  perhaps  due  to  comparatively  recent  move- 
-.      The  distribution  of  the  wall-rocks  along  the 

in  a  few  cases  indie:;    -  s  t,  but  I  believe 

that  in  general  faulting  has  not  been  a::  important  fea- 
ture. As  to  transverse  post-mineral  faulting,  there  has 

been  little  of  it:  only  one  important  fault  of  this  nature 
was  detected. 

1  can  see  no  reason  why.  at  any  depth  at  which  these 
veins  are  cutting  the  same  formations  as  appear  at  the 

surface,  they  should  not  be  as  strongly  developed  and 

carry  the  same  content  in  gold  and  silver  as  they  do  in 

the  upper  part  of  the  sulphide  zone,  except  possibly  such 
ase  in  value  with  depth  as  may  be  common  to  gold- 

quartz  veins  in  general.  1  can  see  no  evidence  of  second- 
ary enrichment  below  the  zone  of  oxidation.  When  the 

veins  pass  beneath  the  volcanic  series  they  may  traverse 

entary  formations,  and  some  change  may  be  expected. 
For  reasons  too  elaborate  for  this  paper.  1  anticipate  that 

Ibis  will  not  occur  short  of  at  least  1500  ft.  in  depth.  Be- 
sides, veins  which,  like  the  Bonanza,  probably  pass  into 

the  rhyolite  mass,  may  traverse  it  to  such  depth  that  the 

base  of  the  andesite  may  not  figure  seriously  in  the  future 
of  their  mines.  The  vein  syste  -  -  rougly  developed 

in  the  extrusive  andesite  on  both  sides  of  the  l'is  Pis  dis- 
trict, but  from  the  fact  that  mines  lnrve  not  been  opened 

on  it  beyond  the  district  (except  in  far-distant  localities). 

I  presume  that  it  carries  much  less  gold.  This  suggests 
to   mr   that    the   gold   is   not    so   much   due   to   the  extrusive 
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wall  roeki   tail  i"  support  the  vein,  and  ii   falls  to 
nan/    imbedded   in    red   eJtey,   fanning   the   so-called 

•  i.     Thia   works   down   neighboring   slopes  and   may 
■  liar   sheet    From    _'   to  H>    ft.    thick.    The 

mine    baa   the   strongest    development    of   mania 
.  I-*-  the  vein  outcrops  on   the  creel   of  a   low   broad 

Where   the   slope    is   very   Bleep,   as   al    the    Lone 

mine,  there  is  no  workable  monto.    Most  of  the  mini's 
i    worked  some  mania,  bnl  much    re  of  the  vein  in 

place.     The  mines  pass  rather  rapidly  from  tl   xidized 
to   the   nnoxidized   zone,  there   being   no  strongly   marked 

.•I   mixed  Bulphides  and  secondary  oxidized  minerals. 
Tii  iliis  I  must  make  the  exception  thai  certain    pad 
portions  of  the  veins  may  remain  nnoxidized  to  the  surfi   
Al   the   Boi   /.a  mine  sulphide  ore  appears  al   a  number 
.it  places  in  bard  compact  portions  of  the  vein  within  30 
ti.  hi  the  surface  as  ii  was  before  mining  began.  Scum' 
oxidation  may  extend  down  along  seams  t"  a  depth  of 
Iihi  ft.,  Inn  I  believe  the  hulk  of  the  vein  is  unoxidized 

ai   "in  ft.   from   the  nearesl    poinl   on   the  Burface,  or  say 
100  ft.  from  il   ntcrop.     In  the  Neptune  vein  sulphide 
ore  occurs  in  places  practically  al  the  surface,  and  the 

oxidized  zone  is  probably  nowhere  deep  enough  i"  !»■ 
seriously  t  The  Mars  mine  is  nol   developed  to 
the  sulphide  zone  proper,  hut   bunches  of  unoxidized  ore 
occur  within  50  tn  75  ft.  of  the  surfi       The  Lone  Star 

mine  has  hundreds  "i  feel  of  ailiis  in  the  sulphide  zone. 
In  disregard  of  its  outcrop  high  above  neighboring  creeks, 
and  the  relatively  high  sulphide  content  favoring  oxidation, 
tlie  zone  ol  oxidation  probably  nowhere  extends  more  than 
inn  ft.  from  the  nearesl  poinl  on  the  surface  and  the 
weathering  of  the  country  ruck  to  a  nol  much  great  r 
"lepth.  At  the  big  vein  at  the  Constancia  mine,  outcrop- 

ping on  the  crest  of  a  high  ridge,  sulphides  are  appearing 
in   bunches   al    160    fl        the   La    Leticia   vein   only 
snip]  Erom   the  botl   E  a   shaft    100   ft. 

.leep.  The  zone  of  oxidation  in  tl"'  Siempre  Viva  vein 
along  the  2300-ft.  length  developed  in  tin-  Siempre  Viva 
mine,  extends  down  50  to  200  ft.,  generally  100  t'>  150  ft. 
The  Concordia  mine,  on  the  same  vein,  bad  not  reached 

sulphides  al  60  ft.  Al  the  Trinidad  mine,  also  on  the 
pre  Viva  vein,  the  zone  of  oxidation  extends  from 

75  to  150  ft.  deep. 
These  observations  prove  beyond  doubt  that  nowhere  in 

the  district  does  the  zone  of  oxidation  extend  very  deep, 

rarely  to  200  ft.;  probably  100  ft.  would  he  near  an  aver- 
age. The  humidity  of  the  climate  and  the  protection 

afforded  by  the  stiff  clay  covering  are  the  reasons  for  this 
shallow  depth  of  oxidation.  Heme,  any  proposed  exten- 

sive mining  operations  must  take  the  sulphide  ore  into 
immediate  consideration,  and  milling  plants  should  be 
planned  on  this  basis. 

The  question  of  the  tenor  of  the  sulphide  ore  is  inter- 
esting the  mine-owners.  Its  importance  lies  in  the  fact 

that  the  grade  of  the  oxidized  ore  at  most  of  the  mines 
is  so  low  that,  in  view  of  the  probable  lower  extraction  and 
increased  cost  of  working,  any  considerable  decrease  in  the 
average  content  of  the  ore  in  passing  from  the  oxidized 

to  the  nnoxidized  zone  -would  be  fatal  to  the  future  profita- 
ble operation  of  the  mines.  In  fact,  at  several  of  the  im- 

portant mines  the  end  of  the  oxidized  ore  is  in  sijfht,  and 
the  managers  realize  that  they  are  approaching  the  time 
when  they  must  face  the  problem  of  working  the  sulphide 
ore;   hence,  they  have  given   some  thought   to   the  subject 

ninl   i 

thai    t  tin 
'ion.    I    will   i   line   ||i\ 

to  the  remark  lhal  after  due  •  ■. 
.  .1   iipiiiimiK,   Ktati 

and  the  reaull  ol  sampling  al   tie-  i   i   iin|Kirtanl  mine,  I 
have  concluded  thai  the  sulphide  ore  will   ■  much 
lower    than     ll   Xldl/o.l           as     would     he     CX|   I'd     hum 

the  lessoning  in  weight  ol   the  former  by  leaching  of  the 

sulphides  ami  other  hasu-  minerals  exccpl  the  hematite. 
The  exact    pen.  ise   will    have   to   be  deter 
mined  tor  each  vein  b>  elaborate  development  ami  sampling. 
I  do  nol  think  thai  il  will  reach  Hi',  in  any  important 

cast 
li  is  noi  my  purpose  io  give  specific  and  detailed  iu forma 

lion  about  the  individual  miner,  as  mining  ventures,  hut 
a  tew  brief  noies  on  them  will  be  in  order.  Al  the  Bonanza 

mine  the  vein  1ms  been  pretty  thoroughly  exposed  along 
a  distai   E  aboul   1800  ft.  by  extensive  cuts  and  several 
adits.      Il     has     a     northeast     course     ami     lias    a     norlliweM 

dip  ui  Ti  t"  50  .  The  loot  wall  toward  the  northeast  is 

diorite  i  .'i.  toward  the  southwest  andesite.     The  banging- 

IXIMANs  POLING  A   1'ITI'AN    l\    EASTERN    NICARAGUA. 

wall     i   k    toward    the    northeast     is    andesite.    toward    the 

southwest  rhyolite.  The  large  rhyolite  ana  Lies  close  to 
the  vein  on  the  north.  The  vein  is  made  up  of  Eour  large 
ore  lenso  varying  in  length  from  about  200  to  over  500 
II.  and  in  maximum  width  from  i:t  to  1!)  ft.,  separated 

by  low-grade  portions  where  the  vein  is  narrow.     The  Xep 
tune    vein    is   entirely    in    rhyolite,    and    dips      -I  Invest  ward 
35  to  58°.  It  has  the  usual  lenticular  form,  the  lenses 
liesl   developed   riiim hi".'  from  3   to  25   ft.   in   thickness;   they 
may  average  between  10  and  15  ft.,  nol  all  good  ore.  but 
all   vein   quartz  and   sulphides.     The   Nepti     may   be   a 
portion   of  the  Ii   inza  vein  faulted  by  what    1    have  called 
the  Ribahaones  fault. 

The  southwestern  porti   f  the  .Mais  vein  is  in  rhyolite. 

is  only  :;  to  5  ft.  thick,  dips  northwest  30  to  00°, 
and  although  some  portions  of  it  assay  well,  il  has  nol 
heen  milled  to  any  important  extent.  Near  the  poinl  where 
extrusive  augite-andesite  appears  in  the  hanging  wall,  the 
vein  rapidly  thickens  to  about  15  ft.,  and  thence  northeast- 

ward it  is  one  of  the  large  veins  of  the  district  and  has 
heen  extensively  mined  in  open  cuts.  It  continues  to  have 
an  andesite  banging  wall  and  rhyolite  loot-wall  nearly  to 
the  point  where  it  splits  into  two  large  branches,  of  which 
the  right-hand  branch  is  10  to  15  ft.  thick.  The  two 

branches ' probably  reunite  at  about  the  summit  of  Mais 

peak,  forming  a  vein  J"i  to  .'!"i  ft.  thick  horizontally.  This part  has  andesite  and  rhyolite  so  mixed  in  both  walls  that 
1  have  concluded  that  the  country  is  mainly  andesite, 
abounding  in  small  rhyolite  dikes.  The  dip  of  the  vein 

here  is  70°.  Not  all  of  the  quartz  is  ore,  but  large  bodies 
of  it  reach  a  fair  milling  grade.  It  is  my  impression 
that  the  nnoxidized  ore  will  have  a  smaller  percentage  of 
and  simpler  sulphides  than  any  other  important  mine  in 
the  district. 

The  Venus  is  a  strong  vein,  of  which  the  outcrop  has 
produced  a  sharp  ridge  leading  to  one  of  the  highest  peaks 
of  the  district.     The   lenses  mav  reach   a  thickness  of  10 
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i<>  15  li.  normal  i"  the  dip,  which  is  70  northward.  The 
vein  orked,  bul  is  intei 

thai  ii  passes  from  the  intrusive  augite-andesite  into  the 
rhyolite  without  any  change  in  the  gold  content. 

The  Lone  Si:ir  mine  lias  two  veins,  which  arc-  developed 

bj    a  number  o  il   thousand    feet, 
The  Lone  Star  vein  sei  tut  from  6  in.  to  17  It.  wide 

rizontal    as   ment)   and  iderable  distance 

may  be  10  I"  15  ft.  wide.    The  profitable  ore  is  in  lenticular 

Is  which  have-  been  developed  down  into  the  sal; 
zone.  The  Highland  Mary  vein  lies  mainly  about  LO 
northwest  of  the  other  and  is  to   unite   with  il 

at  the  top  of  the  ridge.  The  principal  working  on  ii  is 
in  the  centre  of  a  large  lens;  from  an  open  cut  the  quartz 
seems  to  have  been  quarried  30  ft.  wide  for  a  distance  of 
200  ft.  On  No.  ii  level  the  ore  is  said  to  be  86  ft.  wide 

in  one  cross-cut.    Both  veins  are  in  intrusive  augite-andesite. 
The  Constancia  property,  all  of  which  is  underlain  by 

andesite  (aside  from  the  vein  quartz),  has  the  large  El 
Vesnvio  vein,  apparently  developed  by  over  2300  ft.  of 
adits    and    drifts.       [1  i    be    30    to    40    ft.,    and    in 

one  place  probably  75  ft.,  wide  horizontally.  It  dips  to  the 

northwest  70'  .  However,  mining  operations  have  been  ear- 
ned on  chiefly  on  a  group  of  smaller  and  richer  veins  lying 

north  of  the  l>i^r  vein.  The  La  Leticia  vein  averages  3  to 
ith  a  maximum  said  to  be  14  ft.  It  is  a 

well  denned  fissure  vein  dipping  northward  about  75'  .  It 
seems  to  abut  on  and  end  at  the  La  Constancia  vein,  work- 

ings on  which  are  caved,  bul  which  is  described  at  5  to  ii  ft. 

wide,  500  ft  long,  running  through  a  liill  60  ft.  high 
between  two  creeks  and  not  found  beyond  them.  Several 

other  veins  occur  on   the   propel 

The  Siempre  Viva,  one  of  the  oldest  and  best  developed 
mines  of  the  district,  is  opened  on  a  zone  of  breeciation 

35  or  40  ft.  wide,  trending  northeast  and  dipping  northwest 

65°.  The  banging  wall  as  exposed  in  the  New  adit  is  a 
verj    hard,  fine-grained   augite-andesite,  and  the   loot -wall 
rock  an  extrusive  andesite  of  different   appears]       The 

breccia  is  cemented  by  fine-grained  quartz  and  hematite 
in  black  grains.  This  material  is  said  to  be  nearly  barren 

of  gold.  Il  is  traversed  by  veins  {,t'  quartz  which,  below 
the  /one  of  oxidation,  are  rich  in  hematite  and  pyrite,  with 
some  chalcopyrite  and  traces  of  sphalerite  and  galena. 
Quartz  stringers  come  in  obliquely  from  the  banging  wall, 

enlarge  in  the  brecciated  zone,  and  trend  with  ii  for  hun- 
dreds of  feet  The  n  underground  is  generally 

5  ft.  wide,  opening  into  bulges  as  much  as  15  ft. 
wide.  Going  northeastward  the  vein  splits,  the  left-hand 
branch  pretty  certainly  going  to  the  Trinidad  mine  where. 

with  the  exception  of  one  place  where  it  is  pinched  to  a 

mere  gouge,  it  is  generally  3  to  5  ft.  thick,  bulging  to 
10  ft.  in  short  sections.  The  vein  is  said  to  have  some 

•coarse  gold',  hni  that  dues  not  mean  grains  as  large  as  a 
pinhead.  In  the  opposite  direction,  the  siempre  Viva  vein 

goes  to  the  Concordia  mine,  where  the  quartz  is  in  streaks 

3  i"  10  and  even  1-"'  ft.  thick  distributed  through  breccia. The    B  asure   is  an  old  mine  on  a  vein  in  the 

rhyolite  in  the  northeastern  part  of  the  district.  At  the 

Morning  Star  mine  -  illed  from  a  vein 

2   to  4   i't.   thick    (reaching  6   ft.   in   one   place),   cutting 
en   readily   in   some  of   it. 

At   the  Panama  mine  the  main  vein  as  exposed  in  a  120-ft. 

adil  is  6  ft.  « ide,  ;  o)  ribbo  ructure,  quartz  and 

sulphides  (chiefly  galena,  •  lerite,  pyrite,  and 

chalcopyrite).    Si  *.  thick  are  solid  sulphides, 
and  ! !  -  rather  rich  in  sulphides. 

is  a  remarkable  uniformity  of  gold  content  through- 
out the  district.  No  i  companies  mill  much  on' 

carrying  over  $10  per  ton.     With  ca  j    --   ore 

would  probably  i»  „lv  average.  Nearly 
tlie  whole  o  I  i    ■  star.  High- 

land Mary,  La  Leticia,  at  1  the  quartz  of  the  Siempre  Viva 

probablj  i  ;  er  ton.    This  compara- 

tive uniformity  i-  related  to  the  uniformly  fine-grained 
character  of  the  gold  and   its  associ  with  widely  dis- 

trained sulphide-.     In  other  words,  the  ores 

lot  'pockety,'  as  the  term  is  commonlv  us 

The  vein  quart/,  will  be  very  hard  at  depth,  thai  of  the 

northeastern  group,  except    the   l.one  Star,   harder  than   the 

Star  and  tin'  southwestern   group.     The  wall-rock  at 

depth   will   he   hard.  I  he   intrusive  andesite  and  certain    por- 
of    the    extrusive    andesite    extremely    hard.      I    think 
walls  will  stand  well  and  the  mines  not  require  much 

timber.     I  cxpett   them  not   to  he  unusually  wet  at  depth. 

In  short,  the  geology  of  the  Pis  1'is  district  is  generally 
favorable   to   the   future  ■  ■!    its   mines.     In    fact,  it   is  at 

present    then  eature.     The  economic  con- 

ditions  hut    that's   another  story,   which.   I   believe,  will 
he  discussed   at    length    by    an   engineer  who   has   lived    long 
in  the  district. 

Tasmanian  Gold  Mine 

The  gold  inn  -    in  Tasmania  controlled  by  John  Taylor  & 

Sons   i-   giving   disappointing    results.      The  company,  called 
the  Tasmania  Gold  M.  Co.,  was  formed  in  1903  to  am 

properties  at  Beaconsfield,  Tasmania,  that  had  been  pre- 
viously operated  by  a  local  company.  These  mines  had 

been  successful  gold  producers,  hut  owing  to  the  increase 
of  the  How  of  water  in  depth,  the  continued  working  of  the 

property  involved  a  lav  greater  expenditure  on  pumping 

plant  than  the  local  owner-  could  afford.  This  capital  was 
provided  on  the  flotation  of  the  London  company,  and  the 

plant  laid  down  is  one  of  Henry  Davey's  best  examples  of 
the  modern  Cornish  pump.  The  water  trouble  has  not,  how- 

ever, been  the  only  drawback,  Eor  the  lode  has  proved  of 

irregular  content  in  depth.  In  1909  the  grade  fell  seriously, 
and  in  October  1910,  it  was  found  necessary  to  reconstruct 

the  company  in  order  to  provide  new  capital.  The  nominal 
capital  was  then  reduced  from  £500,000  to  £250,000  by 

altering  the  denomination  of  the  shares  from  £1  to  10s.. 
and  the  new  shares  were  issued  credited  with  7s.  6d.  paid. 

thus  carrying  a  liability  of  2s.  lid.,  sufficient  to  provide 
£62,500  in  cash.  The  reeonsl ruction  of  the  company  was 

successfully  carried  through,  ami  one  shilling  per  share  has 
been  called  up.  During  the  period  under  review,  53,968 

Puis  of  ore  was  raised,  from  which  23,143  oz.  gold  was  re- 

eovered,  realizing  £97,820.  The  expenditure  at  the  mine  and 
in  England  amounted  P.  0.01,913,  leaving  a  loss  of  £4020. 
The  development  work  has  been  actively  carried  on  at  the 

deeper  levels,  especially  on  the  1370-ft.  level  east.  The  re- 
sults  have  not  been  altogether  satisfactory,  owing  to  the 
presence  of  a  horse  of  country  rock.  The  shaft  tapping 

the  lower  levels  has  been  sunk  to  1530  ft.,  and  a  drift  is 

being  started  at  1500  ft.  The  results  here  obtained  will  de- 
termine the  future  of  the  company.  The  ore  reserve  above 

the  i:)70-ft.  level  is  estimated  at  43.0S4  tons,  in  addition  to 

which  27.22S  tons  is  'partly  developed.'  and  30,000  tons  is 
'probable.1  The  company  has  never  paid  any  dividends  up iii  he  present. 

Porcupine  Development 

The  cross-cuts  from  the  200-ft.  station  of  the  Porcupine 
Gold  Mines  Co.  have  intersected  No.  2  and  3  veins.  Up 

to  January  15  about  100  ft.  of  driving  had  been  done  on 
No.  2  vein  on  Ihe  200-ft.  level.  The  installation  of  the 

Ill-drill  compressor  and  the  40-hp.  hoist  mentioned  in  the 

nine  nf  November  (>  have  been  completed.  Hill  machin- 

ery should  begin  t"  he  delivered  at  the  mine  soon  after  the 
of  February,  and  it  is  hoped  that  it  will  he  erected 

and  in  operation  soon  alter  April  1.  The  mill  is  being 

constructed  by  tic  Canada  Foundry  Co..  Ltd.,  under  a  guar- 
ai   id     minimum    capacity    of    100    tons    per    day.      Tt    is 

I   that  this  tonnage1  will   he  considerably  exc 
The    railway   is   completed    to   within    one-half   mile   of   the 
district. 

Miners  in  southern  British  Columbia  will  petition  the 

Government  to  establish  an  assay  office  and  a  gold  haying 
station  at  Trail.  They  Bay  that  several  thousand  dollars 

per  year  could  he  saved  to  miners,  which  is  now  being  paid 
in  express  charges  to  distant  assay  offices. 
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Putu  Placers 

i.  land  al   \  alparaiso,  Chile, 
ink,.  -  lo  Talra.     Here 

Iparaiao  to tin      rah  n 

ln.nt-  1)11  i-  four  lionra.     The 

r   »  lu-iii'.-   lost   111  i-in-li   poinl. 
San   Prniiciaro  I"  Panama  bj    waj  lrlean« 

require*    lays,  and   from   Panama   lo   Valparaiso   ra 
quires  from  fifteen  lo  twent}   days,  depending  on  sleauici ■ 

Gold  ma  round  al  Putf  in  1011  and  created  exi 
all  up  and  down  the   Weal   Coast.     The  Hrsl   gold   found 
araa  in  -i  boulder  bedded  in  an  old   foundation     bon   old, 

ii  I    them  I  bat  il   in 

in     lilt'     nri_-llli"ll   I     .ili.l 

id   clone,   though   within    Bft)    mi 

ll.ll  V     |s    III: 

concerned,  the  lull*  beiux   red   with   iron  and  Ibi   untrj 
rook  being  soft,  nearlj  vertical  Blato,  rul  with  parallel  and 

transverse  stringers  "I  quart*.     Several  1 1 ■  ■_•  1  ■  rlil 
aloug   the   road    from   Conatitucion    to    Pull  o-bour 

canter)   indicate  thai   it  i*  a  ■likely'  gold  oountry.  if  1 1m t 
means  anythii 

Before  the  sbi  ipanj  of  pi 

were  printed,  Ihey  were  being  speculated  with  on  the  l.\ 
.  Iinuge.  The  slum--  have  ••■  par  value  "i  HJT200,  and  aa  1 
lefl  Santiago  the)  bad  dropped  to  $100,  due  to  the  aasj 

uragemenl  of  the  members  "I  the  farming  community 

where  the  float  «a.-  found.  It'  the  vein  baa  really  been 
found,  some  "ill  be  sorry.     The  new    ipany  will  have 

TRANSPORTATION    AS  IT  IS  Now. 

WORK  OF  THE   PUTT/I  SOS. 

ON  THE  WAV  TO  PUTU. 

LAUDING    AT   CONSTTTUCION. 

no  one  knows.  Some  say  ii  was  buried  there  t"  bide  ii 
from  tlie  early  Spaniards,  some  say  it  was  found  on  an 

al  sea  beach,  and  others  say  the  gold  grew  right  there 
in  tin-  rock  after  ii  was  placed  in  the  foundation.  The 
finder  of  tin-  boulder  told  others,  so  the  population  of  the 
entire  town  stampeded  to  find  more.  They  found  it.  The 

conservative  estimate  made  last  fall  places  tin-  amount  al 
$100,000.  The  first  locator  was  Sr.  Rodriguez.  He  and 
his  friends  formed  a  prospecting  company  and  began  look 
ing  for  the  vein.     They  found   ii   after  barely  two  weeks 
search. 

[  visited  the  place  among  the  first,  expecting  to  sell  some 
machinery,  but  if  all  the  rock  found  contains  50  to  9091 

of  gold,  machinery  will  be  at  a  discount.  One  of  the  mem- 
bers of  the  original  prospecting  company  wanted  i"  know 

what  kind  of  machinery  \  recommended,  after  seeing  the 
me.  ami  after  I  explained  that  not  much  machinery  was 
required  beyond  a  melting  pot,  be  insisted  thai  machinery 
was  iise.l  iii  California,  Alaska,  and  South  Africa  to  gel 
the  rock  off  the  sold,  and  would  I  kindly  tell  him  how 
they  were  to  gel  this  rock  off  if  they  .li.l  nol  use  machinery? 
They  also  wanted  to  know  whal  system  was  used  in  the 
stales  to  prevent  thefts  of  gold. 

At  first  the  specimens  were  sold  al  much  less  than  their 

value  in  weight  of  gold,  the  local  people  feeling  not  cer- 
tain (hat  they  were  really  selling  gold.     Now  that  the  con- 

plenty  of  water-power  or  wood  fuel,  as  they  prefer.  The 
prospector  for  more  mines  will  find  ideal  climatic  condi- 

tions, reasonable  food  prices,  cheap  labor  (60c.  per  day), 

and  plenty  of  grass  for  the  burro.  Many  small  prospect- 
ing parties  are  in  the  Held,  and  as  Chileans  lean  more 

toward  agriculture  than  mining,  the  foreigner  will  prob- 
ably lie  the  first  and  most  successful  in  the  field.  It  is  a 

long  way  to  come  to  prospect.  The  traveling  expenses 

one  way  from  New  York  to  I'uh't  will  not  he  far  short 
of  $500.  And  with  labor  at  the  price  it  is,  there  is  no 
opportunity  to  go  to  work  after  using  up  the  grubstake. 
Chileans  appreciate  Americans  above  their  true  worth,  so 
personal  relations  will  always  be  pleasant;  and  Chileans 
can  be  compared  in  every  way  with  American,  English, 

or  French,  so  don't  think  you  are  coining  among  savages 
that  still  wear  feathers. 

THE  board  of  the  Mining  Companies  Association  of 
southern  Russia  states  thai  coal  mined  in  the  Don  bash] 

for  the  first  seven  months  of  191]  aggregated  1,647,000  tons 
of  anthracite  and  10,332,000  tons  of  bituminous. 

Asbestos  was  mined  in  1910  only  in  the  four  mines  of 

the  First  Siberian  Association,  situated  in  the  Angara  min- 
ing district,  the  production  amounting  to  about  33  tons, 

which  was  sold  at  .*f).'j  per  ton  at  the  mines. 
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High-Duty  Gravity  Stamps 
By  li.  Stabler 

The  primitive  structure  of  gravity  stamps,  their  clumsy 

appearance   ntrasted  with  a  compact   and  sweet-running 
dynamo,  has  been  a  perpetual  temptation  to  the  mechanical 

engineer  to  replace  them  by  some  more  ingenious  ma- 
chinery. While  all  new  appliances  invented  for  the  pur- 

pose have  so  far  ended  on  the  scrap  heap,  even  before  the 

•puffs'  proclaiming  'the  passing  of  t lie  stamp'  bad  made 
the  rounds  of  the  press,  the  stamp  still  shows  a  vigorous 
vitality  readily  explained  by  the  following  considerations: 

1.  Tli<-  countless  alternations  of  stresses,  inevitably  pro- 
duced in  breaking  hard  rock,  loosens  all  the  parts  of  com- 

plicated machinery  in  time,  and  only  the  toughest  and  bul- 
kiest materials  can  -land  the  destructive  effect  of  resilience 

in  the  long  run. 

li.  The  great  adaptability  of  the  stamp  to  varying  work- 
ing conditions  and  its  range  of  duty,  especially  with  regard 

to  size  of  feed.  It  is  helped  in  this  direction  by  a  most  satis- 

factory automatic  feeder,  a  'thinking'  mechanical  device 
which  regulates  the  feed  according  to  the  digestion  of  the 
stamp. 

Table  I 

Distribution  of  Gold  content*  over  Grades  in  Battery  pulps. 

Grade. 

600  mesh. 

Orig.  6-4  Dwt. 

Ton  Cap. 

(•216in.    x    446in.| 

Orig.  3  9  Dwt. 

Weight*. 

Am.   Vol. 

per  ton. 
I  Am.  Vsl. Weight*,     j  per  ton. 

+  30 40 
60 

+  80 -80 

in. 
•0197 

0146 

•010 
■006 

•006. 

.o 
9-76 

20-50 
8-50 

170< 44  25 

Dwt. 14 

2  0 
2  8 
5  1 
8  1 

% 
63  25 6-25 

7-75 7-26 

28  50 

Dwt. 

4-2 SO 
38 

7-6 

6-3 
100% 

100% 

:;.  Its  'life'  is  practically  unlimited,  as  all  its  parts  can 
continously  he  replaced  by  repairs  made  by  mine  workmen. 

I.  Ciushing  by  impact,  as  done  bj  stamps,  is  extremely 
well  suited  for  freeing  the  metallic  gold  and  pyiite  from 

their  gangue.  The  enrichment  of  the  liner  grades  in  gold 

content,  as  illustrate,!  by  the  following  figures,  explains  the 
great  ai   ability  of  battery  pulps  to  amalgamation. 

In  an  appreciation  of  the  undoubted  merits  of  the  Nisseu 

stamp  it  is  to  lie  regretted  thai  it  has  not  been  given  a  more 

test.  The  summary  of  the  'exhaustive'  losl- 
t-arried  out  at  the  City  Deep,  Ltd..  by  the  Central  Mining 
&  Investment  Corporation,  Ltd..  consists  of  but  a  few 

picked   tests  made   under   working  conditions,  which   vary 
just   enough  to  allow  a  correct  conclusion  to  he  drawn  a-  to 

the  effect   "i    these  variations.     My  method   of  computing 
crusl  icy,    is   practised   during  the  last   three  years 
in    the   experimental    work   carried    out    on   behalf   of   the 

Mines  Trials  i'   tittee,   bas  been    proved   to  give  highly 
satisfactory  and  reliable  results,  and  it  is  therefore  gratify- 

ing to  me  to  have  it  confirmed  by  11.  S.  Hall.1  who  tells  us 

after  carefi  ttion  "it  was  unanimously  decided 
that  this  method  would  he  applied  to  all  crushing  tests  of 

the  McGill   University."     However,  here  in  Johannesburg, 
the  Central  Mining  &  Investment  Corporation.  Ltd..  which 
contributes  to  the  costs  of  the  Mine-.  Trials  Committee,  and 

is  largely  represented  in  that  -body,  seems  to  give  a  loo 
liberal  interpretation  to  the  maxim  of  the  Lord,  not  to  let 

your  right  hand  know  what  your  left  does.  In  order  to 

make  the  data  of  the  summary  of  Mr.  Xissen's  paper  more 
legible,  the  gradings  bave  been  replaced  by  the  one  repre- 

sentative  figure  of  their  i   manical   value,  ami   the   three 

factors  determining  the  energy  invested  in  the  stamps  by 
the   one   value   of   font-poumls   per  second. 

•Author's  revised  copy  of  paper  printed  in  The  South 
African  Mining  Journal,  December  '.'.  1911, 

i'The  Economics  of  Tube  Milling,'  Bull.  Inst.  Min.  &  Met., 
August  30,  1911:  Minimi  nnd  Scientific  Press,  September  23 
1911. 

The    i   dianical    value-    of    tin-    gradings    are    practically 

indentieal   for  both  types  "I   stamps  and  exactly  correspond 
to  those  of  the  curve  established  for  varying  coarseness  of 

battery  mesh.  This  confirms  the  statement  made  in-19092 
(referring  to  lighter  stamps i  thai  the  gradings  of  screen 

pulps  ai   t  materially  affected  by  varying  working  con- 
ditions of  stamps,  but  are  practically  exclusively  determined 

by  the  mesh  aperture,  and  it  shows  that  the  principle  also 
holds  good  for  heavy  stamp.-,  at  least  within  the  range  of 

the  coarse  meshes  used  in  the  above  lests.  The  horse-power 
consumption  has  been  calculated  from  the  value  of  the 

foot-pounds  per  second,  with  an  allowance  of  25',  for  loss 
in  friction  (in  an  old  mill  oil',-  is  nearer  the  truth).  By 
this  method  the  power  consumption  works  out  lower,  iu  all 
tests,  for  the  ordinary  stamps,  while  the  table  of  the  Cen- 

tral Mining  &  Investment  Corporal  i    Ltd..  with  one  CI- 

TABLE II 

Example  of  full  Grading  of  en  Average  Battery-Peed 

Gradings  reduoed. 

to   4  lin.,  and  — lin. I. MM 
Mesh. 
Value. 

Weights. 

M.-oli. 

portion. 

M»h. 

of  Oracle. Value. 
Weights. Meoh. 

Value. 
E.U % E.U % 

E.U. 
4  73 

27  97 
1  323 

41-6 

1-983 

2  90 
1315 

0-381 

19-3 

0-66D 

2  18 
7-93 

0171 

11-8 

0-266 

1-56 

6-22 

0-081 

7-8 
0122 

108 

3-76 0-040 

6-6 

0060 0-50 
6  01 

0026 

7-5 

0  038 

A  pert. 

0  08 

0 

1 

417 
0  003 

8  6 0  005 

+  lin. 67-21 

710 

-2024 

100% 

-3-003 

0  071 

21-7 

0-217 

Jin. 

2 
3 

7-93 0-238 

24-2 

0-726 

jin. 

4 — — — — 
6 

305 
0178 

10  9 

0  646 

jin. 

6 — — — 
7 3  34 0  234 

10-2 

0-714 

tin. 

'         8 

— t — — 
holes 

9 2  33 

0-210 

7-2 

0-648 

6 

10 

— — 
11 1  90 

0  209 
6-9 

0-649 

8 12 — — — 
— 13 

0-81 

0  106 
2-5 

0-325 
12 

14 — — — — 
— 16 

0  91 
0137 

2-8 

0-420 

.       20 

18 

— — 
— 

17 

077 
0  131 2  4                   0-408 30 

18 

— — —                    — — 19 

0  02 

0176 

20                     0661 60 

20 

— — —                      — 
21 

0-97 0-204 

3-0                     0-610 +  80 

22 

—                   — 
t«J0 

27 

i.  Val.  of  + 

lue  of  tota 

2  06 

0  656 
6  3                   1-701 — 

100% 

lin.  Grades 
feed 

t2  448 
2-024 

100%        '     +7-514 Less  Meo 

Mech.   V. 

0-424 

ception,  gives  hover  values  for  the  Nissen  stamp.  Since 

the  mechanical  arrangements  for  lifting  the  stamps  are 

practically  the  sane-  in  both  types,  the  horse-power  (as 
theoretically  established  i  must  be  taken  as  giving  more  cor- 

rect relative  values  than  those  obtainable  by  unreliable  di- 

rect measurements.  A  possible  error  made  by  taking  ex- 
actly tin-  same  height  of  drop  for  both  cases  would  be  iu 

favor  of  tin-  Xisseu  stamp,  which,  being  heavier,  might  bave 
its  lift  a  little  increased  in  consequence  of  a  greater    u- 
pression  of  the  rock-bed-  I  mil  satisfied  thai  all  necessary 
precautions  have  been  taken  for  exact  tonnage  measure- 

ments, tin-  duties  given  in  the  table  must  be  accepted  with 
reserve.  In  truth,  they  are  in  some  eases  not  logically  re- 

lated to  one  another,  nor  to  the  conditions  of  the  individual 

lests.  The  greatest  drawbacks  for  such  tonnage  measure- 
ments are  the  continuous  fluctuations  in  the  proportion  of 

'lines'  contained  in  the  feed.  From  the  following  com- 
plete grading  of  a  battery  feed  it  will  be  noted  that,  while 

the  mechanical  value  of  the  total  feed  is  11.424  B.U.,  or  say 

II.  the  -\-  inch  portion  (about  %),  taken  alone,  works  out 

at  -3.0  E.U.  (the  -  indicating  coarser  than  the  one-inch,  or 
fl  -  grade),  and  the  -  inch  portion  at  -I-  7.5  E.  lT.  (Table 
II). 

Assuming  as  an   extreme  ease  that   temporarily  only  the 

=Mines  Trials  Committee,  second  report  of  Sub-Committee. 
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Mlilcd 

«iili  '  lii   llic  other 

limiil.  it  i  'I   

ibould  be  ...  Iianiral  ml 

III*  terpen   pulp  an  the  prelui .ink. 

•  i nlingl\    increased  duly.      In   tin- 
ill  ii-i-.  «    age  and  power  men 

Bible,  ii  mi  ascertained  thai  the  variations 

ut  Us  •  lad  the  duty  l»\  aboul 

2  i"iis  per  hour,  or  1">'.   ol  the  duty.    Witboul  special  ar 
•  ments  and   precautions   the  obtaining  of   represents 

tires  average  samples  of  a  day's  run  is  practically  impos- 
sible, and  for  comparative  teats  il  is  jus)  a*  accurate    or 

orate,  it  yon  like     to  assume  the  l   I  to  be  uniform 

ami  of  the  ii  grade. 

As  stamps  undei  exactly  similar  conditions  do  invariably 

tin-  game  class  of  work,  ii  is  more  advisable  to  extend  ex- 

perimental   tests    over    comparatively    Bhort    periods   only, 

X  U'.l.l 

111    -link, 

anil    -nil   i.i 

The  Ipwi  shown  in    1 1,,-  mil, 
partly  due  i"  em  i  deformation  within  the  Ii 

..i  elasticity,  annul  deformation  before  reaching  the 

breaking  point.     To  -     extent,  however,  the  loss  "i  hIi 

cienry  is  only  apparent,  as  the  lower  dutj 

extent  balanced  by  a  larger  amount  of  Brushing  work  per- 

formed in  the  verj   finest   grades  as  ■  consequence  of  tha 

attrition  and  abrasive  action.    By  taking  for  the  mechanical 

value  of  the     200  grade  a  Btandnrd  value  "I  2fl  K.I  ..  the 

work  done  in   producing  ultra  Bne  >Ii    is  not  accounted 

for,  liui  ilii-  i-  « i ■  1 1 1 « -  justified,  as.  for  Rand  ore,  grinding 

finer  than  t"  200    ah   is  mere  waste  of  energy,     I 

these  pr   ises  may   in-  made  the  deduction  that   the  m 

periority  of  il»-   Nissen  stamp  would  !»■  siill  more   pro- 
nounced  when  crushing  through  finer  mesh,    The  policj  ol 

ultra  fine  grinding  by  wholesale  tube-milling,  jusl   now  in 

in 

Tyler  T  C  I  Mesh. :6  In. 

City  Nissen 
Slump.       i '.  ■  n  Stamp. 

l'i    II.  nop      23.49  21.98  2.1.43 
■Power  consumption  per  stamp,  hp.       .3  i  5.00 

Duty  p-r  _'i   in.   per  sunup,  tons..      -1.17  li 
■  theoretical)         I  (14.50) 
value  of  pulp,   B.D      17.26         17.11  17.31 

,-lt.liii.  in, .  -h    efficiency   par  hp....    70.00         63.69  90.00 
.-.-    in    efficiency    21. r.  28.6% 

0.277  In.  BQ. 

City 

81.94 4.98 

19  !." 

il'::.   
17.62 

7   

N'fss.li 

Stamp. 
j  i  82 

:,.7, 1 

89.81 

(24  7."  , 

ir..'.i7 

91.80 

City 

1 1,.. -p. 

80.96 

'    4.76 

80.96 
(21.00) 

16.88 

74.80 

Nissen S  tarn  p 

28.11 

6.39 

:,.  69 

16.88 
108.40 

88.691 

sq.  Mesh.    0.37.'.  In   , Nissen         City 

Stamp.        I   |. 
24.21  20.92 
5.50  1.76 

27.74  84.84 
(26.   22.60) 
16.28  16.81 
111.70  88.60 

18.6' 

City 

...  i 

22.64 
5.12 22.72 

(24.00) 

16  7.7 

73.50 

Ft.  lb.  see.  - 

551) 
hp. tnech.  effic. Duty    (tons  |n*r  21    hrl    l,y   m.-rh.   value 

I.P. 

during  which  the  working  i   ditions  can  be  perfectly  eon- 
trolled  ami  maintained.  By  making  tests  in  one  series  for 

each  variable,  the  use  "t  the  regular  curve  obtained  is  nol 

only  a  valnable  check,  bnl  also  the  only  way  to  arrive  al 
definite  conclusions  as  in  the  effect  of  the  variables  on 

crashing  efficiency.  Allowing  for  all  these  uncertainties  in 

the  data  given,  the  fad  remains  thai  the  Nissen  stamp  shows 

a  decidedly  higher  efficiency  than  ordinary  stamps. 

In  contrast  to  life,  which  is  created  by  life,  but  doomed 

to  pass  away   into  spheres  hitherto  tna   ssible  to  human 

research,  matter  and  energy  can  neither  !»•  produced  nor  de- 

stroyed, but  only  converted.  Theoretically,  no  efficient  ma- 

chines exist,  and  what  we  call  in  practice  efficiency  is  only 

the  relative  amount  of  useful  work  done  with  regard  to 

the  spcrial  purpose  tor  which  the  machine  has  been  de- 
ed. With  ihis  reserve  the  greater  efficiency  of  the 

Nissen  stamp,  or  tin-  relative  loss  of  energy  in  the  old 

stamps,  may  In-  explained  as  follows: 

1.  The  roundish  shape  of  the  particles  leaving  a  5-stamp 

battery  proves  that  a  certain  amount  of  the  reduction  work 

is  done  by  attrition  and  abrasion  during  the  shifting  and 

knocking  aboul  of  the  particles  in  the  mortar  box.     In  the 

anil    Nissen    stamp   the    particles   arc    less   subject    to 

this  action  and  less  energy  is  lnsi  by  useless  water  churning. 

2.  The  radial  arrangement  nL'  the  screen  allows  an  im- 
mediate rejection  of  I  ho  already  finished  product,  leaving 

behind  a  clean  material,  which,  since  an  ample  percentage 

of  its  apparent  volume  is  free  interstices,  is  not  subject  to 

cushioning. 

3.  The  accumulated  energy  at  the  moment  of  ihe  im- 

pact of  a  falling  stamp  is  nol  only  distributed  over  the  sur- 

face area  of  tin'  shoe,  but  it  is  also  transmitted  in  depth. 
With  a  too  thick  or  uneven  rock  bed.  the  amount  of  energy 

absorbed  in  packing  the  material,  before  crushing  by  com- 
pression can  lake  place,  may  be  so  great  that  the  crushing 

work  done  by  direct  impact  becomes  almost  nil.  The  main- 
tenance of  an  even  surface  of  shoes  and  dies  and  the 

facility  for  weighing  the  shoes  as  they  wear,  are  far-reach- 

ing factors  of  inefficiency  hitherto  beyond  our  control. 

4.  The  blows  of  a  one -unit  Nissen  stamp  are  bound  to 
be  harder  and  shorter,  as  the  mass  of  the  anvil  formed  by 

the  thick  and  heavy  bottom  of  the  mortar  box.  placed  in 

the   centre  of  the  foundation,   is  certainly  more  solid   and 

fashion    In    the    metallurgical    department    controlling'  the 
Kami   .Mims.   has   been,   unfortunately,   no   inducement    to 

them  to  extend  their  'exhaustive'  tests  in   this  direction,  and 

the   Nissen   stamp   has  therefore   not    been   given   Ihe  i-hal   

of  demonstrating  its  great   possibilities  as  a  fine  grinder. 

Hearty  thanks  are  due  to  P.  N.  Nissen  for  his  able  and 

interesting  paper,  which,  I  think,  leaves  on  all  the  im- 

pression  thai  this  stamp  marks  a  great  and  real  progress 

in  stamp-milling.  The  new  departures  are  based  mi  sound 

and  theoretically  correct  principles,  and  the  details  of  the 

mechanical  arrangements  are  practical  and  handy.  This  is 

confirmed  by  the  besl  judges  of  new  inventions  in  this  con- 

nection—by the  shiftmen,  the  men  who  have  to  work  with 

ii.  The  calculations  of  comparative  working  costs  and 

capital  expenditure  may  be  "pen  to  criticism,  but.  com- 

pared with  the  other  greal  advantages  claimed  and  proved, 

the  differences  are  too  small  to  justify  protracted  squabbling 
about  the  matter. 

Cultivating  Dredged  Areas 

In  further  proof  that  the  ill-effects  of  dredging  opera- 

lions  have  been  greatly  exaggerated,  as  had  been  already 

shown  by  the  successful  culture  of  black-wattle  and  other 

trees  on  the  ground  which  bad  been  declared  ruined.  .T.  I). 

Br   ley,  dredgemaster,  of  Harrietville,  near  Bright   (V.), 

has  succeeded  in  raising  magnificent  crops  of  grass  and 

clover  on  similar  ground.  Mr.  Bromley  tried  a  variety  of 

seeds  in  order  to  decide  which  crop  gave  the  greatest  guar- 

antee of  successful  results.-  In  several  cases,  the  results 

have  surpassed  all  expectations,  and  the  general  result  goes 

to  show  that  if,  instead  of  appealing  to  the  Minister  of 

Mims  to  restrict  the  work  of  gold-winning,  on  which  the 

previous  prosperity  of  the  Bright  district  was  founded,  the 

farmers  would  put  their  shoulders  to  the  wheel,  they  might 

even  lie  the  gainers  through  being  driven  to  reclaim  the 

land.  The  glasses  which  gave  the  best  returns  were  pas- 

palum  and  cow-grass;  the  latter  grew  to  a  height  of  2  ft.; 
red  clover  also  gave  excellent  results,  and  it  is  said  that 

during  the  recent  hot  weather,  Mr.  Bromley's  crops  stood 
out  in  marked  contrast  to  those  around  them,  as  well  as  in 

other  parts  of  the  country. — Australian  Mining  Standard. 
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The  Wisconsin  Zinc  District 

By  P.  K.  Kki.lky 

Productios 

A  striking  increase  in  production  from  tbe  WiBConsin  zinc 

districl   is  evidenced  by  tbe  figures  for  1911  <   ipiled  l>v 

.1.  E.  Kennedy.    The  tonnage  Ben)  to  the  smelters  was  75flOQ, 

.-is  against  only  63,000  tor  1910,  an  ini 

i    almost  '-2ii  per  cent. 
In  the  Missouri-Kansas  district,  which  is 

i  )u-  principal  producer  of  high-grade  zinc 
bare  was  a  decrease  in  1911  of  28,000 

ions  from  the  production  of  1910.  When 

tliis  is  considered,  ii  is  indicative  of  the  ex- 
oellenl  condition  of  the  Wisconsin  district 

that  lis  production  1ms  shown  mi  increase  of 

12,000  inns  in  tbe  same  period.  These  favor- 
able statistics  are  more  remarkable  in  the 

face  "i  tbe  numerous  fires  that  have  visited 

the  district.  Several  mining  plants  have 

totally  destroyed  by  lire,  but  itie  loss  of  two 

of  the  important  separating  works  has  had 
the   most   serious  effect    a]   perations  of 

the  districl  as  a  whole.  In  addition  to  'the 
separating  plants  that  were  destroyed  by  fire, 
the  mills  at  the  Minnie,  Mound  City,  and 

Coker  mines,  and  one  of  the  Kennedy  mills 
were  burned. 

An  impressive  fact  regarding  Wisconsin 
sine-ore  production  is  that  the  average  assay 
of  concentrate  shipped  in  lull  was  34.68% 
sine.  In  1910  this  average  was  37.52%. 

Two  inferences  ran  be  drawn  from  this  com- 

parison, line  is  thai  eost  of  producing  ores 

has  been  lowered  so  that  a  lower-grade  con- 
centrate can  he  put  on  the  market  at  a  profit. 

The  other  is  that  mines  producing  ore  assay- 

ing under  .'iti','  have  contributed  more  to  I  lie 
increase  of  production  than  have  those  prop 

erlies  turning  out  ores  of  higher  grade. 
The  following  table  shows  total  shipments 

of  zinc  ore  in  1910  and  ltlll  by  towns,  ex- 

cepting shipments  from  separating  plants 
direct  to  smelters. 

1910.  1911. 
Town.  Cars.  Tons. 

Highland       215  4.4.~>7 
Linden        164  8,184 

Barker      154  4,173 
Mineral  Poinl          82  1.17:: 

Mont  fort       44  1,790 
Livingston       226  6,483 

Rewey        74  2,851 
Platleville          4111  14,684 

Cuba   City        185  2,201 

Benton          Ills  25,466 
Hazel   Green      !....   384  2(1.121 

Shullsburg         42  4,705 

Galena        2.">7  10,766 
Dodgi-ville            0  200 
Dubuque          5    

huh 

Operation 

Facilities  t'oY  handling  zinc  ores  have  l>ceu  greatly  in- 
creased ill  the  year  just  past.  The  .Mineral  Point  Zinc  Co. 

has  increased  its  roasting  capacity  by  rearranging  the  plant 

1904- 
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MAP  SHOWING   RELATION   OF   WISCONSIN    DI8TRII 
COALFIELDS  AND  SMELTERS. 

It'll .    Increase.   Decrease. 

Production  zinc  ore, 
tons             1(12.(17(1 

Surplus      in       bins 
(Est.)             24,080 

107,187 

Net  increase  in  zinc 
ore      

Total   shipments  of 

lead,  pounds   11,276,265    9,002,025 
Total  shipments  of 

pyritc    pounds.. 28,122,850  28,679,030 

5.117 

5,000 

10,117 

556,180 

2.274.240 

at  Mineral  Point.  More  important,  however,  is  tbe  coin- 

pletion  of  the  new  zinc  oxide  works.  Several  hundred 

thousand  dollars  have  been  spent  in  making-  this  tbe  larg- 

est single  ore-treating  plant  in  the  district.  For  manu- 

facturing oxide  they  operate  four  blocks  of  12  furnaces 
each  and  treat  daily  tin  tons  of  ore.  Electrical  auto- 

matic machinery,  cranes,  conveyors,  hoists,  mixers,  and 
trams  have  been  introduced.  At  Cuba  City  the  Campbell 

Separating  Co..  after  running:  an  experimental  plant  for 

two  years,  lias  completed  a  roasting  and  separating  works. 
which  has  a  daily  capacity  of  100  tons.  The  process  is 

unique   as   well   as   important.     The   ores   are   subjected   to 
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high 

produrt,  pyrili 
•    sulphuric     •■  id        \     Mali 

-  per  da} .  was  pul  ill  ojieralion 
Co.     Al    tin   I .'!•  i'.     i 

and   ill.'   two   kilns  at 
M nij>li v    iiiiMr    wan    again 

\i   Platteville  Uio  Wisconsin  Zinc  Co.  i*  ;i' 

Iditioui   to   tbe    roasting   equipment    at    the 

Bmpiia   nine,     [n   addition    i"   plants   1  >< ■  it t    for   roasting 
.tn.l  -  construction 

on  milling  plants  was  accoinplislied.    The  Minnie  and 
ar  nulls  which  were  burned  during  the  year,  have  been 

rebuilt  mi  a  much  larger  wale  and  have  resumed  shipments. 
the   Wallace,    Dodger,    Homestead,   Murray, 

Fi.\.   Winakell,  Cleveland,   Wilkinson,   Rowley,  and   Merry 
Widow  have  completed  new  mills. 

M  M1KIT    <  lOHDITIONS 

The  year  opened  with  the  p   i  iiu' ,    ore  al   -I'J  and 
tpelti  Tl   re  market  held  al  about  thai  • 
until  nearly  April,  when  the  price  dropped  slightly  below 

i.  .ui.i  be 

fore  ■  half  over  .  |  nrilh 
ly,  will  I..  ion 

purchi   I.     Th  i  de 

man, I  for  uuelting  ores  Hliould  .1  effect  on  il"' 

ore  market.     There  is  ever)   reason  to  believe  thai  the  year 
1012  will  In    one  n  lorj   ore  pi ices, 

Nil 
Prospecting  bj   drill  baa  not  been  carried  on  for  several 

with  the  impetus  thai    il   deserves.     The  district    in 

eludes  an   area  extending  north  and  south  over  50  ■ 

ami  east  an. I  wesl  35  miles,  a  total  of  more  than  1,000,000 
acres  ol  land,  much  of  which  ia  favorable  for  prospecting. 
Why  is  this  enor   is  area  allowed  to  go  unpi 

The  I'anli  lies  with  both  il   perators  and  the  land  owners. 
The  former  hesitate  to  undertake  prospecting  a  lease  that 
lias  no  surface  indications  of  ore,     Operators  prefer  to 

proceed  with  a  property  upon  which  a  certain  at   ml  of 
preliminary  work  has  been  done.     How  then  can  the  land 

owner,  whose  land  lias  never  been  prospected,  interest  com 

w  ̂ _ 
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RECENT    REBUILDING. 

$40  and  hovered  around  that  point  until  June.  Then  il 

started  to  climb  gradually,  and  by  September  had  reached 

*44.  In  November  the  high  price  of  *4li  was  reached,  and 
the  year  closed  with  ore  scllinjj  for  .$44.  The  price  of 

spelter  weakened  slightly  after  the  first  of  t he  year,  but 
retrained  its  strength  in  February.  The  market  suffered 

another  slight  fall  in  April  which  continued  well  into  June. 

A  steady  inerease  in  this  metal  set  in  at  the  middle  of 

the  summer,  and  by  October  spelter  was  selling  at  St. 
Louis  for  (ic.  per  pound.  From  this  point  the  price  kept 

mounting  until  6.90c,  St.  Louis,  was  reached.  At  this  point 

the  market  had  a  sudden  sluui|i  and  the  price  fell  to  (>.2t>c 
within  a  week.  It  remained  about  fi.2(le.  for  about  two 

weeks,  and  the  year  closed  strong  al  li.'J.V.  per  pound. 
Outlook 

Everything  points  to  a  good  year  in  Ifll'2.  The  Amer- 
ican Zinc.  Ore  Separating  Co.  will  probably  rebuild  its 

separator  cither  in  this  district  or  in  southern  Illinois. 

The  Joplin  Separating  Co.  will  have  its  new  plant  com- 
pleted by  March  1  with  an  added  capacity  of  40  tons  per 

day.  The  National  Zinc  Separating  Co..  a  subsidiary  of 

the  Vinegar  Hill  Zine  Co.,  has  broken  ground  for  a  roast- 
ing and  separating  plant  near  Cuba  City  which  will  start 

with  a  capacity  of  fiO  tons  daily.  There  is  every  indi- 
cation of  a  continued  inerease  in  tonnage.  Several  new 

mines  are  being  opened,  and  concentrating  mills  will  be 

built.  A  number  of  mines,  practically  non-producing  in 
1911,  are  now  prepared  to  make  weekly  returns.  It  has 
been  necessary  of  late  to  restrict  the  amount  of  output 
at  some  properties,  but,  with  the  new  separators  operating, 
production  will  again  be  brought  to  a  maximum.  It  is 

probable  that  the  smelters  will  shortly  be  more  actively  in 

panics  to  the  extent  of  making  detailed  exploration  with 

drills.'  There  is  a  solution,  and  a  fair  one.  Many  laud- 
owners  have  reason  to  believe  that  mineral  is  present  on 
their  land  in  sufficient  quantities  and  of  high  enough  grade 

to  .warrant  a  mining  company  spending  a  thousand  dollars 

or  so  in  drilling.  Such  an  owner  should  be  willing,  him- 

self, to  invest  two  or  three  hundred  dollars  in  making  pre- 
liminary investigation.  Suppose  he,  the  land-owner,  puts 

down  two  or  three  boles  on  his  farm  and  finds  'jack'  in 
attractive  quantities.  It  would  then  he  an  easy  matter 

for  him  to  get  any  operator  to  proceed  with  exploration 
work.  Such  small  investment  would  surely  be  worth  while 

in  view  nl  the  possibility  of  the  enormous  royalties  that 

would  he  paid  to  the  land-owner  if  a  mine  is  developed. 
In  reality  it  is  a  matter  of  Competition  among  land-owners. 
A  farm  favorably  situated  or  partly  prospected  has  a 

great  advantage  over  a  poorly  placed  one.  Do  the  owners 

of  pros]   live  milling  properties  realize  that  this  competi- 
tive condition  exists?  With  a  slate  mining  school  in  the 

district,  any  land-owner  has  al  his  command  expert  ad- 
vice to  guide  him  in  doing  this  preliminary  prospecting. 

It  is  possible  to  have  records  made  and  kept,  showing  the 

progress  of  drilling  operations.  The  owner  of  property 

may  he  certain  as  to  f lie  authenticity  of  these  records 
and  likewise  he  has  a  record  to  show  the  prospective  oper- 

ator which  can  be  considered  absolutely  reliable. 

Another  difficulty  exists  in  this  district  that  can  he  met 
if  the  mine  operator  and  land-owner  look  at  it.  in  a  fair 

manner.  The  cost  of  mining  a  ton  of  crude  ore  and  bring- 
ing it  to  the  mill  for  concentration  is  the  same  whether 

the  amount  of  mineral  is  great  or  small,  and  whether  the 

grade  of  concentrate  produced  is  high  or  low.  These  ques- 
tions of  amount  of  mineral  in  crude  ore  and  grade  of  con- 
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centrate  are  the  vital  ones,  and  make  for  profll  or 

It  is  clear  that  a  property  in  which  the  ground  is  lean  can- 
not operate  at  a  profil  and  pay  as  high  a  royalty  ai 

in  which  the  ground  is  rich.  Likewise,  a  mine  selling  a 

low-grade  concentrate  cannot  in  many  cases  receive  n  sutli- 

cii'iit  price  per  ton  tor  the  ore  to  cover  operating  cost 
and  --till  pay  the  same  royalty  as  a  mine  producing  a 
grade   con   itrate.     Would    it    nol    be   better   t"   institute 

a  sliding  scale  of  royalty  to  be  determined  both  by  the 
richness  of  the  A  the  grade  of  concentrate,  rather 
than  fix  the  royalty  rate  arbitrarily  and  thereby  prohibit 

operations  at  a  profil  .'  It  would  be  better  to  receive  a 
royalty  suited  to  the  character  oi  the  ground  rather  than 

to  eliminate  operations  entirely  and  tints  'kill  the  goose 
that  lays  the  golden  eggs.1 

A   condition   also  exists   in   the    Wisconsin   zinc   district 

that   must   be  remedied  by  tin-  railroad  companies.     Such 
edy  can  only  be  brought  about  by  the  concerted  action 

ami  activities  of  the  ei  as  a  whole.    Railroad  facili- 

ties arc  inadequate,  and  on  account   of  this  the  oper 
of  the  zinc  mines  are  greatly  hampered.     It  is  an  undeni- 

able  fact   that   all   the  large  operators  could,   with   b< 

condition  of  train  service,  prospect  and  develop  fully  halt' 
again  as  many  properties  as  they  arc  nmv  directing 
community  in  general  must  cope  with  this  condition  if  it 

is  anxious  for  increased  development  of  the  mining  industry. 

Power  on  the  Rand 

At   the   present   time  the   Victoria   Falls  Power  Co.  has 

three  stations  supplying  |io\ver  to  the  mines;  one  at  I'.rak- 
pan,  another  at   Sii   er  Pan   near  ( iermistoii.  anil  the  third 
at  Roaherville,  midway  between  Germiston  and  Johannes- 

burg.    A   large  power-station  is  also  being  constructed  at 
Ven  ,,c  thirty  mile-  south  of  Johannesburg.    To 

an   idea  oi    these  stations,  a  shorl   description  of  the 

Rosherville  plant,  the  largest   in   use.  may  he  interesting. 

The   -team   is  supplied  by  24  Babeock  &   Wilcox   boilers, 
marine  type,  iittnl  with  superheaters,  chain-grate  stokers, 

and  Pratt's  system  of  induced  draft.  The  fuel  used  is 
the  dust  coal  from  collieries  in  the  Middelburg  district, 
which  was  formerly  regarded  and  treated  as  ■■■ 

actual  evaporative  power  of  this  .-heap  fuel  is  6V4  lb.  of 
wati  re  is  220  lh.  per 

d   the  evapi  boiler 

per  hour.     There  ate  live  turbo-generators, 
Of  12,000  k.v.a.  capacity,  running  at  a  speed  of  1000 

i.p.m.,  designed  to  deliver  3-phase  current  at  a  frequency 

of  .",n  periods  per  sccml.  with  a  pressure  of  7.000  v, di- al   the   machine   terminals.      The  turbines  work   with   steam 

superheated  at   350°C.  and  an   nnected  to  surface 
densers  placed  immediately  below  the  exhaust  end  of  the 

turbine,    '<  pressors  are  of  the  rotary  type,  driven 
direct-coupled  turbines,  running  at  a  normal  speed  - 

3000  r.p.m..  capable  of  converting  590  cubic  metres  ol     
air  to  an  abso  ssure  of  nine  atmospheres.  The 
compressors  are  divided  int..  high  and  low- 
pressure  cylinders,  the  air  being  led  through  a   [er  when 
passing  from  the  low-pressure  to  the  high-pressure  cylinder. 
The  electrical  supply  i-  sent  oul   at  two  pressu 
volts  through   underground  cables  ami  40,1    v.  by  over- 

head  lines.     Th                                       line, I    ],-,,„,   si. 

-formers,    each    of    12,500    k.v.a.    capacity,     which 
,'l'ni'  current    Ei  enerafors  at   5000  v.  and  deliver 

'"   '"  ''"'  """'I  bus-ba  10,000  v..  a-  may  be re, pur.-, I.       Coupling 
the   20,000   and    -In.    v.   bus-bars    for   thi 
supply.     All    swi  i    operated    bj    a     .  oote   control 
from  the  main  operating  board  the  turbine- 
room.     The  Rosherville  power  station  here  described  is  the 
largest    in   capacity  ,.l    am  ree  stations  at    p; 
run  by  the  Victoria   Falls  Power  Co.,  hut  the  Vereeni 
station  now  in  com  rfll        .  ass  it.     Thi 
niaml  for  power  ai  the  unit  es  I:.:-,  however,  so  Ear  ex.  i 
anticipations  thai   preparations  are  being  made  to  consid- 

erably extend   the    Rosherville   power       itio         fhe 

of  the  power  generated  by  the  three  stations  of  the  com- 

pany is,  in  its  distribution  over  the  Rand,  entirely  and  solely 
controlled  from  the  Simmer  Pan  station. 

The  scale  of  prices  charged  to  consumers  is  as  follows: 

Price  Price 

per  unit  until  per  unit  after 
Load  fact.,                          Sept. 30, 1912.  Oct.1,1912. 

nee.                              Pej  Pence. 

Id      2512  2.47:. 

15       1.754  1.717 
2ii       1.375 

30      0.995  0.958 
4ii       0507  0.770 

50      0.692  0.655 
60       0.617 

d  over     0.561  0525 

In  addition   to  the  power  stations  owned  by  the   Victoria 

Fall-  power  i  o.,  several  others,  the  property  of  gold-mining 

ps,  have  either  bee  come  into  work  dur- 

ing the  year.  BO   that,  as  before  remarked,  electrical   power 

has  become  an  important  it<   i  the  Rand.    At  Randfon- 
tein  Central  the  capacity  of  the  electrical  installation  is 

now  L'o.oiiii  few.  The  current  is  generated  at  6600  v.,  :i- 

pluiso.  .".o  cycles,  by  two  1000-kw.,  three  2000-kw.,  ami  two 
0000-kw.  sets.  The  steam  is  generated  by  24  boilers  of 

17.000  lh.  steam  capacity  per  hour,  at  a  pressure  of  140 

lli.  ami  superheated  t"  500  F.  The  boilers  are  titled  with 

chain-grate  st,,kcrs  ami  equipped  with  economizers,  super- 
heaters, and  indneed-draugbt  plants.  The  cost  at  the  switch- 

board is  a  third  of  a  penny  per  unit.  At  the  Fast  Rand 

Proprietary    Mine-   3-pbaSC  current    at   3000  v.   is  generated 

at   a    frequency  of  25   cycles,   ami   so  satisfactory   is   the 
power  that  the  Works  are  being  augmented  up  to  10.7)01)  kw. 

capacity.  Here  the  directors  announce  thai  tie-  action  of 

the  group  in  equipping  its  own  station  has.  as  at  Randfon- 
tein.  been  justified  by  the  results.  At  Kleinfontein.  too. 
8  power  station  on  similar  lines  to  that  at  the  Fast  Rand 

Proprietary  Mines  has  during  the  year  been  brought  into 
use;  in  fact,  it  is  intended  in  the  future  to  couple  up  those 

two  power  stations.  At  the  present  time  the  load  factor 
at  thi'  Kleinfontein  power  slat  ion  is  a  very  low  one.  hut 

nevertheless  the  COS)  Of  production  is  stated  to  he  less  than 

the  40',  load  factor  charge  of  the  Victoria  Falls  Power Company. 

Old  Mines  at  Alamos 

lii  the  Alamos  district  of  Sonora.  described  recently  by 

II.    1..    Sheldon,    there    are    many    old    I    5,    oi     which    the 

Promontorio   is   perhaps   the   best    known.     At 
end    of    the    district    beyond    that    mine,    three-fourths    0 
mile    up.   the   side   of   the    mountain    a    short    distance   above 
the    level    country,    three    or    four    years    ago  ligner 

in  line  with  the  Promontorio  vein  and 

sank  a  shaft,  discovering  good  ore.  There  was  liotl 
whatever  on  the  surface  to  warrant  exploration,  but  he 

was  simply  lucky  in  taking  a  long  chance.  A  few 

miles  west  of  there  in  the  vicinity  of  Arrastras.  I  lemente 

Ibarra  has  several  properties.  The  Promontorio  vein  is 

called  the  'mother  vein'  of  the  country;  it  is  claimed  that  it 
can  be  traced  to  the  Vaqui  river,  a  distance  of  over  a 
hundred  miles.  At  the  north  end  near  the  river  in  re- 

cent years  a  pood  silver  mine  has  been  opened.  At  Racauri 

about  half  way  is  a  gold  belt  several  miles  in  length  on  the 
same  vein.  The  old  Plank  mine  had  a  record  eighteen  to 

thirty  years  ago  of  $1,200,000  gold,  according  to  the  Mint 
returns  at  Alamos.  It  is  only  600  ft.  deep  and  is  on  the 

act  between  granite  ami  andesite.  The  old  mill  was 
on  the  Cedros  river,  two  miles  east  of  the  mine  in  a  short 

gulch  loo  yd.  above  the  river.  Five  years  ago  Zeigler  Bros. 

purchased  the  old  tailing,  of  which  there  appeared  to  be 
only  three  tons,  for  1*300,  and  cyanided  it.  It  proved 
that  a  cloud-burst  had  covered  the  tailing  with  wash  and 
they  obtained,  and  treated.  12  tons  which  netted  upward  of 

$75,000. 
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Immigrant  Gold  Mini1  Workers  in  Amador  County,  California 

B)    W.    .1.    I.u  CK 

li   was  planned  '  i   Federal  Immigration  Com 
uuui    n.s  a  part  ol    its  extensive  investigations  on  the 
Pacific  Coast,  to  i[..ik.'  a    iprebensive  study  of  the  labor 
eonditiona  in  metalliferous  mines  in   California.     I  i   

lunatalj   the  work  of  the  C   oiaaion  ma  suspended  be 
Fore  tin*  inveatigation  «as    ipleted,  bul   sufficient  data 

been  aeeured  from  gold-mining    paniea  in  Amador 
count)  I,,  afford  aM  interesting  insight  into  the  conditions 
•  ■I  employment  in  thai  locality. 

Racial  <  ompotkiou  ,  /  <)„■  Oold-Mku  Workers.-— Fonr- 
flfths  of  the  employees  of  gold  mines  in  Amador    inty 
*•"■  found  to   .1  foreign  birth,  chiefly  of  races  of  south- 

ern and  eastern  Europe.  The  principal  races  represented 
were  the  Dalmatian,  North  una  Sontb  Italian,  Herzegovin- '■"'•  Spaniard,  and  Mont.   grin.  There  were  also  a  con- 

siderable number  of  English  miners.     A   ,i  one-tenth  of 
11   1",n   -   forces  were  native  A   ricans,  and  an  equal proportion  were  of  native  birth,  but  of  fathers  who  bad 
been  born  in  England,  Ireland,  or  Italy.  The  most  recenl 
immigrant  employees  were  the  Spaniards  and  Montenegrins 
About  three-fifths  of  the  southern  and  eastern  European mine-workers,  however,  bad  been  in  the  Dnited  States  less than  five  years. 

Characteristics.  Only  about  two-fifths  of  the  recenl  im- 
ranl  employees,  as  contrasted  with  one-half  of  the  native 
ncan  employees,  were  married.  The  significanl  fea- 
ture of  the  situation  was,  however,  thai  of  the  immigranl mine-workers  who  were  married,  the  greater  number  had 

'''"  their  wives  and  families  in  their  native  countries. 
Out  .it  a  total  of  13;  married  males  of  foreign  birth,  71 
reported  their  wives  to  be  abroad.  All  races,  except  the 
English,  reported  a  majority  of  the  wives  living  abroad 
n.e  English  reported  31  6t  36  wives  living  in  the  United States.  The  North  Italians  reported  the  wives  of  25  of 
then-  number  as  living  in  the  Dnited  Slates,  but  those  of 
4..  as  living  abroad.  As  regards  ability  to  use  English ol  the  331  immigrants  of  non-English  speaking  races  for whom  data  were  secured,  148,  or  less  than  one-half,  had 
learned  to  speak  the  language,  and  only  51  could  read,  and 
only  38  both  read  and  write  it.  Few  of  the  immigrants Ol  any  raee  eould  read  or  write  English,  a  fact  which  is 
significant  as  regards  the  degree  of  facility  in  the  use  of 
the  spoken  language.  Of  the  toreigh-bom  employees  who 
had  been  in  the  United  Stales  live  years  or  longer  and 
who  were  21  years  of  age  or  over  at  the  time  of  coming, 93  reported  their  political  status.  Of  these.  33  had  then- 
second  naturalization  papers,  33  had  their  first  papers,  and 
29  were  still  aliens.  Most  conspicuous  among  the  last 
named  were  l1-  of  13  North  Italians  who  afforded  a  sharp contrast  with  the  23  English,  i   e  of  whom  were  aliens. 

Rwial  Displacements.— Originally  employees  of  the  mines 
were  Irish,  with  a  few  English,  Germans,  and  Italians 
forming  the  remainder  of  the  labor  force.  Race  changes 
during  the  past  twenty-five  years  have  consisted  largely 
in  the  gradual  withdrawal  of  the  Irish,  the  increase  of 
the  English  and  the  Americans,  followed  in  turn  by  their 
gradual  withdrawal  ami  the  replacement  of  these  earlier 
laborers  by  recenl  immigrants  from  the  south  and  east  of 

Europe.  The  withdrawal  ol'  the  Irish.  English,  and  the Americans  was  due  chiefly  to  the  attraction  of  higher  wages 
winch  prevailed  in  newer  mining  camps  in  Nevada.  Arizona, 
and  Montana,  and  to  the  increasing  opportunities  to  secure 
more  remunerative  or  more  congenial  employment  in  the 
locality  of  tbe  mines  or  in  the  larger  cities  of  the  stale. 

Occupations. — All  of  the  foremen  and  most  of  tbe  engi- 
neers and  mechanics  at  the  mines  investigated  were  either 

native-born  Americans  or  English.  Only  one-fourth  of  tbe 
miners  or  general  laborers,  on  the  other  hand,  were  mem- 

bers of  these  races,  the  great  majority  being  immigrants 
from  Austro-Hungary  and  Italy,  with  a  small  number  from 

Spain  and  Montenegro.  01  the  immigranl  employees,  onlj 

I'.   listing  entirely  ol   Englishmen,  were  foremen,  and 
only    it',      Wire    eng   >-    or    n   lianas,    while    H7',      ueie 
miners  and   general    laborers.     Tl   ntraal   betw   i   the 
occupations  of  name   Americans  and   English  on  the  one 
hand,  ami  the  recenl  immigranl  workme   i  the  other,  is 
due  to  three  causes:     tit   Most  of  the  English  were  ej 
perienced    miners    when    they    came    to    the    locality,    while 
te«  of  the  immigrants  from  the  sontb  and  east  of  Europe 
had  had  any  experiei    in  the  industry;   (2)   most  of  the 
native  bom    ami    English    engineers    and    mechanics    bad 
learned  their  trades  before  seeking  employment  in  the 

mines;  |.'l)  the  native  Americans  and  the  English  were, 
as  a   rule,  older  men   who  bail  been   employed   in   the  mines 

i"i-  a  greater  length  of  lime  than  the  south  ami  easl  Euro 
peans,   and   were  consequently   better  titled   both   by  age 
and  local  experience  than  the  latter  lor  the  mine  responsible 
positions  in  the  labor  force. 

Hours  mid  Earnings. — The  hours  of  labor  ranged  from 
S  to  12  per  day.  The  working  week  was  II  days  lor  some 

occupations,  6%  l"i-  others,  and  7  days  for  still  others. 
The  men  employed  underground  worked  only  9  hours  per 
day.  Tbe  hours  of  labor  above  ground,  were,  as  a  rule, 
B  per  day  for  7  days  in  tbe  week  for  engineers  and  roaster- 
men,  111  per  day  for  li  days  for  blacksmiths,  carpenters, 
and  other  mechanics,  10  or  12  per  day  for  7  days  for 
foremen,  and  12  per  day  for  7  days  for  stamp-mill  em- 

ployees and  firemen.  Wages  ranged  from  $2.25  per  day 

for  common  laborers  to  $5  per  day  for  foremen.  Miners' 
helpers  were  paid  $2.25  per  day;  carmen,  teamsters,  lime- 
pit  men,  and  log-rollers  were  paid  $2.50;  and  miners,  $2.50, 
$2.75,  and  $3.  Foremen  received  from  $3.75  to  $5  per  day. 
mechanics  from  $2.51)  to  $4.  and  stationary  engineers  from 

$.'!  to  $3.50.  Among  the  foreign-born  mine-workers,  the 
English  were  found  to  the  greatest  extent  in  the  higher 
wage  groups,  but  to  a  considerably  less  extent,  than  the 
native  Americans.  About  one-third  of  this  race  earned 

$3  per  day  or  more,  as  compared  with  about  one-half  of 
the  native-born.  After  the  English,  the  South  Italians 
showed  the  highest  percentage  earning  $3  per  day  or  more. 
The  lowest  earnings  reported  were  those  of  the  Dalmatians. 
Herzegnvinians.  Montenegrins,  and  Spaniards,  all  of  whom 
were  employed  as  miners  or  general  laborers.  The  North 
Italians  averaged  somewhat  higher  earnings  than  those  of 
the  races  last  named,  but  lower  earnings  than  those  of  the 
English  or  South  Italians.  At  work  the  races  employed 

are  purposely  mixed  in  order  to  secure  the  benefit  of  race 
competition,  but  at  boarding  and  lodging  houses  they  usu- 

ally segregate  themselves.  Socially  there  are  few  oppor- 
tunities for  the  members  of  the  different  races  to  meet. 

except  those  found  in  the  saloons,  and  the  Slavs  as  a  rule 
patronize  saloons  conducted  by  members  of  their  own  race. 
Even  the  Slavs  do  not  associate  freely  among  themselves. 
Considerable  friction  exists  between  those  who  are  Greek 
Catholics  and  those  who  are  Roman  Catholics. 

The  electric  storage-battery  locomotive  which  is  being 

tried  out  in  the  Berkely  mine  of  the  Anaconda  company  is 
giving  every  satisfaction  so  far,  but  some  time  will  yet 

be  given  over  to  tests  before  any  decision  is  reached  regard- 
ing it.  While  tbe  storage-battery  locomotive  is  quite  ex- 

pensive, if  it  is  adopted  the  necessity  of  wiring  will  be 
done  away,  which  in  itself  is  a  very  large  item.  The  work 
of  installing  the  trolley  system  into  the  mines  not  yel  wired 
has  been  stopped. 

There  were  635  mining  concessions  granted  by  the  Gov- 
ernment of  India  during  the  year  1910,  against  093  in 

1909.  The  decrease  was  doubtless  due  to  the  fact  that:  only 

six  mining  leases  were  taken  out  for  chromite  in  Baluchis- 
tan, as  compared  with  76  in  1909. 
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Characteristics  of  Fuse 

"Tin-  rates  of  burning  of  the  various  kinds  of  fuse  sold 
in  this  country  vary  from  is  in  40  seconds  per  foot  in 
open  air.  However,  the  miner  or  shot-flrer  seldom  knows 
ihe  rate  of  burning  of  the  different  kinds  of  fuse.  Ii  is 

true  that  some  fuse  is  marked  slow  or  fast,  and  is  even 

distinguished  by  the  color  of  the  paper  wrapper,  bnt  this 

is  not  always  ilie  case.  Without  such  information,  a  miner 
who  is  accustomed  to  a  certain  brand  of  fuse  may  use 

another  ihat  burns  faster,  with  the  result  thai  a  charge  may 
explode  prematurely  ami  menace  all  connected  with  the 

work.  However,  it  is  believed  that  the  rate  approved  ba- 
ilie Bureau  of  Mines — namely.  90  seconds  per  yard  -will 

meet  the  various  mining  conditions  in  this  country. 
ful  tests  should  he  made  of  the  rate  of  burning  of 

[use  whenever  there  is  any  douht  as  to  its  soundness.  The 

manufacturers  may  produce  a  fuse  with  a  regular  rate  of 

burning,  hut  the  rate  may  hr  changed  by  had  handling,  Ear 
instance,  by  squeezing  the  fuse  so  as  to  disturb  the  powder 

train,  in-  by  suddenly  and  roughly  opening  the  coil  when  it 
tiff  from  eold  so  as  to  crack  the  fuse:  or  the  fuse  may 

be  bruised  by  rubbing  against  the  rough  surface  rock. 
Fuse    should    he    carefully    handled    and    never    laid    in    a 

damp  place  before  using,  in  cutting  the  fuse  and  in  lit- 

tring  it  into  place,  rare  musl  he  taken  thai  the  powder  0  ire 

doe-  nol  run  out  of  Ihe  fuse,  for  thai  might  eause  a  mis- 
fire.     The  fuse  should  he  mi  straight  across  with  a  sharp 
knife  just  before  placing  ihe  end   in  the  del   iter.     In  a 
humid  atmosphere  at  least  1  in.  should  he  out  "if  the  Pii«» 
before  insertion  in  the  detonator.    The  fuse  should  be  titled 

ly    and    then    Ihe    detonator    should    he    rrhn|ied    on    the 
fuse  by  the  proper  crimper. 

When  fuse  has  been  subjected  !••  such  conditions  as  pro- 
duce acceleration  or  retardation  in  its  rate  of  burning  it 

becomes  dangerous.  Acceleration  of  ihe  rate  of  burning 
increases  the  liability  of  a  shot  going  off  before  the  miner 
has  lefl   ihe   lace:  retardation  increases  ihe  ohan   f  the 

llaine  in  ihe  fuse  progressing  s..  slowly  that  Ihe  miner  will 
he  injured  by  a  delayed  shot  when  he  returns  to  the  work- 

ing face.  All  conditions  that  bring  aboul  any  marked 

change  in  the  rate  id'  burning  of  time  fuse  are  dangerous, 
•""'d  i    a  study  of  the  list  of  accidents  in  mines  and  quar- 

ries each  year,  injury  ami  loss  of  life  are  seemingly  often 
brought  aboul  by  sueh  conditions. 

Under  ordinary  conditions  nearly  all  types  of  fuse  show 
greal   uniformity  in   ihe   ran-  ..f  burning.     Practically  all 
types  of  fuse  examined   in  ,   -linn  with  the  preparation 
of  this  report  had  a  lotal  variation  in  their  burning  under 
normal    conditions   of    less    ihan    211',.    ami    all    would    have 

been   passed  under  the  allowance  of  "no  variation   greater 
than  10$  above  m-  Hi',   below  the  average  rate  of  burning." 

Climatic  conditions  afleel    1,,  a   considerable  extent    the 
rate  of  burning  of  the  less  water]. roof  types  of  time  fuse. 
Damp  fuse  hums  more  slowly  Ihan  normal  fuse,  and  fuse 
that  has  heen  wet  and  thoroughly  dried  tends  to  hum  at  a 
rather  slow  rate,  and  may  even  eause  delayed  shots  by 
smoldering  for  a  considerable  time.  Fuse  containing  sev- 

eral wrappings  of  tape  saturated  with  tar  or  asphalt  re- 
sist moisture  to  a  considerable  extent,  and  may  be  used  for 

firing  shots  under  water,  provided  the  fuse  is  not  allowed 
to  remain  too  long  a  time  in  contact  with  water  before  the 
shot  is  fired. 

equal  to  two-thirds  that  of  the  best  Welsh  coal.  It  is  reason- 
able to  expect  that  it  the  seams  are  worked  the  coal  thai 

has  n. U  heen  exposed  lo  the  weather  will  he  of  still  better 

quality.  The  question  of  the  construction  of  a  railway  to 
connect  this  coalfield  with  ihe  river  pert  of  Onitsha  is  under 
consideration.  Sanction  for  the  construction  of  this  line 

may  he  given.  ̂ is  the  importance  of  .heap  fuel  to  the  two 
Nigerias.  with  their  c   hined  railway  system,  already  over 

Mill  miles  in  length,  is  very  great.  The  price  now  paid  for 

Welsh    coal    is.   at    the   coast,   .'!4s.   lid.    ($8.39);    at    Karo   it 
.•nsis  about  52s.  ($12.65),  and  at  Jebba  til's.  ($15.08).    it 

should  he  easy  to  deliver  I'di  coal  at  Onitsha  at  12s.  ($2.92) 
per  ion.  Besides  the  railway  requirements,  the  importance 
of  local  coal  for  river  and  ocean  shipping  is  very  great,  and 

is  even  of  imperial  importance.  The  lignite  deposits  to  the 

west  of  the  Niger  are  also  very  valuable,  and  those  at  Ok- 
panam.  only  ten  miles  from  Ahasa.  the  Niger  port  opposite 
Onitsha.  vary  from  ID  to  15  ft.  in  thickness.  The  total 

trade  of  Southern  Nigeria  ill  1910  exceeded  .$,!■".. Ollll.llllll. 
whereas  il  was  scarcely  over  $20,000,000  in  1900.— From 

Annual  Report  of  the  (iovernor. 

Steam-Shovel  Records  on  the  Panama  Canal 

During  the  month  of  December  the  total  amount  of 

material  excavated  in  the  central  division,  according  to 

the  Canal  Uecord,  was  1,361,891  cu.  yd.,  of  which  164,252 

en.  yd.  was  classified  as  earth,  and  1 J 97,639  cu.  yd.  as 
rock.  Of  this  quantity,  1,351,082  cu.  yd.  was  removed 

by  steam-shovels,  contractors  removed  2337  cu.  yd.  by  sluic- 
ing, and  S472  cu.  yd.  by  hand. 

The  high  record  for  the  mouth  was  made  by  shovel  No. 

219,  working  25  days  in  the  t'ulehra  district,  which  exca- 

vated 16,322  t-u.  yd.  of  rock.  The  second  hesl  record  I'm- Ihe  month  was  made  by  shovel  No.  207,  working  25  days 

in  the  Culebra  district,  which  excavated  45,223  cu.  yd.  of 
rock.  The  best  record  lor  a  shovel  of  the  70-ton  class 

was  made  by  shovel  No.  126,  working  25  days  in  the  Cule- 
bra district,  which  excavated  33.040  cu.  yd.  of  earth.  Shovel 

No.  212,  working  in  the  t'ulehra  district,  made  a  high 
record  for  one  day  by  excavating  o204  cu.  yd.  of  rock  on 
December  4. 

Except    where    noted,    monthly    reports   are    computed    by 

place  measurement,  while  the  daily   reports  are  based  on 
car     asurement.     The   besl    records   for   the   month   and 

I'm-   uiic    dav   are  shown    below: 

Empire  District : 
Shove]  No.  211 Sin. vet    N 

Shove]  No  215 
Culebra  District: 

Shovel  x...  219 Shovel  No.  a07 
Shovel  No.  817 

Pedro  Miguel: 
Shovel  No.  122 

Shovel  No,  221 

BEST  RECORDS   FOR  THE  MONTH 

Earth.        Rook.        Total. 

(Cu.  yd.  I    ii'ii.  yd.)    (Cu.  yd.  I 

8,000 
i   I 

40,656 

19,767 

16,829 

15,223 I  1,589 

6.718 
14,084 

40,656 ::v::^ 

38.310 

46,322 

4.-,. 22^ 

14,689 
14.71S 
10.0S4 

No.  of  days 

at  work. 

25 

21 

12'- 

WEST     RECORDS     FOR    ONE    DAY 

Coal  Deposits  of  Southern  Nigeria 

The  work  of  the  year  of  the  mineral  survey  has  heen  con- 
centrated on  the  further  examination  of  the  extensive  de- 

posits ..I  coal  at  I'di.  which  are  found  to  stretch  more  than 
fifty  miles  to  the  north  of  that  place.  The  tests  carried  out 
by  the  Government  and  the  analyses  at  the  Imperial  In- 

stitute   have    proved    that    the   surface   samples    give   results 

'Abstract  from  'Investigation  of  Fuse  and  Miners  Squibs' 
by  C.  P.  Hall  and  S.  P.  Howell,  and  'The  Rate  of  Burning 
of  Fuse'  by  W.  O.  Snelling  and  W.  C.  Cope;  Technical Papers  No.  7  and  No.  6  of  the  Bureau  of  Mines 

SllnV  el No. 

211 258 

22g 
212 
204 
203 
231 

Working  Place.  Dat 

Empire        Dec. 

Empire        Dec. 
Empire       Dec. 
Culebra       Dec. 
Culebra       Dec. 
Culebra       Dec. 
Pedro  Miguel    ....  Dec. 

Material 

excavated.         Cu.  yd. 

6      Rock    2  17:: 
S      Rock    2432 

12       Rock    22L7 

4     Rock    320i 
16  Rock    3ir.fi 
17  Rock    3135 
10      Rock    1900 

The  total  steam-shovel  excavation  on  the  re-located  line 

of  the  Panama  railroad  amounted  to  345,520  cu.  yd.  The 

best  month's  record  was  made  by  steam-shovel  No.  257, 
working  on  the  Gatun  section,  which  excavated  58,380  cu. 

yd.  of  solid  rock.  In  the  70-ton  class  the  best  month*s 
work  was  made  by  steam-shovel  No.  123.  working  near 
Empire,  which  excavated  19.200  cu.  yd.  of  earth  and  12,500 

cu.  yd.  of  solid  rock,  a  total  of  31.760  cu.  yd.  The  best 

day's  record  for  shovels  with  a  5-yd.  dipper  was  made  by 
steam-shovel  No.  202.  which  excavated  :i4IIO  cu.  vd.  of  rock 
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worked.     Barth 

II 
II 

.«  Place. 
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■  Irlo   . 

I'.r.l... 
Oatun 

T.iiui 
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Karth  an. I  rock 
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Ro.  k 
Earth      

I'll.  y.l. 

I 

_'li... 

1140 

BBST  -    Kon    I'M:    DAI 

Material 
\\  ..rklnn  Place  I'ate. 

lionta   l.lrl..        I  ■ 

1 1 
;««     Paralao  Dec    if 
111     liatiin  Dec    11 

lla      Empire  D 

i-ahovel  ..input  during  the  month  "f  1   ember, 

Total  numl.iT  ..f  steam-shovel  working 
oulput  per  working  day,   1810  oublc  yards. 

Ray  Central  Copper  Mining  Company 

property  of  this  company  comprises  28  claims, 

120  acres,  in  the  Kay  mining  district,  Pinal 

county,  Arizona.  They  are  divided  into  four  groups,  the 

Globe  Isabella,  Little  Prank,  Calumet,  and  Copper  Zone. 

•  one-third  i>t'  the  area  is  patented  land.  The  Globe 
Isabella  group  is  in  the  heart  of  the  greal  orebody  now 

being  mined  by  the  Ray  Consolidated,  which  company,  ac- 

cording !..  latest  reports,  lias  developed  80,000,000  ii.ns  of 

ore  averaging  J.  17',.  the  greatest  proved  orebody  in  the 
Southwest.  Tin.  Calumet  is  the  oldesl  location  in  the  dis- 

Irict.  High  grade  ore  has  beeu  >-h i j > t n-.l  from  its  mineralized 

fault    Assures  and   there  are   probabilities  of  disseminated 

orebodies  within  its  limii-.    Work  is  now  being  d   1  this 
1  to  prove  its  real  value.    Three  or  four  drill-holes  will 

In-  put  down  before  underground  exploitation  i.-  1   firmed 

further.    Tin-  Little  Frank  group  is  favorably  situated  for 
finding  of  the  eastern  extension  of  the  greal  Ray  ore- 

body  "ii  its  western  claims.    The  work  of  proving  this  will 
follow  that  now  being  .1    the  Globe  Isabella  ami  lain 

met.  Tin'  Copper  Zone  group  was  purchased,  not  only  I'm' 
iis  mineral  possibilities!  but  because  of  the  millsite  which 

tin-  slopes  ..1  Rustler  gulch  offer.  Tin-  Kay  townsite,  on  the 

east  end  of  the  ill. .In-  Isabella,  is  a  steady  source  of  income 

to  the  Kay  Central  company.  The  district  offers  exceptional 

facilities  for  cheap  mining  ami  low  cosl  production. 

The  ore  occurrence  ai  Kay  is  identical  with  thai  of  the 

Miami-Inspiration  belt.  Certain  portions  of  the  greal  mass 

ni  Pinal  schist  have  been  commercially  mineralized  with  dis- 

seminated chalcocite  ores.  The  primary  mineralization  was 

initiated  by  the  intrusion  of  masses  of  diabase  ami  granite- 

porphyry,  which,  by  processes  of  oxidation  ami  enrichment, 

have  resulted  in  workable  orebodies  today.  That  pari  of  the 

schist  area  which  is  ore-bearing  is  clearly  defined  by  charac- 

teristic indications.  Schist,  diabase,  and  granite  porphyry 

carrying  chalcocite,  will  all  he  mined.  The  orebody  is  a  tabu- 

lar mass  dipping  gently  toward  the  southeast,  of  variable 

thickness  and  undulating  contour.  The  overburden  (leached 

zone)  will  average  about  100  ft.  thick.  The  average  grade 

of  ore  throughout  the  camp  is  about  2.2%.  The  ores  are 

amenable  to  simple  concentration,  and  a  70  to  75%  ex- 
traction should  be  obtained. 

The  Ray  Central  will  have  the  benefit  of  the  results  of  the 

Raj  Consolidated,  Miami,  and  Inspiration,  in  the  working  of 

these  low-grade  deposits,  both  mining  and  milling.  One  or  the 

other  of  the  several  block-caving  systems  is  proposed,  and 

110  serious  trouble  is  anticipated  from  the  water  of  Mineral 
creek,  which  traverses  the  east  end  of  the  Globe  Isabella 

group.     The  location  of  the  permanent  shaft  through  which 

*Excerpt  from  a  report  by  W.  H.  Weed  and  F.  H.  Probert. 

to  mine  ilu   bud)  will  be  detonni   I  on  the  completion  of 

the    fourth    level    u..ik   ami    .llllllln;    under    llie   lOWlUUtS.       Tile 

experimental  null  teal  itUfaetor) . 

of  the  contained  copper  being  obtainable   a-  concent  1 

Tin-  will  probably  '"■  improved  upon  in  actual  mill  prac 

n..      1  "ni il  the  ill. .he  Isabella,  Little  Prank,  an. I  Call 
claims  aie  more  tally  developed,  il   recti   1  even  a  small 

rapacity  plant  1-  inadvisable,    tost  ..i  prodtictio] 

wuli  tonnage  handled  up  to  SOO0  tons  daily  capacity,    How 

ever,  when  operating  on  a  Iimhi  [on  per  da)  basis,  there  1-  a 

g   I  margin  of  profit.    With  7m,   mill  extraction  aud 

smelting  loss,  2.159!  ore  should  yield  28.0  lb  1   per 

ton.     As  an  outside  figure,  ass   big  only   woo  ton 

da)  treated,  the  estimated  cosl  ..t'  production  would  amount 
t,.  a  copper  cosl  of  10.38c,  per  pound,  should  the  orebodies 

anticipated   on   outside  claims  ami   on   the   Globe    Isabella 

justify  a  daily  output  of  3000  tons,  a  product io   -i   of 

10.07c.  per  pound  mighl  be  attained, 

L000   tons 

per  day. 
Mining,  per  ton       $1.25 

Transportation            0.70 
ill    expense       0.10 

Smelting            0.35 

Refining  and  marketing         o.-~>7 

301   ns 
per  day. 

$0.llo' 

0.60 

0.15 0.35 

o.."i7 

Total,   per  ton       $2.07  $2.5; 

(in  this  basis  the  property  should  produce,  working  320 

days  per  year.  27,500,000  111.  of  copper  per  year, 

A  Safeguarded  Hook 

The  illustration  shows  a  design  of  safety  hook  for  cranes 

..r  other  lilting  apparatus , intended  to  make  il  unnecessary 

for  a  man' to  get   his  hands  or  lingers  into  the  danger  zone 

of  the  hook  when  adjusting  the  latter  to  a  chain  sling.  It 

will  be  apparent  that  the  body  of  the  swell  of  the  hoolc  has 

been  carried  further  than  necessary  so  as  to  give  a  lever- 

age and  grip  at  the  back  above  the  reach  of  the  nip  of  the 

chain.  The  hook  can  be  much  better  guided  in  any  direc- 
tion also  from  the  back,  and  both  convenience  and  safety 

are  secured. — Jour.  Inditst.  Safety. 

The  large  deposits  of  saltpeter  found  on  Cabinet  land, 

near  the  village  of  Doroninskaia  in  the  Herchinsk  mining 

district  of  Siberia,  are  now  being  examined  by  the  chief 

chemist  of  the  district  and  five  English  chemists,  the  latter 

representing  an  English  syndicate  whose  intention  it  is  to 

establish  large  works  for  the  manufacture  of  soda. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  Invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  an.]  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own.  be- 

lieving; that  careful  criticism  is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  is  determined  by 
Its  probable  interest  to  the  readers  of  this  journal. 

Laboratory  Cyanide  Tests 
The  Editor: 

Sir — The  description  of  apparatus  for  use  in  making 
cyanide  tests,  published  in  your  issue  of  December  30, 
calls  for  comment  in  spite  of  the  fact  that  the  author, 

George  A.  James,  states  that  the  duplication  of  the  con- 
ditions obtaining  in  actual   practice  was  aimed  at. 

In  the  leaching  of  gold-silver  and,  more  especially, 

silver-gold  ores  the  ratio  of  depth  of  sand  to  satisfactory 
extraction  is  an  important  question.  The  dimensions  of 

Mr.  James'  apparatus  limit  the  practical  application  from 
any  results  obtained  to  a  depth  of  sand  of  about  3  ft. 

To  carry  out  experimental  work  on  3  ft.,  or  less,  and  to 

expect  similar  extractions  with  10,  15,  or  even  20  ft.,  is 
a  common  mistake.  In  many  instances  the  residual  con- 

tent varies  directly  with  the  depth  leached,  and  excep- 

tional cases  have  been  known  where  a  residue  sample  taken 
from  the  bottom  of  a  leaching  vat.  after  prolonged  treat- 

ment, has  been  found  to  contain  a  higher  metal  content 
than  did  the  original  charge.  My  own  opinion  is  that 

the  great  majority  of  estimations  made  to  determine  pos- 
sible extraction  by  leaching  are  of  little  value  on  account 

of  the  absurdly  small  amounts  of  sand  taken  for  treatment 

in  the  preliminary  experimental  work,  and  the  production 

of  data  obtained  from  investigations  on  a  depth  of  material 

ton  shallow  to  demonstrate  the  chemical  changes  in  the 

solution,  and  resultant  effects  on  extraction,  occurring  in 
an  ordinary  leaching  vat. 

The  seend  point  needing  comment  is  that  Mr.  James' 

arrangement,  in  avoiding  "the  contamination  of  the  solution 

by  the  laboratory  gases",  prevents  its  frequent  aeration 
by  natural  means.  Where  reducing  action  is  evident,  an 

advantage  is  gained  by  the  periodic  draining  of  the  charge, 
and   the  intermittent    application    of   solution    washes. 

The  third  point  to  which  I  would  draw  attention  is  that 

Mr.  James'  apparatus  possesses  no  contrivance  by  which 
the  effluent  can  lie  shut  off,  or  by  which  the  rate  of  leach- 

ing can  lie  controlled.  The  preliminary  ̂ soaking'  of  the 
ore  in  Btrong  solution  necessitates  some  valve  arrangement, 

and  if  Mr.  James'  method  of  uncontrolled  gravity  leach- 
ing were  adopted  in  practice  with  a  coarse  clean  sand 

the  pumping  expense  would  be  prohibitive.  The  deter- 

mination of  maximum  percolation  rate  is  of  secondary  im- 

portance to  the  determination  of  efficient  percolation  rate, 
since  the  rushing  of  solution  through  a  bed  of  sand  re- 

sults in  the  handling  of.  and  precipitation  from,  large 
quantities  of  low-grade  solution,  llie  production  of  base 
precipitate  and  its  attendant  expense  and  trouble. 

I  am  indebted  to  my  early  laboratory  training  in  such 

work  ami  I  have  never  departed  from  the  use  of  ordinary 

4-in.  piping  in  the  experimental  determination  of  cyanide 
extraction  by  leaching.  The  pipes  are  fitted  with  bored 
flanges,  at  one  end  for  suspension  and  at  the  other  for 
the  filter  bottom.  The  latter  is  kept  in  place  by  a  third 

.  ■  with  insertion  joint,  and  fitted  with  a  plug  tapped 
for  a  small  leaching-control  prpe,  an  arrangement  inciden- 

tally providing  for  the  upward  charging  of  strong  solu- 

tion. The  pipes  should  he  cut  or  compounded  of  a  length 
equal  to  the  height  of  t lie  vat  it  is  proposed  to  use  in 
practice:  or.  if  the  dimensions  of  (lie  latter  have  not  been 

decided  upon,  experiment!  should  lie  made  with  various 
lengths.  In  all  cases,  and  at  the  conclusion  of  treatment, 

bored  samples  should  be  taken  at  the  top.  and  also  at 
the  bottom  of  the  pipe,  and  the  assay  results  compared. 

Equality  of  residual  content  would  indicate  the  possibility 
of  treating  larger  bulks  of  ore  by  an  increase  in  the  height 
of  percolation.     A   higher   residue   at   the   bottom   than    at  I 

the  top  would  indicate  the  necessity  of  reducing  the  leach- 
ing depth,  or  of  resorting  to  double  treatment.  In  most 

cases  the  latter  method  is  preferable  to  single  treatment. 

Head  anil  tail  samples  should  1"'  taken  after  the  charge 
has  been  thoroughly  mixed,  before  and  after  treatment. 

While  regretting  the  destructive  nature  of  the  criticism 
on  the  article,  1  would  like  to  add  my  agreement  in  the 
matter  mentioned  by  Mr.  James  as  to  the  importance  of 

the  re-use  of  barren,  and  not  freshly  prepared  solution, 
in  experimental  work:  and  I  take  this  opportunity  of 

adding  that  cyanide  consumption  estimations  should  not 
be  calculated  experimentally  in  the  manner  advocated  in 
treatises  on  eyauiding,  but  should  be  based  on  methods  in- 

volving the  titration  for  total  cyanide  percentage  in  the 

solution  before  treatment,  ami  after  treatment  and  precip- 
itation of  metals;  the  experiment  should  be  made,  not  with 

distilled  water  and  pure  potassium  cyanide,  hut  with  barren 

solution  containing  the  normal  amount  of  the  double  cya- 
nide of  zinc  and  potassium,  and  any  other  salts  induced 

by  the  continued  use  of  the  solution  in  the  treatment  of 
similar  ore;  and  the  actual  amount  of  commercial  cyanide, 

of  analyzed  KCN  content,  needed  to  rc-standardize  the 
solution  should  save  as  a  check  on  the  titration  difference. 

London.  January  15.  A.  W.  Ali,en\ 

How  Can  Alaska  Be  Developed? 

The  Editor: 

Sir — [  have  resided  continuously  in  Alaska  during  the 
past  eleven  years.  I  have  sought  during  that  time  all 
available  information  concerning  the  country  and  have 

labored  to  keep  posted  on  the  opinions  of  all  who  have  ex- 
pressed their  views  on  Alaskan  matters.  So  far  as  I  am 

aware,  not  a  single  article  appearing  in  the  public  press 

has  been  written  favoring  so-called  'conservation'  as  applied 
to  Alaska  by  anyone  personally  familiar  with  the  para- 

mount facts  concerning  the  country;  a  knowledge  of  which 
is  essential  to  the  formation  of  a  reliable  opinion  as  to 

its  real  needs.  The  country  at  large  has  based  its  opinion 
as  to  the  course  the  Government  should  pursue  in  Alaska 

upon  information  much  of  which  is  misleading.  That 
all  honest  American  citizens  desire  to  see  the  vast  mineral 

resources  of  the  600,000  square  miles  comprising  Alaska 

developed  as  rapidly  as  possible,  may  be  safely  asserted, 

'flic  vital  question  is,  how  is  this  to  be  accomplished?  It 
is  manifest  that  while  there  can  be  only  one  best  way. 

there  are  numerous  courses  which  must  lead  to  partial  or 

complete  failure.  A  glance  at  a  few  of  the  conditions 

prevailing  in  Alaska  will  give  some  idea  of  the  vast  differ- 
ence there  is  between  it  and  all  other  parts  of  the  country, 

and  which  make  impossible  development  along  the  indus- 
trial lines  which  have  become  standardized  in  other  dis- 

tricts. In  order  to  understand  the  local  situation  it  i^ 

necessary  to  note  the  following  lads: 
1.  That  most  of  the  mineral  wealth  of  Alaska  is  wrapped 

in  ice  and  snow,  ami  that  the  remainder  is  covered  with 

a  blanket  of  thick  moss,  impenetrable  to  the  human  eye 
and  forming  a  severe  obstruction  to  travel. 

2.  That  the  length  of  days  ami  nights  is  unfavorable  to 

the  performance  of  the  usual  maximum  clay's  work. 
3.  That  in  the  absence  of  good  wagon-roads  and  rail- 

mads,  the  transportation   of    f   1  and  other  supplies  must 
he  conducted  in  the  winter  when  the  days  arc  shortest  and 
the  cold  most  intense. 

4.  That  cost  of  transportation  to  the  interior  varies  from 

about  $100  to  $1000  per  ton.  depending  on  distance  froi 

supply  points. 
5.  That  supplies  even  at  supply  points  necessarily  arc 

high  in  cost. 
6.  Thai  outdoor  work,  when  the  thermometer  runs  down 

to  from  50°  to  70"  F.  below  zero,  which  often  occurs  every 
winter  ami  tor  long  periods,  is  unavoidably  difficult  as 
well  as  costly. 

7.  That  large  quantities  of  fuel  at  high  cost  arc  um-. 
sary   to   any    industrial    undertaking. 

S.  That   all    prospect   and   mine   work   must   be   don. 
frozen   ground,   and   is  done  by  (hawing. 
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in  developing  to  largo 
d   ili.it    ll    will   re- 

l  In-    mir  lit'tli    of 
1  lovem- 

in    Thai,   according  |o   Qovemmenl   geological   reports, 
each  oi   the  ten  districts  comprising  the  already  surveyed 

i-k;i  •-•  ■] •( ;i i 1 1-  large  areas  of  coal  or  lignite 
suitable  tor  local  use.    Noi   I  tin   als.  ozcepl  those  neat 
tidewatei  rh  fuel  value,  will  ever  stand  the  cost 

nhipiueut.    Tin-  coals,  scattered  far  and  wid 
the  interior,  are  absolutely  essential   to  the  development 
.■i  the  mines  ■  ■:  the  interior  ami  the  local  treatment  of  ores, 

■  rati   f  allied  industries,  including  domes- 
isnnrption. 

re  only  a  few  of  the  controlling  facts 
iluit  musl  be  reckoned  with  in  determining  the  best  course 
to  pursue  by  the  Govenin  .-  difficult   task  o 

veloping  the   \ ;< -r    mineral   and   agricultural   resources   <>i 

ka-     I'   is  i."  boy's  .i"l   r  yel  i>  ii  the  task  of  any 
•  mi-  or  all  of  ilu-  theorists  ,,i   the  country.     In  solving  the 
problem  rWhal   shall   the  country  do   fur  Alaska.''  condi- 

nel    fur  which,  as  a  whole,  tin-  history  of 
in.  nation  furnishes  any  exacl  parallel.     Only  tin-  applica- 

tion ill'  the  hardest  of  bard  common  sense  will  avail.    The 
1  States  lias  surpassed  every  other  nation  known  to 

history  in  rapid  development,  ami  this  lias  been  done  by 
ami  through  a  wise  ami  liberal  land  policy.     It  is  mainly 
through  this  policy  thai    patriotic  successful  citizens  have 

made  of  tin-  vast  hordes  of  foreign  immigrants  corn- 
Bach  year  to  our  shores  from  the  lands  of  poverty  and 

oppression.     This  lias  been  accomplished  by  attaching  the 
masses  to   the  soil.     Tin.   progressive  citizen   is   primarily 
the  product  of  the  bind  he  owns.    Landlordism  is  a  fail- 

ure  ami    always    lias    been,   ami    it    may   he   safely   asserted 
always  will   he.     Even   the    United   States  Government   is 
nut  powerful  enough  to  develop  Alaska  through  a  Boating 

try.     Indeed,   this   was   tried   on   the    public   copper 
ami   had    lands   <.f   our    ntry    from   1807   to  1S47 — forty 
years— and  proved  a  dismal  failure.  Notwithstanding  all 
history  condemns  the  leasing  system  as  a  complete  failure. 
there  have  arisen  men.  said  to  stand  high  in  public  favor, 
who  are  strenuously  urging  a  leasing  system  for  all  the 
public  mineral  domain  of  Alaska.  Why  not  include  agri- 

cultural lands  also?  The  reasons  for  leasing  the  one  are 
jus!  the  same  as  for  leasing  the  other. 

Some  of  the  objections  to  a  leasing:  system  are: 
1.  The  American  citizen  will  not  lease.  That  was  the 

trouble  during  all  the  40  years  leasing  was  tried  in  the 
Copper  and  lead  districts.  The  system  is  distinctly  un- 
American. 

2.  Any  leasing  system  will  effectually  eliminate  the  pros- 
pector and  pioneer— especially  in  Alaska,  where  the  hard- 

ships are  vastly  greater  than  anywhere  else.  The  prospec- 
tors and  pioneers  as  a  class  are  the  bravest,  most  indus- 

trious, most  persistent,  and  most  independent  thinking  men 
on  earth.  They  never  work  for  wages,  except  to  secure 
more  means  with  which  to  prospect  until  they  find  some 
natural  resource  to  which  they  can  acquire  title.  They 
are  the  only  men  who  will  or  can  open  Alaska  sufficiently 
to  induce  capital  to  perform  its  necessary  part  in  develop- 

ing the  country.  This  is  an  old,  old  story  to  him  who 
has  in  the  least  informed  himself  as  to  how  the  deserts 
and  mountains  of  our  country  have  been  conquered  and 
made  to  yield  up  their  treasures.  The  history  of  these 
men  is  the  history  of  the  development  of  our  entire  coun- 

try. Without  them  our  history  would  have  been  like  the 
play  of  Hamlet  with  Hamlet  left  out. 

Hard  common-sense  says,  "follow  methods  which  you 
have  always  found  successful,  and  do  not  try  an  experi- 

ment which  you  have — as  all  others  have — found  to  be  a 

failure."  What  Alaska  needs  to  develop  it  is  such  a 
liberal  land  policy  as  will  induce  the  prospector  and  pio- 

neer to  find  valuable  mineral  deposits  which  he  can  locate, 
and   a  liberal   offer  to   farmers  to   enter  and  cultivate  the 

Itural  lands  in  Ihc  •  ,  ,,„ 
consumption  bj  .  ,i,. 
velopmenl 

hand  in   hand,  and   will  do  s,,  with   proper  0  ll    in 
duee   its.     a   leasing   system   of  any   sort    is  Bondem   I 
byj'il',    of  ||„.   residents  of   Alaska,   and    it    i-   sale  I,,   pre 
diet   that,  under  any   leasing  system.   Alaska  will  shortly 
!»•   almost    entirely    depopulated.      It    the    prospector   ami miner  caunoi    lake    from    the    public    land    timber   aii.l    coal 
sufficient    lo  enable  him  lo  liml  and  open  his  mine  without 
subjecting  himself  to  prosecution,  he  will  abandon   pros- 

pecting ami  mining  in   Alaska. 
.Ill  I  -.UN. 

Katalla.    Alaska,    .lanuar. 

The  Editor: 

Sir -It  is  alw..  pleasure  to  read  thoughtful  discus- 
sion,  however   much    I  he   views   expressed    may    differ    from 

your  own.    With  n   Ii  thai  Mr.  Th   peon  says  I  heartily 
agree.      The   natural    difficulties   in    Ihe    way   of  development 
iii  Alaska  are  of  a  sorl  by  no  meant  properlj  appreciated. 

1 1     needs    hut    a    day's    scramble    through    the    'devil's    club' 
and    moss    thai    covet    so    much    of    Alaska's    hillsides,    t < > 
bring  1    the  fa.t  that  the  practical  work  of  prospect- 

ing such  a  country  is  difflcull  in  the  extreme,  ll  calls  for  a 
high  order  of  courage  as  well  as  of  intelligence,  both  of 
which  have  been  admirably  displayed  by  Alaskan  pioneers. 
Thai  many  of  the  wrecks  of  humanity  having  little  but 
brute  courage  have  floated  Into  the  north  need  not  detract 
from  appreciation  of  the  heavy  demands  made  by  Alaska 
upon  real  prospectors.  II  is  one  thing  to  gel  a  klooch 
and  a  canoe  and  camp  along  a  salmon  stream  till  increas- 

ing snow  makes  it  necessary  to  break  samples  from  some 
well  known  outcrop,  in  order  to  have  a  suitable  basis  for 
a  report  to  the  grubstake  partner.  It  is  quite  a  different 
thing  to  really  explore  Alaska  and  to  prove  veins  and 
placers.  The  men  who  do  this  work  are  deserving  of  rich 
reward,  but  I  am  unable  to  see  that  the  real  economic 
service  that  such  men  perform  necessarily  requires  as  its 
price  a  return  to  free-for-all  conditions  where  with  a 
good  axe  and  a  sufficiently  long  list  of  names,  one  man 
was  allowed  to  monopolize  a  stream  or  a  whole  country- 

side. Neither  do  I  agree  that  Americans  will  not  lease. 
They  will  and  do,  as  may  be  learned  by  a  little  inquiry 
in  any  mining  district  here  or  abroad  in  which  leasing 
affords  the  basis  of  title.  Furthermore,  when  leasing  direct 
from  the  United  States  was  in  vogue  in  the  lead  regions 
of  the  Mississippi  Valley,  Americans  took  the  leases,  as 
is  proved  by  the  documents  in  the  case.  Leasing  was 
done  away  with  there  for  the  reason  that  the  people  wanted 

something  for  nothing  and  were  able  by  fraud  and  intim- 
idation to  wear  out  the  patience  of  the  Government.  When 

internal  revenue  taxes  on  whisky  were  first  established, 
armed  insurrection  ensued,  and  for  nearly  ten  years  there 
was  actual  lighting.  In  that  case,  however,  the  Government 
stood  its  ground.  Would  Mr.  Thompson  contend  that  it 

would  have  been  better  to  abandon  the  then  'un-American' 
internal  revenue  taxes'?  At.  the  times  these  two  difficulties 
arose,  conditions  were  not  dissimilar.  They  seem  so  now, 
merely  because  the  Government  acted  differently  in  the 
two  cases.  I  am  not  among  those  who  believe  that  a  large 
national  revenue  can  or  should  be  raised  by  leasing  min- 

eral ground,  but  I  do  not  see  that  a  leasing  system  for 
mines  is  a  priori  either  impossible  or  un-American.  The 
advisability  of  introducing  such  a  system  is  a  matter  to 
be  settled  on  the  merits  of  each  case  and  with  an  eye  to 
Ihe  particular  form  of  lease  that  it  is  proposed  to  use. 

Incidentally,  and  for  many  years  to  come  at,  least,  I  be- 
lieve that  revenue  from  the  mines  of  Alaska  should  be 

employed  in  Alaska  for  building  roads  and  for  other  public 
uses.  More  will  he  needed  for  such  purposes  than  is  likely 
to  result  from  any  reasonable  scale  of  either  royalities  or 
taxes.  Alaska  does  not  need  landgrabbers  as  much  as  it 
needs  mines,  and  I  believe  a  proper  leasing  system  will 
discourage  the  one  and  encourage  the  development  of  the other. 

San  Francisco,  January  29.  H.  Foster  Bain. 
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Concentrates 
Most  of  these  are  In  reply  to  questions  received  by  malL 

Our  readers  are  Invited  to  ask  questions  and  give  Informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

/"J.KOI  Xl>  pboooliti     -  sfa  fertilizer  is  ramaiig  much 
^    discussion   iu   Germany,   where   active  efforts  are  being 
made    to    introduce    ii    into    the    trade.     Authorities   claim, 

however,  that  it  is  of  little  value,  containing  only  S  to  lU<~i 
aly  available   potash. 

rI,i»  disconnect  or  remove  a  safety  devise  which  has  been 
attached  to  a  machine  under  the  direction  of  the  safety 

ins|vector   of    the   state    is.   according    to    the    law    ol    New 
York,  a  misdemeanor,  and  the  line  imposed  for  an  ii 

of  the  la»         -      -        strong  deterrent   to 
and  decreased  numbei  ts. 

THU  aj.|>earance  of  a  raw  clay  is  no  criterion  whatever 

as  i,.  [  the  burned   product.     Ti . 
clays   vary    widely,    from   the   white  of  kaolin   to  the   dark 
red.  or  black,  of  the  red  burning  clays.     The  main  col 

•lays   is    iron    oxide,   and    according   to   the 
amount  present  it  E  re  ranging  from  buff  to  red. 

QJATCRATION  is  important  but  difficult  to  determine  in 

^  any   oilfield.      Some   UUKfc   yield   I'lMXi   to  olHHI   bbl.    per 
acre  and  others  as  much  as  100,000  bbl.     At   ti; 

operator  phrases   it.   "more   oil  .   well  than 

there  is  space  in  the  rock  below.  '     S  inalies  are  prob- 
ably to  be  explained  an  t!  ■  -  "ractures  tributary  to 

the  well. 

YXTHKKK  the  gravel  from  drift  mines  has  to  be  brought 
to  the  sin  gh  vertical  or  inclined  shafts,  the 

kind  power  to  be  employed  for  the  purpose  de- 
pends on  the  eir        -  s.     If  there  is  but  little  material,  a 

hand  windlass  may  suffice:  with  more,  then  a  horse  whim. 

•  ater  power  may  be    ;- 
will  often  serve  every   purpose,  ami   a  small  distillate  en- 

-     .  ice. 

T.n       -  -iver  bullion  containing  tin.  if  the  ordinary 
wet  method  lie  employed,  much  trouble  is  experienced, 

varying  with  the  amount  of  tin  present.  Even  with  a  per- 

cental as  low  •  end-point  is  masked  by  a  per- 
i  turbidity,  while  with  amounts  ranging  up- 

ward, the  determination  of  the  exact  end-point  is  impos- 
sible, owing  to  the  finely  divided  or  colloidal  metastanuic 

acid  resisting  -  •••  cause  it  to  settle,  or  to  give 
n  clear  supernatant   liquid. 

'T'Kl.l.l'Kll  M    can    be   delected   in   ores    '  -i   re- 
-  •  :bed    by    G.    T.    Hollow  ay.  -    _  _  sis   a 

liH-ti  i    ■  llurium  fro  - 

iicenlratiug  it  with  the  gold  and  silver  iu  a  lead  button 

obtained  by  the  ordinary  tire  assay,  it  1-  _  ..  ble  to 
treat   as  much  as  .V)  to  GO  fj  re  in  this  way.     The 

lead  I  -  .1  in  nitric  acid,  dilated,  and  the 
tellurium    precipitated  by    means  ,  the  deposit 

blamed  being  cleared  and  tested  by  concentrate 
•   tellurium    • 

produced  that  disapi  rtber  heat  Hang 
tunes 

yALVATlON 

than    -     - 
on  the 

- 

ertain.     [a 
-  are  better  k 

ground 

s  been 

;ir  output.    On  this  basE 
barrel  of 

daily  production.    Ti    -  ere  all  the  usual  field  equip- 
At  these  prices  the  purchaser  expects  to  reeov 

capital  and  from  100  to  200<fc  within  a  period 

•  '>etter.    The  average  price,  at  the  well. 

of  Pennsylvania  oil  is  about  flJ&D  per  barrel.  To  apply 

the  same  rule  in  other  fields,  if  it  be  thought  wise,  allow- 
ance must  be  made  for  the  difference  in  price  of  oil.  hi 

Illinois,  during  the  tirst  three  years  of  oil  development,  pro- 
ducing properties  changed  bands  on  a  basis  that  provided 

tor  return  of  capital  in  18  months  from  known  prodm 
and  at  curre*  rates. 

A  DaflTTDTG  compressed  air  into  the  gas-engine  ryl 
;t    the   end    of    the    exhaust    stroke    is    proposed    in    a 

recent   issue  of  the  Zeitsekrifl   d  fu- 

ll  is  recognized  that   the  residual  burned  gat  - 
remaining  in  the  cylinder  and  mixed  with  the  new  c 

dilutes  the  fresh  mixture,  impoverishes  it.  and  generally  in- 
terferes  with    the   ignition   of   the  charge,   unduly  ele 

the  initial  temperature.  predis|>oses  the  motor  to  premature 

explosion,  and  affects  the  efficiency  of  operation.     [I 
there  shown  by  means  of  diagrams  and  figures  of  a  number 

-ts  how   the  efficiency   was  increased   as  the  result   of 

the  adoption  of  the  valve  which  admits  the  air  under  t      - 
sure  at  the  end  of  the  exhaust  stroke. 

T   IKK    of    timber    inside    a    mine    varies 

t   temperature  and  moisture,  as  the   fungus  which  de- 
-  timber  must  have  a  definite  amount  of  air  and  « 

tood  and  heat,  in  order  to  exist.     If  mine  condi 

•hat  the  timber  could  lie  always  kept  wet  or  always 
dry.  it  would  never  decay.  Poorly  ventilated  gangways 
and  air  passages  with  a  fair  degree  of  moisture  and  a 

fairly  high  temperatnre.  such  as  are  especially  Summon  in 
the  anthracite  re_  America,  are  favorable  to  ful  _ 

growth  and  hence  to  rapid  decay.  Right  preservative  treat- 
ment may  redoe  -  -  and  decay  in  mine  timbers  to  a 

minimum,  but  it  is  probably  impossible  to  exterminate  the 

-  and  wholly  prevent  the  decay.  The  enormous  quan- 
tities of  timber  consumed  by  the  mines,  and  the  neeess 

■e    replacement    of    the    entire    equipment    inside    the 
workings  of  an  anthracite  mine  iu  twelve  to  eighteen  months, 

emphasizes  the  unsuitability  of  wood  for  this  purpose 
waste  involved  in  it* 

■pM>K  ASSAY  of  gold  and  silver-bearing  cyanide  - 
take,  in   the  ease  of  ordinary  mill  solutions  lt>.  and  i:i 

that  of  barren  mill  solutions  Jn  assay  tons.    Remember  that 

-  -  1.186  grams,  or  2)'.HRi  c.c..  so  that  1<> 
AT.    is   equivalent    to   291.66   u      Transfer   the   nece-- 

.  t  of  solution  to  a  large  beaker,  add  a  bunch  of  sine 

_-      Hiut  the  size  of  a  hen's  egg.     Warm  the  sol". 
15  minutes.     Hold  and  silver  will   immediately 

ence  to  precipitate  on   the  zinc.     At    the  end  of  the 

above  period,  add  GO  c.c.  of  a  saturated  solution  of  ■ 
mercial   lead   acetate   in   water.      The   reaction    immediately 

-  between  the  lead  acetate  and  the  zinc  shavings,  pro- 

ducing metallic  lead  and  zinc  acetate.     At  first  the  solution 
will  be  milky,  but  in  30  to  40  minutes  it  will  clear,  leai 
metallic   lead   in    -  -  ssolved  ziuc 

Keep  the  solution   boiling  hot  during  this  i 

Now.  add  ;!!>  ce.  hydrochloric  acid,  which  rapidly  di*- 

-  the  remaining  zinc.     The  lead  will  settle  in  a  sp 
ss  at  the  bottom  of  the  beaker,  decant  carefully,  washing 

ith  water.     Collect  the  lead  firs  . 

rod  and  finally  with  the  fingers.  'tito  a  cube  for 
-    uient  cnpellation.     After  a  little  practice  i: 

-   -  :  that  there  is  practically 
The  lead  button  is  dried. 

placed    in    a   cupel    and    cupelled.      The    resultin_- 
ed  and  parted,  the  weight  of  gold  and  silver  in  tnilli- 

-  represent:    »  s  in  _  -  aide 
soluti                     rhieh  the  value                                         _  .red. 

The  addition  of  zinc  to  the  cyanide  solution  causes  a   : 

cipital               2                                    he  zinc  iu  the  usual  ma: 
I.ead   acetate    reacts    upon   the   zinc,    forming  soluble   zinc 

and  metallic  lead.     The  metallic  lead  meehanieally 
silver.     The  addition  • 

ssolves  saining  zinc   without  interfering 
the   lead.   gold,    and    silver.      Decantatiou    removes   soluble 

Cnpellation  removes  the  lead.  Ie;.      _  _ 
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Special  Correspondence 

TORONTO,  CANADA 

Mm  I  >.nii     \i..ri  -  I       Il.ii  . 

I'i\     tnH    IMi  I'mm.T    Miii. in \ 

1*1001  .    1  l.'N     IS      101]  III  \l  l:  | 

Tin'  knur-anticipated  report  ..i    Percj    A    Robbius,  mail 
■  ■I  Ike  Bollinger,  dealing  exhaustively  with  the  phys 

x-iil  condition  of  tin-  property!  which  made  ibi  appearance 
toward  ill.-  .lost'  ..i   January(  proved  .i  disappointment   so 

m  it*  effect   on  the  stock  market    was    wined.     It 

failed  to  arreel  tor  mora  than  ■  daj  or  two  the  downward 

tendency  in  Porcupine  >t.H-k;  the  advance  which  at  Brel 
resulted  being  followed  b)  0  rush  ..i  profit  taking  and  a 
farther  decline,  stimulated,  no  doubt!  by  tin'  eritiejam  of 
experts  who  disagreed  with  Mr.  Robbina'  conclusions.  The 
report  is  a  length}  end  comprehensive  document  going 
extensively  into  details,  bnl  the  sum  and  substance  of  it 

i»  tlmt,  in  tl»'  aggregate!  the  orebodies  bo  far  discovered, 
making  conservative  allowances  for  the  persistence  of  the 

reins  1  *>  ■  1 ,  >  w  present  workings,  have  an  estimated  tonnage 
..i  468,000  tone  with  a  gold  content  ..t  aboul  $10,230,000, 
which  daring  the  next  four  or  Rve  years  »..ulil  yield  profits 

BOLLINGER    NO,    I    SHAFT    whtkst   MILL. 

amounting  t"  $7,500,000.  The  estimate  is  based  on  the 
results  ot  extensive  sampling:,  for  which  aboul  3000  sam- 

ples, I". tli  from  the  surface  and  the  underground  workings, 
were  taken.  The  greatest  depth  allowed  for  in  the  esti- 

mate of  tonnage  is  300  ft.  (being  in  most  cases  LOO  Ft, 
below  the  depth  actually  reached),  and  the  report  goes  on 
in  say  that  every  100  ft.  of  depth  below  the  300-ft.  level 
on  No.  1  vein  will  add  $2,100,000  to  the  profit,  adding 
that  experience  in  stoekwork  formations  in  other  parts 
of  the  world  has  shown  that   reins  continue  to  depths  of 
1    to  2000  ft.,  so  that   there  can  be    lonbl  as  to  the 
conservatism  of  the  estimated  depths  of  the  Bollinger  veins. 
This  is  just  the  i". int.  as  being  i   ptimistic,  np.ni  which 
the  critics  of  the  report  are  disposed  to  take  issue.     The 
cost   of  the   Hollinger  mill   when    npleted   «ill   be  about 

$275,000,  and  it   is  expected  to  !><■  in  operation  some  ti   
in  April.  It  will  have  a  crushing  capacity  of  aboul  300 
tons  per  day,  with  provisions  Cor  such  increase  as  may  be 
found  necessary,  while  tl   yanide  plant  is  being  constructed 
for  a  capacity  of  500  tons  per  day.    The  official  a   uncc 
men!  is  made  thai  the  details  are  being  arranged  for  a 
merger  embracing  the  Hollinger,  the  Millar-Middletou,  and 
the  Dixon-Qillies  properties,  amounting  in  all  to  15  claims 
and  that  Hollinger  shareholders  will  participate  in  tin- 
new  issue. 

At  the  Dome  an  adit  is  being  run  from  a  point  near 
the  mill  tn  No.  1  drift  at  the  depth  of  45  ft.,  as  a  means 

..I'  taking  .ml  the  ore  from  that  level,  while  leaving  shafts 
No.  1  and  8  live  for  development  work.  A  double  track 
will  In-  put- down,  on  which  ears  will  convey  tin-  ore  to  the 
mill.  By  means  of  a  hoisting  drum,  trains  of  six  cars 

ran  In-  hauled  In  the  surface,  and  il  will  he  possible  In 
lake  nut  1000  tnns  per  shift  through  the  adit.  The  eight- 
hour  system  has  been  adopted  for  underground  workers, 
the  surface  men  working  nine  hours  per  day.     Charles  M. 

"•■   '"..    fomierlj    -  ii„-    Kimberley   dil   id 
  «•-  Smith  Africa,  i.a-  been  placed  it  ii»  under 
ground  work.    The  A;  ,  ringed  down  until  ipt 
when  it   will  Ih-  possible    btain  a  ■uffleienl   mppl 
water,  as  the  management   does  not   consider  it  advi 
to  install  a  large  pump  in  order  to  keep  tin-  plant   run 
nine.     The  Weal   Dome  has  conaiderabl)   limited  its  opera 
lions  ami  hn.l  ..tv  most  ..i   tl..-  surface  men.     The   Little 
I'.'    i-  in  ".   I  ore  at   th.>   inn  it.  level  and  is  installii 

Jencks    mill    with    Rve   Btamps   of   a    weigh!    ..t    1250   Hi. 
each.     Tin-   \lrliit\i.-  ha*  .-ut   a  vein  of  quartz  .-an 
sulphide  ami  native  gold  at  the  200  ft,  level.    Ai  the  Dome 

Lake,  south  of  the  West   Dome,  t«..  shafts  an-  going  down 
..ii  a  large  sulphide  vein,  wbioli  baa  been  traced   for   1300 
ti.     A    ii  drill   .-   pressor   will   In-   installed.     The   Ri 
sinking  the  shaft  from  the  inn  to  the  W0  ft  level,  where 

tin.  next  station  will  be  out,    'fin-  work  is  being  done  with 
small  hammer-drills,  which  have  been  found  mor   

■  ii  I  Hi. in  ih.-  reciprocating  drills  at  flrsl  us.-. I.  Tin-  McEnany 
has  .-ut   a   i-hi.dy   "i  ft.  wide  at   the  173-ft.  level,  which 
yields  assaj  returns  between  $20  and  $30  per  ton.  On  the 
North  Dome  a  J  ft.  vein  showing  free  gold  has  been  found 
in  No.  -  shaii.  ai  a  depth  of  tin  feet. 

Tin-  bullion  production  of  Cobalt  during  lull  aim. urn. -.1 
i..  3,772,920  oz„  valued  at  $2,012,438,  of  which  the  Nipis 
sinu  contributed  2,352,758  ••/.  worth  $1,268,495.  The  out 
pnl  for  1910,  which  was  tin-  flrsl  year  in  which  Cobalt 
shipped  bullion,  was  945,702  ox.,  valued  at  $501,815.  The 
sulisiili.-uA  pn.p. -nil-- uf  La  Rose  Consolidated  an-  showing 
up  well.  Hood  ..ii-  is  found  in  the  winze  put  down  from 
the  60  ft.  level  of  X...  ;i  vein  of  the  Lawson,  the  vein  aver 

Bging  7  in.  wide  of  2000-oz.  ore  I'm-  4."i  ft.  At  tin-  Princess the  main  slope  is  225  It.  I. mil;  and  lull  of  ore  from  the 
second  level  in  the  surface.  In  a  raise  from  the  second 
level  on  Xo.  ii  vein,  U  in.  of  2000-oz.  ore  has  been  discov- 

ered, and  a  find  of  high-grade  ore  has  been  made  in  a  winze 
below  i la-  same  level.  At  the  Provincial,  now  under  the 
management  of  John  Riddington,  a  vein,  IVfc-in  wide,  of 

rich  .in-  v.iih  the  wall-rock  carrying  silver  lor  •_'  ft.  mi 
each  side,  iins  been  found  in  the  conglomerate  60  Et.  from 

ih,-  shaft  mi  the  300-ft.  level,  'file  Heaver  has  i nil  shai' 
Nn.  1  down  In  550  ft.  and  is  going  deeper.  A  station  is 
hein-  cut  and  a  level  run  at  ilu-  530-ft.  level.  The  Buffalo 
mill  treated  4088  inns  of  ore  during  December,  recovering 

144,440  oz.  of  silver,  or  S7.70',  of  the  silver  disclosed  bj 
assays  before  milling.  The  annual  report  of  the  Wettlaufer 

for    1!H1     showed    a    profll    Of    $313,390.       The    (ire    reserves 
were  estimated  at  1,003,000  oz.  The  Wettlaufer  has  taken 
an    option    nu    the     Kceley    mine,    a    hitherto    unfortunate 

enterprise  in  South  Lorrain  which  was  one  of  the  asseis 
ni  the  insolvent  Parmer's  Bank,  ami  agreed  in  spend  $15,0.00 

per  mouth  I'm-  a  year  in  development  work.  The  Mond 
Nickel  Co.  has  acquired  2400  acres  of  land  at  Conistou 

in  the  Sudbury  district  as  a  site  I'm-  a  large  smelter,  con- 
struction of  which  will  he  stalled   in   the  spring. 

ST.  PETERSBURG,  RUSSIA 

Russia's.  Copper  Production  Shows  Increase-  M.\\   Use 
Electriciti  in  Production  of  Ferro-Manganese. 

'fin-  copper  production  of  Russia  in  Ih.-  first  nine  months 
..I'  last  year  is  reported  in  have  amounted  in  1,121,257 
poods,  against  1,034,456  poods  in  the  corresponding  period 
of   linn   -increase  8.4%.     By  districts  the  yield   in   copper 

was:    1'ral.s,  587,000  p. u.ds:  Caucasus,  328,000  i   ds;  Si- 
heria.  165,000  poods.  'I'he  waste  smelted  in  various  chemi- 

cal works  amounted  in  41,000  poods.  The  Urals  with  iis 
leading  position  includes  the  Kyshlim  works,  which  pro- 

duced 162,000  p. mils  of  copper  this  year,  against  85,000 
I   Is  last  year;  always  for  the  first  nine  mouths. 

Th   ogress  of  manganese  producers  at   Tiflis  near  the 
Black  Sea  has  appointed  a  c   mittee  in  enquire  into  the 

possibility  of  using  electricity  I'm-  the  production  of  Eerro 
man-;   se.     'I'he  Sharnpan  manganese  industry,  near  Tillis. 

lias  hi-eu  in  a  erilii-al  stale  I'm-  a  lung  lime  HOW,  and  il 
has  been  urged  ever  and  over  again  thai  the  coal  In  be 

found  in  lie-  neighborhood  should  he  used  in  produce  Eerro- 
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manganese.    Probably  the  coal  available  lias  nol  proved  to 

I   E  sufficiently  good  quality,  and  bence  the  appeal   t" 
electricity. 

LONDON 

FOR        Vl  KKhN:..l\...        Tl.'VXSV  A.U..   M.U.VV 

Wolfram     Property    to     Be     Developed.  —  South 

African  Companies  Proi  si  Rand  Pr 

taejv  Affair. 

Km-  several  years  past  there  lias  been  much  discussion  as 
in  (lie  possibility  of  establishing  the  manufacture  ol 
in  South  Africa.    In  the  issue  of  The  Mining  Stagaeii 

January  1910  a  review  of  the  situation  was  given  by  one 
who  was  in   thorough  touch  with  the  plan.     He.  however, 
withdrew  on  account  of  certain  restrictions  imposed  by  the 
Government.    Just  recently  the  scheme  lias  been  taken  up 

by  the  firm  of  Lewis  &  Marks,  who  have,  with  the  as 
anoe  of  Frederick  Siemens,  ami  of  the  people  with 

field   experience,   evolved   a    plan    for  establishing  a   steel 
works   at    Vereeniging.      This   town   is  on   the  main   line  of 

railway  from  Cape  Town,  ami  is  situated  on  the  noil' 
■  ■I  the  Yaal  river,  thirty  miles  smith  of  Johannesburg.     It 
is  ill  the  centre  of  the  coalfield  belonging  to  the  Vera 

Lag  Estates,  Ltd.,  controlled  by  Lewis  &  Marks,  and  a  a 

electric  power  station  is  being  constructed  there  by  the  Vic- 
toria   Falls  &   Transvaal    Lower   Co..    Ltd.      The   plan 

erect  a  steel  works  at  a  cost  of  £65,000,  with  a  calculated 

Output  of  in. (Hill  tons  per  year,  ami  at   first  to  use  only  the 
scrap  metal,  which   is  able  in  abundance  in  South 

Africa.  A  specialty  will  he  made  "i  drill-steel  ami  tool- 
Steel,  mine  rails,  fencing  standards,  ami  such  castings  ami 

nngs  as  may  he  in  request.    The  Government  has  ag 

to  Coster  the  industry  by  purchasing  material  ami  2 
preferential   railway   rales.     11.  11.  Wright,  of  Johi 

burg,  is  one  of  the  directors,  ami  he  has  transferred  t"  the 

company  his  rights  in  connection  with  the  iron-ore  deposits 

at  Magnet  Heights,  in  the  Lydenbnrg  district  of  the  Trans- 
vaal, ami  the  Government  has  stipulated  that,  at  the  end  of 

three  years,  the  company  is  to  commence  experiments  in 

connection  with  the  smelting  of  native  ores.    It  will  he  re- 
membered  that    P.   W.    ILubord    has   recently   reported   on 

the  iron-ore  resources  of  South  Africa. 

At  the  present  time  no  metallic  tungsten  is  produced  in 
England,  though  many  linns  have  tried  their  hand.  A 

small  amount  of  wolfram  is  produced  in  Cornwall,  hut  it 
goes  to  Germany  for  treatment,  as  does  all  thai  is  mined 

elsewhere  in  the  eastern  hemisphere.  Wolfram  is  a  widely- 
distributed  mineral,  hut  it  seldom  occurs  in  large  enough 

quantities  to  make  its  exploitation  profitable.  I  have  re- 
cently referred  in  this  column  to  new  wolfram  ventures  in 

Queensland  and  New  South  Wales.  Another  in  the  Last 

is  now  being  introduced  to  the  notice  of  London  investors. 
This  is  in  the  state  of  Trengganu,  a  state  in  the  Malay  Pen- 

insula which  came  under  British  protection  as  recently  as 

1910.  The  property  is  situated  some  distance  up  the  Dun- 

gun  river  and  is  reached  in  :>S  hours  by  steamer  from  Singa- 
pore.  The  ore  is  found  in  a  quartz  lode  that  traverses  slate, 
and  the  average  content  is  8%  wolfram.  For  some  years 

the  Chinese  have  been  working  the  lode,  and  making  a  fair 
profit  More  recently.  E.  II.  Sharpe.  of  the  firm  of  Sharpe, 

Ross  &  Co..  acquired  the  mining  rights,  and.  through  a 
pany  specially  formed  for  the  purpose  at  Singapore,  called 
the  Dungun  River  Concessions  Syndicate,  has  done  a  good 

deal  id'  development  work.  The  Syndicate  asked  Osb 
&  Chappel,  of  lpoh.  Perak,  a  tiriu  well  known  in  the  Last 
in  connection  with  tin  and  wolfram,  to  make  an  examina- 

tion. Their  re:  rally  favorable,  and  they  n 
mem!  systematic  development  on  certain  lines.     They  wisely 
urge  that  a  concentration  plant  should  not  be  provided  just 

yet.     For  the  |  raising  the  capital  for  develop- 

ment  work,  an  ompany  lias  been   formed,  called 
the    Dungun    River  Sganu)     Wolfram    Development 

Syndicate,  with  a  capital  ■•(  £40,000,  of  which  £20,000  in 

shares  goes  to  the  old  syndicate,  and  20,000  '-'1  shares  are 
being  offered  for  public  subscription.  Of  the  latter.  16,000 
have  been  underwritten  by  Sharpe.  Ross  £  Co.     This  shows 

that  those  who  know  most  about  the  venture  are  ready  to 

slake  their  money.  Reginald  Pawle  and  Henry  Brelich,  two 

London  engineers  well  acquainted  with  the  Fast,  are  acting 
rineers  to  the  new  company,  Sir  E.  W. 

Birch  is  a  director;  .is  he  is  chairman  of  tin-  Eastern  Smelt- 

in-  Co.  of  Penang,  which  recently  came  under  British  owo- 
ersliip,  it  looks  ;i~  if  there  were  some  intention  of  treating 

tin-  ore  lo,-ally.%  There  appears  to  be  a  fair  prospect  of 
wolfram  properties  becoming  profitable,  for  its  use  in  the 
manufacture  of  armor-plate  and  tool-steel  seems  likely  to 

expand  with  the  supply  of  the  raw  material.     Nearly  1H00 
tons     tallic   tungsten   is   used   per  year  in    Sheffield, 

where  tool-steel  containing  2«' :  of  the  metal  is  produced. 
The    steel-makers    there    prefer    the    oxide    or    the    metallic 

powder,   and   object    to   tin   rre   recent    product,    ferro- 
tungsten,  made  in  the  electric  furnace  on  the  Continent,  as 
it  contains  too  much  carbon.  The  amount  used  in  the  manu- 

facture of  filaments  of  electric  lamps  cannot  be  great  in  the 

aggregate,  and  would  not  he  sufficient  to  keep  the  mining 
industry  going.  Like  many  oilier  tiling,  the  use  of  tung- 

sten as  an  alloy  for  tool-steel  was  first  publicly  demon- 
strated *in  America,  and  the  exhibit  of  the  Bethlehem  Steel 

Co.  at  the  Paris  Exhibition  of  1900  served  to  attract  Eu- 

ropean makers.  Creusot  in  France,  ami  Krupp  in  Ger- 

many followed  by  using  it  in  armor-plate  manufacture. 
I  believe  that  the  latter  linn  contracts  for  the  supply  ol 

wolfram  from  the  United  Slates.  Probably  the  yearly  pro- 

duction of  wolfram  concentrate  throughout  the  world  is 
about    (ilino  Ions,  containing  2500  Ions   metal. 

I  have  referred  several  times  to  the  ease  of  the  Fast 

Rand  Proprietary,  and  to  the  disastrous  consequence! 

keeping  secret  the  difficulty  experienced  in  maintaining  the 

yield  of  gold  at  the  level  prognosticated  two  years  ago  by 

Sir  George  Fnrrar  and  his  fellow-directors.  Though  natu- 
rally the  incident  has  done  some  damage  to  the  prestige  of 

the  Rand  and  to  the  market  for  Rand  shares,  it  has  not  been 

without  its  uses  as  a  tonic  to  tin'  other  'houses.'  For  in- 
stance, it  has  now  been  agreed  by  the  oilier  houses  that 

shareholders  shall  in  the  Future  be  allowed  to  see  the  yearly 
reports  before  sending  in  their  proxies,  and  these  reports 

are  to  he  circulated  for  quite  two  months  before  the  meet- 
ings are  held.  This  is  the  nearest  approach  thai  is  possible. 

according  to  the  company  law  of  the  Onion  of  South  Africa, 

toward  a  full  recognition  of  shareholders'  rights.  It  is 
urged  that  Rand  gold  mining  companies  ought  to  hold  their 
meetings  of  shareholders  in  London,  and  theoretically  this 

would  be  the  right  thing.  But  unfortunately  directors  have 
another  duty  toward  shareholders,  ihal  is  to  say.  they  have 

to  dodge  the  assessor  of  taxes.  If  a  Rand  gold  mining 

company  held  its  annual  meeting  in  London,  it  would  be 
reckoned  a  London  company  and  would  lie  made  to  pay 

English  income  tax  as  well  as  the  Transvaal  tax  on  profits. 
A  year  or  two  ago  the  highest  courts  in  England  decided 
that  the  De  Beers  Diamond  Mining  Co.  had  to  pay  income 

tax  in  England,  though  it  was  registered  under  Cape  Colony 

law  and  was  conducting  business  in  thai  province  and  not 

in  England.  The  French  and  German  shareholders  an'  hit 
hard  by  this  duplication  of  taxes,  for  it  is  obvious  that  a 
Continental  investor  in  South  African  mines  ought  not  to 

pay  the  tax  on  incomes  that  is  exacted  for  the  purpose  of 
English  public  revenue. 

BUTTE,  MONTANA 

North   Butte  Discoveries. — B.  B.  Thayer  Likks  Copper 

SITUATION.   TuOLUUNE     DIVIDENDS. 

Between  the  two  veins,  one  on  the  1600-ft.  level  and 

the  other  on  the  1800-ft.  level,  and  the  vein  opened  in  the 

Snowball  claim,  the  North  Butte  mine  is  in  promising  con- 
dition. On  the  2200-ft.  level  of  the  Snowball  the  vein 

is  now  about  '22  I'l.  wide,  and  the  ore  averages  about  1 
copper.  Much  of  this  ore  is  DOW  going  to  ihe  Washoe 
smelter.  The  ore  on  the  1600  and  1800-ft.  levels  is  said 

to  be  running  close  to  12%.  While  it  is  denied  that  the 

Edith  May  vein  has  been  cut  on  the  2800-ft.  level,  men 
working  in  the  mine  insist  that  it  has  been,  and  that  the  ore 

expected  was  not   found. 
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iml   nil    tin    payments   haw- 
promptly    nut   wiili. nit   crippliug  ili>'   treasury,     Mr. 

Hiekey,   U  I.   is  an   ultra-conservative   man,  Mid 
while  tliriv  is  no  doubl  nil  this  extra  expense  could  have 

d    tot  ami  Ibe  dividends  paid  at   the  Muue  time, 
.1  that  tln\  ■    passed   tor  a  time,  so  as 

to  deplete  tin'  treasury.     When  Ihey  are  resumed  1 1 n ■> 
will  be  Is,  toe  same  as  before.    The  contract  with 

any   for  thi  I    of  ore  at    the 
rltii    expired   ou    the   Bral   "I    the   month,  and 

while   it    has   not    yel    1   n    renewed,   the   favorable   terms 
red  leaves  no  doubl  bul  that   it   will  be  in  the  course 

weeks.     In  the  meantime,  the  ore  is  going 
usual  and  under  the  terms  of  the  contract.    The 

company  will  start  aboul   the  flrsd  of  next   month  to  sink 
i, ah  rrom  the  1800-ft.  level  to  a  depth  of  2000 

GLOBE,  ARIZONA 

Work    it  the   Miami.    1'      BEsa    w   Old   Dominion. — 
News  of  the  Distb 

The  starting  of  the  sixth  unit  of  the  Miami  concentrator 

till  delayed  by  the  non-arrival  of  the  three  8-ft.  Hard- 
pebble-mills  which  will   follow  the  rolls  in  thai  unit. 

The  mill  is  now  treating  over  '_;"><">  tons  per  day  with  live 
-  working,  the  recovery  being  from  7'J  to  73%,     De- 

velopment  mi   tin.  750-ft.   level   is   being   pushed   forward. 
When-  the  cross-cut    from   the  main   shall   intersected   the 

MIAMI    MILL   Willi, K   UNDER   CONSTRUCTION. 

orebody,  the  ore  is  reported  to  assay  4.76%  .'upper.  One 
churn-drill  is  at  work  near  the  old  No.  3  shall  ami  has 

not  yel  passed  through  the  capping.  Over  7">t)  men  are 
employed,  of  whom  440  work  underground. 

The  output  of  the  Old  Dominion  smelter  for  January 

was  2,026,000  lb.  of  tine  copper.  The  company  is  plan- 
ning to  put  in  skips  for  hoisting  il   re,  and  will  include 

a  remodeling  of  the  crushing  plant  and  sampling  mill. 
Some  changes  will  be  made  in  the  concentrator  which  will 
increase  its  capacity  to  700  tons  per  day.  At  the  smelter 
a  separate  dust-ch amber  will  he  constructed  for  the  con- 
verters.  and  a  machine  installed  lor  cheap  handling  of  con- 

verter slag,  all  of  which  will  he  re-snielleil.  The  Gray 
shaft  of  the  United  Globe  is  shut  down  for  re-timbering; 
and  the  work  of  concreting  the  Kingdon  shaft  is  progress- 

ing satisfactorily.  The  company  now  has  about  900  men 
in  its  employ.  At  Ibe  annual  meeting  of  the  shareholders 
of  the  Copper  Reef  Consolidated  Mines  Co.,  held  in  Globe 
February  5,  the  board  of  directors  was  reelected  with  (lie 
exception  of  J.  W.  Gillingliam.  who  was  succeeded  by  W. 
A.  Griffith  of  Pittsburg.  II.  J.  Kennedy,  of  Scottdale, 
Pennsylvania,  was  reelected  president  at  a  meeting  of  the 
directors,  and  W.  A.  Griffith  was  made  secretary.     Charles 

ing  John  W.  Uillingham,  »  March  1. 
The  |  U  claims  about    1J  mil. 
San   i  'i  led  to  have   I 

Bvation  is  completed  tor  the  fonndntii 
the    new    hoist    at    No.    2   shall    ..I    thu    Live   Oak     ami 

preparatioi  de  to  enlarge  the  shall  to 
compartments.      An    Lngersoll  Rand    c   pressor,    capacity 

1300  en.  ii.  of  free  an-  per  minute,  has  been  ordered.    The 
eastern  end  of  il   rebody  is  being  developed  from  Mo.  I 
shall.  Hole  No.  2  of  the  Southwestern  Miami  Development 
Co,  is  down  over  800  ft.  and  is  still  in  th'   capping,     "re 
i-  expected  al  900  ft.    The  churn-drill  hoi    the  Barney 

group  is  now  over  BOO  ti.  deep.  I'.  8.  Tate  ami  Ibe  Lyle 
arc  leasing  on  the  loo  ft.  level  of  the  Black  Wan 
The  Warrior  Copper  Co.  has  sold  its  teams  and  Btore  sup- 

plies. The  topper  llill  shall  of  the  Arizona  Commercial 

is  being  re-timbered   prepare  orj    to  starting  development 
work  after  the  bonds  of  the  old  ,   pain    have   I   n    fi 
dosed  ami  the  new  company  has  taken  possession.  The 
South  Live  Oak  company  has  ben  formed  to  develop  the 
Schultzc  group  of  claims   lying  a    mile  southwest   of   the 
Live  Oak. 

WASHINGTON.  D.  C. 

Xi.u   A.CT  TOR  Bi  i'i  u    or  Mines.    Special  Features  Ap- 
proved  ii\   Secretary   of  [nterior.     Facilitation  op 

Work  of  Federal  Bureaus. 

'flic  Committee  on  .Mines  and  Mining  of  the  House  of 
Representatives  have  submitted  their  report  upon  House 

bill  17'_'iio,  amending  the  act  establishing  a  Bureau  of  .Mines 
in  the  Interior  Department,  and  the  bill  in  ils  linal  amended 
form    is   as    follows: 

"Be  it  enacted  by  the  senate  and  Hmisc  of  Representa- 
tives uf  lln-  l', tiled  slates  of  America  in  Congress  assembled. That  the  Act  to  establish  in  the  Department  of  the  Interior 

a  Bureau  of  Mines,  approved,  May  sixteenth,  nineteen  hun- 
dred and  ten.  he,  and  the  same  is  hereby,  amended  to  read 

as  follows: 

"That  there  is  hereby  established  in  the  Department  of 
tlie  Interior  a  bureau  of  mining,  metallurgy,  and  mineral 
technology,  to  be  designated  the  United  States  Bureau  of 
Mines,  and  there  shall  be  a  director  of  said  bureau,  who 
shall  be  thoroughly  equipped  for  the  duties  of  said  office 
by  technical  education  and  experience  and  who  shall  he 
appointed  by  the  President,  by  and  with  the  advice  and 
consent  of  the  Senate,  and  who  shall  receive  a  salary  of 
six  thousand  dollars  per  annum;  and  there  shall  also  be 
in  the.  said  bureau  such  experts  and  other  employees,  to 
he  appointed  by  the  Secretary  of  the  Interior,  as  may  be 
required  to  carry  out  the  purposes  of  this  Act  in  accord- 

ance with  the  appropriations  made  from  time  to  time  by 
Congress  for  such  purposes. 

"Sec.  2.  That  it  shall  be  the  province  and  duty  of  the 
Bureau  of  Mines,  subject  to  the  direction  of  the  Secretary 
of  the  Interior,  to  conduct  inquiries  and  scientific  and  tech- 

nologic investigations  concerning  mining,  and  the  prepara- 
tion, treatment,  and  utilization  of  mineral  substances,  with 

a  view  to  improving  health  conditions  and  increasing  safety, 
efficiency,  economic  development,  and  the  prevention  of 
waste  in  the  mining,  quarrying,  metallurgical,  and  other 
mineral  industries;  and  to  investigate  explosives  and  fuels 
and  unfinished  mineral  products  belonging  to,  or  for  the 
use  of,  the  United  States,  with  a  view  to  their  most  effi- 

cient use;  and  to  disseminate  information  concerning  these 
subjects  in  such  manner  as  will  best  carry  out  the  pur- 

poses of  this  Act. 
"Sec.  3.  That  the  director  of  said  bureau  shall  prepare, 

publish,  and  distribute,  subject  to  the  direction  of  the 
Secretary  of  the  Interior,  under  the  appropriations  made 
from  time  to  time  by  Congress,  reports  of  inquiries  and 
investigations,  with  appropriate  recommendations  of  the 
bureau,  concerning  the  nature,  causes,  and  prevention  of 
accidents,  and  the  improvement  of  conditions,  methods,  and 
equipment,  with  special  reference  to  health,  safety,  and 
prevention  of  waste  in  the  mining,  quarrying,  metallurgical, 
and  other  mineral  industries:  the  use  of  explosives  and 
electricity,  safety  methods  and  appliances,  and  rescue  and 
first-aid  work  in  said  industries:  the  causes  and  prevention 
of  mine  fires:  and  other  subjects  included  under  the  pro- visions of  this  Act. 

Sections.  4.  5,  and  6  are  as  published  last  week,  page  247. 
The  committee  submitted  a  copy  of  the  bill  to  the 

Secretary  of  the  Interior,  who  has  expressed  his  unqualified 
approval   of  it,   commending  especially   Sections  4   and  5, 
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enabling  the  Bureau   to  *   imand  the  temporary  services 
of  men  of  large  experience  mi  nominal  compensation.  The 

Secretary  especially  approves  of  the  provision  in  Sec.  ."> 
for  exempting  state  governments  from  the  payment  "l'  the 
fees  required  of  private  persons  for  special  investigations, 

a-  the  sums  involved  "ill  usually  amount  to  very  little, 

but  would  require  special  legislative  provision  to  meet  these 

charges  of  -*1  in  $5  each.  The  committee  in  their  report 
call  attention  to  the  lad  that  nothing  in  the  bill  authorizes 

any  investigation  of  private  processes  lor  use  in  the  prep- 
aration, treatment,  or  utilization  of  ores  or  minerals,  nor 

does  ii  authorize  the  Bureau  to  extend  its  investigations 

beyond  mining  operations.  Section  •">  is  existing  law,  hav- 
ing been  enacted  as  pari  of  the  sundry  civil  act.  For 

some  time  the  Bureau  of  Mine-  lias  been  testing  explosives 

at  the  request  of  manufacturers,  ami  the  provision  of  the 

present  small  charge  for  this  work  has  operated  to  mate- 
rially decrease  the  number  of  unnecessary  requests.  The 

fees  for  icstiiiL:  explosives  were  published  as  schedule  1 

of  the  Bureau  of  Mines.  June  1.  1911,  and  range  from 

$5   for  a  single  test   to  $150   lor  a  complete  official   test 
to  determine  permissibility  for  use  in  coal  mines.  Taken 
as  a  whole,  the  new  bill  stales  clearly  and  specifically  what 

work  the  Bureau  of  .Mines  may  do  and  for  what  purpose. 

Without  materially  extending  the  scope  of  the  Bureau  of 
Mines,  it  defines  il  mote  clearly  ami  will  help  in  avoiding 

duplication  of  the  work  of  other  bureaus,  while  facilitating 
cooperation  with  them. 

NEW  YORK 

Copper  Situation.— Rat  Central  inu  Ray  Consolidated. 

-Montgomery  -Shoshone  Bankrupt. — Gener  u.  Mar- 

I    IT    N'llTKS. 

Whether  the  copper  situation  is  such  as  to  justify  the 

hoped-for  advances  in  the  metal  ami.  as  a  reflection  id' 
such  advance,  a  livelier  and  a  rising  market  in  copper 
shares  or  not.  the  fact  remains  thai  concentration  of  the 

principal  future  factors  In  production  goes  on  apace,  and 

the  heavier,  or  rather  the  heaviest,  of  the  banking  interests 
are  more  and   more  closely   identified   with   copper. 

Recently  the  consolidation  of  the  Inspiration  Copper  Co. 

and  the  hive  Oak  Development  Co.  furnished  an  oppor- 
tunity io  bring  together  several  of  the  financial  head- 

in  the  copper  world  upon  one  board  of  directors.  The 

banking  interests  most  prominently  represented  were  -1.  1'. 
Morgan  &  Co.  and  the  Hankers  Trust  Co.  of  New  York. 
Following  this  move  comes  ibis  week  the  absorption  of 

Ray  Central  by  the  Kay  Consolidated.  I'p  Io  the  present 
lime  the  history  of  Hay  Central  has  mil  been  marked  with 

any  great  triumphal  progress.  The  property  was  at  one 
time,  some  years  ago,  under  option  io  the  Genera]  Develop- 

ment   Co..   the   Lewisol   rganization    which   controls   the 

Miami  ami  the  New  Keystone.  After  the  work  of  some 

months.  J.  Parke  Channing  sprung  a  surprise  upon  the 

public  mid  the  shareholders  in  the  com]. any  by  recommend- 
ing that  the  option  be  dropped.  Il  had  been  rather  taken 

lor  mauled  Ihai  the  l.euisolnis  would  take  the  Ray  Central 

over,  and  the  result  was  thai  a  ureal  many  people  were 
lefl  rather  high  and  dry.  with  holdings  thai  they  did  not 

waul,  unless  Mr.  Channing  ami  hi-  associates  were  to  pro- 
i  with  development  work.  The  present  deal  was  made  by 

Charles  Eayden,  of  Bay  den,  Stone  &  Co..  which  bouse  has 

been  prominently  identified  in  the  financing  of  all  the  Gug- 

genheim-Jackling-Penrose-Mrfjeill  properties,  while  the  mil- 
lion ami  a  quarter  of  cash  which  went  into  the  Ray  Central 

treasury  was  furnished  bj  ihe  Chase  National  Bank  of  New 
York.  The  recent  underwriting  of  the  Ray  Central  bond 
issue  of  $1,800,000  was  a  heavy  load  for  ihe  underwriting 

syndicate,  i he  shareholders  taking  only  some  $83,000;  as  a 
result,  il  was  proposed  Io  the  Ray  Consolidated  hoard  that 
the  bonds  be  taken  over  from  the  underwriters  on  con- 

dition that  the  Kay  Central  shareholders  be  offered  an  ex- 

ehac  -:>.      Raj    I  onaolidated   for  each  eight 
shares  of  Ray  Central.  The  Raj  Central  bond  issue  taken 

over  by  the  Ray  Consolidated  is  convertible  into  bay  Cen- 
tra] shares  at  $2  per  share,  as  the  underwriters  wen 

with  some  $1.717.(KM|  in  bonds,  which  is  equivalent  to  B58,500 

shares  of  slock.  This,  with  some  of  the  larger  inside  hold- 

ings thai  have  already  been  pledged  for  exchange,  L'liar- 
anlees  to  Ray  Consolidated  a  Large  majority  of  the  Out- 

Standing  slock  of  Ihe  Ray  Central.  A  special  meeting  of 
Ihe  stockholders  of  Ihe  Ray  Consolidated  has  been  called 

to  approve  Ihe  jj-sur  of  some  200,000  shares  additional  stock 
to  be  used  In  completing  the  exchange.  The  present  cap- 

ital of  Ihe  Ray  Consolidated  is  1.4110.111111  shares,  to  be 

increased  Io  1,600,000  shales.  From  a  mining  standpoint, 

il  is  expected  that  the  consolidation  will  prove  of  great 
advantage  and  permit  the  institution  of  many  economies. 
The  ore  developed  in  Ihe  Ray  Central  ground  so  lies  Ihai 
it  can  easily  be  taken  out  through  the  No.  1  shaft  of  the 

Ray  Consolidated.  The  engineers  of  ihe  Ray  Central  csti- 
inaie  the  developed  ore  at  7,348,000  tons,  averaging  2.51% 

copper,  a  small  pari  of  which  is  of  comparatively  high 

grade,  running  a  little  better  than  .v,   in  copper. 
The  Montgomery-Shoshone,  ihe  property  at  Bullfrog, 

Nevada,  in  which  Charles  M.  Schwab  was  the  principal 

factor,  has  notified  ils  shareholders  that  it  is  wholly  in- 
solvent. Unless  Ihe  mill  which  was  erected  can  be  dis- 

mantled and  sold  Io  take  care  of  existing  indebtedness,  the 
concern  will  be  forced  into  bankruptcy.  Mr.  Schwab  is  a; 

present  devoting  bis  lime  to  doing  battle  for  the  steel 
tariff  schedules  and  resisting  the  prospective  cuts  therein, 

evidently  having  relegated  to  oblivion  all  memories  of 
Nevada  mines  and  the  Casino  al  Monte  Carlo,  each  nf 
which  al  one  time  claimed  a  share  of  his  attention.  The 

great  Schwab  mansion  is  forsaken  ami  be  lives  in  Bethle- 

hem, Pennsylvania,  where  be  is  devoting  bis  time  Io  his 

sieel  plants.  The  N'ev  ailii-l 'tab  snarl  has  at  length  lauded 
in  the  bankruptcy  court,  where,  il  is  safe  to  say.  it  will 

never  be  untangled.  N'evada-l'tah  will  be  a  bitter  memory 
for  Ihe  many  followers  of  Lawson,  bill  ils  affairs  long  ago 

reached    the    point    where    the    only    hope    of    progress    was 
an  entirely  new  starting  point. 

The  sharp  advance  in  silver  is  attracting  much  attention. 

The  price  of  a  little  better  than  liOc.  per  ounce  is  Ihe 

high  mark  since  November  l!'o7.  when  the  market  reached 
a  level  of  60%C.  One  factor  in  the  present  situation  is 

the  Chinese  revolution,  which  is  creating  a  demand  for 

many  payments  in  coin.  A  more  important  factor  is  the 
position  of  ihe  Indian  I  lov ernmeut.  which  is  expected  to 

conic  into  market  to  purchase  bars  for  coinage  into  rupee-. 
Both  London  and  Bombay  are  spculating  heavily,  and  it 

-  reported  to  be  quite  a  question  as  to  whether  the  present 
holders  can  carry  the  loads  they  have  accumulated  until 

the  demand  will  permit  them  Io  gel  out  at  a  profit.  The 
recent  serious  disturbances  in  Mexico  nullify  in  large  pari. 

SO  far  as  new  enterprises  are  concerned.  Ihe  good  effcel 

of  the  rise  in  the  price  of  the  while  metal.  Some  days  ago 
il  was  rumored  thai  the  Mines  Finance  Co.  bad  acquired 

control  of  the  Kerr  Lake  property  from  the  Lewisohns, 
who  manage  the  Kerr  Lake  and  the  YVettlaufer  through 

llie  Canadian  Silver  Mines  Exploration,  which  is  a  sub- 
sidiary of  the  General  Development  Co.  The  report  is 

authoritatively  denied  by  ihe  Lswisohn  people.  Ruben 
Liverinoie.  a  son  of  T.  L.  Livermore.  is  now  general  man- 

ager of  Ihe  Kerr  Lake  mine.  Cobalt  Townsite  is  paying 

an  initial  dividend  of  .v ,  as  a  quarterly  distribution.  The 
concern  is  a  holding  company  and  is  one  of  the  Cobalt 
mining  companies  that  is  owned  almost  wholly  in  England. 

Stewart  Mining,  a  Coeur  d'Alene  mine,  control  of  which 
is  supposed  to  rest  in  the  treasury  of  the  United  Coppei 

Co.,  has  been  enjoying  one  of  its  spurts  of  activity  in  the 
Eastern  market.  The  mine  is  supposed  to  be  a  valuable 

property,  but,  like  all  Heinze  properties,  seems  to  have  a 
great  deal  of  trouble  getting  to  a  point  of  profitable  pro- 
duction. 

'I'he  British  Columbia  Copper  Co.  reports  net  pro 
Ihe  year  ended  November  Li.  1011.  as  $134,000,  in  spile 
of  being  obliged  Io  operate  for  a  large  part  of  the  tine 

with  Pennsylvania  eke.  which  costs  $4  per  ion  more  than 

domestic  fuel.  The  third  furnace  was  blown  in  on  Febru- 
ary 11.  and  the  Dominion  Copper  Co.  is  expected  to  furnish 

'  one-third  of  the  tonnage  smelted. 
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General  Mining  News 
ALASKA 

Coppki  Rrvm 

\    Patrick,  representing  Spokane  stockholders  iu  the 
Alaska  Copper  •>>..  receutl)  stated  al  Cordova  thai  the  eon 

pany  i«  pli   inn  to  carrj  on  development  on  a  larger  scale 
iii   n-  property,  al   Mile   K7,  weal   t ,,i k  of  tin-   Kennicotl 

.1      The  proper!]    former!)   was  known  as  the  Gi 
The  orehody  lias  beeu  (tripped  sufficiently  t"  show  ore  de 
porita  "i   enough  value  i<>  warrant    lieavy   investment,  ac 
cording  la  preaa  despatches. 

PRINCE  Willi  hi   Sol  M' 

Development  lias  been  resumed  at  the  Pinochle  group  of 
claims  near  Bhoup  glacier,  under  the  direction  "l  Ernest 
King,  >'i  Valdea.  Some  samples  from  the  Bessie  group,  ad 
joining  the  Mayneld  property  in  the  Bhoup  bay  district, 
assayed  at  high  as  11000  per  ton,  according  to  a  racenl 
report  From  Valdea.  The  third  clean-up  since  December  16 

«t  tl»'  t'litT  mill  was  made  :i  Bhorl  lame  ago,  amounting1  t" 
(10,000,  stated  B.  F.  Millard.  The  mill  has  averaged  about 

.■fiooo  per  day  ainee  ii  was  pul  in  operation. 
Tony  Dahlstrom  and  tins  Neuman  have  purchased  from 

Olaf  Olson  his  one-third  interesl  in  the  Olson,  Anderson  S 

Uustafson  property  of  sh,,ii|>  bay,  A  sample  from  re- 
cently discovered  ore  in  the  Midas  Copper  Co.  mine,  in 

Si.l. mi. in  gulch,  live  mill'.-  from  Fort  Liscum,  assayed  lii'j', 

copper,  —  1  _"_!'»  1. 1  $10.80  in  gold,  and  50  to  75c.  silver  per 
ton,  says  a  despatch  from  Valdez.  The  adil  in  which  the 

ore  was  t'liimil  is  in  105  ft.  Development  will  be  continued 
until  July  1.  when  actual  production  will  be  started.  The 

is  company,  which  is  not  incorporated  as  yet,  includes 
E.  .?.  Devinney,  George  Treat,  George  Baldwin.  \V.  M. 
Wilson.  A.  Grigsby,  Jchn  Fienbloom,  and  Joseph  Plant,  all 
of  Valdez. 

Tin:  Tan  ana 

Gns  Raymond  is  sai.l  to  have  discovered  gravel  thai  pans 
5  to  15c.  on  Beaver  creek,  a  tributary  to  tin-  south  fork  of 
the  Big  Chena  river.  .1.  K.  Carlson  lias  started  mi  a  pros- 

pecting trip  to  Valdez  creek,  at  the  head  of  the  Susitna  river, 

in  the  interests  of  the  Lucky  Hill  M.  <'...,  of  which  lie  was 
one  "f  the  organizers. 

ARIZONA 

Cochise  County 

The  Commonwealth  mine  at  Pearce  is  being  prepared  for 
the  resumption  of  development.  Llewellyn  Humphreys  is 
manager  of  the  property. 

Gila  County 

The  Inspiration  Consolidated  bond  issue  subscription 
rights  were  allotted  mi  the  pro  rain  basis  eff  the  stock  out- 

standing mi  February  1.  when  there  was  found  In  lie 
issued  ami  outstanding  696,000  shares  of  stock.  The  bond 
issue  ;e  Eor  $6,000,000.  Holders  of  116  shares  of  stoek 
are  entitled  In  subscribe  for  one  $10011  bond,  or  holders 
hi  58  shares  of  stock  For  one  $.5(1U  bond. 

The  construction  and  development  plans  of  the  Inspira- 
tion Consolidated  are  still  banging  fire.  The  greatesl  ob- 

stacle to  the  final  sett  lenient  of  these  plans  seems  to  be 
the  inability  of  the  officials  of  the  Arizona  &  Eastern 
Railroad  Co.  to  eouie  to  an  agreement  with  property  owners 
along  the  proposed  right-of-way  Eor  the  extension  of  the 
railroad  from  its  present  terminus  at  .Miami,  near  the 

Miami  mine,  to  the  Inspiration  and  Live  Oak  mines,  a  dis- 
tance of  about  1'2  miles.  In  the  condemnation  proceed- 

ings recently  instituted  in  the  territorial  district  court  al 
Globe  by  the  Arizona  &  Eastern,  the  court  decided  that 
the  company  must  give  a  bond  of  $13,500  before  it  could 
proceed  with  construction.  This  the  company  declined  to 
do.  and.  rather  than  take  the  chance  of  an  excessive  award 

by  a  jury  when  the  case  shall  have  come  to  trial  in  the 
new  state  court,  it  is  now  conducting  negotiations  with 
the  property  owners  outside  of  court.  W.  H.  Aldridge, 
managing  director  of  the  Inspiration  Copper  Co.,  is  now 
at  the  mines. 

The   li'a\    Con.  Coppei    Co,   iu  Janunrj    produced  about 
3,000,000  lb,  "t  copper,  ai  against   2,000,   i  lb,  in  D   m 
her.     The  company   *•«  handicapped  through  lire  fact  that 
the  mill  work  bas  I   u  ulna. I  of  the  mine  development.    On 

Apnl    1    the   c   penj    «iil   ship   it  tte    t"   the 
nearby    Hayden    smelter,   instead   ..t    to    El    Paso,     It    ii 
believed  that  t bis  arrangement  wll  reduce  the  coal  -it 
duction  bj   1:'  ie.  per  pound, 

YAVAPAI    .    it 
Development  bas  beeu  rest   1  al  the  Square  Heal  \l.  S 

M.  Co.  and  the  Sure  Shot   properties  in  the  Cherr;    I  > 
district,  -ay-  ii  Prescotl  report.     I..  N.  Wombacher  la  man- 

ager of  both  mines. Yiwi  \   Cot  RT1 

Press  reports  assert  thai  the  Tuscarora  M.  S  M.  Co.  has 

discovered  a  7-ft.  vein  of  ore  assaying  about  *'j."i  per  t   in 
its  property  near  Barker.     John  Jarvis  is  superintendent 
for  the  c   pany. 

CALIFORNIA 

Amador  County 

The    shaft    collar  nl    the    Bunker    Hill    mine   collapsed    In 
the  recent  accident  which  imprisoned  69  miners  for  aboul 

FORT  BIDWELL  Mil. i.,  jiodoo  county. 

24  hours.  The  accident  was  caused  by  the  breaking  of  the 
cable  used  in  hauling  a  loaded  skip  up  the  inclined  shaft. 
The  skip  jumped  the  track  and  the  shaft  partly  collapsed. 
filling  with  debris  al  (he  200-ft.  level,  which  was  used  as 
a  drainage  adit.  The  shift  boss  rode  up  on  the  skip,  and 

only  the  fact  that  lie  stepped  off  at  the  collar  of  (!"■ 
shall  as  the  skip  emerged,  saved  his  life. 

Modoc  County 

Richard  Mason,  in  sinking  a  winze  mi  the  Mountain  View 
claim  of  the  Fort  Bidwell  Consolidated,  al  Fort  Bidwell, 
discovered  a  2-in.  stringer  remarkably  rich  in  free  gold, 
according  to  a  recent  report.  The  property  is  iu  the  High 
( trade  district. 
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Nevada  Counts 

Murray  I.  Scott,  lessee  on  iIm'  A.  McGee  property  near 
ili.-  Eureka,  lias  found  a  rich  ore-sl   i  30  ft.  from  the  sur- 

,  according  to  a  reporl  from  Grass  Valley. 
The  North  Star  M.  Co.  lias  purck; 

eplace  the  "1.1  ore  ears  in  the  Providence  mine,  ■ 
Champion  group. 

Plumas  County 

Tin'  Jameson   mill,  near  Johnsville,  lias  been  closed  on 
account  of  the  lack  of  water.    Tin-  mild  winter  lias  caused 

fear  that  oilier  properties  may  lie  forced  l"  shut  down,  un~ 
:  heavy  Tail  of  snow. 

irdinq  Counts 

Tin  Death  Valley  Arcalvada  ion.  M.  Co..  suys  a  reporl 
from  San  Bernardino,  has  development  under  full  headway 

on  its  properly,  situated  near  Cima.  Water-power  has  been 
developed,  ami  a  mill  built  on  i he  property,  as  well  as  other 

improvements.  In  the  eastern  end  of  the  Bounty,  in  Whip- 

ple 'wash,'  twenl  north  of  Parker,  Arizona,  recent 
discoveries  on  the  property  of  the  Golden  stale  M.  Co.  have 

brought  a  number  of  prospectors  into  (he  district.  Kit  ('ar- 
son is  manager  for  the  Golden  State  company. 

Shasta  County 

(Special  Correspondence.) — The  Helta  Con.  Gold  M.  Co. 
is  planning  to  erect  a  mill  soon.     The  company  reports  a 

.    lint    its   treatment    offers 

is  planned  to  augment  the  mill  with 
a  cyanide  plant.     S.   D.   Furber  is  manager  of  the  , 

erty.  whieh  is  in  the  Dog  creek  district,  northwest  of  Bed- 
ding.    Reports  thai   the    First    National  Copper  Co.  v 

resume    operation    at    Coram    were   set    at    rest    a    few   days 

E.  i'..  Braden,  manager  for  th   impany,  slated 
thai  no  effort  was  planned,  owing  to  hostility  on  the  pail 
of  farmers.  The  Noble  Electric  Steel  Co.  is  sending  "in 

e  pig  iron  from  the  Heroull  electric  smelter.  Two 
furnaces  are  producing.  M.  E.  Dittmar  ami  associates 

to  prospect  their  holdings  at  Igo  during  the  coming  sprint. 

A  diamond-drill  Mill  he  installed.  The  Bully  Hill  Copper 

i'm.  has  concluded  a  series  of  experiments  for  the  elec- 
trolytic smelting  of  copper  and  zinc  ores.  It  is  reported 

results  have  been  encouraging,  but  nothing  of  an  official 
nature  has  been  given  out.  The  Bully  Mill  ores  carry  a 
large  percentage  of  zinc,  with  some  gold  and  silver. 

Redding.  February  12. 

Sierra  County 

Valuable  ore  last  Sunday  was  discovered  in  the  main  adit 

of  the  Kale  Hardy  mine,  near  Forest.     Will   D.   BeggS     > 

San  .lose  is  operating  the  property. 

Trinity  County 

i  Special  Correspondence.) — The  Alta  Bert  Gold  Dredg- 
ing Co.  has  placed  in  commission  its  first  dredge  here.  The 

hull  is  98  ft.  long.  42  ft.  wide,  and  9  ft.  4  in.  deep,  and 
was  built  of  red  fir  sawed  on  the  ground.  The  dredge  is 

electrically  operated,  has  71  j-eti.  ft.  buckets,  and  was  built 

t"  diu'  -•">  ft.  below  the  water-line.  It  can  develop  34.">  hp. 
The  machinery  was  taken   from  the  old  Scott  river  dredge. 

In  1900  a  small  dredge  was  built  here  by  the  Trie  .Machin- 
ery Co.  of  Kansas  City.  The  dredge,  which  had  2%-cu.  ft. 

buckets,  and  which  was  steam-operated,  was  found  too  light, 

and  was  abandoned  after  thne  summers'  operation. 
Trinity  Center,  February  8. 

The  Globe  M.  Co.  has  Sled  suit  in  San  Francisco  to  secure 

an  accounting  by  W.  D.  Pinkston,  superintendent  for  the 
company    from    1907   to    1910,  I    alleged   to    have 
been  misappropriated. 

Tuoi.umnk  County 

(Special  Correspi  JTke  New  Providence  M.  Co. 

has    been     incorporated    to    develop    three    claims    situated 

just    east    "f    tl   Id    Providence    mine.      Its   capital    stock 

is  $500,000.  The  officers  are  M.  .1.  Curb, 'it.  president, 
George  W.  Mooney,  vice-president,  and  T.  L.  Bibbins,  sec- 

retary. The  claims  are  but  slightly  developed,  two  short 
adils  having  been  driven,  in  both  of  which  b  ft.  of  low 

and  medium-grade  ore  was  found.    The  outeroppiugs  range 

in    width    from    a    few    feel    to    77.    ft.      William    Floyd,    of 

byville,  who  will  be  superintendent,  states  that  work 
will  begin   within  bb  days,  ami   that   the  plans  are  to  drive 
,i    1000-ft.  adil. 

Tuolumne,  February  lb. 

COLORADO 

L  \K    I  REEK    I  lOUNTY 

I  Special    Correspondence.) — H.   C.   Reno,   who   recently 
purchased  the  Wisconsin  and  Cony  City  mines  for  a  syn- 

dicate of  Eastern  capitalists,  has  a  force  of  men  at  work 

in  repairing  the  250-ton  Pelican  mill.  Ore  treatment  will 
start  March  1.  Mont  Tong,  manager  of  the  St.  Paul  prop- 

erty on  Green  I  tntain,  expects  to  resume  work 
March   I.     The  adit   will   be  driven  libb   ft.   to  intersect    the 

St.   Paul    vein   that    is  supposed   to  be  an   extensi   if  the 

Colorado   Central. 

Georgetown,  February  in. 

Jefferson  County 

(Special  Correspondence.) — Through  donations  of  ma- 
chinery made  by  various  manufacturers,  it  will  be  possible 

to  completely  equip  the  concentration  department  of  the 
Colorado  School  of  Mines.  William  G.  llahlane  will  be  ill 

charge  of  the  work.  Recently  $12,500  was  turned  over  lo 

t lie  school  lor  equipping  the  ore-testing  plant.  The  build- 
ing for  this  department  was  built  a  year  ago,  and  $50,000 

tated  by  the  legislature  for  securing  the  nec- 
essary machinery.    One-fourth  of  the  sum  is  now  available. 

Golden,   February  10. 
San-  Juab  County 

I.  Mather  and  John  Cloudier  have  secured  a  4-year  lease 
on  the  Alda  group  from  Robert  Hoffman,  says  a  report 
from  Silverton,  ami  have  started  development. 

Teller  County  (Cripple  Ckki.ki 

The  January  production  of  the  Cripple  Creek  district 

was  69,726  tons  of  me.  valued  at  $1,285,971,  an  increase 

over  the  December  output  of  about  '200b  Ions,  although  a 

shortage  of  water  allowed  t lie  Stratum's  Independence  mill 
to  run  only  part  lime.  The  Xew  Portland  mill  on  Baltic 
mountain  treated  13,000  tons  of  ore.  the  largest  amount 

since  il  was  put  in  operation  a  year  and  a  half  ago.  The 
Portland  mill  at  Colorado  Springs  treated  a  smaller  amount 
than  in  December,  but  the  ore  had  a  higher  average  value 

than  the  11)11  figure.  A  reduction  in  tonnage  there  was 
caused  by  the  change  from  the  chlorination  to  the  cyanide 

process.  The  Colburn  mill,  Battle  mountain,  of  which  A. 
M.  Warwick  is  superintendent,  treated  3000  tons.  The 
Golden  Cycle  mill.  Colorado  City,  bad  the  largest  tonnage 

in  ils  history,  treating  33,700  tons  of  ore.  Its  capacity  is 

35,000  tons  per  month.  It  is  rumored  that  this  mill  will 
be  enlarged  to  handle  an  increased  output  from  ils  own 

mine.  The  production  of  the  district  has  been  tabulated 

as  follows  by  the  Cripple  Creek  Times: 

Mill.  Tonnage.     Av.  Value.        Total. 

Golden    Cycle        33,700         $20.00         .$    674,000 
Portland            S.800  23.00  202.400 

Smelters          3j800  65.00  237.000 

Stratlon's  Independence   .  .      5,226  3.0b  15,991 
New  Portland       13,000  2.07  37,610 

Colburn          3,000  3.75  11,250 

Wild  Horse       1,000  ".mi  5,   Kavamie.li           1 .2011  2.00  2.720 

Grand  total      69,726  .fl.2S5.971 

The   January   production   of   the    El    Paso   mine   was   130 
cars        averaging    $25  per  Ion.     The   production   was 
as  large  as  t lie  ore-houses  could  handle.  According  to  the 
figures  by  T.  R.  Countryman,  the  Roosevelt  drainage  adit 
was  driven  200  ft.  in  the  31  days  of  January.  The  weirs 
at  the  portal  of  the  adit  have  been  washed  away,  making 

a  measurement  of  the  Bow  difficult.  Mr.  Countryman  esti- 
mates the  How  at  9500  gal.  per  minute.  The  New  Port- 

land mill  made  a  new  record  for  itself  January  (i.  when 
it  treated  503  tons  of  ore  in  the  24  hours.  The  United 

Gold  Mines  Co.  in  January  produced  20  cars  of  ore.     The 
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•  mil.      The 

per  ton.    Tin-  Golden  >  yell    M    Co.,  February  1.  paid 
n  monthly  dividend  The  Granite  Gold 

\l    (  •  ■    produced  about  J'miii  i..  i  January.     The 
20  per  ton. 

The  old  board  of  directum  won  the  contest  for  control 

of  the  Isabella  company,  although  June)  I  ■  Burns,  ol 

Colorado  Springe,  was  elected  to  the  directorate.  The 

board  now  comprises  B.  E  Qnentin,  A.  C.  Gardner  of 
IvmiT,   S,   If.   Ki> ion,  James   I  .   Burua,  and   Ira  Hams 

■   dorado   Springe,     The  annual  stockholders'   met 
of  the  Portland  Gold  If.  Co.,  held  al  Cheyenne  February 

suited  in  the  reflection  of  the  entire  board  of  tro 

headed  by  Frank  G.  Peek  of  Colorado  Springs. 

The  Trilby  Mines  Co.  in  Jannarj  produced  about  loot) 

inns  of  on'.  During  the  same  mouth  the  lessees  on  the 

Acacia  Gold   If.  Co.'s   property   produced  4oo  tons,   and 
Frank  Caley,  teas)   i  the  Jerrj   .Iu1mis.hi  mines,  Ironclad 
bill,  40  ears.  The  annual  meeting  of  the  Ironclad  If,  vV  M. 
Co.  "ill  be  held  al  Denver  March  5.  It  is  stated  that  a 

plan  for  paying  off  the  indebtedness  of  the  eompanj   will 
i   onsidered. 

IDAHO 

Lemhi  County 

If.  If.  Johnson's  plans  for  the  1 » i -_r  a'dit  to  connect  the 
Gilmore  Ifining,  Pittsburg-Idaho,  and  other  properties  di- 

rectly with  the  railroad,  have  been  approved  by  the  capital- 
ists back  of  the  project.  As  soon  as  a  new  company, 

separate  From  the  mining  companies  operating  in  the  dis- 
trict, con  be  organized,  actual  construction  will  be  started. 

Those  back  of  the  plan  are  heavily  interested  in  the  mines. 

Shoshone  Count* 

The  Stewart  M.  Co.  lias  started  construction  work  on 

the  tramway  from  the  new  adit  on  Deadwood  gulch  to  the 

Oregon-Washington  Railroad  &  Navigation  Co.'s  tracks, 
west    of  tin'  Banker  Hill  &   Sullivan   mine.     The  tram  will 

I   perated   by   gravity   to   cany   the   loaded   cars  to   the 
bins,  now  under  construction. 

J.  \V.  Weyer,  of  Wallace,  reports  that  a  good  supply  oC 
water  is  now  available  for  power  at  his  property  on  Cedar 
.reek.  The  shaft  is  down  nearly  70  ft  below  the  adit 

level.  Five  feel  of  concentrating  ore  has  been  exposed  al 
the  bottom  of  the  shaft. 

MONTANA 

SlLYERBOW    COUNTY 

(Special  Correspondence.) — The  production  or'  the  Ana- 
conda company  for  the  month  of  January  was  26,350,000 

lb.  of  copper,  according  to  the  official  figures.  The  Decem- 
ber output  was  24,40(1.(101)  lb.,  and  was  the  largest  monthly 

production  of  last  year,  the  next  highest  being  in  August, 

when  the  production  was  22,500,000  lb.  In  all  those  figures 
the  production  of  the  North  Butte  and  Tuolumne  companies 

are  included,  as  the  ore  of  both  companies  is  treated  al 
the  Washoe  smelter.  They  have  been  averaging  about 

2,750,000  lb.  per  month,  of  which  the  North  Butte  com- 
pany turned  out  2.000.000  lb.  Allowing  1.000.000  lb.  for 

the  East  Butte  company,  the  total  production  of  this  dis- 

trict during  January  was  27,350,000  lb.  During  the  early 

pari  of  February  the  amount  of  ore  going  to  the  Washoe 
smelter  has  been  considerably  above  the  average  per  day. 

but  according  to  Mr.  Thayer,  the  president,  the  production 

will  be  kept  around  the  2fi.000.000-lb.  mark  during  the  year. 
Butte,  February  11. 

The  Anaconda  made  a  new  record  for  itself.  February  3, 
when  it  shipped  to  the  Washoe  smelter  271  ears  of  ore, 

containing  about  13,500  tons.  The  previous  record  was 
261  ears. 

NEVADA 

Clark  County 

It  is  reported  that  an  orebody  assaying  about  $15  per  ton 
has   been   discovered   on   the   380-ft.   level   of   the   Princess 

shall  ,.|    il .  Tin    mill  will 
Ih-  put  in  operntii 

\     .  I/Ullilll      plant  I"    lie    ad. led    In    the    I  mill. 

to    nd>  ici  -  •  unrhligbl       The    property, 
which  is  equipped  with  n  l.nne  Chilean  mill,  is  situated  in 

the   Siiu-et   district,  and   is   in   charge  of   Carl 

The  general  offti   i   the  company  has  been  moved  to 
Angeles.     F.  J.  Gollniei  has  levied  n  chiucnl  on 
the  Treasure  Hold  If.  Co,  property. 

F.i.kn  Cm  vn 

ll    is   reported   thai   the    llairinian  system   "ill   build    from 

Rogers    Idaho.  i,i  Contact,  in  the  northern  pan  of  the county. 

ESUBR  ILDA    COt  Ml 

The  Silver  Pick  Consolidated  has  intersected  a  new  vein, 

it  is  reported,  on  the  120  ft.  level.  12  ft.  from  the  -haft. 
The  shall   nOW   is    133    II.  deep. 

The    Florence    Consolidated,    which    has    a    lease    on    the 

Western  Union  No.  1  claim,  is  reported  to  have  discovered 

rich    ore    900    ft.    south    of    the    original    Antelope    district 

find.    The  company  is  a  close  corporation.    The  Qoldfield 

T0N0PAH    BELMONT    .MILL,    NOW    UNDER  CONSTRUCTION. 

Merger  shall  has  passed  the  000-ft.  level,  after  having  been 
stink  115  ft.  during  January.  The  compressor  has  been 

installed.  At  530  ft.  the  shaft  passed  through  quartz, 

which,  however,  was  not   pay-ore. 
Humboldt  County 

The  Nevada  Superior  Mines   Co.'s   75-ton   concentrator, 
15  miles  from  Humboldt,  has  been  placed  in  commission. 

J.  W.  Geiger  is  manager  for  the  company. 

Lincoln  County 

The  president  of  the  Nevada-TJtah  M.  &  S.  Co.  has  filed 

in  the  United  States  District  Court  e   puny  schedules  show- 
ing total  liabilities  of  $185,033,  of  which  $140,000  is 

secured,  $44,256  unsecured,  and  $750  due  for  taxes,  says 
the  Boston  News  Bureau.  Nomina]  assets  are  $309,488,  of 

which  $307,743  is  for  debts  due  the  company.  Among  the 

secured  creditors  is  the  National  Bank  of  the  Republic  of 

Salt  Lake  City.  $21,500.  Among  debts  due  to  the  com- 

pany are  those  "of  Nevada-Utah  M.  Co.,  $222,341.  and  the 
Imperial  Gold  &  Copper  M.  Co.,  $17,434. 

Lyon  County 

According  to  an  announcement  by  W.  C.  Orem.  the 
Bluestone  mine  is  to  ship  100  Ions  of  ore  per  day  to 

the  smeller. 

Nye  County 

Covering  the  side  of  the  upper  part  of  the  main  build- 
ing of  the  Touopah  Belmont  mill,  shown  in  the  cut,  will 

he  started  in  a  few  days.  The  ore-bins  back  of  the  mor- 
taiS  have  been  completed,  and  the  general  construction 
has  so  far  advanced  that  the  management  is  anxiously 
awaiting  the  delivery  of  more  machinery. 

The  Round  Mountain  M.  Co.,  in  the  quarter  ended  No- 
vember 30,  1911,  treated  in  its  mill  15,936  tons  of  ore  at 

a  cost  of  $65,710.  The  net  operating  profit  was  $80,034. 

At  the  close  of  the  period  named,  the  company  bad  on 

band   $107,566,   according   to    the   quarterly   report   of   J. 
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I;.  Davis,  president  and  general  manager  for  the  company. 

Tin'  Gibraltar  M.  Syndicate,  operating  in  the  Bullfrog  dis- 
trict, complying  with  the  Nevada  mining  law,  has  reported 

thai  "ii  January  1,  1911,  the  company  bad  on  hand  $470, 
ami  during  the  year  lias  received  $199.  Expenses  amounted 

i"  $401,  leaving  a  balance  al  the  end  of  the  year  of  $268. 
The   production   of  the   Tonopah   district    for  the  week 

i  February  in  was  as  follows:    Tonopah  M.  Co.,  3300 

inns   of  ore;   Ti   pah    Bell   t    Development    Co.,   2100; 

Montana-Tonopah  M.  Co.,  1051;  Tonopah  Extension  M. 

i'"..  945;  West  End  Con.  M.  <'"..  775;  total,  8171  tons, 
valued  at  $204,275. 

Stobey  County 

The  Belcher  Silver  M.  Co.  recently  held  its  annual  meet- 
ing, and  the  old  board  of  directors  was  reelected  with 

George  s.  Stnrges  as  superintendent.  The  annual  report 

shows  ihat  work  for  the  year  closed  was  confined  ti>  tin1  200 
and  300-ft.  levels.    Ai  the  Yellow  Jacket  mill  2655  tons  ol 
me   from  these  levels  was  treated,  and  1110  Inns  of  Ore 

the    1400-ft.   level.     The  'recovered   value'  of  the  ore   was 
>.s:;ss. 

Tni'  Ophir  produced  during  the  week  ended  February  lo 
about  359  tons  of  ore  averaging  $33.6]  per  ton.  The 

Mexican  mill  treated  398  tons  of  ore  with  a  ̂ mss  assay- 
value  of  $7144.  The  new  classifier  has  been  installed  in 

the  mill.  The  tailing  for  the  week  averaged  $2.29.  The 

i  in mi  I'nini  produced  ore  valued  at  $4300.  The  ship- 
ts  fur  the  week  included  884  tuns  in  the  Yellow  Jacket 

mill.  Pumping  was  carried  on  as  usual. 
White  Pink  County 

Tin  Giroux  Con.  Mines  Co.  has  a  5-year  contract  will' 
the  Steptoe  Valley  S.  &  M.  Co.'s  smelter  for  shipments 
ni  Mini  inns  of  ore  per  day  as  a  minimum,  and  1200  tons 
as  a  maximum.  The  contract  is  to  become  effective  May  !. 

In  the  Giroux  report  I'm-  the  year  ended  December  31,  T. 
F.  Cole,  president  of  the  company,  stated  that  there  was 

4.000,000  tons  of  ore  averaging  '-"  i',  copper  in  tin-  Bun- 
ker Hill  group  alone.  The  total  developed  ore,  up  to  Janu- 

ary 1.  1912,  was  10,291,000  tons  averaging  2',  copper. 

In  addition  to  this,  there  was  6,600,000  ions  ni'  nre  aver- 

aging l.ii"'',  copper.  The  company  has  a  balance  of 
~l -n. nun  in  cash  and  bonds.  It  is  believed  thai  a  OUe. 
cosl  ran  he  maintained.  The  Butte  &  Ely  Copper  Co., 

over  which  the  Giroux  company  has  control,  has  an  avail- 
able cash  balance  of  $250,000.  While  sinking  the  Giroux 

and  Alpha  shafts,  together  with  the  repairs  to  the  Giroux 
shall  since  the  tire  last  August,  cost  a  large  sum.  it  is 

claimed  thai  there  is  sufficient  high-grade  direct-smelting 
me  iii  these  workings  above  the  1400-ft.  level  to  more  than 
com]   sate   for  the  expenditure.     It    is  not  believed   thai 
the  Giroux  bonds  mentioned  will  he  issued,  as  arrangements 

have  heen  made  tor  any  temporary  financing  that  may  be- 
nmif  necessary.  Giroux  stock  was  asked  in  exchange  for 

Butte  &  Ely  Copper  Co.'s  stock  at    eeting  of  the  share- 
holders in  the  latter  company  recently. 

The  Y.  S.  Geological  Survey  has  announced  the  publi- 
cation of  a  preliminary  edition  of  the  geologic  map  of  Ely 

ami  vicinity.  The  final  publication,  now  in  preparation, 

will  he  a  professional  paper  describing  the. geology  and  ore 

deposits  nf  the  district,  'fhe  boundaries  of  the  formations 
indicated  in  the  preliminary  map  ate  final,  hut  the  sub- 

divisions nt  the  Paleozoic  sedimentary  rocks,  consisting  of 
limestone,  shale,  and  quartzite,  are  not  indicated,  nor  the 
system  of  faults  which  intersect  them.  The  map  is  intended 

to  show  accurately  the  boundaries  and   relative  positions 
"I  the  various  areas  of  Paleodfic  sedimentary  rocks,  the 

igneous  rocks  (raonzonite  and  monzonite-porphyry)  intru- 
sive into  them,  and  finally  the  rhyolite  tuffs  and  lavas 

of  Tertiary  age  which  in  places  cover  the  older  rocks. 

NEW  MEXICO 

Grant  County 

(Special  Correspondence.) — Two  units  of  the  Chino  Cop- 

per Co.'s  mill  are  in  constant  operation.     The  third  unit, 
•wing   to   unavoidable   delay   in    shipping   the   machinery, 

probably  will  no(  he  in  commission  before  April  1. 
Hurley.  February  10. 

Luna  County 

A  report  from  I  liming  slates  that  J.  A.  Kealey.  sheriff, 

and  Albert  Schultz  have  discovered  copper  ore  valued  at 
about   $15   per  tun  on   their  holdings  in  the  Tree  Hermauas 
distliel. 

Sierra  Counts 

A  pump  has  heen  ordered  for  unwatering  the  Dude  Good 

Luck   mine,   ileal*  Lake   Valley.      After  the   unwatering   has 

been  a.   mplished  the  shaft  will  he  sunk  Prom  the  300  to 

the  500-ft.  level.  The  Black  Range  M.  &  M.  Co.  has  heen 
organized  to  develop  11  claims  in  the  Tierra  Blanca  district, 
says  a  report  from  Hillsboro.  John  McFarland,  of  Omaha, 
leads  the  incorporators  of  the  company,  which  is  capitalized 

at  $1,125,000,  and  which  acquired  the  property  from  S.  A. 
Hoisinger. 

Socorro  Counts 

(Special  Correspondence.) — The  Ernestine  M.  Co.'s  clean- 
up for  the  last  ten  days  of  January  yielded  9450  OZ.  gold 

and  silver  bullion,  with  a  concentrate  product  of  9250  lb. 
The  past  week  694  tons  of  ore  was  milled;  The  ore-shoot 
discovered  several  weeks  ago,  remarkable  for  its  size  and 

richness,  is  producing  a  large  amount  of  unusually  high- 

grade  milling  ore.  The  new  oil  equipment  recently  in- 
stalled is  proving  satisfactory  and  is  saving  at  least  if  10(1 

per  day  in  power  cost.  The  Alberta  M.  Co.'s  drift  on 
the  vein  is  now  in  ore  of  an  average  milling  grade.  The 

Oaks  Co.  is  erecting  a  gasoline  hoist  at  the  South  shaft 

on  the  Pacific  mine  which  will  he  in  readiness  fur  opera- 
tion within  a  week  or  ten  days.  The  adii  on  this  mine 

had  reached  a  point  232  ft.  from  the  portal  mi  February  1. 
Some  ii   1  me  has  been  taken  from  the  adit,  and  the  South 

shaft  is  yielding  several  tons  per  day  which  is  sent  to  the 
liea.Pi   1  mill   for  treatment.     The  drift   from  the  North 

shaft,    47    ft.   deep,    has    been    extended    south    25    ft.      Two 

shifts  are  employed.  One  unit  of  the  De  La  Vergne 

engine  equipment  at  the  Socorro  Mines  is  being  tried  out. 
.mil    I  he    rest    will    be   turned   over  soon. 

M'"j"ll"n.   Februarv  9. 

UTAH 

Juab  County  (Tintic  District) 

Development  will  be  resumed  on  the  Tintic  M.  i.  Dev.  Co. 

properly,  through  the  Sioiix-A.ja.v  adit,  says  a  Eureka  des- 
patch.   -I.  W.  Hoodie  is  manager  lor  the  c   pany,  a  close 

corporation  which  has  its  principal  holdings  in  the  Bingham 
district. 

Two  raises  from  the  600-ft.  level  of  the  Iron  Blossom 

have  intersected  ore.  The  present  production  of  the  Iron 

Blossom  is  said  t"  In-  aboul  300  tons  of  ore  per  day,  the 

me  ranging  from  $12  to  $50  per  ton.  It  is  reported  (hat 
the  Iron  Blossom  company  is  earning  aboul  .+120,11(111  per 
month.  A  rumor  that  the  Swansea  is  to  shut  down  has 

been  denied.  It  is  rumored  that  development  may  be  re- 
sumed ai   the  I'lutiis  property. Pu'tk  County 

J.  W.  Young,  manager  of  the  Bully  Boy  &  Webster  prop- 

erty at  Marysvale.  recently  slated  that  the  mill  being  con- 
structed there  will  he  in  operation  before  the  end  of  March. 

Some  of  the  machinery  is  new,  while  some  was  taken  from 

the  Bullion  Canyon  property,  four  miles  away.  There  is 
said  to  be  more  activity  in  the  Marysvale  district  than 

there  has  been    for  some  years. 
Soi.mit  County 

H.    (1.    McMillan,   general    manager    for   (he   Daly    West 

company,  has  issued  a  statement  (hat  (he  shut-down  of  the 
mill  is  only  temporary,  having  been  caused  by  a  lack  of 
water. 

Washington  County 

B.  Carpenter,  of  Bloomiqgton,  Joseph  Riding,  and  Frank 
Bendy  recently  reported  (he  discovery  of  rich  copper  ore 

on  their  property)  about  12  miles  southwest  of  St.  George. 

WASHINGTON 

Spokane  County 

Robert  J.  Maclean,  secretary  of  the  Spokane  Chamber 

of  Commerce,  has  advised  .7.  F.  Callbreath,  secretary  of 
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lllr  lllleed     lull. I 

ibarribad  in  bring  ilir  1111*2  convention 
in  tlitit  i-nv  die  lint'  unbar.     A   formal  in 
wmin"i  iil«<i  ha-  bwn  i<ii m in ili'il.  An  additional  (5000 

«ill  l»  raued  in  public  nibarription,  in  the  event  Spokane 

.  in  entertain  the  delegates  mi  ■  trip  in  the 

pnnripal  mine*  in  the  Coeur  d'Alene,  in  Republic,  and  in 
tin   Shiran  district  ..t   British  Columbia, 

CANADA 

Ontario 

.  shipments  inun  the  Cobalt  district  amounted  in 

tlightl)  lower  than  thai  for  Hi' 
>.  r   in. I  for  the  iniintlih  average  •■:    lull.     Tin.  Cobalt 

Towiiitfte    pan)  paid  n  dividend  of  ■">' ,   mi  Fehruarj   12, 
the  dividend  requiring  the  disbursement  of  about  (50,000. 

■  ompanv  in  10]  1  shipped  720  tons  of  ore.    A.  C.  Baile.i 

i-  manager  of  the  property,     The  Coniagas  established  a 

rd  i"i'  itself  with  the  shipping  "t   172  tons  of  ore 
during  January.    Tin.  Winyah  Gold  M.  Co.  has  In    formed 

ii.  tin-  Porcupine  district  in  take  over  foar  claims  in  the 
tjoy  pari  of  the  district  owned  by  R.  A.  Cartwright. 

A  W.  Grierson  is  manager  for  the  company,  Owing  in 

the  lack  of  water,  tin.  Apex  mine,  Porcupine  district,  has 

stopped   operation.     Tin.   Nipiseing   mill,   which   had    bee 
■  !  two  weeks  for  repairs,  has  resumed  shipping,  and  in 

tin.  week  ended  February  'i  shipped   13  bars  of  bullion. 
MEXICO 

(Hllll  AMI  A 

il  tramway  has  been  ordered  for  connecting  the 
Presena  mine  of  the  Alvarado  M.  &  M.  Co.  with  the  Pal- 

milla  mill.  Thirty-two  towers  will  be  used  for  supporting 
the  rope,  which  will  run  12,500  ft.  between  terminals.  The 

discharge  terminal  will  be  of  steel,  and  tin-  towers  of  lumber. 
Tlie  capacity  is  in  be  350  tons  of  ore  per  LO-hour  shift.  The 

Alvarado  company  is  considering  the  resumption  of  de- 
velopment at  the  San  Juanico  mine,  west  of  the  Palmilla 

mill,  now  operated  only  in  a  small  way  by  lessees,  The 

mine  has  a  1250-hp.  hoist.  The  shafl  is  -nii  ft,  deep.  The 
Brsl  of  the  two  tube-mills  for  the  Alvarado  mill  is  awaiting 
the  installation  of  the  motor,  ami  the  new  Dorr  thickener 
will  he  in  commission  in  a  lew  days. 

The  El  Cristo  property,  Santa  Eulalia  district,  has  re- 
sumed operation.    Norval  .1.  Welsh  is  manager. 

The  production  of  the  Parral  district  tin-  the  week  ended 
ary  20  amounted  to  13,233  inns  of  ore,  of  which  3233 

tons  was  shipped  to  the  smelters  and  10,000  tons  was 

iieaied  in  the  district  plants.  The  production  for  Decem- 
ber was  61,249  Inns  of  nre. 

The  I. a  Fe  M.  &  M.  Co.  will  resume  operation  mi  its 
properties  in  the  Guadalupe  y  Calvo  district.  M.  W.  La 

Fayette,  of  Chicago,  Oklahoma,  is  in  charge  for  the 
company. 

SOXORA 

(Special  i 'mies|   dence.)  —  It  is  reported  that  the  re- 

organization nl'  the  various  Cieniguita  companies  is  about 
completed  mi  a  very  satisfactory  basis,  that  the  Mexican 

company  will  be  clear  and  free  of  all  indebtedness  nl'  every 
kind  and  character,  and  that  the  debts  and  obligations  of 

the  various  holding  companies  will  be  taken  care  id'.  It 
i-  said  also  that  the  stockholders  of  the  different  holding 

companies  will  be  completely  protected  in  their  interests.  It 
has  been  authoritatively  denied  that  John  B.  Farish.  whose 

name  has  been  mentioned  in  connection  with  the  Cieniguita 
companies,  is  in  any  way  interested  in  the  corporations  or 
the  reorganization  of  them. 

Sahuaripa,  February  9. 

The  Empire  M.  Co.  is  planning  to  build  a  3-unit  Pitt- 

man  mill  on  its  Gold  Cross  property,  adjoining:  the  Pas- 
qnana  mine,  southwest  of  Cananea.  The  Muchado  Grande 

M.  Co..  backed  by  New  York  investor's,  will  build  a  concen- 
trator on  its  property,  near  Alamos,  and  also  will  construct 

a  railroad  from  the  mine  to  Victoria,  a  station  on  the 
Southern  Pacitic  of  Mexico,  according  to  recent  advices  from 

Cananea.  At  Tesla,  five  miles  north  of  Navajoa,  the  Sissou 

interests  will  build  the  first  of  several  concentrating  plants 
to  be  erected  on  the  west  coast. 

Among  the  Copper  Mines 

Tin-  Grcbmi  Cakansa  Com »  < 'o.'t 
was  about  5,500,000  lb.  ul  coppet . production 

I.    i-  Bl   'mil.  thai    tin-  -   id   mill   of  the   Mas.. ii    \ 
-   Iter  will  be  blown  in  bv  March  I. 

COPPBH   KXPOBT8  sn   tar  this  month   auinunl    In   7248  Inns. 

according  i"  New  STork  mail  advices  oi   February  8, 

It  is  reported  that  nii   Capi   Copper  I'n..  the  large*! 
copper  prodt   r  in   South  Africa,  made  a   uel    profll    lasl 

year  of  about  +.11111,111111. 

Tlir  1  m.i  mit  A    Hkit.v   M.  ("ii..   ha-  ordered      in' 
Alii- riiahni'i-  en.  a  10,000-kw,  turbine  engine  for  its 

stamp-mills  at  Lake  Linden.  This  will  be  the  largest 
mixed  pressure  turbine  engine  in  the  United  States  ami 
will  cost  al    $250,000. 

The  A.  s.  &.  Ii.  Co.  declared  dividends  at  the  regular 

quarterly  rates  for  the  last  two  months  of  lull,  of  l1,,', 
no  preferred  and  -:;  of  1',  mi  common  stock.  The  pre- 

ferred dividend  is  payable  March  1  and  the  common 
dividend  March  15.  The  dividends  were  declared  mi  two 

months    instead    of   three    in    conform    with    the   calendar 

year,  and   the   ue\t    will   he   for  I  he   Brsl    quarter  nl'   1912. 

Tin-  Cananea  Con.  Copper  Co.  has  acquired  control  of 

the  Superior-Bonanza  M.  ('".  ami  is  considering  the  con- 
struciinii  nl'  a  railroad   Br    that  property  In  the  railroad 
Station  al  hum-is.  One  n|'  the  shafts  will  be  sunk  from 

the  4~>0  to  the  650-ft.  level,  and  development  will  be  started 
as  sniiii  as  practicable  on  the  450-ft.  level,  where  some  ore 

has  been  blocked.  The  Superior-Bonanza  company  is  some- 

times known  by  its  former  name,  the  Sonora  Bonanza  Min- 
ing I '   pany. 

January  Copper  Review 

By  MiSHA  E.  Appelhaum 

During   January    cupper   had    a    slight    reacti      but    the 
Brsl  hands,  being  sold  out,  did  nol  care  to  reduce  I  heir 

quotations,  with  the  result  that  the  dealers  and  speculators 

took  all  the  orders  in  sight  from  141  -je.  down  to  14c.  As 

expected,  however,  when  the  January  statement  was  pub- 
lished showing  a  reduction  in  the  visible  supply  of  23,000,- 

00(1  lb.,  copper  immediately  jumped  to  141  gc,  at  which 
figure,  at  this  writing,  there  is  a  very  active  demand,  and 
with   every   indication   that   the   metal  is  going  higher. 

Were  it  not  for  the  fact  that  the  general  business  situ- 
ation has  not  yet  shown  any  improvement,  it  would  be 

a  difficult  matter  to  keep  copper  at  the  present  level.  A 

visible  supply  in  the  United  States  of  06,000,000  lb.  means 

about  one  month's  consumption.  The  visible  supply  abroad 
is  larger,  but  even  if  that  could  be  shipped  to  the  United 

States,  il  would  take  several  months  until  the  refined  cop- 
per would  be  ready  for  delivery.  Statistically,  therefore, 

copper  is  in  a  stronger  position  than  at  any  time  since 
1907;  in  fact,  it  is  in  a  stronger  position  than  in  1907, 

for  in  that  year  we  were  at  the  end  of  a  boom  which 

lasted  several  years,  while  at  present  we  are  on  almost  the 

fourth  year  of  a  business  depression,  and  even  if  the  im- 
provement does  not  set  in  for  quite  a  few  months,  when 

it  does  come  we  will  have  a  situation  without  any  surplus 

of  copper.  Of  course,  as  soon  as  copper  crosses  15c, 
undoubtedly  production  will  be  increased,  and  this,  together 
with  the  production  from  the  new  mines,  would  probably 

keep  the  market  from  advancing  move  than  a  cent  or  two; 

but  I  cannot  help  believing  that  the  copper  business  has 

seen  its  worst,  and  that  even  without  any  marked  improve- 
ment in  business,  the  average  price  of  copper  for  this 

year  will  show  a  very  marked  improvement  over  the  last 

few  years,  and  will  even  be  above  the  average  for  the 

past  fifteen  years. 
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Personal 
Professional  men  are  invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  is  interesting  to  friends. 

HOWLAND    BANCROFT   is   at    Denver. 

John  (i.  Babbi  was  at  tVrral  (eeently. 

Pbedebick  Lyon  was  at  Bennett  recently. 
G.   \V.   Mktcalfe  was  in   San   Francisco  last  week. 

T.  0.  JANNBY  was  ill  San  Francisco  daring  the  week. 

C.  E.  Boydston  has  returned  to  Berkeley  from  Arjzpe, 
Sonora,  Mexico. 

J.  P.  Hotchins  is  examining  platinum  deposits  in  the 
Dial  mountains,  Siberia. 

<;.  W.  Schneider  recently  examined  mining  properties 

near  Washington,  1>.  ('. 
II.  • '.  Pabkeb  has  been  examining  the  Bfuney  Creek mines,  northeast  of  Ely. 

M.  Otagawa  has  returned  to  Ashi..  as  manager  for  the 
Furukawa  Mining  Company. 

George  a.  Guess  has  accepted  the  professorship  of 
metallurgy  ai  Toronto  University. 

Ai.vin  B.  Carpenter  has  moved  ins  office  to  the  Cali- 

fornia  building,  Second  street  and  Broadway,  Los  Angeles. 
Howard  Poillox  has  resigned  the  position  of  manager 

of  the  Vanadium  Mines  Co.'s  mines  and  plant  at  Cutter, Xew  Mexico. 

Henry  I).  Bodmngton  has  gone  to  London  on  profes- 
sional business,  and  expects  to  be  absent  from  El  Paso, 

Texas,  about  three  months. 

T.  II.  Jenks  is  making  examinations  in  the  Arizpe  dis- 
trict of  Sonora,  and  will  then  go  to  New  Mexico,  expect- 

ing to  return  to  Denver  early  in  March. 

George  Gilmore  and  A'.  M.  Weil,  president  and  general 
manager,  respectively,  of  the  Standard  Amalgamated  Ex- 

ploration Corporation,  have  I   n  visiting  Angels  Camp. 
Norval  J.  Welsh  is  manager  for  the  .Mexican  Mines 

Development   Co.  and  has  an  office  at  229  Avenida  Inde- 
P   lencia.    City   of   Chihuahua,    for    genera]    examination work. 

Obituary 

Jerome   A.   Snedekeh,   a   well   known    mining  engineer 
and  mine  owner  of  Denver,  died  in  that  city  on  February 
10.     lie  ci    to  Colorado  in  1881   and  settled  at   Aspen, 
afterward  coming  to  Denver,  when',  in  association  with 
A.  E.  Reynolds,  he  practised  as  a  mining  engineer  with 
material  success.  Recently,  while  on  a  visit  to  Diilulh  to 
attend  a  meeting  of  the  Giroux  Consolidated  Copper  Mining 
1  "■  he  contracted  ptomaine  poisoning  and  passed  away a  brief  illness. 

John   William   Quick,  a   well   known   citizen  of   San 
Francisco,  who  died  January  7.  was  horn  in  Ireland  in 

e  to  California  in  1854  and  engaged  in  the 
iron  rail  manufacturing  business.  Seeing  that  there  was  a 

ii.l  for  screens  for  mining  machinery,  he  started  in  the 
business  of  manufacturing  them, inventing  special  machin- 

ery and  improving  methods  of  punching  steel,  sheet  iron, 
and  copper.  Success  marked  Iris  efforts,  and  the  superiority 
of  his  products  made  his  name  well  known  wherever  mining 
was  carried  on.     His  thorough   bus  et   ods  and  in- 

tegrity made  for  him  mai  i  te  belonged   to  the 
Chamber  of  0  ..    Merchants   Exchange  and 
was  always  a  worker  for  Hie  uplift  and  progress  of  the 
city  of  his  adoption.  Mild  and  gentle  in  his  manner,  never 
aggressive  and  always  forgiving  ed  bis  days  loved 
by   his   fellowmen.     His  judgment    was   remarkably   clear 
ami  was  ofte   ight  after.     He  was  a  self-made  m: 
every  sense  of  the  word  and  was  proud  to  belong  to  that 
little  hand  of  Argonauts  that  are  passing  so  rapidly  away. 

Market  Reports 
LOCAL  METAL  PRICES 

San  Francisco   February  15. 
Antimony    U— lljc    i    Quicksilver  (flask)   ..47.00 
Electrolytic  Copper    15—  16*c        Tin   _...47— I8$c 
Pig  Lead         4.2-i— 6.20c    i    Spelter   7J— 8jc 
Zinc  dust,  1400Tb.  casks,  per  100  lb.,  small  lots  89,50— 9.75;  large  17.50— 8.60 

MBTAI.  PRICES 

(By  wire  from  New  York.) 

Average  dally  prices  in  cents  per  pound,  based  on  whole- 
sale  transactions,   standard   brands. 

Electrolytic 

SUver, 

Date. 

Copper. 
Lead. 

Spelter. 
per  ot. 

FeJ>  8   

     13.85 
4.00 

6.47 

59i 

••      9   

        ...  _    13.93 
4.00 

4.110 

6.47 
6.47 

601 

-     10   

      14.05 

60j 

"     II   

  Sunday. No  market. 

••     19   

  Holiday. No market. 

••    13   

      14.08 

4.C0 

6.60 

60| 

••      14   

     14.08 

4.00 

6.50 
60 

COPPER  SHARE!) — BOSTON 
■  By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

CloBlng  prices, 
Feb.  15. 

Adventure    6i 
Allouez    401 
Calumet  4  Arizona    601 
Calumet  4  Hecla    420 
Centennial    18] 

Copper  Range    52 
Daly  West    6 
Franklin    Ill 

Granby    35 
Greene  Cananea,  ctf.    7J 
Isle-Royale    24j| 
La  Salle    i| 
Mass  Copper    7| 

Closing  Prices 
Feb.  IB. 

Mohawk    I  531 
North  Butte      26J 

Old  Dominion      46 

OBceola    Ill 

Parrot   .-.     Shannon   

Superior  4  Boston    Tamarack   

Trinity        5|  . 

Utah  Con      16 
Victoria        4J 
Winona       7 
Wolverine      H 

9J 3t 
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NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange. » 
San  Francisco.  February  16. 

Atlanta   !  .17 
Belcher      .78 
Belmont     9.06 

B.  4  B   16 
Booth   06 

Chollar   20 
Combination  Fraction  ,.._   16 
Con.  Virglna...   84 
Florence   68 

Goldfleld  Con.    4.45 
Gould  4  Curry   08 
Jim  Butler   36 
Jumbo  Extension   21 
MacXainara   26 

Mayflower   I  .02 
Mexican   3.85 
Midway   25 
Montana-Tonopah   „   1.00 

Nevada  Hills    2.x, 

liphlr    1.5'-' Pittsburg  Silver  Peak    1.22 

Round  Mountain      .47 
Savage   34 
Tonopah  Extension    1.47 
Tonopah  of  Nevada   7.00 
Union    1.32 
Vernal     .17 
West  End      80 

Oil.    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  February  15. 

Associated  Oil....;   S44.00 
Brookshire       .54 
Caribou  (New  Stock  i      1.25 
Claremont   75 

Coallng/a  National   IS 
Con.  Midway   02 

Empire       1.06 
Enos        .04 
Maricopa  36       .85 
Midway  Premier   27 
Monte  Crista      1.30 
Palmer   71 

Peerless   
Pinal   
Premier   

P.  s.  Petroleum.. 

Republic   silver  Tip   

Sterling   
S.  W.  4   B   
Turner   

I  Dion   

United  "ii 

W.  K.  nil   

■  (.60 

3.62 

.48 

.IS 

.35 

.75 

1.47 

.20 
1.00 

98.12 .40 

2.25 

MINING   STOCK   QUOTATIONS — NEW    YORK 
(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 

Closing  Prices. 
Feb.  16. 

Amalgamated  Copper    8  64J 
A.  S.  A  R.  Co    7 
Braden  Copper    51 

B.  C.  Copper  Co    4 
Butte  Coalition    22( 
Chlno    26| 
Davis  Daly    S 
Doble    i 

Dolores    3) 
First  National   

Foley  O'Brien    i 
Giroux    4| 
Goldfleld  Con    41 
Greene-Cananea    8 
Guanajuato  Con    jt 

Holllnger    12 
Inspiration    181 
Kerr  Lake          - 

Closing  Prices. 
Feb.  15. 

La  Rose   *    3J 
Mason  valley    12 
Miami  Copper    23j 
Mines  Co.  of  America    38 

Nevada  Con    IS* Nevada  Utah    M« 

Nlplssing„    71 

Ohio  Copper    1 
Ray  Central    2 
Hay  Con    16j 
South  Utah   

Superior  4  Pittsburg    17 
Tenn.  Copper    35( 
Trinity    61 

Tuolumne  Copper    '-'■: United  Copper    1* 
Utah  Copper    56J 
Yukon  Gold  ....                       3j 
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The  Portland  Cold  Mining  Company 

Tin   .i.inn.il  report  «'t  the  prtndwil  "t  tin-  company, 

r   0    1'f.k.  do|i  mi  the  mine  ami  mill* 
■  ulorado  Springs  m  (lie  year  ended  Dei 

II,  L011.     I'll.-  prwwiol  traatmeul  al  Colorado  Springs 
hloriuation  to  oyauidali    with 

eduction  in  the  •  ■  itment.    At  the  Victor 

null,  mi  ii.  i parity,  due  in  the  readjustments  made 

iiuw  about  completed,  will  olao  reduce  the  cosl 

.•I'  treatment.     The  tailing   from  this  mill   has  heretofore 
been  (tacked  on   the  Burface,  bnl    ii   i-  now    used   i"  nil 

old  slopes.    This  reduces  I  .ikim,-  care  of  tl   hi 
-  .mil  keeps  the  for  mining  op 

erations.  The  Portland  mine  is  now  free  from  water,  due 

in  the  success  in  rutting  several  water  courses  by  the  * " i- i | • 
pie  Creek  deep  drainage  tunnel,  and  preparations  are 

_  made  for  mining  on  the  lowest  level,  where  four  ore 
bodies  are  exposed. 

The  Victor  mill  was  erected  for  the  express  pur] 

treating  the  low-grade  telluride  ores,  without  roasting, 

using  cyanide  of  potassium  in  connection  with  the  'Porl 

land  process.'  During  the  past  year  changes  were  made 
which  have  brought  about  a  marked  increase  in  capacity. 

In  January  lull  the  mill  was  able  in  treat  only  8052  tons, 
hut  in  December  it  bandied  12,285  Ions,  of  a  gross  value 

2.15,  ■■!■  an  average  value  of  >_'.mi  per  Ion.     Of 
this  am   it,  $28,533.73,  or  805%,  was  recovered  il"'  cost 

nl'  treatment  al  the  mill  being  $1.1317  per  ton.  Daring 
tin-  entire  year  there  was  treated  al  this  mill  120,961  dry 

tmis  ni'  reject,  or  waste  rock,  nl'  a  gross  value  nf  $424,- 
480.15,  averaging  $3.51    per  ton.     of  this  amount,  $345,- 

567.98   >v  i-   recovered,  this 'being  an  extract]   E  81.4%. 
The  nel  profits  at  the  mill  for  the  year  wen-  .-O-IS. 7.^.7-'. 
this  profit  being  derived  solely  from  whal  hitherto  has 
been  worthless  rock.  The  profits  of  this  mill  will  he  a 

\cry  important  item  in  the  future,  as  a  sufficient  tonnage 

nf  this  ore  is  available  i"  keep  the  mill  running  I'm'  a 
number  ■■!  years  i   ue. 

At  Colorado  Springs  the  mill  management  I'm'  same  lime 
past  has  recognized  thai  the  cyanide  process  is  the  mosl 

up-to-date  method  I'm'  the  chemical  treatment  of  gold  ores 
that  require  roasting,  ami  ii  has  recommended  the  use  nl' 
cyanide  nf  potassium  in  place  nf  chlorine  gas  as  a  solvent 

fni-  gold.  This  substitution  lias  long  been  under  consid- 
eration, ami  the  change  is  now  being  made  ami  will  be 

completed  about  the  middle  of  March.  The  plan  adopted 

is  In  treat  the  ore  as  heretofore  until  it  reaches  the  hop- 
pers over  the  chlorinatiiiu  barrels;  here  the  ore  will  be 

diverted  in  tube-mills  ami  slimed  in  cyanide  solution,  the 
l>ul|i  passing  in  two  200-ton  Merrill  filter-presses  for  filter- 

ing. These  presses  are  similar  In  those  used  at  the  Home- 

slake  mill  in  South  Dakota,  where  a  world's  record  for 
efficiency  ami  low  cosl  of  operation  has  been  made.  The 

rich  gold  solution  fmni  these  presses  will  be  precipitated 

on  zinc-dust,  which  has  proved  so  economical  at  the  Victor 
plant. 

Mine  operations  for  the  past  year  have  been  conducted 

as  during  the  previous  year.  Twenty  new  slopes,  have  been 
opened  ami  more  ore  placed  in  sight  than  was  taken  out 

during  the  year.  In  mining  the  shipping  made  of  ore 

for  the  Colorado  Springs  mill,  the  stupes  were  at  the  same 

time  stripped  nf  the  low-grade  ore  for  the  Victor  mill. 

The  low-made  ore  from  the  mine,  together  with  the  reject 

from  the  ore-houses,  was  practically  sufficient  to  supply 
the  Victor  mill,  but  when  necessary  the  dump  was  drawn 

upon  to  keep  the  mill  running  at  its  full  capacity.  During 
December  work  was  started  preparatory  lo  developing  the 

ore  that  has  been  under  water  since  the  pumps  were  pulled 
on  July  1.  11)011.  This  is  of  better  average  grade  than 

that  mined  and  shipped  during  the  past  year.  The  cost 
of  mining  operations  during  the  past  year  was  increased 
by  the  expenditures  made  to  secure  economy  in  future 

operations  and  covering  plans  for  filling  stopes,  and  some 
necessary  rebuilding.  On  account  of  the  troubles  arising 

from,  fires  and  bad  gases  at  various  mines,  life-saving  and 

in.-  apparatus  has  bun  bought.    The  I  uited  Stati 
ol    Minis  officers  npcnl  sufficient  time  ni  tin-  mine  to  drill 
20  men  to  handle  this  apparatus,  and  each  nf  the 

I  certiflcaten  as  in  their    npeti 

i  |i  to  January  1   the  known  permanent  drains 
the  Portland  mine  bj   rea   t   the  deep  drainage  tunnel, 
w.is  about  80  it.     The  total  contributions  of  the  Portland 

company  toward  defraying  the  expense  of  drivin 
nel  have  been  abmii  $60,000.     If  the  property  is  drained 

In  the   tunnel  level,   which   is  ahinit    730   II.   below    the   pre« 

cut  workings  nf  the  mine,  the  cosl  for  drainage  will  be 
leas  than  $100  per  vertical  foot.  When  general  mining 

operations  were  hist   conducted  below   the   water-level,  the 
cosl     for     perma  I     by     pumping    was 

per  vertical  foot.    The  beading  of  the  deep  drainage 
tunnel    is   now    in   open    seamy   ground,   ond   i   Iher 

water-course  should  I"  cut  within  -"'1111  ft.  The  Bow  from 
the  tunnel  is  now  about  10,000  Dillon-,  per  minute. 

The  net  profll  I'm-  the  year  was  $380,579.35.  The  total 
cosl  nf  the  Victor  mill  was  $338,580.96,  and  the  profit  of 

$128,738.72   I'm-  the  year  IIMl    shows  a  return  of  '■'••<',.      '  >>i 
January  1.  1912,  after  all  hills  ami  costs  nf  operation  for 
the  year  had  been  paid,  the  available  asseis  were  of  tbi 
cash  value  nf  $346,066.01,  consisting  of  ore  in  the  bins  ami 

paid  for,  $133,338.15;  storehouse  supplies  bought  and  paid 
£115,704.31;  and  cash  in  the  bank,  $97,023.55.  De 

velopmenl  during  the  year  amounted  to  9520  ft.  and  the 

total  in  date  is  nearly  -l."i  miles.  Total  production  has 

been    1,318,262    inns,    with    a    ".n.ss    value    ,:i'   $32,827,058, 
from   which   dividends  i"  the  a   nut   n\'  $8,917,080   have 
been  paid. 

Operation  fob  1911 

Uniss    value    of    ore    mined    and 

Shipped       $1.14""-  '   0 Gross    value    recovered    by    new 
mill       845,567.98 

Net  -"St  of  mining  and  milling..  $1,114,708.24 
Gross  profit  on  operation          370. H13. 79 

$1,485,622.03  $1,485,622.03 

Gross  profit,  as  above    $    370.913.79 
Interest,  discount,  and  exchange.  9,276.73 
Revenue  from  other  sources    889.83 
Net  profit  on  operation   of  mine 

anil   mills      $    380,579.35 

$    380,579.35  $    380.579.35 

Surplus  or  Profit  and  Loss  Statement  for  1911 

Balance  January  1,  1911    $2,402,100.31 
N.-t  profit  as  above    380,679.35 
Sundry  losses  on  railroad  claims.  $  539.21 
Dividends  paid           240.000.00 
Depreciation: 

Value,     in    place,    of 
ore   mined      $196,967.27 

Mine   property           S6.757.03 
Mill  property          92.307.06 
New  mill  property.  .      32,319.20 
Permanent    equip- 

ment           86,534.98 
Office    furniture   and 

fixtures    5S5.77 
R.R.   rolling  stock..        1.321.80 
Drainage  tunnel    ...      11,733.36 

        458.526.97 

Balance  to  1912  acct..  2,083,613.98 

$2,782,679.66  $2,782,679.06 

Cash  Receipts  and  Disbursements  for  1911 

Balance  January  1,   1911   $    134,848.98 
From     operation     of     mine     and 

mills          2.384,613.20 
Bills    receivable        24,125. 02 
Sale   of  junk   and   revenue   from 

nil    other    sources    13,925.21 

Vouchers   and   pay  checks    $2.22u,i  9 1 .86 
Dividends   paid       240.000.00 
Balance  January  1,  1912    97,023.55 

$2,557,515.41  $2. 557.51:.. 4  1 

The  iron  ore  mines  near  St.  Olga,  in  Siberia,  produced 

2000  tons  of  magnetic  iron  ore  in  1910,  as  against  1000 
tons  in  1909. 
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Decisions  Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Liability  tor  INJURY  to  SURFACE 

Where   a  vendor  sells  coal   in   place   with 

the  right  to  enter,  excavate!  and  remove  all  coal  purchased, 
the  grantee  is  not  liable  where  the  removal  of  all  the  coal 

necessarily  causes  the  surface  to  break  or  subside. 

Armstrong    v.    Maryland    Coal    Co.,    (West    Virginia) 

tin  Southeastern,   195.     October  1910. 

Faii.i  form  Assessment  Wore 

A   failure   to   perform   the  animal   assessment    work  on  a 
mining  claim  does  not  of  itself  work  a   forfeiture  of  the 

claim.    It  only  permits  a  re-location  and  cannot  aid  an  ad- 

location  which  was  made  prior  to  the  year  in  which 
the  failure  occurred. 

Bingham  Amalgamated  Copper  Co.  r.  Cte  Copper  Co., 
181   Federal,  748. 

In juki  to  Miner — Knowledge  of  Increased  Danger 

Whether  or  nol  the  owner  and  operator  of  a  mine  owed 

a   mirier  of  Only  two  months'  experience   in    an   iron   mine, 
ami  with  the  knowledge  he  had  gained  of 

the  work  in  which  he  was  working,  the  duty  of  waning 

him  of  the  increased  danger  of  the  falling  of  a  large  i""1 
•  in  the  roof  of  a  raise,  beca  tse  the  timbering  had 

been  delayed  for  six  hours  longer  than  usual,  is  a  que 
of  facl  which  the  .jury  musl  determine  from  all  the  circum- 

stances in  the  case.    Bui  if  the  miner  knew  of  the  increased 

danger  because  the  timbering  was  delayed  six  hours  longer 
than  usual,  or  if  in  tl   xercise  of  ordinary  prudence,  he 

should  have  known  of  such  danger,  be  cannol  recover. 
Bosking  v.  Iron  .Mine  (,,..  (Michigan)  128  Northwest- 

ern, 777.     December  1910. 

Mining  Lease  of  Indian  Lands 

The  I  nited  States  statute  authorizes  the  leasing  of  In- 

dian allotments  within  the  limits  of  the  Quapaw  agency, 
subject  to  the  condition  that  such  lease  should  not  extend 

for  more  than  ten  vein-  for  mining  purposes.  Under  this 
statute  nn  Indian  allottee  lias  power  to  lease  his  land  in 

any  manner  and  for  any  consideration,  exeept  that  the 
term  cannot  extend  beyond  the  prescribed  time.  And  where 

an  Indian  leased  his  allotment  for  mining  purposes  for  ten 

years,  hut  before  the  expiration  of  such  lease  he  granted 
another  lease  to  the  same  person  for  a  similar  term  to  run 

concurrently  without  accumulation  of  periods,  tin-  second 
lease  operated  as  a  surrender  of  the  first,  and  was  there- 

fore not  a  violation  of  the  statute. 

United  states  ,-.  Abrams,  181  Federal.  s47. 

DCTS  OF  Mini,  OWNER  to  FuRNISB  Safe  1'i.m  i 
.Mix tit  to  Work 

Tlie  doctrine  as  to  the  duly  of  a  mine  owner  or  operator 

to  furnish  a  safe  place  tor  miners  to  work  has  no  applica- 

tion where  the  miners  themselves  are  engaged  in  construc- 
tion of  a  new  shaft  by  excavation  and  timbering,  and  where 

the  use  of  n  platform  is  only  an  incident  in  the  preparation 
of  the  shaft  in  which  ordinary  mining  operations  are  to  be 
carried  on  while  the  shaft  is   in    proi  onstruction. 

But  the  mine  owner  in  furnishing  planks  for  use  a-  staging 
while  such  new  mining  shaft  is  being  constructed,  owes  to 

the  employees  usintr  the  staging  the  duty  of  furnishing 
material  reasonably  lit  for  the  pari  tulai  purpose;  and  if 
he  furnishes  material  which  in  its  nature  is  until  for  the 

for  which   if   is     ised,   ■"'    inexperienced   servani    or 
er  who  bas    i  unfitness,  ami  is  in, 

.  may  recover.     But  in 

such  case  the  is  not  liable  for  mistakes  or  negli- 

i    in  -the  selection  of  materials  by  workmen  engaged  in 
the   work  in    the   shaft    with    the   person    who   was    injured. 
where  they  are  all  working  under  direction. 

Kiskn   r.  Iron   Cliffs  Co.j   (Michigan)    128  Northwest- 
ern, 747.    December  1910. 

Book  Reviews 
Any  of  the  books  noticed  In  these  columns  are  for  sale  by. 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

Hilling,  \  Ti.-iatisi:  os  Practical  Stamp-Mill- 
ing ami  %aiip-Mill  Construction.  By  Algernon  Del 

.Mar.  Pp.  134,  III.,  index.  McGraw-Hill  Book  Co.,  New 
York,  1912.  For  sale  by  the  Mining  and  Scientific  Press. Price  $2 

This  is   .      I  general   treatise  covering  both  con- 

struction    1  operation  of  stamp-mills.  The  history,  prin- 
ciples, ami  practical  workings  of  stamp-mills  are  discussed 

in  separate  chapters,  as  also  the  limitations  of  single  ami 

tlve-stamp  unit  batteries,  ami  the  process  of  amalgamation, 

id  interesting  chapter  discusses  stamp-mill  con- 
struction, and  in  it  full  (dace  is  given  to  the  modern  use 

of  concrete  in  connection  with  stamp-mills.  The  illustra- 
tions are  abundant,  and  many  are  excellent,  though  such  as 

thai  given  on  page  7:i  could  he  left  out  to  great  advantage, 

as  it  shows  obsolete  types  of  construction,  incorrect  cam 

curves,  and  the  ore-bin  planking  at  a  different  angle  from 
the  timbers  upon  which  it  is  supposed  to  rest. 

The  hook  contains  a  great  deal  of  information  of  value  In 

stamp-mill  operators,  hut  faulty  editing  and  proof-reading 
detract    greatly    from    its   value.      Typographical    errors    are 

plentiful.  For  example:  Page  12.  third  line,  "motor" 
should  have  been  mortar:  same  page,  "Damerest"  should 
have  been  Demarest.  This  hitler  typographical  error  is 

repeated  on  page  •",.  Page  54,  "Columbia"  should  have 
beer  Colombia;  page  85,  "barral"  instead  of  barrel;  page 
120,  "convas"  should  have  been  canvas:  page  1H3.  Fi;_-.  85, 

"I   lle~s"  should  have  heel)   boltless,     Page  113  stales  that 

Pig  7~s  on  page  112  shows  a  two-key  tappet.  The  illus- 
tration referred  to.  however,  shows  a  three-key  tappol. 

The  punctuation  through  the  book  is  so  faulty  that  it  is  at 
limes  difficull  even  for  a  man  thoroughly  familiar  with  the 

subject  lo  gel  Mr.  Del  .Mar's  meaning.  Many  of  the  sen- 
tences and  statements  are  so  involved  as  to  he  practically 

meaningless.  Page  1'-'.  for  instance,  stales  that  "the  amount 
of  ore  going  through  a  screen,  varies  inversely  as  the  square 
of  the  size  of  the  openings  and  so  far  as  I  can  frame  a 

mathematical  law  by  actually  varying  the  discharge  with 
the  other  factors  constant  nearly  inversely  as  the  square 

root  of  the  height  of  discharge,  although  the  latter  factor 

is  influenced  by  the  interior  and  shape  of  the  mortar." 
Differences  of  opinion  make  discussion  interesting,  but 

few  engineers  will  agree  with  Mr.  Del  Mar  when  he  states 

(page  7.'i)  that  "the  only  point  in  its  favor  [front-knee 
battery  frame]  is  that  the  ti-Jii  side  of  the  driving  hell  is 

uppermost."  This  i^  a  direct  contradiction  of  one  of  the 
elementary  principles  in  the  design  of  horizontal  bell  or 
rope  drives.  We  are  quite  sure  thai  if  he  will  reflect  a 
little  he  will  remember  that  the  lower  side  of  I  lie  hell  should 

always  he  the  drive  or  tight  side  SO  that  the  slack  would 
ai  once  at  i  he  upper  side  to  take  advantage  of  the 

increased  arc  of  contact  ami  diminish  the  power  losses  due 

to  slippage.  It  is  true  thai  the  designers  of  earlier  types 
of  front-knee  battery  frames  using  the  horizontal  drive 
were  compelled  either  to  have  the  tight  or  drive  side  of  the 

hell  at  the  lop  in  order  to  keep  the  cam-shaft  in  the  boxes. 
when  the  boxes  were  placed  at  the  front  of  the  posts,  or 

else  put  the  cam-shaft  at  the  back  of  the  posts  and  revolve 
the  cams  in  the  other  direction  in  order  to  have  the  lower 

side  of  the  heh  the  tight  or  drive  side.  Either  method  has 

many  disadvantages,  and  the  front-knee  frame  in  general 
i-  merely  interesting  from  an  historical  point  of  view,  as  it 
is  an  obsolete  type. 

We  must  frankly  confess  our  disappointment  in  this 

hook,  since  Mr.  Del  Mar's  ability  as  a  mill  operator  is  well 
known,  and  readers  would  naturally  expeel  from  him  a  much 

r  amount  of  material  helpful  in  daily  practice  than  he 

has  given.  This  only  :«s  io  prove  ilia!  conspicuous  ability 
in  one  line  does  nol  necessarily  mean  the  same  ability  in 

another.  Technical  writing  i>  an  an  in  itself  and  the  ability 

to  express  one's  sell  clearly  and  fluently  in  writing  i<  a 
faculty  thai  careful  cultivation  and  training. 
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EDITORIAL 

CALIFORNIA  gold  dredges  in  1910  prodi   I  gold  to  (lie 

value  of  $7,550,254,  nearly  two-fifths  •■!  the  total  tor 
tlie  stale.  Progress  in  this  great  and  profitable  industry 

lias  been  due  in  large  measure  i"  ih<-  >l-ill  and  ingeuuitj  of 
ilif  designers  aud  constructors  "l  dredges,  and  ii  gives  us 

pleasure  to  preseul  in  this  issue  the  firsl  ol  a  series  oi 

articles,  origiuall)  contributed  bj  Mr.  Boberl  E.  Cranston 

in  the  Journal  of  the  American  Society  of  Mechanical  En 

giueers,  upon  the  mechanical  features  and  design  ol  the 
i  'aliforniu  gold  dredge. 

DISTRIBUTION   "I    mineral   products  over  the  earth's 
surface  exhibits  many   peculiarities  and   is  a   phase 

h!    scientific    inquiry   well    worthy   of   i   v   extended   and 

extensive  study  than  il  has  yel  received.  Russia  has  a 

natural  monopoly  of  platinum  production,  for  much  pros- 
pecting has  sii  far  failed  to  discover  elsewhere  any  deposits 

containing  mure  than  small  quantities  of  that  metal.  Dia- 
monds seem  mainly  confined  to  the  southern  hemisphere  of 

the  globe,  and  tin,  while  more  generally  distributed,  is 

curiously  limited  in  its  occurrence.  Germany  possesses  the 

only  large  deposits  of  potash  salts,  while  Chile  has  a  nat- 
ural monopoly  of  nitrates.  Some  general  features  of  t lie 

causes  of  so  peculiar  a  distribution  are  recognized,  but  much 

might  be  learned  by  a  more  thorough  study  of  mineral 
associations. 

GOLD  and  soot  both  descend  on  London  in  large  quan- 
tities; perhaps  the  urban  dwellers,  having  (he  gold, 

feel  they  can  put  up  with  the  soot.  Elsewhere  in  this  issue 
Mr.  T.  A.  Rickard  contrasts  entertainingly  these  two  striking 

features  of  London  life,  and  many  of  our  readers  will 

marvel  that  Englishmen,  usually  so  jealous  of  their  rights, 

are  content  to  tolerate  the  ever-present  nuisance  of  a  pall 

id'  soft-coal  smoke,  with  its  concomitant  blinding,  choking 
fog.  In  New  York  City  the  burning  of  bituminous  coal  is 

not  even  permitted,  while  in  other  American  cities  its  use 

is  hedged  about  with  restrictions  which  provide  for  prac- 

tically smokeless  combustion.  And  in  California  the  citi- 
zens of  a  small  town  have  for  some  years  sought  to  secure 

the  closing  of  a  smelter  which  is  emitting  small  quantities 

of  SO.  at  a  point  five  miles  distant  from  them.  To  grope 

anil  choke  in  a  London  'dreadful'  is  an  experience,  for  the 
first  lime  Hid  London  smoke  and  fog  is  all  so  unnecessary, 

and  its  persistence  is  surely  an  evidence  of  the  moment  of 

inertia  ol'  the  mass  action  of  humanity. 

S5TSTEM  is  the  aid  by  which  large  quantities  of  work 
can  be  done  with  the  minimum,  of  individual  attention, 

and  in  these  modern  days  of  demand  for  large  output  at 

small  cost  it  is  almost  universally  invoked.  System,  how- 

ever, presupposes  attention  to  detail,  and  we  therefore  beg 

to  call  a  minor  matter  to  the  attention  of  our  correspond- 

ents, whose  letters  to  the  editor  form  one  of  the  most  in- 

teresting and  helpful  features  of  each  issue.  Such  letters 

are  often  made  by  our  correspondents  a  portion  of  a  longer 

letter,  not  intended  for  publication,  so  that  pare  must  needs 

go  to  the  letter  file  and  part  to  the  composing-room;   an 
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awkward  subdivision.  If  our  friends  would  devote  a  sep- 

arate sheet  to  matter  intended  tor  publication,  expedition, 

the  co-ordinate  of  accuracy,  would  be  aided  and  the  editorial 

staff  would  be  correspondingly  grateful. 

DISAPPEARANCE  of  the  lines  of  demarcation  which 

have  heretofore  separated  the  Various  groups  dominant 

opper  mining  is  an  interesting  and  important  feature  of 

present-day  finance.     Widespread  comment   has  been 

upon   the   rarious  interests  represented  in   the  Inspiration 

Consolidated    Copper   Company,   and   other  later  develop 

i   ts  are  evidencing  a  fixed  policy  in  this  regard.     The 

tlotation  of  a  large  copper  corporation  is  impossible,  owing 

to  the  attitude  of  the  Federal  authorities,  but  control — 

actual  physical  and  financial  control — is  not  impossible,  and 

apparently  this  end  is  to  be  sought  through  a  degree  of  co- 

operation similar  to  that  prevailing  in  the  steel  industry, 

Directorates  of  the  chief  companies  include  one  or  two 

representatives  of  the  leading  competitors.  Reeent  moves 

in  this  direction  arc  seen  in  the  participation  of  Lake  Supe- 

rior interests  in  Arizona  properties  and  the  placing  of  a 

Utah  Copper  representative  on  the  board  of  one  of  the  more 

important  developing  mines  of  Butte.  A  Boston  linn  which 

has  always  been  identified  with  the  copper  interests  centring 
in  and  around  Dulutli  has  now  become  interested  in  the 

Southwestern  Miami  Development  Company,  and  Messrs. 

R.  T.  MeKeever,  vice-president  of  the  Copper  Range,  and 

Thomas  S.  Dee,  of  Paine,  Webber  &  Company,  have  been 

elected  to  the  board  of  the  Development  company.  The  sec- 

ond instance  is  the  election  of  Mr.  D.  C.  Jackling,  vice- 

president  and  general  manager  of  the  Utah  Copper  Com- 

pany, to  a  place  on  the  board  of  the  Butte  &  Superior 

Copper  Company.  Neither  move  would  he  particularly  sig- 

nificant if  taken  alone,  but  as  indications  of  a  general  drill 

they  may  well  be  considered  so. 

*T1  OROGRAPHIC  mapping  of  the  United  States  is  nol 

A  exclusively  the  province  of  the  United  States  Geolog- 
ical Survey,  as  some  may  suppose,  for  the  survey  and 

mapping  of  the  coasts  of  the  United  Slates  and  the  terri- 

tories under  its  jurisdiction  is  the  duty  of  the  Coast  and 

Geodetic  Survey,  which  is  under  the  direction  of  the  Secre- 

tary of  the  Treasury,  while  the  Geological  Survey  is  under 

the  control  of  the  Secretary  of  the  Interior.  Though  per- 

haps less  well  known,  the  Coast  Survey  is  the  older,  having 

begun  its  work  in  1S07.  In  addition  to  the  publication  of 

sailing  charts,  tide  tables,  and  other  aids  to  navigation  it  is. 

with  the  co-operation  of  a  Boundary  Commission,  charged 
with  the  duty  of  fixing  the  boundaries  of  the  United  Stales, 

and  some  phases  of  this  part  of  its  work  are  interestingly 

described  elsewhere  iii  this  issue  by  Mr.  0.  H.  Tittmann, 

superintendent  of  the  Survey.  In  the  discussion  following 

Mr.  Tittmann's  address  an  interesting  point  was  brought  out. 
hinging  on  the  fact  that  a  large  part  of  the  boundary  be- 

tween the  United  Slates  and  Canada  is  designated  by  in- 

ternational agreement  as  the  forty-ninth  parallel  of  latitude. 

This  seems  precise,  but  as  a  matter  of  geophysical  fact  the 
axis  of  rotation  of  the  earth  is  not  fixed,  but  varies,  with  a 

period  of  about  fourteen  months,  leading  to  a  corresponding 

variation  of  latitude,  so  that  if  a  point  upon  the  boundary 

is  precisely  fixed  on  a  given  date,  ami  a  new  point  deter- 
mined with  equal  precision  seven  months  later  the  two  may 

be  as  much  as  50  or  60  feet  apart  on  the  ground.  But  if 

Nature  is  capricious,  man  is  no  less  ingenious,  and  it  is 

worth  noting  that  for  the  computation  of  tide  tables,  pre- 

pared in  advance  Eor  each  year,  an  undertaking  formerly 

requiring  an  enormous  amount  of  labor  by  a  corps  of  ex- 

pert computers,  a  machine  is  now  being  devised  which  car- 

ries out  the  complicated  computations  with  the  infallible 

precision  of  a  mechanical  operation. 

TELEGRAPHIC  reports  from  New  York  indicate  that 
the  meeting  of  the  American  Institute  of  Mining  En- 

gineers held  in  that  city  this  week  was  well  attended  and 

harmonious.  While  proxies  had  been  collected  by  two  dif- 

ferent committees,  then'  were  no  great  differences  of  opin- 
ion, everybody  showing  an  earnest  disposition  to  cooperate  in 

any  movcment*for  the  good  of  the  Institute.  The  candidates 
for  office  as  proposed  by  the  nominating  committee  were 

all  elected,  though  not  by  equal  voles.  The  principal  dif- 

ference of  opinion  was  with  regard  to  new  members  of 

the  Board  of  Directors,  the  body  which  manages  the  business 

affairs  of  the  Institute.  .Messrs.  !'..  B.  Kirby,  George  C. 
Stone,  and  Charles  P.  Rand,  nominated  by  Mr.  P.  1..  Garri- 

son, and  seconded  by  Mr.  F.  F.  Sharpless,  were  elected.  A 

committee  consisting  of  the  new  president  of  the  Institute, 

Mr.  .7.  P.  Kemp,  and  Messrs.  C.  R  Corning,  Albert  Ledoux, 

W.  X.  Nichols.  Jr.,  and  George  C.  Stone,  was  appointed  to 

study  the  affairs  of  the  Institute  to  determine  whether  or 

not  economies  may  be  effected  in  its  administration  that  will 

remove  the  necessity  for  raising  the  dues.  Pending  (he  re- 
port of  this  committee,  which  is  to  be  made  to  the  Board  of 

Directors  not  later  than  June  3.  action  on  the  proposed 

amendments  was  postponed.  This  action  will  commend 

itself  to  the  judgment  of  all  members  of  the  Institute.  If 

after  a  full  investigation  by  an  independent  committee  it 

appears  that  more  income  is  necessary,  we  feel  sure  that 
the  members  will  gladly  vote  for  the  proposed  higher  dues. 

If  possible,  however,  rates  should  be  kept  low  and  every 

effort  made  to  enable  the  Institute  to  serve  the  largest  num- 

ber of  men  engaged  in  mining  and  metallurgy.  To  the  new 

officers  we  extend  congratulations  and  good  wishes  and  we 

feci  sure  that  we  voice  the  sentiments  of  the  entire  pro- 

fession in  extending  equally  hearty  good  wishes  to  Mr. 

Charles  Kirchhoff,  the  retiring  president,  and  the  others  who 
have  labored  with  him  to  make  the  past  year  one  notable 

in  the  history  of  the  Institute.  That  the  year  may  prove 

equally  significant  is  the  general  wish. 

Quicksilver 

Revisit   f  the  chemical  tariff  is  proposed  in  the  bill  in- 
troduced into  the  House  of  Representatives  by  Mr.  0.  W. 

Underwood,  representative  from  Alabama.  This  tariff 

affects  minerals,  ores,  and  metals,  and  in  previous  issues 

some  provisions  of  the  act.  which  has  been  passed  by  the 

House  dnring  the  week,  and  is  now  before  the  Senate  for 

consideration,  have  been  commented  upon.  The  bill  pro- 

vides for  a  general  decrease  in  duties  upon  mineral  sub- 
stances, and  a  feature  of  it  which  is  of  much  interest  to 

producers  in  California  and  Nevada  is  a  provision  for  a 

reduction  of  the  duty  upon  quicksilver  from  7  cents  per 

pound  to  an  ad  valorem  duly  of  10  per  cent.  Except  as 

part  of  a  general  revision  downward  there  seems  to  be  no 

good  reason  for  such  a  reduction  of  duty,  while,  on  the 
other  band,  there  are  good  reasons  against,  arising  out  of 

the  peculiar  situation  in  the  quicksilver  industry.  Most  of 

our  readers  are  aware  that  in  the  production  of  quicksilver 

the  United  States  does  not  hold  the  important  position  that 

it  does  in  the  production  of  some  other  metals.  The  main 

supply  of  this  metal  comes  from  Almaden,  in  Spain;  Idria. 
in  Austria;  and  Monte  Amiata,  in  Italy,  the  United  States 

product)    drawn  chiefly  from  California,  serving  to  meet 
the  demands  of  the  domestic  market  and  supply  a  small 

and  fluctuating  amount  for  export.  The  quicksilver  mines 
abroad  are  under  the  control  of  the  Rothschilds,  while  those 

of  (he  United  States  are  in  the  bands  of  independent  pro- 
ducers, so  that  outside  the  United  States  a  virtual  monopoly 

is  enjoyed.  Taking  the  average  of  producers,  quicksilver 

production  is  not  a  very  profitable  business,  the  margin  be- 
tween operating  cost  and  selling  price  being,  on  the  whole. 
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■ili.  many  producers  in  An 

only  -  ol  high  i  ing  down  with  a 
lalli  to  steady  pric e*    The  pro 

i  the  lower 

l«l>":  i    i   lueer  and   to   prated   the 
'    a   manipulated    market     Do 

-.-  of  this  protection  wonld  operate  to  el   town  nil  but 
the  r  ,1,1,-  ,ii   the  American  mine*  ami  jive  the 

•  I.    Tin-  aura  involved  i-  nol  a 

ralne  ol  the  t . >t n I  yearly  production  of  quicksilver 
i»  II  approximates  a  million  dollars,  bul  the 

principle  involved  i*  important.    While  engaged  in  'l> 
.    i  i>  obviously  inconsistent  !••  clear  the  way 

foreign   monopoly. 

Political  Straws 

titutionally  peripatetic,  an. I  often  spend 
the  larger  pari  "t  their  lives  in  regions  distanl 
oative  land.    Separation  in  space  doc,  not  involve 

linn  in  interest,  however,  and  the  mosl  patriotic  An, 
tly  the  expatriated  one.    To  all  such,  the  political 

bappi                the  day  at  home  an-  a  topic  "I  intense  In- 

st   Their  interest  <>t'ton  finds   little  satisfaction,  for, 
though  foreign  journals  now  pay  more  attention  i"  Ameri- 

can  affairs,  they   have   nol   yel   c   pletely   outgrowi 
attitude  of  the  days  when,  as  a  friend  relates,  an  American, 
hungering  fur  news  of  home,  al  last  perceived  an  ib 
an    European   journal  and.  seizing  ii.   learned  that 
Billings  bad  had  a  lii  I      For  such  expatriates  we  will  en- 

or  to  sketch  some  salient  features  of  the  preliminaries 
to  the  approaching  presidential  campaign.    Our  friends  al 

will   pardon   us,   we  hope;   the  i   -.-   freely   because 
they  know  we  are  lied  by  no  strings  and  are  committed   to 
ie,  policy  except   to  tell   the  truth,   fearlessly,  so  Jar  as  il   is 

•iled  us  to  know  the  truth. 

Among  the    l>   -rati,-    forces  the  search    for  a   leader  lo 
conduct  thi  the  minority  wilderness  is  engrossing 
attention.  Mr.  Bryan,  the  doyen  of  the  party,  has  main- 

tained a.  non-committal  attitude,  refusing  to  make  any 
statement  as  to  whom  lie  would  endorse.  Anion-.'  those 
prominently  mentioned  are  Mr.  Judson  Harmon,  of  Ohio, 

and  Mr.  t).  \\".  Undent   1.  of  Alabama,  while  prostituted journalism,  as  exhibited  in  the  Hearst  papers,  is  lending  all 
its  aid  to  the  support  of  Mr.  Champ  ('lark.     Mr.  Wooi 
Wilson  h.i  urgest  as  a  possible  candidate,  and  at 
first  showed  much  strength,  bul  more  recently  what  seems 
tr,  have  been  a  skillfully  engineered  attempt  to  'do  him  in 

the  eye'  has  not  been  without  its  effj  derogatory 
to  Mr.  Wilson  managed  to  gain  an  astonishing       int   of 
publicity,  and  finally  a  letter  written  by  Mr.  Wilson  in  10(17. 

expressing  a  not  unnatural  desire  to  see  Mr.  Bryan  'knocked 

into  a  cocked  hat.'  was  made  public.  This  seems  lo  have 
failed   of   its   intended   effect   of   alienating   Mr.    Bryan's 
friendship,  but  injected  a  certain  amount  of  humor  into  tin- 

si!  nation,  and  amusement  was  heightened  by  the  disclosure 

that  Mr.  Wilson  had  begged  Harper's  Weekly  to  he  so 
good  as  to  cease  supporting  him,  as  it  was  weakening  his 
chances  of  nomination.  Here  again  friendship  does  not 
seem  to  have  suffered  materially,  hut  in  America  it  is  fatal 
for  a  leader  to  get  the  public  laughing  at  him,  rather  than 

with  him,  and  the  indirect  effect  of  all  these  episodes  has 

undoubtedly  served  to  weaken  Mr.  Wilson's  chances  of 
nomination,  and,  if  nominated,  of  election.  There  is  no  pre- 

eminent Democratic  figure  at  present,  and  opportunity  bids 
fair  to  escape  ungrasped,  for  there  can  be  hut  little  doubt 
that  if  the  Democratic  forces  were  able  to  select  some  strong 
man  and  put  him  early  in  the  field  their  chances  of  success 

in  the  coming  election  would  be  better  than  at  any  time  in 
the  past  fifteen  years. 

I  in  the  Republican  side  many  names  have  bean  manti   I 
•  ii   .1    Bevei  id| .-.   Hi. on  Johnson,  ami  A.  B. 

Cunimini  ■  ted  by   the  forces  of  their  respective 

states,  and  it  is  said  thai   Mr.  II.  s.  Btadli    i, 

will  be  urged  by  bis  partisans  to  be   oe  a  candidate  for  il»- 
u   iiuition.     Mi.   Robert    La    Pollette  was  regarded 

strong  candidate  until,  following  an  intemperate  ami  indis 
creel  sp   h  before  the  Periodical  Publisher!  Association  on 
February  2,  be  was  withdrawn,  protesting,  by  his  sup 
porters.    The  impression  is  general  thai  as  a  candidate  be 
has  destroyed  himself,  and  the  cb   e  has  now  been  reduced 
io  Mr,  Theodore  Roosevell  or  Mr.  W.  II.  Taft.    Mr.  Tail  is 

frankly  desirous  of  reelect  ii   tnd,  Like  everj  other  pi 
dent,  is  In  a  strong  position  to  dictate  his  renomination, 
just  as  Mr.  Roosevell  dictated  his  nomination  in  inns. 
There  can  be  little  doubl  that,  aside  Crom  this  advbt 

Mr.  Taft  wi  bul  littli   chat    of  renomination,  for 
it  is  unquestionable  that,  for  one  reason  or  another,  his 
administration  has  failed  from  the  beginning  to  command 
the  general  confidence  of  the  people  in  either  its  Bagacity 

or  firmness.  In  spite  of  Mr.  Roosevelt's  declaration  thai  be 
could  nol  be  a  candidate  for  a  third  term,  a  strong  element 
in  the  party  seems  bent  upon  shanghaing  bim,  and 

ernors  of  a  number  of  Important  states  have  declared  tl 

selves  advocates  of  his  nomination.  And  why  not  .'  Speak- 
ing editorially  in  our  issue  of  -March  Ii,  1909,  we  said: 

"Mr.   Roosevell   in   his  seven  or  eight   years  of  power  has 
accomplished  what  otherwise  might  have  required  the  ii   
of  a  generation.  And  this  is  what  the  ina-s  of  tin-  American 
people  like,  having  made  up  their  minds  thai  something 
bad  to  he  done  to  check  the  corruption  thai  was  sapping 
I  lie  foundations  of  industrial  civilization  from  New  York  to 

San  Francisco,  and  from  Chicago  to  New  Orleans.  He  made 

blunders,  hut  they  are  deemed  well  meant;  he  proved  him- 
self a  dell  politician,  hut  the  wires  on  which  he  played  were 

occasionally  too  evident;  he  was  boisterous  in  his  praise  of 
friends  as  in  bis  condemnation  of  enemies,  but  that  was 

considered  his  breezy  way.  The  public  at  large  look  him 
at  his  word  and  liked  to  see  human  frailties  that  brought 

him  closer  to  themselves.    'He  made  good'." 
Since  that  time  Mr.  Roosevelt  has  traveled  widely  in 

European  countries  and  has  doubtless  benefited  by  a  first- 

hand acquaintance  with  other  methods  of  government.  Re- 
turning to  America,  he  has  shown  an  unexpected  degree  of 

self-control  in  not  interfering  in  governmental  affairs,  a 

temptation  which  Mr.  Taft's  bungling  methods  must  often 
have  made  almost  irresistible.  His  public  utterances  have 

been  marked  by  a  greater  degree  of  moderation,  and  bis 
views  and  methods  of  action  now  appear  less  extreme.  If 

the.  American  people  should  refuse  to  allow  a  convention. 
id  in  the  early  days  of  escape  from  monarchical 

tyranny,  to  restrict  their  choice  of  president,  who  shall  say 

that  they  have  acted  unwisely.'  At,  every  change  of  chauf- 
feurs the  steering  wheel  of  the  automobile  is  bound  to 

wobble.  Cui|iiesiinnably  the  change  of  administration  every 

four  years  leads  to  a  wobbling  throughout  the  whole  indus- 
trial machine  and,  despite  the  views  of  the  fathers  of  the 

republic,  it  may  well  be  open  to  question  whether  we  should 
not  do  better  to  get  the  best  chauffeur  available  and  then 
keep  him  at  the  wheel  as  steadily  as  possible.  In  1797  it 
may  have  seemed  possible  that  a  great  leader  might  achieve 
sufficient  dominance  to  make  himself  dictator  or  king,  hut 

in  the  year  of  grace  1911,  when  even  China  has  become  a 

republic,  such  a  thing  is  not  within  the  wildest  dreams  of 
any  crack-brained  enthusiast.  Beneath  an  oftentimes  almost 
facetious  outlook  upon  life  the  American  people  have  a 
steadiness  of  purpose  and  clarity  of  vision  that  usually 
succeeds  in  obtaining  whatever  they  think  they  want,  at  the 
time.  In  choosing  a  president  for  the  next  four  years  this 
trait  will  exhibit  itself,  without  a  doubt. 
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Gold  and  Soot 

By  X.  A.  Rickakii 

These  two  products  no1  inaptly  typify  the  energies  of 

the  city  of  London.  Taking  the  more  valuable  first,  I 

note  that  the  quotation  for  bar  ̂ rolil  remained  at  its  min- 
imum of  77s.  lid.  throughout  1911.  A  price  for  gold, 

except  iii  terms  of  staple  commodities]  seems  strange.  As 

used  by  bullion-brokers  and  hankers,  it  refers  to  the  demand 

for  gold  i"  equalize  hank  reserves;  in  effect,  the  - 
difference  in  the  quotation  represents  the  variation  in  the 

rate  of  foreign  exchange.  Next  let  as  turn  to  the  exports 

ami  imports  of  bar  gold.  With  the  figures  expressing  the 
latter,  my  readers  are  conversant,  for  they  relied  the  gold 
production  of  the  various  parts  pf  the  British  dominions, 

hut  the  exports  give  us  unfamiliar  information  concerning 

the  destination  of  the  miner's  produce.  The  figures  are 
given  by  Samuel   Montagu  &  Co..  as   follows: 

gold  during  the  fiscal  year   1910-11.     Last   year  the   Nile 
flood  was  lower,  so  that,  despite  the  help  of  the  Assouan 
dam.  the  cotton  crop  proved   i   :  hence   £4,000,000  Less 

LI  was  required.  India,  however,  benefited  from  late 

rains  and  made,  a  great  demand  for  sovereigns.  Indian  cur- 
rency  is   one   of  our   latter-day   problems.     According   to 

iiel  Montagu  &  Co.  the  import  and  export  of  soverei 
in    1911     was    as    shown    in    the    tahle    below.      This    last     is 

wholly  unlike  thai    previously  quoted   for  bar  gold.     The 

exports  especially  indicate  how   the  less  civilised  countries 

require  the  standard  gold  coin  to  •sweeten'  their  monetary 
systems. 

From  gold   we   pass  to  soot     The  i   nection  may   not 

he  obvious;   hut  it   ought   to   he,   for  dues  not   carbon    pre 

<i  i  lit  ate-  gold    from  solution,  and  is  not   the  world's  stream 

IMPORTS 

Transvaal       £33,505,000 
Rhodesia       2,305,000 
British    India        2,250,000 
South   and    Central    Amer- 

ican Stales       1,200,050 

Australia       L,050,000 

West    Africa       940,000 
Natal      Ii7ti.ii"!! 

Prance      575,000 
•lava,  cle    460,000 
New  Zealand     320.oon 

EXPORTS 

British   India      £7,755,000 

Germany       5,305,000 
France       4,520,000 

Holland        940,000 

Turkey       800,000 
Russia       480,000 

Switzerland       465,000 

Austria       lT.'i.OHO 

PRODUCTION. 

Transvaal       £34,991,620 

Rhodesia       2.(;47.so:. 
British  India     2,150,050 

South   and   Central    Amer- 
ican   States       3,250,000 

Australia        11,882,365 

West    Africa       1,009.44.' Natal       <V»J 

Fiance       255,000 

.lava,  etc    480.0(111 
New  Zealand      1,808,049 

I  have  supplied  the  third  column,  giving  the  output  in 
1011.  as  this  shows  how  much  of  it  came  to  London. 

Obviously  London  receives  practically  all  of  the  gold  pro- 
duced in  the  Transvaal.  Rhodesia.  West  Africa,  and  British 

India.  No  mint  exists  in  any  of  these  regions.  Most  of 
the  Australian  gold  is  coined  at  the  Sydney  and  Berth 

mints;  likewise  a  large  part  of  the  New  Zealand  gold 

goes  to  Sydney  to  he  turned  into  sovereigns  ami  half- 
sovereigns.  The  gold  credited  to  Natal  must  he  Transvaal 

gold  that  is  shipped  from  the  port  of  Durban,  in  Natal. 
for  the  province  of  Natal  produces  no  gold.  France  yields 

about  one-half  of  the  gold  imported  to  London  from  thai 
country,  so  that  the  total  represents  banking  exchange. 
This  is  also  expressed  by  exports.  In  Hill  the  inter- 

national balance  was  enormously  in  favor  of  Great  Britain, 

therefore  exports  of  gold  predominated.  This  was  accentu- 
ated  by   the   political   crisis  at  Berlin  and   Paris.      In  July 

the  Moroccan   incident  caused  Germany  to  lake  gold    fr   

Lon, ]on,  and  Prance  to  receive  gold  from  New  York.  Brit- 
ish India  is  a  sink  for  both  gold  and  silver,  the  natives 

hoarding  them  persistently.    The  Bank  of  England  increased 

its  stock  of  gold  coin  and  bullion  from  £30,548,895  al  the 
end  of  1910  to  £31,732,115  at  the  end  of  1911.  The  ulti- 

mate destination  of  this  metal  is  indicated  by  the  exporl 
of  sovereigns. 

The  world  has  a  great  fondness  for  sovereigns,  despite 
the  spread  of  democratic  ideas.  The  British  sovereign 

passes  current  without  discount,  ami  usually  at  a  premium, 

in  every  quarter  of  the  globe.  '  It  contains  916.6  gold  per 
llllill  ami  the  rest  by  law  is  'alloy'.  In  practice  this  is 
mostly  copper.     The  silver  in  old  sovereigns  is  10  or  15 

parts   per    IIIIIH.   hut    ill    new   coins   made    from    refl  led    gold 
it  is  only  1  or  2  parts  per  thousand.  Sovereigns  lose 
in  weight,  by  attrition.  On  100,000  sovereigns  in  circula- 

tion the  loss  is  about  £20  per  annum.  This  goes  to  form 

an  ore  deposit  for  posterity.  In  1910  the  -Mint  report 
estimated  thai  in  L0  years  the  circulation  of  sovereigns  in- 

creased by  E13,   I      :  Egypt,  as  well  as   Eot 
eign  countries,  prefer  this  form  of  gold  in  settling  their 
balance  of  trade.     The  Indian  I  sited  a  net 

importation  of  8,162,000    i  and   E7,609$00  in   bat 

of  gold  largely  precipitated  under  the  black  pall  of  Lon- 
don's sooty  fog?  It  was  recently  shown  by  a  writer  in 

The  Lancet  that  7(>.(io(i  tons  of  soot  falls  annually  over 

the   117  square  miles  c   prised  within  the  administrative 

IMPORTS  AND   EXPORTS  OK  SOVEREIGNS,   1911. 

I M  PC  HITS 

France      £1,165,000 

Brazil         1,005,(   

Egypt          705,1   
Australia            555,000 
Switzerland            110,000 

EXPORTS 

South  and  Central 
Am.  Stales  ...  .£6,430,000 

Egypt       4,111."..   Turkey      3,480,000 France       1,990,000 

British  India  ....  1.420,00(1 
Java   and   o  t  li  e  r 

Dutch  colonies..  340.0011 
Cape    of    Goo  d 

Hope       230,000 

area  of  London.  Thai  soot  contained  many  valuable  by- 
products: 8000  tons  of  sulphates.  6000  tons  of  ammonia. 

and  3000  Ions  of  chlorine  in  chlorides,  not  to  mention  the 

carbon  and  tar.  The  rainfall,  aided  by  the  sulphuric  acid 

formed  from  the  sulphurous  ingredients  of  the  coal  burned 
lavishly  ami  carelessly,  has  a  decidedly  corrosive  action, 

as  is  suggested  by  the  traces  of  tin  and  lead  found  in 

the  soot.  However,  the  chief  fact  disclosed  by  these  obser- 
vations is  the  defective  burning  of  coal  within  the  London 

area.  Faulty  combustion  and  persistent  wastage  of  fuel 
are  indicated.  The  domestic  hearth  and  the  culinary  stove 

are  responsible   for  a   pari    of  it  :  so  are  the   factories;  but 
within  the  City  itself,  which  is  the  blackest  part  of  Lond   
thi'  diffusion  of  soot  i>  due  to  the  obsolete  methods  retained 

and  repeated  in  the  heating  of  buildings.  I  shall  not  go 
far  afield  tor  an  illustration.  My  desk  is  in  one  of  the 

850  rooms  of  Salisbury  1  loose.  This  office-building  is 
only  a  little  over  ten  years  old.  As  the  years  go  in  this 

land  of  gently  shelving  precedent,  a  decade  is  nothing;  to 
the  hustler  at  San  Francisco  it  i>  a  geological  period. 

Salisbury  Mouse  is  one  of  the  newosi  of  the  big  buildings 
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u  i  ul  ib«  in >.•■■•' uii  .i 
mbudooIj  known  ai  'the  City*,     li  in  hrm  the  buildiui 
"|>I>  |    BMUMfd    poof,    nml    a    baa   Ml.    Iml 
H-   moderate    height    ul    li-v.   than   one   bundled    feel 
tin-  maximum  i  ermimible  umlei 

■nbodiad  in  the  Building  A.t  ul    1804,  bj   which  the 
limn  of  height  except  by  the  eo 

ul  tin-  London  C   Ij  Council)  is  HO  feat  above  the  |jave 
i   i.  with  two  atoriea  in  ih<-  n»'i   above  thai  hcigbl 
tin-  ww  ul    a  buildii  in  a  rtreel   laid  out   since 
1802.  Ibe  height  ul   a  building  mual   uul    (except   with  Ilia 

•  »i  of  il»'  Count)    Council)   exceed  Ibe  width  u 
street.    Baliabnr)   Houm  on  iis  main  froiil  is  HO  ft.  bigh  in 
ita  central   portion,   with   tbe  two   glories  in   tbe     f,   a* 
allowed   by   law.     Tbe  accompanying   illustration   waa  lenl 

■uiouul   i   nuned   in  thai   held,   bj    i   asuttle. .  _.  il,.    Tim 

l  ei   Ion,     The  uropi  li  |  linl  R00  i   i  coal, 
'"•-•  Ibeni  III    i,i  annually,    Tins  would  in 
dieate  thai   -   i   tbe  -'■"■mi  persona  within  the  building 

.   shivering  in  raeh    ii-inv  .,i   discomfort  u  il  "li 
<■"   I  i '"hi  a  unoking  fire,    a.1  a  guess,  I  would  cay  ibui 
one  third  ■•!  tbe  BOO  tons  escapes  up  the  chimney*  and  con 
dilutes  pari  "I   the  75,050  tona  .•!   aool  that   blankets  1 1>> - 
adiuiniatrntive   area    "i    I   Ion,     .\    modem    beating    ap 
puratus,  with  a  furnace  iu  the  basement,  would  save 

ul   Ihe  fuel,  98^8   of  tbe  Boot,  and  Ml",   ,,i   ii„-  roughs  nml 
sneezes  that   harass  Ibe  denizens  of  Salisbury   House,  Lou 

don  Wall,  E.C.     '■  inrt,  the  method  of  heating  is  an 
excavated  anachronism;  ii  involves  a  waate  of  coal  invoraelj 

baliSBUBI    house,  office  OB  The  Mining  Magazine,  an'ii  i,onih>x  office  ok  the  Mining  nml  Scientific  Press. 

in  me  by  Davis  &  Emanuel,  tin-  architects  of  the  building. 
in  whom  its  general  appearance  and  excelienl  structure,  and 
in  it  iis  heating  arrangements,  arc  in  be  credited.  The  struc- 

ture cost  £300,000.  The  ground  renl  is  £17,000  per  annum. 
This  building,  which  is  representative  of  other  supposedly 
modern  structures  in  London,  lias  no  heating  apparatus. 
Incidentally,  I  may  mention  thai  no  law  exists  forbidding 
Ihe  use  of  such  apparatus.  The  rooms  are  small,  most  of 
them  are  12  by  18  ft.,  ami  there  are  850  of  them.  .Each  of 

these  'dinky'  chambers  is  heated  by  a  small  grate,  in  which 
inferior  coal  is  incompletely  consumed.  Nunc  of  Hie  halls 
are  wanned.  Hence  the  lighting  of  a  lire  establishes  a  draft 
of  colli  air  from  the  hall,  if  the  window  be  shul  as  carefully 
as  faulty  joinery  will  permit.  Long  before  the  room  is  heateil 
the  worker  at  his  desk  has  been  subjected  to  damp  chill.  If 
he  does  not  light  his  lire  early  in  the  morning  he  receives 
the  smoke  from  his  neighbors,  and  if  he  starts  lliis  childish 
heating  arrangement  late  in  the  day.  he  finds  a  reverse 
draught  that  fills  his  room  with  smoke,  and  continues  to 
do  so  until  tlie  chimney  has  been  heated.  So  much  for  dis- 

comfort. Now  for  rudimentary  expense.  The  tenants  pay 
3d.  or  16c.   per  diem    for  the  coal  they  burn.     Tbe  average 

as  the  square  of  comfort  produced;  it  illustrates  an  economic 
honor:  right  material  in  the  wrong  place.  My  books  and 
mineral  specimens  testify  eloquently  to  a  persistent  deposit 
of  black  coal-dust.  As  I  look  out  of  my  window  I  see  count- 

less chimneys  belching  forth  unconsumed  particles  of  car- 
bon. I  cease  to  wonder  at  the  spurious  antiquity  given  to 

stone-work  by  the  blackening  hand  of  time,  nor  at  the  swill 
aging  of  metal-work  by  the  corroding  touch  of  a  sulphurous 

fog.  Nor  do  1  marvel  at  the  sun's  eclipse  that:  plunges 
London  into  a  murky  gloom,  because  the  moisture  overhang- 

ing the  Thames  valley  is  given  every  facility  for  condensa- 
tion by  the  dispersal  of  myriad  particles  of  foreign  matter. 

Picturesque  or  not,  as  a  fog  may  seem  to  persons  of  diverse 
temperament,  it  spells  waste  of  time  and  economic  loss  to 
the  busy  people  whose  traffic  and  transport  are  impeded 
thereby.  Not  long  ago.  Sir  William  Ramsay,  a  distinguished 
chemist,  but  a  futile  economist,  prophesied  tbe  exhaustion 

of  England's  coal  resources  within  17">  years.  His  data 
were  incorrect.  But  the  ventilation  of  the  subject  should 

awaken  my  countrymen  to  the  hideous  waste  and  discom- 
fort incidental  to  archaic  methods  of  using  a  great  national 

resource. 
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Fixing  United  States  Boundaries 
By  0.  H.  TrrruAxx 

The  superintendent  of  the  Coasl  and  Geodetic  Survey  is 
raimirriinrinimr  for  the  demarcation  <>t  the  Alaskan  boundary, 

and  for  that  portion  of  the  northern  boundary  of  the  United 

stales  extending  from  the  Pacific  Ocean  to  the  Bay  of 
Pnndy,  with  the  exception  of  the  boundary  running  through 

the  Great  Lakes.  The  beginning  of  the  settlement  of  the 

boundary,  through  Passamaquoddy  bay.  goes  hack  to  the 

Treaty  of  Peace  of  1728;  the  settlement  of  disputed  ques- 
tions was  again  provided  tor  in  the  Treaty  of  Ghent,  ill 

1814,  but  certain  portions  of  the  line  were  not  settled  until 

last  year.  Some  portions  of  the  line  have  never  been  laid 

down  on  any  map,  but.  generally  speaking,  the  duty  of  the 

present  commission  i^  merely  to  fix  upon  the  ground,  by 
surveys  and  monuments,  the  line  where  it  has  not  been  here- 

tofore lixed  with  that  precision  with  which  boundaries 

should  be  marked.  The  distance  from  tie-  Pacific  Ocean  to 

Passamaquoddy  bay.  along  ilie  boundary,  is  about  3800 
miles,  1200  miles  of  which  are  water  boundary,  running 

through  tie-  Great  Lakes.  When  the  boundary  to  the  west 

'■I  Ihe  Lake  id'  the  Woods  was  marked  it  was  supposed  that 
no  one  would  ever  feel  any  particular  interest  in  this  un- 

settled region,  and  that  provisional  marks  or  monuments  at 

long  intervale  would  sulliee  for  all  "time.  Needles*  to  say. 
the  settlement  of  this  eonntry  brought  with  it  irritating 
questions  as  to  the  precise  location  of  the  boundary  line. 

For  the  settlement  of  thesi  a  joint  treaty  covering 

ihe  boundary  from  end  to  end  was  exchanged  and  ratified, 
in  1906,  although  prior  to  that  time  an  international  com- 

mission had  been  at  work  in  a  less  formal  way  in  restoring 
old  monuments  and  tracing  the  boundary  where  interna- 

tional questions  had  made  it  necessary.  The  triangulation 
has  been  extended  from  the  Pacific  Ocean  to  the  summit  of 

i  li«'  Rocky  mountains,  and  this  part  of  the  line  has  been 
monumented  with  aluminum-bronze  monumei 

To  Ihe  east  of  the  Rocky  Mountains  this  same  thing  has 
been  done,  at  the  present  time,  to  within  one  hundred  miles 

of  the  Lake  of  the  Woods,  and  the  whole  boundary  has 
been  carefully  mapped,  for  a  short  distance,  on  each  side 

of  the  line.  Progress  has  also  been  made  in  surveying  the 
thickly  wooded  region  extending  from  Lake  Superior  to 
Ihe  Lake  of  tl«>  Woods,  and  farther  to  the  east  the  monu- 
menting  and   surveying  is  in   progress  along  the  northern 

1111   larj   of  Maine.     All  this  work  is  done  by  international 

eooperari      under   two    commissioners,    one    representing 
(Ireal    Britain  and  the  other  the  United  States. 

Probably  more  has  been  said  of  the  demarcation  of  the 

Alaskan  boundary  than  of  this  northern  boundary.  The 
determination  of  the  Alaskan  boundary  has  been  gnu 

ever  -  ribunal,  in  London,  in  1903,  settled  the  vexed 
question  ol  Ihe  location  of  the  southeastern  boundary  ol 

Alaska.  -l    job  of  this  line  runs  from  moun- 
tain peak  to  i   intain  peak  over  inaccessible  fields  of  snow 

and  ice.  S  the  one  hundred  am]  forty-first  merid- 
ian, west  of  M   I   St.  Elias,  the  line  follows  the  summits 

to  the  head  of  Portland  Canal,  and  down  that  canal  to  the 

vicinity  of  the  historic  parallel  "Fifty-four,  forty,  or  fight." 
and  thence  to  Ihe  Pacific.  Wherever  it  was  possible  to 
place  its  it  was  done,  especially  at  all  river  cross- 

■II  of  the  mountain  peaks  were  trigon- 
ometricnlly  located  and  the  regilh  was  mapped  photo-top. i- 

grapbically.  From  photographs  taken  at  determined  trig- 
onometric points  maps  were  made  by  geometric  construction, 

ll  is  hardly  necessary  to  say  that  the  reports  of  the  sur- 
veyors, who  conducted  this  dillicnlt  and  hazardous  enter- 

prise, are  full  of  thrilling  Adventure,  but  only  two  lives 
have  so  far  been  sacrificed.  Many  of  the  men  bad  the  un- 

pleasant experience  of  dropping  into  glacial  chasms,  from 
which  they  were  rescued,  but  the  two  men  who  lost  their 
lives  fell  into  an  abyss  and  their  bodies  were  never  re- 

covered.   The  field  work  of  the  southeastern  Alaskan  boon- 

•Excerpt  from  an  address  delivered  before  the  Philadel- 
phia Knglneers  Club,  November   1,  lull 

dary  has  been  nearly  completed.  The  oilier  part  of  the 
Alaskan  boundary  extends  from  the  vicinity  of  Mount  St. 

Klias.  northward  along  the  one  hundred  and  forty-first 
meridian  to  the  Arctic  Ocean,  a  distance  of  about  tilll)  miles. 

There  never  has  been  any  international  dispute  as  to  that 
part  of  the  boundary,  which  was  defined  by  the  treaty  of 
1826  between  Hreat  Britain  and  Russia.  But  for  reasons 

not  necessary  to  give  here  a  new  treaty  was  made  in  1901) 
by  which  the  commissioners  were  instructed  to  determine, 

by  means  of  the  telegraph,  a  point  on  the  one  hundred  and 

forty-first  meridian  and  to  trace  a  north  and  south  line 

through  it.  extending  from  the  Arctic  Ocean  to  ihe  southern- 
most point  of  ibis  boundary.  The  physical  difficulties  of 

this  work  are  very  great,  owing  to  the  hardship  of  trans- 
portation and  ihe  shortness  of  the  season.  The  difficulties 

of  transportation  are  illustrated  by  the  experience  of  two 

years  ago,  when  the  parties  bad  lo  march  300  miles  to  get 
to  I  lie  working  ground.  The  plan  of  Ihe  work  which  is 

being  carried  out  contemplates  a  north  and  south  transit 

line  along  this  meridian,  cutting  a  line  through  the  timber, 

planting  aluminum  bronze  monuments  in  rock  or  cement 
liases  at  intervisible  intervals,  triangulating  along  the 

boundary  and  the  topographic  mapping  of  a  strip  about 
two  miles  wide  on  each  side  of  it.  Aside  from  the  immedi- 

ate purpose  of  delimitation,  this  work  will  serve  as  an 
admirable  basis  for  coordinating  the  land  and  economic 
surveys  which  will  follow  in  another  generation  or  two. 

Annual  Meeting  of  the  A.  I.  M.  E. 

The  annual  meeting  of  the  American  Institute  of  Mining 

Engineers  was  held  in  the  Engineering  Societies  building. 
29  Wesl  39th  street.  Xew  York,  on  Monday,  Tuesday,  and 

Wednesday  of  this  week.  A  local  committee  was  in  charge 

of  Ihe  arrangements  for  the  meeting,  which  was  well  at- 

tended. The  program,  as  announced  was:  Monday,  Febru- 

ary 19 — S:l")  p.m.,  informal  social  meeting  at  Institute 
nailers.  Tuesday.  February  20 — 10  a.m.,  annual 

business  meeting:  12:30  p.m..  luncheon  at  the  Engineering 

Societies  building;  2  pan.,  technical  session:  7  p.m.,  banquet 
at  Hotel  Plaza.  59th  street  and  Fifth  avenue.  Committee: 

Janus  Gayley.  A.  K.  Ledoux,  I).  M.  Riordan.  Theodore 

Dwight,  and  Thomas  Robins.  Wednesday.  February  21 — 
10  a.m..  technical  session;  12:  30  p.m.,  luncheon  at  Engineer- 

ing Societies  building:  2  p.m.,  technical  session. 
At  the  business  session  on  Tuesday  the  following  officers 

wen-  elected  : 

For  President  <•/"  the  Council — James  F.  Kemp,  New 
York.  N.  Y.  (term  expires  February  1913),  1262  voti 

Tor  Vice-Presidents  of  the  ('<  um  £1  Benjamin  B.  Thayer, 
Xew  Yoik.  N.  Y.;  Karl  Filers.  Xew  York.  X.  Y. :  Waldemar 

Lindgren,    Washington,    D-    C.    (term    expires    February 

1914),    1211:;  votes  each. 
For  Secretary   of  the    Council — Joseph   Strnthers,   Xew 

York.  X.  Y.  (term  expires  February  1913),  377  votes. 

;  'or  M\  mi':  rs  of  the  Council — Joseph  W.  Richards,  South 
Bethlehem.  Pa.;  John  H.  Janeway,  Jr..  Xew  York.  X.  Y. ; 

Sidney  J.  Jennings.  Dobbs  Ferry.  X.  Y.  (term  expires 

1915),  1263  voles  each. 
for  Members  of  the  Board  of  Directors — Edmund  B. 

Kirliy.  St.  Louis.  Mo.,  1057  voles:  George  C.  Stone,  Xew 
York,  X.  Y..  020  voles;  Charles  F.  Rand,  Xew  York,  X.  Y., 

020  votes.  Arthur  S.  Dwight,  Joseph  Strnthers.  and  Arthur 
L.  Walker  were  also  nominated,  but  did  not  receive  enough 
votes  for  election. 

On  motion  by  J.  Parke  Charming  a  committee,  consisting 

ol  .1.  F.  Kenip.  ('.  R.  Corning.  Albert  Ledoux,  W.  X. 
Nichols,  Jr..  and  George  C.  Stone,  was  appointed  to  study 

Ihe  affairs  of  the  Institute  to  determine  whether  the  pro- 
posed changes  in  the  Constitution  of  the  Institute  cannot  be 

obviated  by  changes  in  administration.  This  committee  is  to 

report  to  the  Board  of  Directors  not  later  than  June  3,  and 
earlier,  if  possible.  Action  upon  the  proposed  amendments 

was  therefore  postponed)  awaiting  the  report  of  the  com- 
mittee. A  fuller  report  of  the  meeting  will  appear  in  a 

later  issue. 
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Mechanical  Features  of  the  California  Gold-Dredge — I 

l<\    RO  INOTON 

•Tin-  papal  ileal-  only  with  thai  branch  of  gold-dredging 
which  comae   direct!)    within   to*    province   of   mechanical 

_:.  and  Ihe  ■  ■■  ribod  are  those  com   nl> 
in  California.  Nn  attempt  i-  made  lo  cover  the  whole 

flaldf  and  the  author  ban  recorded  onl)  In-  personal  obiter 

vaiiiui-  of  il   mil*  important  mechanical   features. 
In  dnsnjning  ■  pdd-dredgc,  the  flral  essentials  to  be 

determined  are  the  quantity  of  material  i"  !»■  handled 
ami  the  depth  lo  which  it  will  be  necessary  lo  dig.  To  a 

lesser  degree,  the  bub  and  quantity  "i  boulders,  quantit] 
clay,  nature  and  contour  of  bedrock,  contour  of  the 

ice,  whether  the  dredge  i-  t"  be  operated  in  o  river 

in  in  an  inland  pond,  how  high  above  Ihe  water-line  it 

will  Ih'  necessary  to  maiutaiu  (he  bank,  the  nature  and  con- 
sistence of  the  gravel,  distance   from  a  railroad  or  other 

eheap  transportation   -t-  of  lumber,  labor,  electric  power, 

supplies,  etc.,  condition  of  wagon-roads,  distance  and  nans- 
portafion  facilities  lo  a  first-class  machine-shop,  olimate, 
distance  to  nearest  public  power-line,  and  possibilities  of 
developing  electric  power  on  or  near  the  property,  are 

important.  It  electric  power  is  not  available,  then  the 

costs  nt    the   vari.ni-   fuels   tor  generating  strain   or   run- 

\    MODERN    L5-BT.   DREDGE. 

ning  gas-engines  must  be  considered,  and  if  the  dredge  is 
to  I   perated  inland,  how  much  water  is  available,  and 
any  other  data  peculiar  to  the  property. 

All  the  above  information  is  requisite  for  the  proper 

design  of  a  dredge  to  do  Hip  most  efficient  work.  A  de- 
signer  should  insist  on  a  full  knowledge  of  all  the  con- 

ditions, otherwise  his  product  is  likely  to  be  more  or  less 
unsuited  to  the  work  it  lias  to  il<>.  Beginning  with  the 

capacity  required,  the  dimensions  nt'  the  bucket  bases,  pins, 
lips,  etc,  and  the  horse-power  of  the  digging  motor  are 
determined.  The  depth  of  ground  determines  the  length 

of  ladder,  which  is  modified  by  the  height  to  which  it  is 
desired  to  elevate  in  order  to  wash  and  dispose  of  the 

gravel  properly.  The  sercen  pumps  anil  stacker  are  de- 
signed according  to  the  quantity  and  quality  of  coarse 

malerial  and  the  height  to  which  it  is  to  he  slacked.  The 

other  machinery  is  designed  to  suit  the  local  conditions, 

and  the  hull  is  planned  to  support  the  machinery  prop- 
erly, its  dimensions  varying  greatly  from  the  small  capacity 

shallow  diggers,  to  the  16-ft.  dredges  excavating  60  or 
70   ft.   below   water-line. 

The  mechanical  equipment  of  the  California  gold-dredge 
as  it  is  today  has  in  it  much  to  be  desired  in  the  way 
of  correct  dimensions  and  the  relative  strengths  of  its 

component  parts.  Many  of  these  parts  should  be  made 

stronger,  likewise  there  is  much  waste  material  which 
could  just  as  well  be  done  away  with.  Notwithstanding 

these  admitted  faults,  the  California  gold-dredge  has  during 
the  last  few  years  shown  vast  improvement  over  the  earlier 

attempts,  and  with  all  its  frailties  has  many  good  points 

in  it-  make  up  which  migbl  he  pmfltabl)   studied  b)   ■ 
Beers  .ailed  upon  to  design  similar  pieces  of  machi 

The  tir-t  nuccessful  gold-dredges  in  Calil   ia  were  pal 
timed  alter  the   New    Zealand  type.     A   brief  description 

oi   .me  of  these,  built   in   1897  and   1808,  will  not   perhapx 

he  mil    of   plaee.      The   hull    vvn-  built    "I    Wood  of   0    rDCtail 

gular  cross-section,  having  an  opening  or  well  extern 

ahmg  the  centre  line  part  way  back  from  Ihe  bow,     Near 
the    after   end    nl     this    well    was    built    an    elevated    trained 
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structure  or  main  gantry  which  served  to  support  one  end 

of  the  digging  ladder,  the  other  end  being  suspended  by 

wire  rope  blocks  from  a  bow  gantry  spanning  the  well. 

This  ladder  was  a  plate  girder  upon  which  were  mounted 

rollers  to  early  the  bucket  line.  The  bucket  line  was  com- 

posed of  alternate  links  and  buckets  pinned  together  lo 

form  an  endless  chain.  The  buckets  passed  over  a  four- 
sided  flanged  tumbler  keyed  to  a  shaft  and  driven  by 

a  spur  gear  mounted  on  the  main  gantry.  At  the  lower 
end  of  the  ladder  another  tumbler  served  as  an  idler.  In 

going  over  the  upper  tumbler  the  buckets  dumped  into 

a   hopper   leading  into   an    inclined   revolving  screen   with 
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%  to  %-in.  perforations.  A  spray  pipe  ran  lengthwise 
through  tlic  screen,  throwing  jet.s  of  water  upon  the  gravel 

and  washing  tlie  finer  particles  and  gold  through  the  screen- 

holes  upon  gold-saving  tallies.  These  tables  were  covered 
with  cocoanut  matting  held  in  place  by  expanded  metal. 

and  were  arranged  so  as  firsl  to  distribute  the  fine  material 

over  a  considerable  area  and  then  discharge  it  at  the 
stern:  the  oversize  went  l<>  a  bucket-elevator  and  was  stacked 

some  distance  aft  of  the  dredge.  The  dredge  was  held 
up  to  its  work  by  a  head  line  which  could  be  reeled  in 
by  means  of  a  drum  on  the  dredge.  Side  movement  was 

secured  by  lines,  two  at  the  bow  and  two  at  the  stern. 
each  running  to  a  separate  drum.  The  motive  power  for 

ihesc  dredgi  m;  later  replaced  by  electricity. 
Three  years  before  this  type  of  dredge  was  introduced 

into  California,  one  of  the  type  known  as  the  double-lift 

was  built  near  Bannock,  Montana.  The  main  gantry  was 
much  lower  than  in  the  Xew  Zealand  type.  A  revolving 
screen  was  used,  but  the  holes  were  much  larger,  so  that 

rocks  4  to  (i  in.  diameter  would  pass  through.  The  over- 
size wns  dumped  al   the  side  of  the  dredge,  and  tl   

size  allowed  to  collect  in  a  sump,  whence  it  was  elevated 

by  means  of  a  centrifugal  pump  into  a  sluice  running 

aft  from  near  the  throat  id'  the  well.  At  the  stern  was 
a  pivot  connection  with  another  sluice  mounted  on  an  aux- 

iliary scow.  This  scow-  could  lie  moved  from  side  to  side 
one  end  of  its  sluice  being  pivoted  al  the  stern  of  the 
dredge  and  the  other  moving  in  the  arc  of  a  circle,  thus 

distributing  the  gravel  over  a  considerable  area.  Instead 

of  a  head  line,  spuds  were  used  to  hold  the  dredge  up 

to  its  work,  the  end  of  tin  digging-ladder  moving  in  the 
are  of  a  circle  with  the  spud  as  its  centre. 

About  this  time  several  dipper  dredges  were  built,  but 

although  some  were  more  or  less  successful,  they  did  not 

prove  tu  he  as  efficient  as  the  endless-chain  type,  and  were 

soon  abandoned.  In  1  -<!»!»  a  double-lift  dredge  was  built 
at  Oroville,  and  soon  after  a  similar  dredge  was  built  on 

the  American  river,  the  latter,  however,  being  of  the  simrle- 

lift  type,  using  dose-connected  buckets  (every  link  in  the 
«iiain  being  a  bucket  instead  of  links  and  buckets  alternat- 

ing) with  spuds,  no  stacker,  but  having  its  main  gantry 
high,  the  buckets  dumping  into  a  revolving  screen  with 

large  holes.  This  screen  was  raised  high  enough  so  that 
the  finer  material  fell  directly  into  a  fore-and-aft  sluice; 

the  oversize  dumped  into  stone-chutes  discharging  on  both 
sides  of  the  dredge. 
A  judicious  combination  of  the  best  features  of  the 

Mew  Zealand  and  the  double  and  single-lift  types  described 

above,  together  with  several  new  ideas  not  used  in  any  of 
the  earlier  dredges,  resulted  in  a  dredge  being  built  some- 

time in  1901,  near  Oroville.  California,  equipped  with  a 
shaking  instead  of  a  revolving  screen,  the  holes  in  which 

were  small,  the  fine  material  going  to  gold-saving  tables 
as  in  the  New  Zealand  type,  but  with  Hungarian  riffles 

replacing  the  cocoanut  matting  and  expanded  metal.  The 
oversize  was  stacked  at  the  stern  by  means  of  a  belt-con- 

veyor instead  of  a  bucket-elevator.  Spuds  and  close-con- 
nected buckets  were  used  as  in  the  single-lift  type.  This 

general  arrangement  became  known  as  the  California  type, 
and  with  its  later  modifications  is  the  one  to  receive  the 

most  attention  in  this  paper,  and,  unless  otherwise  stated, 
the  descriptions  are  for  this  type  of  dredge. 

The  original  New  Zealand  type,  slightly  modified,  is  still 
sometimes  used  for  the  smaller,  shallower,  and  richer  areas, 

where  it  is  said  to  do  very  good  work.  It  is  cheaper  to 
build  and  under  certain  conditions  may  prove  a  better 

investment   than  the  more  expensive  California  type. 
The  earlier  dredges  used  buckets  holding  3  eu.  ft.,  then 

the  5-ft.  size  became  numerous,  and  later  the  7.  8,  and 
9-ft.  sizes  were  much  used.  Many  went  back  to  the  revolv- 

ing screen,  noticeably  in  localities  where  much  clay  existed. 

In  1905  a  K'.1  ■_,-({.  dredse  was  built  near  Folsom,  California, 
and  since  that  time  several  with  13*2  to  16-ft.  buckets  have 
been  put  in  operation.  Having  gained  a  general  idea  of 

the  development  of  this  type  of  gold-dredge,  its  different 
component  parts  will  he  taken  up  in  detail. 

Bucket. — The  bucket  is  made  up  of  base,  hood,  and  lip. 

The  base  is  made  of  cast  steel,  many  grades  being  used. 

It  should  be  hard  so  as  to  stand  wear,  tough  so  as  to  stand 
the  strain  of  digging,  and  should  not  be  too  expensive, 
since  it  has  constantly  to  be  replaced  when  worn  or  broken. 

All  dredge  costs  are  figured  on  a  basis  of  cents  per  cubic 
yard  of  gravel  handled,  so  that  the  first  cost  is  not  vital 

so  long  as  it  will  handle  the  requisite  number  of  eubie  yards 

before  giving  out. 
The  most  common  form  of  base  has  one  hub  or  back 

itting  between  the  two  front  eyes  of  the  bucket  behind 

it.     Some  use  two  bark  and  three  front  eyes.     The  advan- 

nf   the   three-eye   bucket    is   that    a   smaller   diameter 
pin  may  be  used,  there  being  four  planes  of  shear  instead 
of  two;   the  disadvantage   is  that    the  cost  of  machining  is 

er   and    there   seems   to  be   a    tendency   to  crack   these 

buckets   between   the  two  back  eyes,  owing  probably  to  a 

prying  action  under  hard   digging  conditions,   particularly 
after  the  pins  are  partly  worn. 

Besides  the  ordinary  high-carbon  open-hearth  steel,  chrome 

NINE-CUBIC  FOOT  BUCKK.T. 

nickel  and  manganese  steels  are  used.  One  essential  is 

that  the  bucket  casting  should  be  thoroughly  annealed  be- 
fore it  is  machined.  It  is  my  opinion  that  many  breaks 

in  bucket  bases  have  been  caused  solely  by  improper  an- 

nealing. A  template  having  long  guiding  bushed  holes  is 
useful  in  drilling  for  the  hood  so  that  the  rivet  holes  will 

hi-  accurately  spaced  both  inside  and  out.  This  is  essential 

in  order  that  there  may  be  no  lost  time  in  making  replace- 
ments. In  machining  the  base  the  holes  in  the  eyes  should 

be  very  carefully  bored  so  as  to  be  exactly  parallel  with 
the  hole  in  the  hub.  In  order  to  do  this  the  bucket  may 
he  fitted  with  its  bushing,  a  shaft  put  through  the  hub,  the 

bucket  brought  tightly  against  it.  and  then  the  eyes  bored 

parallel  to  this  shaft. 
Hood. — The  bucket  hood  is  made  either  of  pressed  steel 

or  cast  steel.  There  are  also  buckets  used  which  have  the 

hood  east  as  an  integral  part  of  the  base.  The  pressed  steel 

hoods  are  made  in  either  one  or  three  pieces.  The  thickness 

depends  on  the  size  of  bucket  and  the  nature  of  the  dig- 

ging,  and  varies  from  V±  to  \'->  in.  It  is  sometimes  rein- 
forced at  the  back  where  the  greatest  wear  occurs.  The 

east-steel  hoods  are  usually  made  about  %  in.  thick,  have 

a  stiffening  rib  running  up  the  middle,  and  sometimes 
shoulders  for  the  lip  to  rest  on  and  a  shoulder  for  the  base 
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,.  lit   inli'  i   over  raal  Kleol    liooda 

tbeii  ebaapoaM,  lighini  ■■••  of  repair  it  bwil  ><r 
thai  i In-  strength  oannol  always 

■  i   except    hi   extra  aoet.     A   lUuidard 
drilled  I'.'-  aplala  for  drilling  the  hood. 

ibla  !>•  the  three  pioee  I   I 
■rater  tight :  and    i  b  i   there  are 

■  riveta  i"  work  looae  ami  replace.    The  diaadvanU 
difficult)    n  .1   ningle   piece   mi"  the   proper 
a,  making  tl                  iter  than  it  three  pierea  wore 

Lip.—  Iliii'kfi  lipa  .in-  1 1 > •  \\  nearly  all  made  of  cast  man 
•  I   a   vei  v    haul    higll  l 

n.k.-l  steal  forging,  ita  onlj  advantage  being  thai  n  could 
:  mi  tin'  ground  to  iii  several  different  h   Is  and 

■  which  it  wa>  <lr-iiv<l  to  use  up.     A  record  was  kepi 
these  lips,  ami  ii  was  found  thai   for  cost 

ami  life  they  wit,,  very  close  i"  the  manganese  Bteel.     Poi 

•i  mil  nt'  tin'  way  places  ami  in  emergencies  thej  '1" 
wry  well.  Their  greatest  disadvantage  is  thai  thej 
not  be  readily  forged  into  the  more  intricate  shapes  now 

wimmrmly  used.  Tin.  lips  in  use  vary  considerably  in  de- 
sign according  to  tin'  nature  of  the  ground  ami  the  fancy 

oi  judgment  of  the  designer.  In  the  flrsl  place,  a  lip  musl 

Im'  made  strom.-  enougb  in  perform  ita  work  without  bend- 
or  breaking,  even  up  in  the  time  ii  is  read;  i"  be  re 

placed.    It'  ii  is  benl  or  broken  before  iliis  time,  damag 
done  tin1  hood,  with  the  resultant  extra  cost  "i   repairing 
■In'  hood  as  well  as  replacing  the  lip.    The  thickness  of  the 
lip  i.s  determined  by  the  above  i   litmus,  bnl  its  width  is  a 
matter  of  judgment,  since  if  made  too  wide  the  capacity 
•.f  the  bucket  is  materially  reduced  by  the  time  it  is  worn 
mil;  if  tun  narrow,  it  musl  In'  replaced  often  anil  a  large 

results,  both  in  time  ami  unused  metal. 
Some  engineers  prefer  a  highly  arched  digging  face, 

others  a  rather  Bat  face  with  sharply  rounded  corners, 
rims,,  favoring  the  arched  face  contend  with  good  rcpsmi 

li.-n  ii  i-  a  stronger  shape,  ami  those  favoring  the  Hat  face 
ami  rounded  corners  think  thai  this  shape  is  a  better  digger. 
The  shape  of  the  digging  edge  is  another  matter  in  which 
designers  differ;  some  make  il  perfectly  straight,  others 
prefer  corner  extensions  at  the  points  where  the  wear  in- 
dicates  most  of  the  digging  is  done.  I  am  in  favor  of  the 
earner  extensions,  since  I  believe  they  dig  better  ami  the 
lip  i.s  more  completely  worn  out  when  it  is  ready  to  be  re- 

placed. The  fewer  rivets  used  the  smaller  will  be  the  cost 

of  re-assembling,  but  care  must  be  taken  to  have  enough 
rivets  to  do  the  work  without  shearing  or  pulling  out.  On 
many  of  the  lip  designs  a  shoulder  is  east  so  that  the  hood 

lits  against  it,  thus  taking  some  strain  off  the  rivets. 

I'in. — There  have  been  many  attempts  to  improve  the 
•  lesion  of  bucket-pins,  those  ordinarily  used  being  rather 
expensive  In  make,  it  i.s  a  round  shaft  with  a  Hal  or  'L' 
at  one  end.  The  L  fits  into  a  slot  machined  in  the  bucket 

base  and  prevents  the  pin  turning  in  the  eyes.  Dowel- 
I'ins.  keys,  squared  ami  slotted  ends,  lee  shapes,  ami  many 
oilier  devices  have  been  tried,  but  so  far  as  I  am  aware 

none  of  them  has  proved  as  satisfactory  as  the  old  L  de- 
sign. The  pins  are  made  of  various  kinds  of  steel,  the 

object  being  to  use  a  very  hard  material  which  is  also  tough 
and  not  too  expensive.  A  high-carbon  steel,  low  in  sulphur 
and  phosphorus,  forged,  machined,  and  then  oil-tempered, 
is  most  common.     Various   forms   of  nickel,   chrome,   and 
manganese  steel  are  also  used,  but  so  far  have  not  be<   le 
general  practice. 

Bushing. — The  bushings  are  made  in  pairs,  half  round, 
and  fit  a  recess  in  the  bucket  hub,  placed  at  such  an  angle 
that  the  wear  will  be  evenly  distributed.  They  should  be 
a  snug  fit,  but  %  to  V2  in-  short  on  the  ends  to  allow  for 
the  How  of  the  metal.  In  using  manganese  steel  this  ten- 

dency to  flow  must  always  be  taken  into  consideration  and 
suitable  provision  made  for  it  in  the  dimensions. 

Insert  Plates. — During  (he  last  few  years  manganese  steel 
insert  plates  have  come  into  general  use  in  order  to  protect 
the  bottom  of  the  bucket  base  near  the  hub,  at  which  point 
excessive  wear  occurs  on  account  of  the  slip  on  the  upper 
tumbler.  Often  buckets  are  found  to  be  worn  out  at  this 

point,  but  perfectly  good  everywhere  else.     The  manganese 

plate*  1   1    Mich   a  shape  1,.  *    .0.     pal    111 
ami  the  softer  steal  ol  the  I  ed  over  the  . 
retain  their  position  without  i  it  bei    ana  of  faHteniug. 
Low  \i  the  lower  end  ,,f  ti>.  iddar 

the  buckets   pass  ovei    .1   six-sided   Hanged   tumbler  which 
revolves    lielvveen    foil,-    attached    I"   III.  1. 1. 1. lei.       Il 

1-  cast  of  open  hea iih  steel.   Wearing  plates  are  used  i"  pro 
icct  the  faces  ami  the  flanges.    The  detail  of  design  varies 
on    ilitTerenl    dredges.       S      use    a    lumbler    having   curved 
extensions  al   the  corners  of  the  flanges,  others  have  the 
cornels    r   nled    hill    mil    extended,    and    still    otbl 
circular  flange.  The  extended  corners  require  leas  metal, 
hut  an-  likelv  to  in.  broken  off,  ami  the  circular  flange  may 
interfere  with  (he  digging,  The  design  in  which  a 
view  will  show  a  hexagonal  shape  with  rounded  cornet  is 
strong  ami  cannot  well  interfere  with  the  digging.  The 
height  of  flange  is  another  point  of  difference,  ami  varies 
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LOWER  TUMBLER  FOR  9-CU.  FT.  DREDGE,  SHOWING 
WEARING   PLATE. 

from  G  to  13  in.  at  the  cornel's.  It  must  be  made  high 
enough  to  keep  the  buckets  from  running  off,  but  if  too 
high  may  interfere  with  the  digging.  It  is  also  expensive. 
The  slope  or  flare  of  the  flange  varies  from  0  to  1  in  10. 
It  is  claimed  by  some  that  if  the  sides  are  made  too  straight 
the  buckets  are  likely  to  run  off,  and  if  the  flare  is  too 
great  the  eyes  of  the  bucket  will  wear  thin  at  the  bottom. 
I  do  not  know  that  any  standard  of  flare  has  been  adopted, 
but  I  am  inclined  to  the  belief  that  a  straight  or  nearly 
straight  flange  is  best,  all  things  considered. 

Wearing  Plates. — The  flanges  and  tumbler  faces  are  pro- 
tected by  wearing  plates  made  of  some  hard  steel;  nickel, 

chrome,  and  manganese  all  being  used.  So  far  as  wear- 
ing qualities  are  concerned  the  manganese  steel  gives  the 

best  result,  but  this  material  is  so  hard  that  it  cannot  be 

machined,  and  it  is  difficult  to  make  the  plates  fit  the  tum- 
bler accurately;  also,  since  the  rivet  holes  have  to  be  cored 

they  are  likely  to  be  a  bad  fit.  Besides  these  disadvantages 
the  manganese  steel  plates  are  very  destructive  to  the  bucket 
line,  and  it  is  better  to  wear  out  tumbler  plates  than  buckets. 
Several  tumblers  have  recently  been  made  with  a  manganese 
steel  disc  set  into  a  recess  at  each  corner  and  held  in  place 

by  peening  over  the  edges  in  a  manner  similar  to  the  bucket 
insert  plates  described  above.  This  method  is  said  to  bave 

given  good  results.  Some  use  separate  plates  for  protect- 
ing faces  and.  flanges,  while  others  have  the  wearing  plates 

made  so  as  to  protect  both  faces  and  flanges.  The  advan- 
tage of  the  last  method  is  that  the  plates  are  very  strong 

and  not  likely  to  break  or  wear  loose. 

Shaft. — The  lower  tumbler  shaft  is  usually  made  of  nickel 
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steel,  either  oil-tempered,  annealed,  or  both,  and  may  be 
hollow  bored  or  solid.  It  should  be  securely  keyed  to  the 
tumbler,  and  I  have  found  that  four  taper  keys,  two  at  each 

side.  90  or  120*  apart,  have  given  the  best  results.  Pro- 
vision should  be  made  for  driving  the  keys  out  from  the  in- 

side, and  the  tumbler  should  lie  either  shrunk  or  pressed  on, 
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Ladder  Roller. — The  ladder  rollers  serve  to  support  the 
buckets  nil  their  way  from  the  hover  to  the  upper  tumbler, 

( 'asl  iron  was  formerly  used,  bill  now  east  steel,  either  high- 
carbon,  chrome,  or  manganese,  is  most  in  favor.  Very  hard 
chilled  while  iron  east  around  a  sofl  core  has  given  good 

penults;    also    manganese    Steel    made    in    the    same    way    lias 

UPPER  TUMBLER. — There  have  been  many  forms  of  upper 
tumbler  tried,  but   now  the  e   ion   practice  is  to  use  a  B- 
sided  plain  casting,  onto  which  is  bolted  a  set  of  heavy 

cushion  plates  with  guides  east  on  the  sides. 

Cushion   Plates. — These  plates  are  made  to  lap  over  the 
corners  and  lit   into  transverse  shits  in  the  tumbler  casting. 

This  is  done  to  prevent  them  fr    becoming  loose,  as  was 
the  ease  befoVe  this  design   was   perfected.     They  are  made 

of  cast   steel,  either  high-carbon,  chrome,  nickel,  or  man 
gancsc.     The  cushion   plates  are  bolted  to  the  main  tumbler 

easting  by  means  of  large  bolts  1%  or  '2  in.  diam.,  with 
square  countersunk  heads  on  the  outside. 

Wearing  Plates. — Wearing  plates  are  used  on  the  cushion 
plates,  both  for  the  faces  and  the  guide  flanges  on  the 

sides.  These  plates  may  he  made  of  any  material  de- 
sired, but  the  same  objection  in  manganese  exists  on  the 

upper  as  the  lower  nimbler.  I  use  plates  forged  from  WOIT 

mil  bucket  pills  and  then  give  them  an  oil  temper.  Thesc 

have  given  good  results,  but  care  should  be  taken  Dot  to 
temper  them  too  bard,  since  they  then  become  brittle  ami 

will  give  poor  sen  ice.  The  wearing  plates  are  riveted 
with  countersunk  rivets  to  the  cushion  plates.  Riveting  is 
better  than  bolting  for  this  purpose. 

Shaft. —  It    is    imperative    that    the    upper    tumbler   shaft 
should  he  of  ample  strength  ami  he  made  of  excellent 
material,  since  it  has  to  hear  the  brunt  of  the  digging.     A 
factor  of  safety  of  not  less  than  10  is  recommended,  and  it 
would  do  no  harm  to  have  it  even  higher.  It  is  customer) 
to  use  a  material  of  high  tensile  strength,  since  if  made  oi 

mmmmmssmsmjc 
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proved  even  more  efficient  so  tar  as  wear  is  concerned.  My 

object  ion  to  the  manganese  roller  is  that  after  consider- 
able  use  of  a  soft   core,  if  made   thin,   is  likely  to   pec   

loose,  and  if  made  thick  the  difference  in  expansion  of  the 

two  metals  will  cause  the  outside  shell  to  crack.  A  high- 

oarbori    or    chronic-steel    casting    makes   a    good    roller,    and 
■  -39  feet  to  bee   
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eau  be  made  just  soft  enough  to  machine;  it  will  then  wear 

well  and  need  not  have  a  soft  iron  core.  Particularly  good 

results  have  been  secured  by  me  with  chrome-steel  rollers 
made  in  this  way. 

Shaft. — There  has  always  been  trouble  br keeping  shafts 

tight  in  rollers.  I  use  two  taper  keys  at  eaeh  end,  90° 
apart,  the  same  as  for  the  lower  tumbler  shaft.  This  method 
of  fastening  has  proved  perfectly  satisfactory. 

low  tensile  strength  material  the  shaft  will  have  to  he  so 
large  thai  it  will  interfere  with  the  design  of  the  uppei 

tumbler  which    it    carries.     Nickel-steel,   hollow-bored,   oil 

tempered,    and    annealed    shafts    arc    much    used,    having    a 

tensile  strength  of  90,000  lb.,  elastic  limit  60,000  lb.,  elonga- 

tion 22%,  contraction  50%.  Excellent  results  have  also 
been  obtained  with  Krupp  crucible-steel  shafts,  hollow 
bored,  oil-tempered,  and  annealed,  Inning  a  tensile  strength 

of  80,000  lb.,  elastic  limit.  4,'i.ntm  lb.,  elongation  22%,  eon- 
traction  45%.  Lately  I  have  used  a  nickel-steel  solid  shaft 
which  has  been  thoroughly  annealed  but  not  oil-tempered. 

This  has  given  excellent  results  and  is  inexpensive,  'flu 
physical  properties  are  as  follows;  Tensile  strength,  S0,t)0tt 
lb.;  elastic  limit.  50,000  lb.;  elongation,  25$  ;  contraction, 

45%.  A  .-haft  of  soil  iron  or  steel,  having  a  low  tensile 

strength  but  great  toughness,  such  as  Lloyds'  test  si 

would  be  the   ideal  shaft    for  this  purpose  were  it  not    I'm 
the  necessity  of  making  them  so  large  that  there  is  no  r   
left  to  fasten  the  cushion  plates  to  the  upper  tumbler.  I!\ 
using  a  7  or  S-sided  tumbler  this  could  be  overcome, 

DIGGING  L.\ni>F.it.--The  design  of  the  digging  ladder  varies 
with  the  depth  and  nature  of  the  ground  to  be  handled.  It 
is  either  a  plate  girder  or  a  lattice  girder  or  truss.  The 

plate  girder  type  is  the  most  common,  and  in  my  opinion 
the  best.  A  little  weight  may  be  saved  by  using  the  lattice 

type,  and  althspgh  it  may  lie  as  Strong  as  a  plate  girder, 
there  is  in  the  lattice  type  more  danger  of  rivets  working 

loose,  causing  ultimate  collapse.  Ample  space  should  be 
allowed  under  the  ladder  rollers,  otherwise  the  spill  from 

the  buckets  will  collect  and  prevent  the  rollers  turning.  The 
ladders  are  made  in  several  sections  so  that  they  may  be 

more   easily   transported.      Where   the   splices   occur   great. 
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should  !«•  taken  to  make  tin-  joints  ol  ample  strength. 
I  ban  ul.  ami  in  iiaarl)  everj 

lha  (nil in i-  occurred  hi  one  ..i  the  ipliren     In  figuring 
the  strains  in  a  digging  holder  n  should  In-  c   idered  not 
"iil\  supported  il  la    three  points,  bnl  oun 

l  eolamn.    When  i   gle  line  i-  used  foi  ride  swinging, 
rured  i"i  ride  u  well  as  vertical  stress. 

A i  the  lower  end  of  the  ladder  eaal  steel 

forks  mi'  riveted  to  the  structural  portion  of  the  ladder, 
rka  are  made  differently  by  various  designers,  bul 

ilii-ir  duty  in  all  eaaea  i-  to  carry  tin'  lower  tumbler  bearings 
and  jive  a  apace  ror  tbe  lower  tumbler  to  revolve  in.  These 
forks  should  have  greal  lateral  strength,  since  there  i>  a 
tendenej  to  spread  andar  the  Bevere  digging  conditions.     I 
have  found  ii  of  advantage  lo  make  the  inrid   Iges  of  these 
torks  tii  M-rv  eloeely  to  the  outside  of  the  tumbler, 

•  large  spar.-  i-  left  rocks  lodge  and  grind  out  both  the 
i   bier  and  the  forks. 

Lototr  Tumbler  Bearings.     There  are  severs,!  ilesigus  of 
lower  tumbler  bearings   used.     In   the   most    common   the 
lower  portion  of  the  forks  are  made  t"  torn   e-half  of 

id  to  this  tin-  other  half  is  bolted.  In  this 
design  a  replaceable  cast-iron  bushing  is  made  to  in  inside 
the  main  casting,  often  of  the  self-aligning  type.  I  have 

•  •-*••  1  a  design  similar  to  thai  of  the  locomotive  connecting- 
rod  end,  which  is  fastened  and  adjusted  by  means  of  tapei 
keys.    The  bearing  is  made  of  cast  iron  in  two  halves  and 

9  between  the  upper  and  lower  extensions  of  tbe  forks. 
Square  holes  are  machined  through  these  extensions  i"  take 
the  keys.  The  half  bearings  are  interchangeable  and  can 
be  used  for  tbe  upper  or  lower  half  and  for  either  side. 
This  style  of  bearing  has  been  found  very  satisfactory,  since 
it  is  cheap  and  easily  replaced.  Many  attempts  have  been 
made  to  use  protective  devices  for  keeping  mil  on)  of  the 
bearings,  rubber,  felt,  brass,  and  iron  rings  having  been 
tried.  Tlic  rubber  and  fell  have  been  entirely  discarded. 
Some  still  use  bronze  or  iron  protective  rings,  bul  they  arc 
all  more  bother  and  cause  more  delays  than  they  arc  worth. 
A   hole  through   which  grease  may   be   introdu   I   is   pro- 

d  at  an  easily  accessible  place  on  the  bearings.  The 
grease  is  introduced  by  means  of  a  grease  gun  with  a  screw- 
operated  piston.  1  use  a  lower  tumbler  shaft  with  shallow 
flanges  turned  at  either  end.  These  Nances  fit  into  recesses 

on  the  outside  of  Hip  tumbler  bearings,  thus  preventing  the 
ladder    forks    from   spreading.      Where    hollow   shafts    were 
iisc.l  it  was  common  practice  at  one  time  to  put  a  rod  length- 

wise through  the  shaft,  a  nut  at  cither  end  preventing  the 
furks  from  springing  apart     Willi  the  modem  practice  of 
making  the  lower  fnrks  extremely  massive  there  is  little 
danger  of  springing,  and  such  precaution  need  nut  he  taken. 

Roller  Bearings. — Spaced  along  the  digging  ladder  al 
regular  intervals  are  Hie  roller  bearings,  supported  in 
chairs  by  pins  which  allow  movement  in  a  plane  at  right 
angles  to  the  length  of  the  ladder.  The  first  bearings  used 
were  fixed  rigidly,  and  much  trouble  was  experienced  by 
breaking  roller  shafts,  probably  caused  by  movement  in 
the  ladder  truss.  I  think  it  likely,  with  the  heavier  ladder 
construction  now  in  vogue  ami  the  larger-sized  roller  shafts, 
that    the   fixed    bearing   would   give   little   trouble;    hut    even 
so,  the  present  e<   non  design  is  better,  since  the  bearing 
may  be  very  quickly  and  easily  removed,  and  this  is  a 
desirable  feature  in  any  part  of  a  dredge.  The  roller 
bearings  are  made  with  half-round  bushings  similar  to 
those  used  in  tbe  bucket  hubs.  Cast  iron,  manganese  steel. 
and  bronze  are  used  tor  this  purpose.  Cast-iron  roller 
bearings  are  beine.  replaced  by  east  steel.  Where  a  self- 
adjusting  bearing  is  used  it  should  be  supported  near  the 
middle  and  he  of  ample  length,  otherwise  it  will  tend  lo 
tip  down  and  wear  out  unevenly  and  rapidly. 

Catch-all  Pan. — In  some  of  tbe  dredges  a  pan  is  pro- 
vided below  tbe  rollers  which  conveys  the  slop-over  of  the 

buckets  to  the  lower  end  of  tbe  ladder  where  it  will  be 

picked  up  again.  This  is  a  very  good  idea,  but  care 
should  be  taken  to  make  it  at  least  12  in.  below  tbe  rollers 

and  in  small,  easily  replaceable  sections.  If  not  dec], 
enough,  it  is  likely  to  be  a  source  of  much  annoyance  by 
filling   up    and   stopping   the   rollers,    or   if   made   in    long 

""I"   i'-d    sections   it    will    weai           |   require   much 
work   and   lues  of   tin..-   ii     roplai 
-"-  The  I,  wer  end  ,,1    tbe  I. id. hi    i-  supported 

i'1    cither    ■  ,,r  two   points,   On  lapeiiaiou    In 
used  tor  the  shorter  ladders  and  the  two  poinl  suspension 
for  the  Ion  Several  diffe   t  designs  are  in 
tbe  most   common   being  a  double  set   oi    blocks,  oue  on 
each  side,  attached  to  hcavj    forged  rod-  ,,r  bm-  council 
ing  with  the  ladder.     Heavy   chain...   forged  or  cast   link.- 
and   pm  links  are  also  used.     Another  type   bat    ■   tingle 
sel    of    blocks    attached    lo    a    en, —  pice,    the     Iltectioi]    to 
the  ladder  being  made  from  each  of  its  ends.    The  atl 
incut  to  the  ladder  is  usual  I  j  made  by  means  of  a  cross 
shaft  in  bearings  fastened  lo  the  under  side  of  the  ladder. 

.Upper    h'orkt.       The    upper    end    of    the    digging    ladder    is 
pivoted  either  on  tin'  tumbler  shaft  bearing-support  or  on 
a  separate  mounting  entirel}  detached  from  the  bucket 
drive.  Bj  employing  the  Ural  method  the  tumbler  Bhafl 
may  be  used  as  a  centre,  and  the  relative  position  of  tbe 
bucket    line  and   upper  tumbler  will    remain  constant    for 
all  depths  of  digging.     In  the  si   ml  method  the  pull  on 
i lie  bucket  line  will  be  at  different  angles,  according  i" 
the  position  of  the  ladder.  The  first  method,  therefore, 
lias  a  derided  advantage,  bul   it  also  possesses  the  disad 
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vantage  of  preventing  the  easy  removal  of  the  upper  tum- 
bler and  shaft,  is  more  expensive,  and  in  case  of  accident 

to  tbe  ladder  the  bucket-drive  may  be  involved  through 
the  tumbler  shaft-bearing  support. 

Chafing  Beams. — Along  the  sides  of  the  ladder  wooden 

dialing  beams  are  bolted,  the'  outer  faces  of  which  are 
protected  by  steel  plates.  1  prefer  beams  put  at  both  top 
and  bottom  of  tbe  ladder,  so  thai  they  will  steady  it  when 

digging  hard.  The  beams  on  the  ladder  rub  against  sim- 
ilar ones  on  the  sides  of  the  well.  Those  in  the  well  are 

put  either  at  right  angles  to  the  ladder  at  intervals,  or 
one  may  be  placed  on  each  side  of  the  well  parallel  to 
the  deck  and  on  tbe  streak  above  water-line.  If  this  form 

of  chafing  beam  is  used,  both  the  ladder  and  the  well  beams 
should  have  beveled  timbers  lilted  above  them,  so  that  rocks 
will  not  lodge  and  cause  trouble  when  the  ladder  is  raised 

or  lowered.  The  disadvantage  of  placing  the  chafing-  beams 
al  right  angles  to  tbe  ladder  is  that  in  case  anything  catches 
on  one  of  them  near  tbe  bottom  and  tears  off  a  plate,  it 
is  very  difficult  to  repair,  while  if  the  beams  are  entirely 
above  the  water-line  they  are  easily  accessible.  Tbe  only 
disadvantage  of  placing  them  in  this  way  is  that  the  dis- 

tance from  tbe  contact  point  of  ladder  and  beam  to  tbe 

ladder's  end  is  greater  by  the  draft  of  the  bull,  and  in 
ease  of  side  strain  the  bending  moment  is  greater.  Where 
a  shore  sheave  is  used  and  the  end  of  the  swinging  line 
is  attached  to  the  lower  end  of  the  ladder,  there  is  very 
little  side  strain,  and  in  this  case  the  horizontal  wearing 
plates  are  best,  in  my  opinion.  Where  a  single  swinging 
line  is  used,  running  directly  to  tbe  shore,  considerable 
side  strain  is  exerted  on  the  ladder,  and  the  chafing  beams 

at  right  angles  to  the  ladder  are  preferable.  Some  de- 
signers provide  rollers  for  the  sides  of  the  ladder,  which 

serve  the  same  purpose  as  the  chafing  beams. 
(Tr>  be  Continued) 
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The  Estimation  of  Tonnage 

By  A.  W.  Allen 

The  daily  estimation  of  battery  tonnage  is  a  necessity, 

especially  where  the  manager  requires  details  of  approxi- 
mate yield  per  ton  for  the  purpose  of  regulating  the  output. 

The  choice  of  a  suitable  method  involves  the  consideration 

of  existing  systems,  of  which  the  following  will  be  dis- 
cussed : 

1.  By  the  number  of  cms  trammed  to  the  crushers,  or 

crusher-bins,  and  an  estimated  weight  of  ore  content. 
2.  By  the  actual  weight  of  the  cars  and  ore  trammed  to 

the  crushers,  or  crusher-bins,  and  a  deduction  for  the  \\>-sl:1i' 
of  the  cars. 

3.  By  the  number  of  cars  trammed  to  the  battery-bin, 
after  crushing,  and  tin  estimated  weight  of  ore  content. 

4.  By  the  use  of  an  automatically  weighing  belt-conveyor, 
discharging  into  the  battery-bin. 

5.  From  the  'running  time'  and  an  estimated  stamp  duty. 
6.  From  the  yield  in  the  battery  and  the  difference  in 

assay  value  of  the  ore,  before  and  after  amalgamation  or 
concentration. 

Tti  the  first  instance,  where  the  tonnage  is  estimated  from 
the  number  of  cars  trammed  to  the  crusher-bin,  and  an 

estimated  weight,  the  errors  arising  may  be  considerable. 

The  accuracy  of  the  system  is  influenced  by  the  fact  that 
the  cars  arc  seldom  uniformly  filled,  and  that  the  condition 

of  the  contents,  as  to  size  and  composition,  is  liable  to  vary 

within  wide  limits,  ft.  is  almost  impossble  to  estimate  the 
moisture  content  with  any  degree  of  accuracy,  or  to  obtain 
a  truthful  average.  An  advantage  is  gained  by  the  direct 
weighing  of  the  ears  and  the  automatic  recording  of  results. 

In  the  latter  case  the  moisture  is  the  only  consideration 

affecting  the  accuracy  of  the  result. 

After  the  ore  has  passed  the  grizzlies  and  crushers  it  is 

in  better  condition  for  the  purpose  of  tonnage  calculation; 
but  an  estimation  based  on  the  Dumber  of  cars  trammed  is 

in  influenced  by  the  way  the  cars  are  filled  and  the  de- 
gree of  moisture  in  the  contents.  The  latter  determination 

is  now  an  easier  mailer,  but  the  result  is  liable  to  he  affected 

by  systematic  under  or  over-filling  of  the  cars,  and  any 
carelessness  in  recording  the  number.  These  latter  defects 

can  be  remedied  by  the  substitution  of  an  automatic  weigh- 

ing, recording,  and  distributing  belt-conveyor  in  place  of 
the  cars;  and  the  degree  of  accuracy  in  the  result  is  then 

only  affected  by  the  accuracy  of  the  machine,  and  the  cor- 
rectness of  the  moisture  deduction. 

The  determination  of  i   sture  content   is  an  important 
matter,  but  receives  scant  attention  in  the  battery.  Even 

after  crushing  and  automatic  weighing,  an  estimation  is  no 
easy  matter,  since  average  moisture  content  implies  the 
drying  of  an  average  sample;  and  the  time  taken  to  obtain 

such  a  sample  would  influence  the  result,  unless  impracti- 
cable precautions  were  taken  to  prevent  moisture  loss.  In 

the  few  cases  where  ore  milled  is  quite  uniform,  a  'grab' 
sample  might  contain  an  average  moisture  percentage.  Con- 

trary conditions,  however,  predominate;  and  sometimes  it  is 
necessary  to  consider  the  effect  of  tropical  rain  on  alternate 

cars  of  clean  quartz  and  old  slope  fillings,  on  their  way 
to  the  mill.  In  the  latter  case  even  an  automatic  record 

of  actual  weight  would  be  exceedingly  difficult  to  correct 
for  moisture  content. 

All  the  methods  discussed  give  approximations  of  ton- 

nage delivered  into  the  crusher  or  battery-bin,  and  not  ton- 

nage milled.  To  make  daily  correction,  involving  the  esti- 
mation of  what  remains  in  the  battery-bin,  or  both  battery- 

bin   and  crusher-bin,  reduces  the  estimate,   in   the  majority 

of  cases,  t   ere  guesswork.     A   monthly  estimate  would. 

doubtless,  be  i   ■<•  correct,  since  the  error  liable  to  arise  on 
the  question  of  storage,  would  be  minimized;  but  a  daily 
estimation   is  under  consideration.     Tonnage   totals  cannol 

be  added  to  or  subtracted  Er    as'the  need  for  correction 
becomes  apparent.  Ai  the  md  of  the  month  the  figures 

must    he   either  taken    or  rejected    as   a    basis    for  the   com- 

pilation of  cost,  extraction,  and  other  returns. 

The  daily  estimation  of  tonnage  by  means  of  a  calcula- 

tion based  upon  the  'running  time'  and  estimated  stamp dutj 

is  at  best  a  loose  method,  because  'stamp  duty'  is  known  to 
vary  considerably  and  is  affected  by  a  number  of  circum- 

stances which  cannot  he  taken  into  account  in  the  calcula- 

tion. In  a  200-ton.  50-stamp  mill,  recovering  30  oz.  of  silver 
per  ton.  and  assuming  accurate  sampling  and  assaying,  a 

difference  of  but  one-fifth  of  a  ton  per  stamp  per  24  hours 
between  actual  and  estimated  duty  would,  at  the  end  of  a 
month,  mean  a  difference  of  no  less  than  0000  oz.  between 

actual  and  calculated  returns.  The  busy  milhnan  may  also 

■  excused  if  'running  time'  is  not  always  reported  in  exact 
figures.  This  method  of  calculation  has,  however,  much  to 
recommend  it.  because  no  estimation  of  ore  in  hand,  or 

moisture  content,  is  needed;  but,  in  the  same  manner  as  tin 

results  by  other  methods  are  affected  by  variable  moisture 

content,  due  t<i  lack  of  uniformity  in  the  product,  so  is 
stamp  duty  liable  to  fluctuate  from  the  same  cause.  On  the 
other  hand,  there  are  a  number  of  cases  where  stamp  dutj 

remains  remarkably  uniform,  and  where  this  method  ol 
calculation  is  indicated  as  the  best  available. 

Method  No.  (i  is,  I  believe,  still  in  use;  and  details  maj 
serve  to  prevent  further  adoption.  By  this  method  tonnage 
is  calculated  by  means  of  the  actual  yield  in  the  battery, 
and  the  assay  of  the  ore  before  and  after  amalgamation  or 

concentration.  The  figures  are  bound  to  tally  because  the 

artificial  manipulation  of  results  adjusts  all  possible  varia- 
tions between  assay  difference  and  actual  returns.  The 

method  is  only  applicable  where  yield  and  value  are  obtain- 
able daily;  as.  for  example,  where  the  concentrate  pro- 

duced is  dried,  weighed,  sampled,  and  assayed  every  24 

hours,  (liven  correct  sampling  and  assaying,  and  the  ab- 
sence of  theft  or  loss  in  the  yield,  the  result  is  accurate. 

I  tn  the  other  hand,  with  a  milled  ore  yielding  high-grade 

slime  and  low-grade  sand,  the  extraction  figure  can  be  raised 
at  will  by  the  exclusion  of  a  proportion  of  slime  from  the 
tail  sample;  a  drop  in  stamp  duty  taking  the  place  of  a 

discrepancy  in  realization.  Theft  or  mechanical  loss  would. 

if  undetected,  also  result  in  a  lower  tonnage  estimation.  In 
any  case,  the  extraction  figures  would  always  agree,  and. 
for  this  reason  and  because  the  method  is  open  to  abuse, 

the  system  is  not  to  be  recommended. 
From  the  above  considerations  it  will  be  seen  that,  ra  the 

absence  of  consistent  uniformity,  the  correct  statement  of 

battery  tonnage  is  a  result  more  of  accident  than  design: 

and  ordinary  estimations,  although  useful  for  the  deter- 
mination of  daily  yield  per  ton  in  the  battery,  are  valueless 

for  the  purpose  required  in  a  detailed  return  showing  actual 
and  theoretical  extraction.  I  therefore  suggest  the  daily 

use  of  battery  estimations  tor  the  purpose  outlined,  but  the 

compilation  of  extraction  and  other  returns  based  on  figures 
obtained  where  the  tonnage  of  individual  lots  of  ore  can 
he  checked  and  re-checked  should  occasion  arise.  This  is 

only  possible  in  the  cyanide  plaid  where  ore  units  are,  gen- 
erally, of  easily  defined  volume,  of  uniform  composition, 

and  of  uniform  moisture  content. 

In  leaching-vats.  tilled  by  means  of  automatic  distributors 
and  the  adjustment  of  slats,  the  tonnage  is  best  calculated 

by  the  aid  of  a  box  with  perforated  sides  and  rope  handles. 
of  exactly  one  cubic  tool  capacity.  The  perforations  in  the 
sides  are  important  and  allow  the  escape  of  slime  as  the  box 
lills  with  sand,  uniformly  with  the  vat.  As  soon  as  covered 

the  box  is  pulled  up,  the  contents  leveled  off  and  allowed 
to  drain.  The  box  and  contents  are  then  weighed,  by  means 

of  a  steel-yard  or  spring  balance.  The  sand  is  then  tipped 

nut  and  a  moisture  sample  sent  away  for  immediate  esti- 
mation. A  deduction  for  the  weight  of  the  box  is  made 

and  the  tonnage  in  the  val  finally  calculated  Efom  the  dry 

weighl  of  the  cubic  foot  of  sand,  and  the  cubic  contents  of 
I  he  vat.     The  result   can  he  verified  by  alternate  weighing 
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PMtfaadi  involving  estimatiu 
pulp.     Published    f   nlae,  complicated   by   the 

■"Mil   i  const  i  to  the  inntlifiiiuiiriiiii 

tint  ihhormil  !••  the  •»!>•-  generally  witboul  u 
planatjnns ;  iwi<l  antin  ich  formnlM  too 

mental  lassitude  and  lack  of  initiative.    Tbi 

in  i'nl|i  is  n  miii'li  easier 
matter  thl  illy  supposed;  and,  if  ■  simple  line  of 

ning  Ih'  adopted,  the  matter  of  a  '  gotten 
formula  -  The  following  details 

itor  who  wishes  to  take  an 

intelli)  •  i  in  the  method. 
-  ibetanee  ia  an  amounl  equal 

■'it  divided  bj  its  volume.    Conversely,  the  volume 
:  substance  is  an  amount  equal  to  its  weigh!  divided  by 

gravit]  :  or  is  the  volume  of  water  it  dis| 
■hei  d.    Advantage  is  taken  of  the  latter  fai 

preliminary  estimation  of  the  specific  gravity  of  the 
slime.!  ore,  the  following  method  usually  being  adopted.  A 
rajtahle  Oaak  is  taken  to  which  is  transferred  a  portion  of 
slimed  ore  pulp.  The  flask  is  then  filled  to  a  mark  with 

r,  and  weighed.  The  contents  are  next  discharged,  any 
residue  remaining  washed  out,  and  the  whole  carefully  dried 
nml  weighed.  Then  if 

.1  be  the  weight  of  the  dry  slimed  ore, 
B  be  the  weight  of  flask,  slimed  ore,  and  water  to  mark,  and 
C  be  the  weight  of  flask  and  water  t>>  mark. 

,,  ....  Wt.  of  slimed  ore 
i he  s|i.  gr.  ol  the  ore=  —   Wi.  of  water  it  displ 

  
.1 

■B 

The  result  si   1,1  be  carefully  checked  and  the  fact  re- 
bered  thai  an  overestimation  of  the  specific  gravity  of 

the  "re  results,  by  subsequent  calculation,  is  an  underesti- 
mation of  tonnage;  and  vice  versa. 

The  specific  gravity  of  the  ore  pulp  in  agitation  is  found 
in  the  following  way.  A  fairly  wide-mouthed  flask  or  bottle, 
of  known  capacity,  is  taken,  filled  with  the  pulp,  and 

bed.  The  net  weight  of  the  pulp,  divided  by  the  volume 
occupied,  will  give  the  Bpeeiflc  gravity  of  the  pulp.  It  a 
special  weight  is  used  to  counterbalance  the  weight  of  the 
empty  flask,  and  the  capacity  of  the  latter  is  one  litre,  the 
specific  gravity  of  the  pulp  can  be  found  by  ilireet  weighing, 
and  with  no  more  calculation  than  the  placing  of  a  decimal 
point,  thus: 

.   Capacity  of  flask       1000  c.e. 
Wt.  of  1  litre  of  pulp        1330  grn. 
Sp.    gr.  of   pulp         1.33 

The  following  line  of  reasoning  may  be  adopted  for  the 
calculation  of  the  percentage  of  slime,  in  terms  of  dry  ore, 
in  the  pulp: 

Vol.  of  pulp  =  vol.  of  ore  -f-  vol.  of  water. 

If   o  =  wt.  of  pulp,        then.       a  x  y 

9i—  sp.gr.  of  pulp.  9t  ,j,  fJr 
x  =  wt.  of  ore,  100  x  100  -  x 

g,  =  sp.  gr.  of  ore.  </,  gz  1 

y  =  wt.  of  water,  x  -4-  lOOff,  -  xg, 

g,=  sp.  gr.  of  water.  g, 

100,/,  =  xg,  +  I00g,g._  -  xg,g, 

WJ,  ~  *<7,  =  1<%,J72  - 100;;, 

<9j,~  9,)  =100-7,(3,-1) 

lC%,(g,-l) X  =   ;   — —  =  %  ore  in  pulp. 

ff,(ft-l) Given  the  weight  of  a  cubic  fool  of  water  as  62.5  lb.,  the 
specific  gravity  of  the  pulp,  and  the  capacity  of  the  vat  in 
cubic  feet,  the  estimation  of  ore  content  can  readily  he 
found  by  the  aid  of  the  calculated  percentage  of  solids. 
Unnecessary  calculations  are  avoided  by  filling  the  agitation 
vats  to  the  same  level,  and  by  the  compilation  of  a  table 
based  on  the  capacity  of  the  vat  to  this  level;  and  arranged 
to  show,  at  a  glance,  the  tonnage  contained  for  any  average 
specific  gravity  of  pulp. 

Tonnage   satin  de   with   tbi 
i  in  oonjanetion  with 

rhe  net    weight   oi       taken   for  speeifti 

gravity  purposes  should  not  be    It  lc^  than  500  gm.; 
nml  weighing!  should  be  made  on  a  balance  sensitive  to  0  ■ 
gm.  or  under,     in  -|  i  timationi  of  ti   

and    moisture   determinations    generally,    repeat,-, I    drying! 
si   Id   lie  made   p>  demonstrate   the  absent   t    residual 
  isture,  the  sample  being  cooled  in  a  desiccator  h 
being  weighed. 

Preservative  Treatment  of  Poles 

Bj    W.    II      Kl  UPPER. 

A*   the   pressure   method   of  treatment    with   creosote   iv 
comparative!*   costly,  invi   Ligations  by  the   Forest   Sei 
were  directed  to  simpler  ami  cheaper  methods,  which  could 
be  employed  locally.     Special  attention  was  given  to  the 
seasoning  of  the  timber,  and  investigations  weir  conducted 
with  the  object   of   (1)   testing  ti   fficiency  of   varion 

preservatives  and  of  the  application  oi  varying 
amounts;  (2)  developing  a  method  tor  impregnating  the 
butt,  as  the  portion  of  the  pole  most  subject  to  decay; 

designing  inexpensive  apparatus  for  local  use  in  ap 
plication.  The  timbers  used  were  chestnut,  three  kinds  of 
cedar,  and  three  kinds  of  pine;  and  six  different  commer- 

cial   preservatives    were   tried.     The   conclusions   reached 
were:  The  reduction  in  the  weight  of  poles  by  seasoning 
is   generally    from    Hi    In    30%.    and    thorough    seasoning   is 
an  essential  preliminary  to  preservative  treatment.    Poles 
cut  during  autumn  and  winter  lose  weight,  less  rapidly  hut 

more  regularly  than  those-  cut  during  the  spring  and  sum- 
mer; the  shrinkage  (luring  seasoning  does  not  exceed  1% 

of  the  circumference;  too  rapid  seasoning  may  he  detri- 

mental to  the  timber  by  causing  excessive  'cheeking.'  The 
superficial  application  of  a  preservative,  by  a  brush,  to 
the  butt  of  a  pole  is  not  as  effective  as  actual  impregna- 

tion of  the  wood,  but  generally  adds  two  or  three  years 

to  the  life  of  the  pole.  Impregnation  of  many  pole  tim- 
bers may  he  successfully  accomplished  by  simple  immer- 
sion in  open  tanks,  first  in  the  hot  and  then  in  the  cold 

preservative;  as  this  process  may  be  applied  to  the  bulls 
only,  a  great  saving  of  preservative  is  effected. 

Sulphur  Mines  in  Mexico 

By  Wilbert  L.  Bonney 

The  great  hulk  of  Mexican  sulphur  is  obtained  from  the 
mines  near  Cen'itos,  in  the  state  of  San  Luis  Potosi,  about 
fifty  miles  east  of  the  capital.  The  deposit  is  one  of  the 
largest  and  richest  in  the  world.  The  production  of  the 
mines  is  about  S00  metric  tons  (metric  ton  =  2204.6  lb.)  of 
refined  sulphur  per  month.  The  sulphur  is  found  at  a 
depth  of  20  ft.  below  the  surface,  and  Hie  lowest  present 
workings  are  190  ft.  dee]).  The  mines  are  at  an  elevation 
of  about  5800  ft.  above  sea-level.  The  ore  runs  37  to  90% 
pure  and  is  melted  by  (he  steaming  process.  Of  this 

product  about  one-third  finds  a  market  in  Mexico,  the  pres- 
ent price  being  around  $32  per  metric  ton.  The  mines  em- 

ploy some  700  men.  The  property  is  owned  by  the  Vir- 
ginia-Carolina Chemical  Co.,  an  American  concern,  but  is 

under  lease  to  Germans.  The  excess  over  home-market  de- 
mands is  shipped  to  Germany. 

v  There  are  traces  of  sulphur  in  other  parts  of  the  state. 
and  compounds  are  common.  At  Venado,  about  fifty 
miles  north  of  San  Luis  Potosi,  a  sulphur  deposit  has 
been  uncovered,  but  its  output  would  be  small  compared 
with  the  Cerritos  mines.  The.  Venado  deposit  lies  in  a 
blanket  some  10  ft.  wide  practically  on  the  surface,  and  the 
product  shows  about  30%  pure  sulphur.  The  operating 
eompany  had  its  furnaces  installed  by  an  Italian  expert 
after  the  manner  of  the  Italian  smelting  practice,  but  the 
capacity  of  the  works  will  not  exceed  three  to  four  tons 
per  day  under  favorable  circumstances. — Daily  Consular 
and  Trade  Reports. 
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The  Largest  Single-Unit  Crushing 
Plant 

By  Samuel  W.  Trayloh 

I  This  crushing  plant,  which  is  at  Valhalla,  in  the  suburbs 
of  White  Plains,  New  York,  is  in  process  of  construction  for 

U.  S.  Kerbaugh,  [nc,  and  is  in  be  used  by  this  company  to 

prepare  stoiu'  for  concrete  i"  be  used  in  the  erection  of  the 
Kensico  dam,  contracl  No,  9]  Board  of  Wain  Supply,  City 
of  New  York.  The  great  size  of  iliis  work  calls  for  and 

warrants  the  use  of  so  large  a  plant.  This  dam,  which  i< 
being  built  across  the  bed  of  old  Lake  Kensico  al  about 

400  it.  north  of  the  old  impounding  dike,  is  to  In-  used  as  a 
storage  reservoir  in  connection  with  the  new  Cnlskill  system. 
and  will  retain  sufficient  water  behind  it  t"  insure  a  supply 

of  about  45  days  to  New  York  City,  in  ease  .>f  an  accident 

to  the  system  between  Lake  Kensico  ami  Ashokan.  The  dam 

itself  is  to  be  built  of  rvclopoan  masonry,  fared  on  its  up- 
stream side  with  concrete  blnrks  and  on  its  downstream  side 

with  cut  stone,  and  will  contain  over  1,000,000  en.  yd.  of 
masonry,  thus  making  it  take  rank  as  the  largest  masonry 
dam  in  the  world. 

The  geological  structure  of  the  valley,  which  al  the  poinl 
of  the  dam  is  1900  ft.  wide,  is  rather  peculiar,  it  being  eroded 

out  of  a  bed  of  dolomite,  about  400  ft.  thick,  which  lies  be- 

tween the  gneiss  of  the  easterly  hill  and  the  mica  schist  of 
the  westerly  hill,  and  at  the  point  of  contact  there  is  the 

badly  decomposed  and  disintegrated  condition  id'  the  rock 
naturally  to  be  expected.  This  will  make  necessary  an  ex- 

cavation   of  about    130    ft.   below   the    present    surface   of   the 

valley  to  insure  a  dependable   I   idatiou,  ami  at   this  point 

the  total  height  of  the  dam  will  be  about  :iun  ft.    The  gen 

eral  design  of  this  dam  follows  the  lines  adopted  in  the  de- 
sign of  the  Ashokan  dam.  incorporating  the  peculiar  fea- 

tures of  expansion  joints,  drainage  wells,  and  galleries 

adopted  there.  The  section  is  of  peculiar  interest  at  the 

present  time,  when  the  matter  id'  gravity  dam  sections  is 
uppermost  in  the  public  mind,  because  of  its  stability,  as 

the  extreme  width  of  this  dam  will  he  about  2.~>»  feet. 
Quarry  Equipment.— The  pneumatic  drills  used  in  quar- 

rying are  the  largest  made  for  this  purpose,  having  a 

capacity  for  boring  a  5-in.  hole  to  a  depth  of  211  ft.  There 
will  he  used  four  00-ton,  4-yd.  steam-shovels  in  loading  the 

rock  into  the  quarry  cars.  The  transportation  facilities  con 
sist  of  four  40-ton  locomotives,  each  handling  a  train  of  15 

to  i'ii  cars,  each  car  having  a  capacity  of  s  yd.  As  the 
trains  arc  loaded,  they  are  hauled  into  the  crushing  plant, 

where  the  cars  are  quickly  dumped  by  an  ingenious  device. 
and  the  rock  discharged  into  a  chute  leading  directly  to  the 
initial  crusher.  The  train  is  then  hauled  through  the  crushei 

building  and  returned  to  the  quarry  over  a  separate  track. 
The  initial  5  by  7-fl.  crusher  reduces  the  rock  to  a  size  of 

0  in.  ami  smaller.  It  then  passes  over  a  grizzly  with  4'j-in. 
opening;  the  undeisize  or  through  product  e."iu^  directly  to 
the  elevator,  while  the  oversize  is  run  through  the  second 

erusber.  with  an  opening  3  by  0  ft.,  reducing  it  to  4  in.  and 
smaller.  This  product,  with  the  undersize  from  the  grizzlj 

then  goes  to  the  elevator  and  is  raised  to  a  7  by  30-ft.  screen. 

This  screen  is  so  designed  that  all  material  '4  in.  and  filler 
is  removed    for  a  sand   product    and  stored  separately,  while 

1  he  aggregate,  or  stone  between  '  i  and  212  in.  is  distributed 
by  a  30-in.  conveyor  into  a  If). 000-ton  storage  bill.  The 
oversize  from  the  screen  pies  to  a  small  bin.  which  is 

equipped  with  a  28-in.  steel  pan-feeder  and  is  delivered  uni- 
formly to  a  heavy  duly  30  by  lill-in.  crushing  roll;  the  pro- 

duct from  ibis  roll  being  returned  to  the  same  elevator  and 
screen. 

'file  storage  bins  are  so  constructed    with    DOtl      and   side 
discharge  gates  as  to  permit  of  loading  standard-gauge  cars 
running  under  the  bins  as  well  as  at  the  sides,  preventing 

any  congestion  at  this  point  and  making  available  the  full 

storage  capacity  of  the  bins  by  reason  of  the  many  points 

from  which  the  product  is  discharged. 

General  Plan. — From  this  brief  description,  and  reference 

to  the  side  elevation,  the  simplicity  of  design  and  econ- 

omy in  operation  will  lie  noted,  as  well  as  the  small  number 
of  individual  machines  ftquired  for  so  large  a  capacity. 

Brief  specih'esrtSons  are  as  follows:  1  jaw-crusher,  with  a 
clear  opening  of  6  by  7  ft.;  1  jaw-crusher,  with  an  opening 

ol  :;  by  (i  ft.:  1  continuous  bucket  elevator,  with  buckets  42 

in.  wide  by  IS  in.  deep  by  1H  in.  projection;  1  all  steel  7 

by  30-ft.  revolving  screen;  and  1  30  by  tiO-in.  heavy-duty 

crushing  roll.1 
It  will  he  seen  that  this  plant  presents  interesting  fea- 

tures, from  the  fact  that  to  duplicate  its  capacity  would 

require  not  less  than  nine  gyratories,  and  if  a  No.  21  gyra- 

tory were  used  as  the  initial  crusher,  all  rock  Coming  from 

the  quarry  would  need  to  be  broken  to  a  size  of  3  t'l.  or smaller  before  it  would  enter  the  crusher.  The  necessity  of 

breaking  the  quarry  product  to  .'!  ft.  ami  smaller  would  a, Id materially  to  the  cost  of  operation  of  a  gyratory  plant.  The 

initial  crusher  in  the  plant   as  built,  however,  will  lake  any 

piece  of   rock   that    will   ordinarily   C   e   from    the   quarry, 

and  this  greatly  reduces  the  cost  of  quarrying,  handling,  and 

crushing.  The  matter  of  repairs  is  of  small  moment  in  this 

plant,  as  it  is  estimated  that  all  wearing  parts  will  last  for 

two  years  or  more  in  continuous  operation  without  renewals. 
Some  of  the  novel  features  of  this  plant  are  the  trackage 

arrangements  and  the  facilities  for  loading  and  unloading 

all  products  during  construction,  there  being  provided  a 

standard-gauge  track  along  the  upper  side  of  the  plant; 
a  crane  runs  over  this  (rack  and  into  the  crusher  building, 

facilitating  the  removal  and  placing  of  the  heavy  machinery 

directly  from  the  railroad  cars.  When  the  plant  is  com 

plcte.l  this  same  track  will  be  used  for  returning  the  empty 

cars  to  the  quarry.  The  crane  is  so  placed  that  it  may  lie 

used  to  advantage,  if  necessary,  for  removing  pieces  of- rock 

more  than  7  ft.  in  size  which  may  have  gotten  into  the  plant 

bj  accident,  and  any  possibility  of  congestion  from  this source  is  avoided. 

There  are  also  two  main  delivery  tracks  running  directly 

through  the  building,  and  heavy  chutes  extending  from  both 

tracks  to  the  initial  erusber.  Only  one  of  these  tracks  will 

be  used  at  a  tune,  the  other  being  purely  an  auxiliary  to  be 

used  in  case  of  mishap  or  obstruction,  when  it  may  be  put 

into  commission,  thereby  making  it  unnecessary  to  close 

down  the  plant,  This  track  equipment  is  so  arranged,  also. 

that  the  initial  crusher  can  be  temporarily  closed  down  and 

the  rock  fed  directly  to  the  second  crusher,  this  being  espe- 

cially desirable  should  the  rock  I  mm  the  quarry  be  running 

in  small  sizes,  such  as  would  enter  the  second  crusher  with- 

out difficulty,  thus  not  only  saving  the  large  crusher,  but 

considerable  expense  in  the  matter  of  power.  This  arrange 

ment  also  permits  the  making  id'  repairs  or  changing  of 

wearing  parts  on  one  machine  without  the  necessity  of 
closing  down  the  whole  plant. 

Unloading  Device.— Then  is  provided  a  special  unloading 

device  which  is  supported  by  the  crane  extending  over  the 

large  crusher,  delivery  tracks,  and  chutes.  This  device  con- 
sists of  an  air-lift,  the  cylinder  being  20  in.  diam.,  designed 

io  work  under  an  air-pressure  of  80  lb.,  and  having  a  lifting 

capacity  of  ten  tons.  As  the  cars  pass  in  front  of  the 

chutes,  one  man  can  quickly  dump  them  by  hoisting  one 

side  of  the  ear:  a  very  economical  arrangement. 

Largi  Crusher.— The  large  or  initial  crusher  in  this  plant 

has  a  jaw  opening  of  5  by  7  ft.,  and  will  easily  take  a  stone 

weighing  10  Ions  and  reduce  it  within  one  minute.  This 

crusher  is  constructed  of  cast  steel  throughout,  with  the  ex- 

ception of  the  large  fly-wheels,  and  has  a  total  weight  of 

450,000  lb.  The  fly-wheels  are  12  It.  diam.  and  weigh  1.") tons  each.  The  wring-jaw  shall  is  20  in.  diam.  and  weighs 

(i  tons,  while  the  pitman  shaft  is  24  in.  diam.  in  the  pitman 

ami  20  in.  at  the  bearings,  and  weighs  8%  tons.     The  swing- 

*By  eourtesy  of  the  author,  we  are  enabled  to  present  this 
description  simultaneously  with  its  publication  in  Engineer- 
inn  .Wh.s-. 

'The  crushing  plant  was  designed  by  the  Traylor  Engi- 
neering &  Manufacturing  Co..  30  Church  street,  New  York, 

with  works  at  Allentown.  Pennsylvania,  and  is  being  erected 

by  them,  including  all  buildings  and  the  setting  of  the machinery. 
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.<«  mi  thii  machine  i*  !!  ft.  long  bj  7  ti.  wide,  and 
might  74,000  pouuda.  The  wearing  platea  are  made  en 
tirel)  iteel  in  eeetiona  which  are  interch 
.ililr.  >,,  tlnit  the  different  aectioiu  may  be  changed  aboul 
from  lime  to  time,  therebj  graatl)  ineraaaing  Iheir  life.  All 

bearing!  an  wain-  pooled,  and  eompn  ise  cups  19 

swing-jaw  ihaft  ii  1-'  in  din   <l  the  pitman  hlmii  II  in, 
al  the  pitman  and  12  in.  m  the  bearinga.    The  flj  «l   I- 
are  B  ft,  diam.  by  12  in.  faec,  and  bave  a  peripheral  apoed 
of  5000  ft.  pel   minute,  ln-imr  operated  al  ;•  ipoed  of  200 
r.p.m.    The  total  weight  ■  >!  ilus  marhiue  it  210,000  pounds. 

Elevator.     The  situation  of  the  plant  i*  such  thai   ii   re 

712tiF^--^si}\7 

k 

v 

in.  diam.  are  provided  as  an  integral  part  of  such  hearings 
for  lubrication.  The  over-all  length  of  the  crusher  is  24  ft., 
I  lie  width  15  ft,  and  the  height  13  feet. 

Second  Crusher. — The  second  crusher  has  an  opening  of 
3  by  6  ft.  and  is  of  the  same  type  as  the  large  one,  with  an 

over-all  length  of  13  ft.,  width' 13  ft.,  and  height  9  ft.    The 

quires  the  raising  of  all  product,  alter  passing  the  second 

crusher,  to  the  screen.  The  elevator  used  is  of  the  con- 
tinuous type,  each  bucket  being  42  in.  long,  18  in.  deep,  and 

19  inches  in  projection.  These  buckets  are  fastened  to  a 

shaft,  the  ends  of  which  are  equipped  with  steel-bushed 
rollers.     These  rollers  travel  on  a  30-lb.  rail  made  fast  to 
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runway  timbers.  Bach  bucket  is  provided  with  a  double 

link-bar  on  cadi  side,  made  of  '  j  by  :i  by  18-in.  liars.    The 
rollers  are  lubricated  by  means  of  i   lpression  grease-cups 
suitably  connected  l"  the  end  of  the  roller  shall.  The 

buckets  are  made-  of  '  i-in.  steel  pressed  from  a  single  sheel 

and  reinforced  with  a  ::  i  by  2-in.  bar  strap  fastened  on  the 
lip  of  the  bucket,  for  taking  the  wear  at  this  point  Tne 

speed  of  the  elevator  is  95  ft.  per  minute.  The  head  of  the 
elevator  is  equipped  with  compound  hack  gears  of  large 

and  operated  Erom  the  line-shafl  thai  drives 
the  screen. 

Rolls. — The   30    by    till  in.    heavy- duty    roll    is   one    of    the 

largest  sn   h  faced  rolls  yet  built  in  this  country,  consid- 
e  the  width  of  lace  and  weight  of  machine.    This  roll 

has  an   over-all   dimension   of  16    ft.     The  shafts  are   lli   in. 

at   the  hub  and   14  in.  at  Ihe  bearings,  each  hear 
a  length  of  46  in.     The  frame  is  east  in  one  piece,  ami  a 

Weighs  .'HI  Ions.     The  drive   pulleys  are  made  of  easl 
the  main  pulley  being  96-in.  diam.  by  24-in.  face,  while  the 
smaller  pulley  on  the  movable  roll  is  60-in.  diam.  by  14-in. 

face.     This   roll    i-  operated   at   a  speed   "f   ">fl  r.p.m.  or  a 
peripheral    speed    of    785    ft.    per    minute.      The    rolls    are 

equipped  with  an  Ingenious  lateral  adjusting  device  to  pre- 
vent corrugating  or  channeling  of  the  roll  tires.    The  bear- 

ing of  this   roll  irnete.l  that   it   is  double  the  size 
required    for   the    work    being   done,    is    ilust    proof,    ami    is 

efficiently  lubricated,  h-  capacity  i-  300  yd.  per  hour. 
Brushing  from    i  iii.  down  to  2  inches. 

Power.- — The  large  crusher  is  operated  by  a  300-hp.  :'. 

bearing  form  'M'  mill-type  induction  motor,  of  the  slip- 
ring  type,  and  has  about  21  L.  limes  full  torque  load  in  start- 
ins;.  It.  operates  at  a  speed  of  560  r.p.m.  This  motor  is 

equipped  with  a  self-starting  regulator,  27  by  33-in.  pulley, 

and  drives  a  jack-shall  with  a  26-in.  triple-leather,  endless 
belt,  the  pulley  on  this  shaft  being  27  by  94  in.  This  jack- 
shaft  is  eqnipped  With  an  approved  individual  friction  cut- 

off clutch  which  permits  Ihe  starting  of  the  crusher  after 

the  motor  is  in  motion.  On  this  jack-shaft  is  a  60-in.  heavy 

sheave  wheel,  with  15  grooves  lor  1%-in.  rope,  by  -which  the 
large  crasher  is  operated,  the  driving  sheave  on  the  crusher 

shaft  being  11  ft.  diam.  .V  suitable  tension  carriage  ami 
idler  sheave  is  used  in  connection  with  this  rope  drive. 

It  will  be  noted  that  on  account  of  the  intermittent  load, 

due  to  the  Irregularity  in  Ihe  size  of  product  fed  into  :, 

crusher  of  this  size,  it  becomes  necessary  to  have  great 

flexibility  in  tin-  transmission,  although  it  is  apparent  thai 
when  this  crusher  is  operated  at  full  speed,  with  the  enor- 

mous momentum  of  the  two  12-ft.  15-ton  By-wheels  revolv- 
ing at  a  peripheral  speed  of  3400  ft.  per  minute,  there  can 

he  hut  little  variation,  even  though  the  feed  is  intermittent. 

The  motor  for  operating  the  :i  by  0-ft.  crusher  is  150  hp.. 
560  r.p.m.,  and  of  the  same  type  as  the  300-hp.  motor  above 

mentioned.  It  is  equipped  with  self-starting;  regulator,  and 
a  pulley  21  by  29  in.  is  belted  direct  to  the  crasher,  with  a 

20-in.  extra  double-leather  endless  belt.  The  crushing  roll  is 
operated  by  a  100-hp.  560-r.p.m.  motor,  of  the  same  type 
aS  the  others,  and  is  equipped  with  a  pulley  17  by  21  in., 

which  drives  a  17  i,y  108-in.  pulley  on  a  jack-shaft,  this 

jack-shaft  operating  the  rolls  and  also  the  countershaft  that 
drives  the  roll   f   ler.     The  elevator  and  screen  are  driven 

by  a  separate  50-hp.  type  'lv'  squirrel-cage  induction  motor, 
equipped  with  self-starting  regulator,  and  operates  at  a 

speed  of  850  r.p.m.  Then-  are  two  conveyors  in  the  plant — 
0]  e,  the  short  or  cross-conveyor,  is  operated  by  an  indi- 

vidual 5-hp.  type  'K'  motor,  direct  connected  through  gear- 
ing ami  countershaft  ;  Ihe  other,  or  main  conveyor,  is  driven 

by  a  15-hp.  type  'K'  motor,  direct  connected  through  gear- 
ing and  operating  al  a  speed  of  850  r.p.m..  and  provided 

with  an  individual  automatic  starter.  The  current  used  is 

alternating,  3-phase,  60-cycle,  140  Mill.-,  stepped  down  From 
2200  volts. 

California  Gas  Production 

The  report  of  the  United  States  Geological  Survey  shows 
an  increase  ill  the  production  of  gas  in  California  in  1910, 

as  compared  with  previous  years,  and  the  probability  is 
thai  this  increase  will  continue  on  account  of  the  new 

discoveries  recently  made.  In  the  Midway  district  of  Kern 
county  lour  gas  wells  of  high  pressure  and  large  capacity 

had  been  completed  at  the  close  of  1910.  and  although  the 
-as  from  these  wells  was  used  to  some  extent  for  field 

purposes,  preparations  were  in  progress  to  pipe  the  gas 
lo  towns  in  the  neighborhood  of  the  wells.  It  is  reported 
that  Bakersffeld  ami  Fellows  are  to  he  supplied,  and  Taft 
and  Maricopa  are  i»«  being  supplied.  Many  of  the  oil 
wells  in  California  produce  sufficient  gas  to  operate  the 

wells,  and  some  have  gas  lo  supply  neighboring  lease- 
both  for  drilling  ami  operating,  as  well  as  to  supply  a 

lew  domestic  consumers  in  the  vicinity  of  the  wells.  Early 

ii  1910  the  exploration  Cor  oil  to  the  east  of  the  South 
Midway  fields  developed  some  unusually  large  gas  wells 
in  ihe  Buena  Vista  hills.  Near  the  close  of  the  yea] 

these  wells  were  gotten  under  control,  and  active  steps  were 

taken  for  piping  the  gas  lo  Bakersville.  There  is  every 
indication  that  gas  will  he  eventually  piped  down  the  San 

Joaquin  to  Fresno,  ami  thence  lo  San  Francisco  in  one 

direction  and  to  Los  Angeles  in  the  oilier.  The  total  pro- 
m  of  gas  in  California  was  estimated  at  2,764,507,000 

en.  n.  in  19111.  valued  at  *47(i.ii97.  of  which  245,738,000 

cm  ft.,  valued  at  $191.11:11.  was  supplied  to  domestic  con- 
sume, -.  ami  2,518,769,000  CU.  ft.,  valued  at  $282,066,  was 

supplied   to   industrial   consumers.     The  gas  supplied   for 

industrial  purposes  was  chiefly  the  product  of  the  oil  wells 
and  was  utilized  for  drilling  and  pumping  in  the  field. 
The  number  of  gas  wells  in  California  at  the  close  of 
1910  was  55.  three  gas  wells  having  been  drilled  during 

the  year.  The  number  of  gas  wells  abandoned  in  1910  was 
twelve. 

The    produ,  ore    in    India    increased 

from  642,675  ion-,  valued  al  $1,819,640,  in  1909,  to  son. on: 
ions,  valued  al  $4,145,275,  in  1910.     The  principal  mining 

year  was  done  in  the  Central 
Provinces, 

Many  attempts  have  been  made  to  introduce  paper  as 

a  substitute  for  the  costly  prepared  skins  used  by  gold- 
beaters,  but  only  with  partial  success.  Paper  was  employed 

before  goldbeaters'  skin  for  making  leaf  metals,  and  the 
I  hinese  and  Japanese  still  use  paper,  made  from  the  fibres 
of  the  mulberry  tree,  for  goklbeatiug.  For  the  first  stages 

of  goldbeating,  animal  parchment  has  been  used  since  the 
seventeenth  century;  also  vegetable  parchment  in  the  later 

stages.  Comparative  experiments  have  shown  that  animal 
parchment  permits  only  a  relatively  very  slight  reduction 

of  the  metal  sheet:  parchment  paper  allows  the  metal  lo 
be  beaten  somewhat  thinner,  but  when  the  limit  is  passed 

the  metal  adheres  so  firmly  to  the  paper  that  it  cannon 

be  separated  without  damage.  According  to  a  process 
devised  by  J.  Heinrich  (tier.  Pat.  12:1.197).  thin,  tough 
paper  of  substance  of  25  to  30  gm.  per  square  metre  is 
steeped  in  a  hot  solution  of  borax  or  alum.  The  paper 
is  stretched  over  frames,  and  a  coating,  first  of  albumin 
and  then  of  isinglass  solution,  is  applied,  first  to  one  side 

and  then  to  the  other.  Papers  of  various  kinds  are  now 

used  in  many  goldbeaters'  shops,  but  only  for  the  first 
stages;  the  leaf  metal  is  always  finished  between  ordinary 

goldbeaters'  skin.  Leaf  made  from  baser  metals,  however, 
is  beaten  throughout  between  paper.  A  paper  which  will 

serve  all  the  purposes  of  skin  for  Ihe  manufacture  of  gold- 
leaf  has  yet  to  he  discovered. — \V.  Theobald  in  Papier 
Fnhfil:ont. 

By  far  the  most  important  of  the  six  gold  mines  in  the 

Dutch  Easl  Indies  i-  the  Redjang  Lebong,  Sumatra;  during 
1910  the  value  of  Ihe  output  was  £403.000  and  the  dividend 

was  al  the  rale  of  100$  .  The  next  largest  is  the  Ketahoen. 

also  in  Sumatra;  the  output  was  worth  £114.000.  and  the 
dividend  was  20%.  There  are  two  producers  in  Celebes, 
the  Totok  ami  Paleleh,  yielding  663,500  ami  £58,500  dnring 

1910.  respectively;  the  latter  paid  7%$  dividend.  The 
Sintoeroc  in  West  Home,,  produced  C17.500  and  made  a 
small  profit. 
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Russian  Gold  Production  in  1911 
■ 

Reporta  tin-  beginning  to  soma  in,  though  do)  of  a  taftV 

ru'nilv  complete  chancier,  respecting  the  void  prodnetion 
in    IttisMii    and    SilH'iia    «tm-jy  vr    the    pat)    Mar.      One    is    lo 

tin-  effect  ihai  in  tha  Urals,  while  t lu-  production  ill  1910 

•  ■hi    180  p   la*  of  gold  and  of  platinum 
i<>  hIhhii  ething  like  tha  same  totals  are  to 

be  expeetad  aa  tha  results  of  working  lasl  year,  191 1,  al- 

tlioiiLrli  it  is  remarkable  that,  the  price  of  platinum  hav- 

ing soared  away  in  a  hitherto  unattained  level,  namely, 
36,000  to  37,000  rubles  per  pood,  the  quantity  of  platinum 
produced  will  be  seen  to  have  remained  at  abonl  the  level 

of  tha  preceding  year.  That  does  not,  of  course,  prevent 

tha  platinum  prodnaere  from  having  made  a  One  year's 
ml  of  the  metal  last  year.  The  future  of  the 

Oral  gold  industry,  it  is  now  seen  clearly,  must  be  based 

on  vein  gold,  because  the  gold  sands  thai  yielded  such 
handsci, ie  returns  to  the  gold  «  the  pas)  appear 
to  have  nil  thai  is  of  real  value  washed  out  of  them,  and 

it  is  only  the  remains  of  the  gold  sands  that  now  respond 

to  the  efforts  of  the  gold  producer.  The  individual  i_--.dil 
washer,  in  view  of  the  metamorphosis  in  the  industry,  will 
now  rapidly  disap]  ear.  ami  mining  am!  stamping  plants, 

and  all  the  appliances  accompanying  the  working  of  gold 
quarts,  will  lake  his  place  and  he  will  only  he  an  auxiliary. 

In  the  neighboring  area  —  Western  Siberia — the  gold  s»"ds 

are  als..  weakening,  and  here,  too,  the  question  of  vein 

gold  is  the  one  thai  is  occupying  the  mind  of  the  gold 
producer,  who  appears  usually  in  the  form  of  joint-stock 
companies  largely  financed,  as  is  known,  from  outside  the 
country.  There  is  a  company,  known  as  the  Russian  Gold 

Co.,  the  principal  function  of  which  appears  to  be  the 

financing  of  various  enterprises  that  yield  sufficiently  good 

pros|ieets  t<>  justify  their  being  mi  supported.  The  produc- 
tion of  gold  in  Western  Siberia  amounted  to  about  280 

poods  in  1910.  and  in  1911,  as  in  the  ease  of  the  Urals, 
is  expected  to  be  about  equal  to  this. 

Going  farther  to  the  famous  Olekinin  and  Vitini  river 

basins  where  the  Lena  Gold  Co.  has  operated  with  sueh 

wonderful  success — at  all  events,  as  a  producer — the  yield 
this   last   year  is  expelled   in  come   on)    interior  tn   thai    of 

1010,  which   was   about    845    p   Is,   because   the   want    of 
water  made  it  difficult  in  many  eases  and  impossible  in 
others  to  wash  the  gold.  Other  areas  now  well  known  as 

gold-producing  ones  within  the  limits  of  the  Russian  Em- 
pire are  the  Priamur  and  the  Primorsk.  In  these  two 

provinces  the  difficulties  attending  the  production  of  gold 
are  well  known,  consisting  chiefly  in  the  absence  of  labor, 

power,  and  of  the  means  of  communication,  not  to  speak 
of  the  faulty  slate  of  knowledge  there.  The  production 

of  '.-old  in  1010.  which  was  something  like  S00  poods 
in  these  provinces,  has  received  a  serious  setback  in 
1911  and  is  expected  to  have  made  no  better  than  700 

poods  when  the  figures  are  available.  This  preliminary 
statement  for  1911  indicates  that  while  the  nearer  gold- 
fields,  those  of  the  Urals  and  Western  Siberia,  will  soon 

have  done  with  dredges,  the  more  distant  ones,  namely,  those 
of  Eastern  Siberia  and  as  far  northeast  as  the  Tehukot 

peninsula,  where,  as  has  been  repeatedly  pointed  out,  about 

■  <~>' ,  of  the  gold  comes  from  sands,  will  afford  a  market 
for  dredges. 

The  gold  sands  of  Eastern  Siberia,  of  course,  vary  in 
richness,  and  independent  workers  as  well  as  the  strong 
companies  will  attack  the  richer  sands  first.  But  as  Rus- 

sian gold  reserves  are  now  attracting  more  attention  than 

ever  before,  always  putting  aside  the  temporary  gold  fevers 
such  as  attended  the  speculative  world  a  year  or  two  ago, 

the  determination  to  get  the  best  out  of  the  ground  cannot 

fail  to  cause  those  engaged  in  the  work  to  bring  the  best 
appliances,  plant,  and  apparatus  into  operation  that  the 

means  at  their  disposal  may  make  possible.  Every  year  the 
number  of  dredges  at  work  in  Russia  shows  an  increase, 

and   as   the  suitability   of  these   for  work  becomes  known 

'One  pood  of  pure  gold  is  worth  $10,S86.72.  • 

i"  local  man  the)   will,  ••• 
maud.    Tha  ehial  difficulty  tor  the  moment  is  the  obati 

of  tin-  Russian  Government,  which  will  not  aariil  the 
industry  by  allowing  foreii  free  entrj 

a  reduced  duty  -..  ai  to  bring  the  lower  grade  -an. I-  within 
the  reach  of   profitable  operation,     At   the  same  timi 

is  notorious  thai   the  Russian  made  dredge  is  an  exceed 

ingly  inferior  article  and  is  hardly  worth  buying  except 
to   handle  sands  of  a    lair   gold     lent.      Its  coal    is  enor 

moils,  owing  io  the  protective  doty,  and  the  interesl  eha 
able  on  this  prime  coal  is  sufficient  to  wipe  out  a  oonaid 

arable  margin  of  the  gold  <   tent  of  the  Bands,  as  far  aj 
the  profit  and  loss  account  of  the  respective  concerns 

i:m   the   Russian  goldflelds,  oven   in  the   Far  East,  are 
not  exclusive!]  alluvial.    They  have  I   n  demonstrated  in 

many  districts  to  be  largely  ol  ■  old  bearing  veins,  and 
when,  as  indicated  above,  the  intensive  exploitation  of  the 

sands  has  reached  its  maximum,  which  must  take  place 
at  a  much  more  rapid  rate  now  than  previously,  there 

will  be  an  appeal  to  the  lower-lying  vein  gold  ami  a  call 
for  the  mining  plant  and  machinery  required  for  its  ex- 

ploitation. 

Production  and  Dividends,  Portland  Mine 

The  record  of  production  and  dividends  of  the  Portland 

gold  mine.  Victor,  Colorado,  covering  the  period  from  April 
1,  1S94,  In  December  31,  1911.  was  given  in  the  recently 
issued  annual  report. 

Net  Tons.  Gross  Value. 
April    1    to   Dec.   31.    1S94    7.826.286  «       563.97S.7S 
Jan.    1    to    Dec.    31.    1895    31.516.346  1.700.034.89 

1896    23.59S.172  1,116.128.29 
1897    18,852.224  1. 1 77.612.65 
1898    27.798.850  1.879,681.96 
1899    38,548.090  1,951,219.34 
1900    60,786.765  2,351,396.26 
1901    76,905.550  2.40S.413.23 
1902    89,664.279  2,334,023.76 
1903    90,244.582  2,608,993.59 
1904    96.521.385  2.598,724.84 
1905    109,233.496  2,422.033.42 
1906    103,614.253  1,932,083.22 
1907    79,960.049  1,600,950.52 
190S    94,311.432  1,834,080.79 
1909    83,908.459  1,438.650.35 
1910    67,515.200  1.241,168.30 
1911    50,258.435  1,140,054.05 

Total      1,151.063.843  J32.2S9.315.21 

VICTOR  MILL 

July    1    to    Dec.    31,    1910         46,237.000  118,253.44 
Jan.    1    to    Dec.    31,    1911       120,961.000  424.4S9.15 

Grand    total      1.318,261.843  $32,827,057.80 

Total   dividends  paid  to  Jan.   1,   1912   $8,917,080.00 

Personal  injuries  occurring  to  workers  on  the  Los 

Angeles  aqueduct  form  the  subject  of  a  paragraph  in  the 

recently  issued  report  of  William  Mulbolland,  chief  en- 
gineer, for  the  year  ended  June  30,  1911.  The  statistics 

cover  the  entire  period  during  which  construction  has  been 

in  progress,  approximately  five  years.  From  the  beginning 

of  construction  work  on  the  aqueduct  to  the  date  of  the  re- 
port, 653  cases  of  injury  to  employees  have  been  reported 

to  the  department  for  investigation.  This  total,  however, 

includes  all  cases,  no  matter  bow  slight  the  injury  and  re- 
gardless of  whether  or  not  the  employee  lost  any  time  by 

reason  thereof.  In  pursuance  of  the  policy  adopted  by  the 

Board  of  Public  Works,  half  pay  has  been  allowed  during 

the  period  of  disability  due  to  such  injuries,  to  325  of  the 

injured  employees,  the  total  amount  paid  out  on  such  half- 
pay  allowances  being  $12,454.58.  In  eight  eases  the  em- 

ployees have  made  claims  for  damages,  six  of  these  cases 
resulting  in  suits  for  damages.  An  aggregate  sum  of  $7750 

has  been  paid  in  settlement  of  such  damage  claims,  and 
there  are  three  suits  for  damages  still  pending  against  the 

city  growing  out  of  personal  injuries  received  by  employees 
on  the  aqueduct  while  engaged  in  the  performance  of  their 
duties. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  Invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own,  be- 

lieving that  careful  criticism  is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  is  determined  by 
its  probable  interest  to  the  readers  of  this  journal. 

The  Estimation  of  Tonnage 
The  Editor: 

Sir — Mr.  Soulier's  article  in  your  issue  of  January  27 
will  have  been  welcomed  by  mill  and  cyanide  men  who 

have  10  obtain  tonnage  figures  From  specific  gravity  meas- 

urements of  their  pulp.     II'  the  author  could  give  s   
hints  on  how  to  obtain  the  value  of  'A'  (density  of  solid) 
in  the  ease  of  clayey,  graphitic,  or  otherwise  nonhomogene- 
oue  ores,  his  article  would  he  of  yei  greater  value.  A 

short  time  ago  I  attempted  to  obtain  the  weight  of  ore 

passing  through  a  tube-mill  by  taking  ihe  weight  and  spe- 
cific gravity  of  the  discharge  from  the  feed  cone,  but  could 

obtain  no  reasonably  consistent  figures.  The  ore  contained 

quartz  with  a  large  amount  of  clay  and  oxide  of  iron;  on 
drying  il  at  steam  heal  and  then  determining  its  deusih 
in  Ihe  usual  way.  quite  discordant  results  were  obtained, 

probably  due  to  varying  oxidation  of  the  iron  and  dehydra- 
tion of  the  alumina.  Further  attempts  were  made  by  tak- 

ing B  litre  of  pulp  in  a  flask  ami  weighing  it,  then  allow- 
ing the  solids  to  settle,  and  determining  the  specific  gravity 

of  the  clear  supernatant  liquid.  As  much  as  possible  of 
this  liquid  was  then  siphoned  off  and  the  flask  tilled  with 

a    liquid    of    different    specific    gravity,    such    as    alcohol    or 
concentrated  cyanide  solution.  After  thorough  mixing,  ihe 
Hash  was  again  weighed,  the  solid  allowed  to  settle,  and 

ihe  specific  gravity  of  the  supernatant   liquid  determined. 
from  these  weights  values  for  Ihe  density  of  ihe  solid  were 
obtained,  hut  these  were  scarcely  better  than  those  obtained 

by  the  drying  method.  Can  Mr.  Stadler  help  llmse  in  like 
difficulty  who  have  not  a  nice  clean  ore  of  regular  density 

In   work   with.'  T.    I!.  GREENFIELD. 

El  Oro,  Mexico.  February  8. 

[The  article  on  estimation  of  tonnage,  by  A.  W.  Allen. 
published  elsewhere  in  this  issue,  will  doubtless  serve  to 

meet     •  correspondent's  need. — Editor.] 

The  Chicksan  Mines,  Korea 

'flic   Editor: 

Sir — [n  my  description  of  the  Chicksan  mines.  Korea, 
published  in  the  Mining  and  Scientific  Press  of  April  1, 

lull,  the  following  passage  occurs,  "enough  work  has  been 
done,  however,  to  show  that  the  vein  [al  Homune]  is  of 

good  size  and  has  an  average  gold  content  of  .+44  per  ton." 
Tin'  mine  was  full  of  water  at  the  time  of  my  visit  to  the 
property,  ami  this  statement  was  based,  among  other 

sources  of  information,  upon  a  report  on  the  Chicksan 

mines  published  by  the  Shibusawa-Asano  Mining  Partner- 
ship, where,  following  a  statement  that  Ihe  assay  results 

are  from  samples  taken  from  a  vein  throughout  its  whole 
breadth  and  at  several  places  in  Ihe  vein.  Ihe  gold  content 

of  the  Homune  vein  is  given  as  2.21  OZ.  Edwin  W.  Mills 

has  since  written  me  that  "according  to  the  Koreans.  Ihe 
Homune  vein  produced  a  great  cmantily  of  gold  down  to 
a  depth  of  some  120  to  130  ft.  At  this  point  the  inflow 

of  water  was  so  great  that  further  work  had  to  be  aban- 
doned. Under  iny  direction  the  main  shaft  was  sunk  to  a 

depth  of  245  ft.,  and  a  vein  of  quartz  was  found  ahoul 

.'111  II.  from  the  shaft  on  the  225-ft.  level.  But  no  vein 
with  an  average  gold  content  of  $44  per  ton  has  yet 

been  proved  at  Homune."  The  wording  of  the  Japanese 
report  is  obscure,  and  as  Mr.  Mills  was  at  one  lime  super- 

intendent of  the  property  he  should  be  in  a  position  to 

speak  authoritatively  regarding  it,  Mr.  Mills  further  ob- 
jects to  my  designating  Ihe  terms  of  this  concession  as 

favorable,  since  other  companies  now  operating  in  Korea 

enjoy   even   more   favorable   terms.      It    seems   to   me.   how- 

ever, more  accurate  lo  speak  of  these  latter  as  unusually  fa- 

vorable, rather  than  to  regard  the  former  as  unfavorable. 
During  1011  the  Chicksan  Mining  Co..  an  American  com- 

pany, in  which  ihe  Korean  Exploration  Co.  ami  ihe  Shibu- 
sawa-Asano Mining  Partnership  hold  equal  interests,  has 

been  finally  organized.  This  company  was  referred  lo 

in  my  description*  as  though  it  were  already  formed,  though 
ii    was  at  thai   lime  only  in   process  of  formation. 

Thomas  T.  Read. 

San  Francisco,  February  Hi. 

Precipitation  of  Copper  From  Mine  Waters 
The   Editor: 

Sir — A  reference  lo  the  precipitation  of  copper  from 
sulphate  solution  by  the  use  of  metallic  iron,  which  does 

not  appear  to  have  come  to  the  attention  of  your  Rio  Tiuto 

correspondent,  \V.  G.  Nash,  ami  which  has  considerable 
interest  lor  students  of  the  subject,  is  found  in  the  writings 

of  Aureolus  Philippus  Xheophrastus  Bombast,  of  Hohen- 

heim.  called  'Paracelsus  Ihe  Great',  who  was  born  about 

1493  and  died  in  1541.  In  the  'Book  concerning  Ihe  Tinc- 

ture of  the  Philosophers',  chapter  VI,  is  found  the  fol- 
lowing statement : 

"This  work  is  a  wonderful  one  in  Ihe  light  of  Nature, 
viz.,  thai  by  the  Magistery  or  the  operation  of  the  Spagvr- 
isl,  a  metal  which  formerly  exisled  should  perish  and 

another  be  produced.  This  fact  has  rendered  that  same 

Aristotle,  with  his  ill-founded  philosophy,  fatuous.  For 
truly,  when  Ihe  rustics  in  limitary  cast  iron  at  the  proper 

season  into  a  certain  fountain,  commonly  called  Ziffer- 

brunnen,  it  is  consumed  into  rust  and  when  this  is  lique- 
licd  with  a  blast-fire,  il  soon  exists  as  pure  Venus  [copper], 

and  nevermore  returns  lo  iron.     Similarly  in   the  mountain 

C   inouly  called    Kulenherg  they  obtain   a   lixivium   out  of 
inarcasites,  in  which  iron  is  forthwith  turned  into  Venus 

of  a  high  grade,  and  more  malleable  than  the  other  pro- 

duced by  nature." This  statement  affords  clear  proof  of  the  fact  that  this 

method  of  gaining  copper  was  not  merely  an  experiment, 

but  was  actually  a  process  commercially  resorted  to  for 

the  purpose  of  procuring  the  metal.  It  is  also  one  of 
Ihe  clearest  and  most  definite  statements  of  the  reason  why 
Ihe  alchemists  believed  in  the  transmutation  of  metals. 

If  by  merely  immersing  metallic  iron  in  clear  spring-water 
the  iron  disappears  and  copper  is  found  in  its  place,  what 
heller  evidence  could  there  be?  The  paragraph  cited  above 

is  found  in  the  English  translation  by  Arthur  Edward 

White.   Volume   1.   page   2S,   published   in   London   in  1894. 
Horace  V.  Winchbli.. 

Minneapolis.   February  8. 

Gold  Deposited  by  Magnetic  Electric  Currents 
The  Editor: 

Sir — The  article  in  a  recent  issue  of  the  Mining  and 

Scientific  Press,  entitled  'A  Mountain  of  Gold',  by  T.  A. 
Kiekard.  ami  a  review  of  which  appeared  in  the  Literary 

Digest,  January  13,  1012,  impels  me  to  air  my  views  as 
to  the  method  by  which  gold  is  deposited  in  quartz  veins 
or  bodies.  1  am  no  geologist  or  metallurgist,  but  have 

spent  almost  thirty  years  in  Ihe  gold-mining  field,  during 
which  time  I  have  visited  and  seen  many  mines  and  pros- 

pects, and  have  often  noted  conditions  that,  lo  my  reasoning, 
conflict  with  the  universally  accepted  theory  that  gold  is 

deposited  in  quartz  by  direct  precipitation  from  solution. 
1  cannot  reconcile  Ibis  theory  with  Ihe  fact  that  orebodies 

become  impoverished  in  depth.  Again,  in  all  artificial  pre- 

cipitation, the  gold  precipitates  as  a  powder — in  little  sep- 
arated granules — and  1  would  judge  natural  precipitation 

would  do  the  same.  I  do  not  dispute  the  fact  that  gild 
is  held  in  solution  in  the  water  of  the  earth  and  seas,  and 

possibly  some  gold  is  deposited  by  precipitation  directly 
from  the  solution,  but  this  must  be  distributed  more  uni- 

formly throughout  the  mass  than  the  rich  bunches  and  nug- 

gets will  admit  of. 
I  believe  the  gold   is  deposited  by  magnetic  currents,  of 
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whnl  l»    lull         I  hark 

and  forth,  pirlc  up  and  rarrj     in  other  words,  !><•.•■      im 
pragnated  with  the  ̂r» •  1 « I  electrons,  and  •■•!  b)  them 
until  they  tatai  m   contact    with  quarts,   which   i-  .1   pre 
cipitant.     Tin'  gold  once  dapoaitad  acta  a-  an  agent  • 
traetion  for  more  gold,  (he  same  aa  amalgam  in  h  mill;  ami 
I  hold  where  rich  bnnchea  ami  nugget*  in  i|uartz  are  found, 

t-  arera  it  !  crossed. 

Than  i*  ;>  hall  of  country  east  of  the  Mother  IxmIb  in 
California  that  is  lull  of  flaaures,  which  are  young,  geolog 
n. illy  ipeaking,  ami  In  many  of  these  rah  ore  is  found 

■    near  the  surt'aee.  hut   invariably    the  amount   decreases 
rapidly  with  depth,  and  no  great  depth  of  that.  The  rea- 
xui   is.  thai   tii'  recent   date  and   the 
currents  acting  slower  with  depth,  there  has  nol  I   n  tune 
tor  enrichment.    There  is    loubl  in  my  mind  but  thai. 
in  ages  iii  come,  all  these  reins  will  have  been  enriched  in 
depth,  according  in  the  energy  in  the  currents  ami  the 
auriferousneai  of  the  surrounding  country.  All  the  older 
formations  or  \eins  where  ore  of  good  value  is  found  near 
the  surface  almost   Invariably  are  found  in  contain  or   
wilue  in  a  substantial  depth,  ami  if  gold  is  deposited  by 
direct  precipitation  i"  a  certain  depth  in  old  assures,  why 

in  the  younger  onesl  Further,  since  gold  precipitates 
in  a  powdered  form  artificially,  it  is  reasonable  to  suppose 
it   would  iln  the  same  naturally. 

I  account  for  the  solid  nuggets  as  having  been  formed 

•■I  inde|   lent  worth,  whin.  prove  in  be  tin-  eoi 
explanatini        \>  i,,  t lie  theory,   he  pi  man) 
elements  thai  are  attractive  ami  is  no)     warily  In 
lllel     With    that     ..I     .1. -i  in    -..lull      ullll 

currents  ait   through  the  latter      When  the  l  nited  Stales 
Geological  Hnrvej  »n>  i i ■  - 1  formed,  0    I     Becker  uudei   I 
Held  tests  as  in  (he  strength  and  possible  importance,  fron 
the  pnini  of  Mew  ,ii  is,  of  the  earth  cum 
The  work  waa  expensive,  results  conflicting,  and  the  matter 
was  |riven  up  witbonl  definite  results.     In  the  decades  since 
these  studies  were  mnde,  much  has  been  learned  about 
netisni  ami  nboul  methods  of  measuring  currents,    Thi 
lotions  nl   electric  currents  to  solution   ami  deposit!   >f 
metals  are  also  better  understood,     Perhaps  a  re  study  of 
the  whole  problem  now  would  lead  to  positive  result-,  i 
affirmative  or  negative,  and  if  sn.  would  seem  to  be  well 
worth   while.      Kuril  hi. 

Heating  Cyanide  Solutions The  Editor: 

sir     Willi   reference   In  the  benefits  derived   from  slime 
treatment  with  heated  solution,  the  one  probably  least  eon 
-i.ii'n.i  i-  increased  Biter  capacity.     1  offer  the  following 
r   nl  nl   results  obtained  with  two  Just  laboratory  tillers 

run  simultaneously,  one  cold  ami  one  at  aboul  mo  !•'..  at 
constant  vacuum  mi  identical  pulp.  The  wash  solution  in 
each  ease  was  cold. 

Test  1 

\'.l 

1 

fake.   1 

t 
Time. Value 1  irv  W'l.,  Moisture, 

nun. 

       (ill 

e.e. 

1570 785 per  ton,         KCN.      I'.A. $1.86            1.3          0.5 

1.4.'.             1.1           0.4 

gm. 

825 

36% 

Washing  A  with  enhl  water.  .  . 
       Ill) 

Loading  B  at  lmi  F          20 

1570 2.os            1.3          0.5 
sin 

:i4 

Washing  B  with  enhl  water.  .  . 
     lllll 

1435 0.02           0.55        0.25 

Difference  by  tire  assay  in ai 

ing 

« 
lie 

ill 

favor  "I'   hen 

in 

?   pul| 

i     OVer    loading    enhl     nil     sal 

ie   length 

cycle,  $0.28 per  Inn. 
Test 

No.  2 

1   

Solution  Displaced,   < 

«   C 

ike.   1 
Loading  A  at   70  F   

Time, 

min. 

45 

      ."ill 

e.e. 
1  635 

830 1850 

Value 
per  ton.          KCN, 
$1.36             1.05 

1.20 
1.36              1.05 

Dry  Wl. 

-in. 

Ol", 

885 

Moisture, 

'. 

41 

Loading  1'.  at  IikiF   
      15 

38 

      so 

iii 2400 

g  pui 

0.42 

i  over  loading  enhl  mi  same   length Difference  by  lire  assay  in tai 

iim 
v; 

hie in 

favor  nl'  hea cycle,  $0.28 
per  ton. 

by  the  gold  electrons  being  welded  together  by  the  magnetic 
currents  at  the  time  of  being  deposited.  The  quartz  elec- 

trons (I  use  the  word  electrons,  since  an  electron  is  sup- 

posed In  he  the  ultimate  element  nl'  matter,  hence  all  mal- 
lei' must  resolve  itself  into  electrons)  are  disintegrated  ami 

disposed  of  by  the  sa    method  thai  the  gold  is  deposited. 
1  quite  agree  with  Mr.  Rickard  in  his  statement  that  it 
is  hardly  likely  that  veins  of  solid  gold  will  ever  he  dis- 

covered, or  any  deposits  larger  ami  richer  found  than  any 
heretofore  known.  I  believe  thai  it  was  intended  for  gold 
to  be  a  precious  metal.  In  he  used  for  its  present  purposes, 
ami  that  the  same  is  true  with  the  nlher  metals,  wliieh  have 

all  been  deposited  in  proportion  to  their  various  uses.  Cre- 
ating a  deposit  of  -nhl  would  destroy  its  value  fur  the  pur- 
pose intended.  My  theory  of  the  slow  formation  of  -old 

in  veins  and  orebodies  by  magnetic  currents  does  nol  admit 
of  such  a  possibility,  since  geologically  the  veins  and  bodies 
are  not  old  enough.  I  believe  in  the  distant  future,  when 
gold  deposits  shall  have  become  exhausted,  gold  will  be 
collected  by  electro-magnetism  (generated  at  stations  for 
the  purpose)    from  the  earth  and  sea. 

F.  -1.  Martin. 

Angels,  California.  January  25. 

[Mr.  Martin  need  offer  no  apology  for  writing.  A  man 

need-  be  expert  neither  as  geologist  nor  metallurgist  in 
order  to  make  observations  of  value,  and  Mr.  Martin's 
notes  on  the  relative  ages  of  veins  in  the  California  gold 
belt,  based  upon  his  long  acquaintance  with  the  region,  are 

A  consideration  of  the  above  results  will  show  that  in 

preheating  pulp  going  to  the  other  filters  (in  this  ease  a 
very  difficult  natural  slime)  the  loading  period  was  reduced 

60%,  the  permeability  of  the  cake  to  wash  solutions  in- 
creased and  more  undissolved  gold  put  into  solution  during 

both  loading  ami  washing  periods.  On  the  other  hand,  by 
preheating,  the  cycle  could  have  been  reduced  from  150 
minutes  to  110  minutes  for  the  same  efficiency  as  when 
loading  cold,  increasing  the  filter  capacity  27%.  In  the 
mill  for  which  three  tests  were  run  the  total  tonnage  could 

thus  have  been  increased  21%,  the  capacity  of  the  filter- 
plant  being  the  limiting  factor  in  tonnage  treated. 

Nina.  Cunningham. 
Millers.  Nevada,  February  3. 

Federated  Malay  States  Gold  Output 

The  amount  of  gold  exported  during  the  month  of  No- 
vember 1011  was  775  oz.  from  Raub.  The  total  amount 

exported  during  the  previous  months  of  the  year  was: 
From  Seremban,  241.70  oz.;  from  Raub,  0134  oz. ;  or  a 
total  of  0375.79  oz.  The  total  amount  exported  to  the 
end  of  November  was:  From  Seremban,  241.70  oz.;  from 
Raub,  0000.40  oz.;  a  total  of  7150.70  ounces. 

Silver-lead,  zinc,  and  copper  ores  were  mined  in  the 
Ussuri  mining  district  during  1910  in  respective  quanti- 

ties, as  follows :  2085  tons,  14,770  tons,  and  40  tons. 
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Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  mall. 

Our  readers  are  Invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

C OPPEB  is  sometimes  added  to  nickel  steel,  to  the  extern 
of  '_■';,  for  being  armor-plate  to  resist  corrosion. 

AMERICAN   rosin   in   large  quantities  is  being  sold  in 

Japan,  an  order  of  3000  barrels  having  been  sold  at  one 
time  through   Yokohama   in 

DOLLS   tor  grinding  lasted  nine  years  in  the  Colorado 

Springs  plant  of  the  Portland  Gold  M.  Co.,  and  two 

new   sets  of  16   by   32-in.    mils  have  just    been    suhsi  i 
for  the  old  ones,  at  a  cost  of  $4034.13. 

C'IBROCS  talr  is  a  variety  of  talc  or  soapstone  that 
occurs  at  hut  one  locality  in  the  United  Slates,  Gouver- 

oeur,  St.  Lawrence  county.  New  York.  It  is  used  prin- 
cipally to  give  weight  to  paper.  In  1910  the  production 

was  some  70,000  tons,  of  an  average  value  of  a  little  over 

*10  per  ton. 

T  ODE  locators  in  California  are  required  by  state  law 
to  file  proof  of  labor  within  30  days  after  the  time  limit 

for  performing  such  labor,  hut  there  is  no  90-day  require- 

ment as  to  work.  The  statute  merely  provides  that  de- 
velopment work  shall  be  of  the  character,  in  the  manner, 

and  within  the  time  required  by  the  laws  of  the  United 
States. 

PERMISSIBLE  charges  for  surveys  and  charges  for  pub- 
lication in  newspapers  have  been  fixed  by  the  Commis- 

sioner of  the  General  Land  Oilier,  in  accordance  with  the 

provisions  of  the  Land  Office  regulations.  In  a  daily  paper 

the  charge  may  not  exceed  +7  for  each  ten  lines  for  the 

full  period  required  by  law.  For  a  weekly  paper,  $5  is 
the  permissible  charge.  For  the  publication  of  citations 
in  contests  or  hearings,  not  more  than  $8  may  he  charged 

for  five  publications  in  a  weekly  paper,  or  $10  for  pub- 
lication in  a  daily  paper  for  thirty  days.  When  it  appears 

that  excessive  charges  have  heen  imposed  by  any  surveyor, 
prompt  steps  are  taken  to  correct  it. 

TN  assaying  ores  containing  much  copper  this  metal  is 
largely  concentrated  in  the  lead  button,  making  it  hard, 

and  necessitating  repeated  scoritications.  and  in  some  cases 

a  preliminary  removal  of  the  copper  by  solution  of  lie-' 
ore  in  nitric  acid.  This  leaves  the  gold  in  the  insoluble 

residue,  which  is  filtered  off.  and  the  silver  in  the  solution 

is  thrown  down  by  hydrochloric  acid.  The  resulting  pre- 
cipitate of  silver  chloride  is  tillered,  ami  the  residue  and 

the  precipitate  are  scorified  together.  Ores  containing  much 
arsenic  or  sulphur  are  generally  roasted  at  a  low  heat,  and 
the  assay  is  made  on  the  roasted  material,  hut  this  must 

be  carefully  done,  otherwise  considerable  losses  will  occur. 

rr,ELLURIlTM  can  he  detected  in  ores  by  a  method  re- 
eently  described  by  G.  T.  Holloway.  who  suggests  a 

method  of  isolating  the  metal  from  ore  for  testing  pur] 
by  concentrating  it  with  the  gold  and  silver  in  a  lead  button 

obtained  by  the  ordinary  tire  assay,  it  being  possible  to 

treat  as  much  as  50  to  60  gm*  of  ore  in  this  way.  The 
lead  button  is  then  dissolved  in  nitric  acid,  diluted,  and 

the  tellurium  precipitated  by  means  of  lead  foil,  the  de- 
posit  thus  obtail  _   then  cleared  and  tested  by  i   - 

oentrated  sulphuric  acid.  If  tellurium  is  present  a  deep 
violet  color  is  produced  that  disappears  on  further  heating. 

Manganese  peroxide,  when  present,  sometimes  interferes 
with  this  test. 

TN  explosives  for  use  in  the  open  air.  such  as.  for  example, 

quarrying  or  railroad  excavation,  strength  and  efficiency 

in  removing  rock  are  the  qualities  that  are  most  important, 
and   usually  are  the  only   ones  that  need  consideration  in 

the  selection  of  a  suitable  explosive.  Explosives  that  are 
to  be  used  in  tunneling  must  not  only  possess  strength 

and  efficiency,  but  also  he  of  such  composition  that  upon 

exploding  they  will  not  give  off  large  quantities  of  poison- 
ous or  offensive  gases.  In  explosives  intended  for  use  in 

coal  mines,  a  further  property  is  most  important.  Be- 
sides ]>i-  qualitife  of  strength,  efficiency  in  break- 

ing down  coal*  ami  freedom  from  poisonous  explosion 
products,  the  explosive  should  be  of  such  nature  as  not 
readily  to  ignite  explosive  mixtures  of  gas  or  coal  dust. 

■\TT11EX    mining  claims   are   re-located  in   such   a   way   as 
to   forfeit   the   rights  of   previous  locators,  the  ques- 

tion as  to  whether  the  improvements  made  are  forfeited 

-  upon  whether  they  can  be  considered  a  pi 
the  realty  or  not.  Thus,  in  California  it  has  been  held 

thai  an  engine  and  pump  became  part  of  the  realty,  and 

an  engine-house  with  15-hp.  engine,  boiler,  and  attach- 
ments, fastened  to  the  realty  and  used  for  development  of 

the  claim,  were  held  to  be  real  property,  belonging  to  the 

re-locator,  while  a  cabin  sel  on  blocks  and  a  portable 
were  held  to  be  personal   property.     The  land  department 

has  held  that  the  improvements  re-located  cannot  1   ounted 
a>  pari  of  the  $500  expenditure  required  by  law. 

T'HE  oldest  locomotive-manufacturing  plant  in  Sweden, 
the  TrollhHttan  Mechanical  Works,  operated  by  the 

firm  of  Xydqvist  &  Holm,  is  now  constructing  its  one 
thousandth  locomotive.  The  plant  was  established  in  1847 

principally  for  making  heavy  eastings  and  turbines.  Loco- 
motive manufacture  was  begun  in  1871.  Imports  of  loco- 

motives into  Sweden,  mostly  from  Germany,  have  been  as 

follows  for  the  last  three  years  for  which  statistics  are 
available:  1907.  23.  worth  $55,370:  1908,  27.  worth  $78,830; 

1909,  11.  worth  $23,350.  In  1907  five  locomotives  were 
exported  from  Sweden  to  Denmark  and  one  to  Norway,  the 
total  value  of  the  export  being  $35,900.  In  1908  eight 

locomotives  were  exported,  all  to  Denmark,  the  value  being 

$90,460.     None  was  exported  in  1909. 

'T'O  ascertain  the  velocity  of  a  stream  choose  a  place 
where  the  channel  is  straight  for  100  to  200  ft.  and 

has  a  nearly  constant  width  and  depth:  lay  off  on  the 
bank  a  line  50  or  100  ft.  in  length,  marking  each  end; 

then  allow  small  chips  to  fioal  down  the  stream,  by  one 
of  the  methods  described  below,  noting  the  time  required 
for  these  to  traverse  the  distance  laid  off  on  the  bank. 

The  surface  velocity  in  feet  per  second  is  obtained  by 
dividing  the  distance  in  feet  passed  over  by  the  float  by 
the  time  in  seconds  it  takes  the  float  to  travel  this  dis- 

tance. The  average  of  several  such  determinations  will 

give  the  mean  surface  velocity  of  the  stream.  This  result 

multiplied  by  the  coefficient  0.S0  gives  very  nearly  the 
mean  velocity  of  the  stream.  To  obtain  the  area  of  the 
cross-section  of  the  stream,  stretch  a  tape  from  shore  to 
shore  and  take  the  depth  of  the  stream  at  intervals  of  2 

to  5  ft.  The  average  of  these  depths  may  be  assumed  as 
the  mean  depth  of  the  stream.  This  average  multiplied  by 

the  total  width  will  give  the  area  of  the  cross-section  of 
the  stream  in  square  feet.  The  discharge  is  found  by 

multiplying  this  cross-section  area  by  the  mean  velocity, 
as  obtained  by  the  float  measurements,  the  result  giving 

the  discharge  in  second-feet,  or.  in  other  words,  the  number 
of  cubic  (eci  flowing  past  the  point  of  measurement  each 
second.  In  determining  the  velocity  for  small  streams  and 

when  only  approximate  results  are  desired,  the  float  is 
placed  in  the  centre  of  the  stream  only.  For  larger  streams 
and  when  greater  accuracy  is  desired,  a  tape  is  stretched 
across  the  stream  and  the  distance  between  the  banks  is 

divided  into  a  number  of  equal  spaces  or  sections.  Floats 
are  then  allowed  to  drift  down  the  stream  as  near  as 

possible  to  the  centre  of  each  of  these  spaces,  the  same 
number  of  floats  being  used  for  each  section.  The  mean 

surface  velocity  is  then  assumed  to  be  the  mean  of  the  sur- 
face velocities  obtained  for  the  several  sections.  For  each 

float  the  distance  of  its  starting  point  from  the  right  hank 
is  recorded  as  indicated. 
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BULAWAYO,  80UTHERN  RHODESIA 

!>>..  I  l\i   Of   i  in    Bl  CTC8  Rl 

I  \\..\s\  ik  \    Smi       ,i     n    1  .rm  m  11  \siii. 

Thai  Rhodesia,  although  u  p  iiinorouH  lai 
grade  properties  and  doI  a  fen  mines  which  an  enduring 
in  depth)  i-  a  country  which  contain*,  in  the  main,  erratie 
•(uart/  ihoota  oi   mi  great  extent,  baa  been  general 

..1  for  yean  part,  although  in  times  of  great 

ty,  as,  for  instance,  ii m-ii t ̂   the  tx   i  of  L90B  1910,  this 
ideration    is    often    wry    largely    disregarded.      How- 

ever,  from  time  bo  time,  events   happen   which  boi 

«mpinMM  the  truth  of  the  view  thai  in  the  majority  of 
Southern    Rbodeaian    mines    ii    is    unwise    ti>   1<>i >k    much 

md  the  pick  or  tin1  face  of  the  lasl  blast.    The  disaa- 
decline  in  the  fortune  Bucks  Reef  Gold  ' 

Ltd.,  affords  a  <-;t-«-  in  point.  In  1010  Bucks  Reef  shares 
quoted  at  68s.  Od.j  today  they  stand  al  about  7d. 
profit  for  the  year  1010  amounted  t>>  £33,115,  being 

:ii  the  rate  of  82s.  7d.  per  ton,  whereas  during  the  quarter 
ended  September  30,  1911,  a  profit  of  only  E2167,  or  L5s. 
9d.  per  ton,  was  earned.  More  recently  the  property  has 

lieen  operated  al  a  l"ss.  The  ore  reserves  were,  al  tin' 
.■nil  of  September  last,  only  about  one-half  of  what   they 

TYPICAL  SMALL  MINK   l\   RHODESIA. 

stood  at.  twelve  months  previously,  and  the  value  of  these 
reserves  was  also  one-half  of  what  it  was  on  September 
:!0,  1910.    During  the  last  month  or  two  the  stope  between 
the  second   and   third   levels  in   the    Prestw   1   block   has 

come  into  poor  ore,  consequently  the  grade  milled  for  Octo- 
ber and  November  was  lower.  A  little  while  ago  the  con- 

sulting engineer  visited  the  mine  and  reported  that,  while 
recent  developments  have  shown  an  improvement,  the  ore 
opened  up  will   not   be  available   for  some   months. 

A  satisfactory  improvement  is  to  be  noted  in  the  report 
of  the  Selukwe  Columbia  Gold  Mine,  Ltd.,  not  only  in  the 
profit  earned,  but  in  the  underground  development  as  well. 
For  the  year  ended  June  30,  1910,  the  operating  profit  was 
£8869,  while  in  the  twelve  months  ended  June  30,  1911, 
the  profit  was  £18.222.  The  improvement  is  in  a  large 
measure  due  to  the  satisfactory  manner  in  which  the  lower 
levels  on  the  main  lode  have  been  opened  up.  On  account 
of  this  the  tonnage  milled  has  been  increased,  and  further- 

more, the  grade  of  ore  sent  to  the  mill  has  been  augmented. 

With  a  view  to  increasing  development,  an  important  addi- 
tion has  been  made  to  the  plant  during  the  year  in  the 

form  of  an  electric  air-compressor  a!  the  auxiliary  shaft. 
This  compressor,  which  has  a  capacity  of  live  drills,  will 

be  "used  for  the  development  of  the  eastern  section,  and 
will  allow  the  six-drill  compressor,  at  the  main  power  sta- 

tion, to  he  used  entirely  for  the  main  and  No.  2  lodes. 

To  supply  the  extra  electric  power  required  for  the  com- 
pressor, a  second  generating  set  has  been  installed  at  the 

main   power  station. 

.   uniiiliille.l   anticipation*, 

roppei    nuolting  opei 

...nil. died    In     Hie     l'iiii....im  ikll    I  .    I. Id.,    Ill 

the    K 
p.. ni. .n-  of  Rhodesia  which  lie  i"  Ibe  north  of  Lb)  Zaui 

  pany  is  eon i.  the  melting  work  callta  ■  tin- 
pi".,   'ii    •  al   Lubumbashi,  close  to  the  Star  ••!   the  < 
mine  and   the   township  of   l\lizabcih\  illc.     The   method   of 
treatment   there  adopted  has  been  kepi  much  ol 
but  it   is  pretty  p   rally   known  thai  operations  are  nol 
resulting  too  sal  For  one  thing,  tin 
limine   ployed  is  Baid  i"  be  unsuitable,  and  although 
this  was  pointed  onl  before  they  were  installed,  the  Tan 
ganyika    <  management    insisted    on    carrying 
through   the  oris    i.     Then   again,   the   absence 
"i  a  ■_'   I  quality  of  coking  coal  al  a  reasonable  distance 
from  the  Tanganyika  C       ions  mines  has  been  a  serious 
economic   drawback.     With   the   existing   railway  sy  b 
Beira  is  Ihe  nearest  porl  of  the  Katanga,  and  coke  imported 
mer  this  route  from   England  costs  £14   to  £15  per  ton, 
ai    al   i    prohibitive  price.     With  a  view  to  remedying 
matters  in  this  direction,  the  Tanganyika  Coi   asions,  Ltd., 
recently  has  been  negotiating  with  the  Wankie  Colliery  Co., 
whose  property  is  situated  in  northern  Matabeleland.  What 
the  eventual  result  of  these  negotiations  will  be  is,  how- 

ever, much  of  a  speculation,  for  the  coking  possibilities 
of  the  Wankie  coalfields  me  problematical.     Recently  cx- 
tensiv   al  deposits  have  been  found  on  the  Congo-Zam- 

besi  watershed  by  the  Rhodesian-Katanga  Function  Rail- 
way Co.,  and  development  of  these  is  proceeding,  but  here 

again,  coke  is  a  very  questionable  matter.  Owing  to  the 

peculiar  geographical   position  of  the  Katanga  fields,  situ- 
;   I,   :is   they  are,  alniosl    in    the  heart    of  Africa,   with   the 

nearest  porl  in  Portuguese  West  Africa  and  as  yet  uncon- 
nected with  the  copper  belt,  the  outlook  for  these  areas, 

which  are  indisputably  of  highly  mineralized  nature,  is  far 
from  bright. 

LONDON 

Camborne  School-  Situation  Acute. — San  Felix  Mink 
Has  Good  Ore  Reserve. — Tin-Dredging  in  South- 

ern Siam. 

About  three  months  ago  I  referred  in  this  column  to 

the  parlous  slate  of  the  Camborne  Mining  School,  in  Corn- 
wall, and  to  the  short-sighted  policy  of  the  governors  in 

not  making  (be  most  of  the  new  principal,  W.  Fischer 
Wilkinson.  At  the  time,  I  mentioned  that  the  finances 
were  several  thousand  pounds  on  the  wrong  side  for  the 
year,  and  that  there  were  serious  thoughts  of  abandoning 
Ihc  King  Edward  mine,  where  the  practical  lessons  are 

given.  The  news  from  Cornwall  this  week  indicates  that 
the  position  is  becoming  acute.  It  is  stated  that  Mr.  Wil- 

kinson has  handed  in  his  resignation,  and  that  this  notice 
and  the  question  of  the  mine  are  to  be  discussed  at  the 
next  meeting  of  governors.  In  the  meantime  it  is  of  in- 
leiest  to  note  that  William  Thomas,  who  was  considered 

a  likely  candidate  when  Mr.  Wilkinson  was  elected,  has 
just  been  made  outside  examiner  on  mining  and  surveying 
in  connection  with  the  Royal  School  of  Mines  in  London. 
Mr.  Thomas  was  for  some  years  lecturer  on  mining  at 

Camborne  and  was  induced  to  leave  that  position  to  under- 
take the  reopening  of  Botallack.  This  work  has  proved 

too  much  for  many  other  engineers  besides  Mr.  Thomas, 
who  has  since  then  been  doing  good  work  as  a  teaeher 
elsewhere.  II  may  be  mentioned  that  the  Royal  School  of 
Mines  has  acquired  the  Tywarnkaile  mine  at,  Porthtowan, 
between  St.  Agnes  and  Redruth,  for  instruction  purposes 

connected  with  mine  surveying.  I  ought  to  add,  in  con- 
nection with  the  King  Edward  mine,  that  when  it  was 

acquired  there  was  a  full  expectation  that  it  would  yield 
a  substantial  income  from  the  sale  of  tin  concentrate. 
This  hope,  however,  has  not  been  fulfilled. 
Encouraging  news  comes  from  the  Tominil  company, 

which  owns  the  San  Felix  silver  mine  in  the  Tamazula 

district    of    Durango,    Mexico.      The    consulting   engineers. 
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Pearse,  Kingston  &  Browne,  writs  must  hopefully  of  the 

prospects,  which  is  comforting  to  Englishmen  who  put 

money  into  the  venture.  The  company  was  formed  in 

London  six  years  ago  to  acquire  from  Parry  Gossel  this 

old  mine,  which  liail  yielded  to  previous  owners  some  hand- 
some profits  from  the  auriferous  silver  sulphide  ore  sold 

to  smelters.  Mr.  Gossel  continued  t"  acl  as  mine  luau- 

and  consulting  engineer,  bul  later  was  succeeded  as 

manager  by  G.  W.  Schneider,  who  soon  disagreed  witli 

Mi-.  Gossel  as  in  llie  value  of  the  mine,  ll  was  then  found 
the  ure  led  by  the  old  owners  was  nol  rich  enough 

for  direct  shipment.  In  1908  the  late  Brnald  Richardson, 

nf  Swansea,  became  interested  in  the  scheme,  and  supplied 
additional  capital,  taking  preference  shares  in  the  company. 
lie  appointed  \V.  li.  Francis,  a  relation,  as  metal!  . 

in  charge  of  the  cyanide  plant  it  was  planned  in  erect. 

Soon  after  this.  Mr.  Richardson  died,  ami  subsequently  a 
general  clearance  of  the  managers  was  made,  Messrs. 

Gesset,  Schneider,  ami  Francis  resigning.  The  sharehold- 
ers asked  Pearse,  Kingston  &  Browne  in  undertake  the 

management,  ami  Mi-.  Browne  ami  Selwyn  Goldstein  pro- 
ceeded In  Mexico  t.i  reexamine  the  mine  anil  reorganize 

the  metallurgical  plant.  They  found  thin--  in  some  con- 
fusion ami  were  obliged  to  recommend  the  expenditure  of 

further  capital  for  development  of  the  mine  ami  fur  put- 

ting the  cyanide  plant   in  order.     Accordingly,  in  August 
1910,  the  company  was  n   nstructed.     The  par  value  of 

the  shares  was  reduced  by  half,  ami  the  new  ordinary 

shares  were  issue.l  with  a  liability  of  two  shillings,  the 
holders  of  the  old  preference  shares  being  given  new  or- 

dinary shares  carrying  in.  liability.  The  Mexican  revo- 
lution delayed  operations  ami  the  reorganized  mill  ran 

only    intermittently   during   the   year    1911.     The    reports 
now  at   hand  show  that   the  mill   is  paying  expenses.     i 
dividends  are  within  sight.  The  development  work  has 

given  must  encouraging  results  ami  a  substantial  reserve 
of  ore  has  been  developed,  estimated  to  yield  E3  per  ton. 
Alter  so  many  years  of  disappointment,  the  shareholders 
are  now  in  mure  amiable  mood. 

The  possibilities  of  the  southern  part  of  Siam  as  a  field 

fur  tin-dredging  have  received  much  attention  during  the 
last  two  or  three  years,  ami  just  recently  several  engi- 

neers have  been  sent  to  make  further  investigations.  This 
part  of  Siam  is  really  the  northern  end  of  the  Malay 

peninsula,  ami  as  the  rich  tin  gravels  of  1'eraU  are  almost 
adjoining,  many  promoters  have  argued  that  then-  is  here 
a  profitable  sphere  for  operations.  There  are  two  com- 

panies dredging  fur  tin  in  southern  Siam.  ami  they  are 
both  obtaining  excellent  results  from  gravel  which  con- 

tains about  one  pound  of  eassiterite  per  cubic  yard,  tine 

is  the  Tongkah  Harbour  'fin  Dredging  t'"..  which  was 
i'.I  three  years  ago  by  i  eople  in  Tasmania.     Cnriouslj 

enough,   violent    opposition    was   subsequently     wintered 
in  Australia  among  the  shareholders,  who  decided  I"  semi 
independent  experts  to  make  a  further  examination  of  tbe 

gravel.  Hitter  controversy  raged  for  some  time  between 

the  directors  ami  these  experts,  the  latter  alleging  that 

the  properly  was  far  from  being  the  profitable  venture 
it  was  supposed  to  he.  Willi  all  these  eminent  people  in 
disagreement,  the  only  thing  to  do  was  in  await  results. 
It    has   surprised    Englishmen    to    find    that    the   directors 

have    so    far   'made    g   1'.      The    profit    tor    the    past    year 
has  been  no  less  than  £79,139,  derived  from  the  treatment 

of  2,217,343  cu.  yd.  of  "ravel.  The  production  was  1142 
t'li-  of  iin  concentrate,  which,  sol, 1  for  £117,487,  ami  the 

total  costs  of  all  sons  were  £41,348.  The  detailed  figures 

were:  yield,  1.1")  lb.  per  cu.  yd.,  valued  at  lL"L-il.:  cost. 
41 -.I.  per  cu.  yd.  The  dredges  employed  were  supplied  by 
Werf-Conrad   of  Holland. 

The    oilier    company    operating    iu    southern    Siam    is    the 
Renong  Dredging  Co.;  ii  was  formed  In  London  In  1908, 

Edward  T.  McCarthy  having  examined  the  property 
and  made  strictly  conservative  recommendations.  Here 

also  the  Werf-Conrad  type  of  dredge  was   adopted.     So 
far  only  one  lias  been   used,  but   ;   rding  1"  present    plans 

additional  property  is  to  be  acquired  and  another  dredge 
built.      The   performance    of   the   dredge   has   been    excep- 

tionally good.  During  eleven  months  li!is,H7!i  cu.  yd.  of 
gravel  was  treated,  yielding  241  tons  of  eassiterite  con- 
centrate  averaging  73$  metal.  This  works  out  at  about 

■:l  lb.  per  cu.  yd.,  valued  at  I0%d.  Tbe  revenue  from 
the  sale  was  £30,155,  and  the  total  expenses  were  £15,517. 

Tbe  cost  per  cubic  yard  was  5d.  and  the  profit  -V.|d.  Of 
the  profit,  E10J87  has  been  distributed  among  shareholders 
and    the    remainder    carried    forward    as    a    cash    reserve    to 

provide  part  of  i In-  capital  required  for  the  second  dredge 
above  mentioned.  The  remainder  of  the  necessary  capital 
is  to  be  raised  by  debentures  or  loans. 

BOSTON 

Hub  Brokers  Resent  New  York's  Prbtensioks  \s  Cop- 

per  Trading   Centre. — Lake   Porphyries   Aottvb.- 

Co.m missions.  Not  Dividends,  Criterion  in  Judging 

Consolidations. 

Notwithstanding  that   New   York   has  a   metal   exchs 

and  lays  the  flattering  unction  to  itself  thai   it   is  becom- 

ing   re  ami  more  of  a  copper   centre,  even  at   Boston's 
expense,  the  lime  is  never  likely  lo  come  within   this  gen- 

eration when   Boston  will  yield  its  prestige  as  copper 
quarters.     Now  and  then  concern  is  expressed  by   poorly 

informed   writers  lest   Boston's  glory  should  depart   as  a 
red-metal   clearing  house,  but   there   never  appears  to  he. 
upon  serious  analysis,  so  much  as  an  appreciable  drill 
in  Ihat  direction.  New  York  holds  the  market  on  Amal- 

gamated, known  as  'Big  Copper1,  ami  the  leading  mining 
ami  smelting  interests  of  the  Guggenheims.  But  even 
Ibis    fad.   influential   as   it    is.    is    nut    conclusive    as    to    the 

controlling   ami    representative    character   of    tic.   < 

share  market     In   N'ew  York  the  Lake  slocks,  which 
or  three  generations  of   Bostonians   and    New    Engianders 
have   dealt    iu    prosperously,  are   little   more  than   names. 

They  convey  about   as  much  meaning  to   the  votaries 

tbe  New  York  Stock  Exchange  as  the  Comstooks  or  Haf- 

While    Mr.    I-'inlay's    conservative     views     as     In     the 
longevity  of  the  Lake  district  are  entitled  in  serious 
sideralion.    the    statement     may    be    made    without    thought 

of  its  being  challenged,  that  the  copper-share  market  wfith- 
out    the    Lake    list    would     look    small.      While     Boston     i> 

hospitable  in   the   porphyries,   it   is  still   loyal  to   its  first 
love,  the  Lake  issues,  and  will  be  trading  in  them,  whether 

depleted  mines  or  unsczatched  prospects,  until  the  end  of 
tbe  chapter.     Amalgamated,   Utah   Copier,  and   American 

Smelters  may  lead  the  copper  market  al   limes,  when   Boston 

will  he  glad  iii   follow  at   the  oi her  end  of  an  arbitrage 

wire,  bul   nothing  short  of  a   revolution  in  copper  valuations 
ami  markets  will  take  Er    Boston  iis  distinctive  character 

as  the  exponent    of  the  world's  second   basic  metal. 
Copper  i   solidations  an-  all   tbe  talk   now   in   Boston. 

Ray  Consolidated  has  done  that  which  must  have  seemed 

inevitable  for  a  long  time,  in  having  absorbed  Ray  Central. 

As  Ray  Consolidated  and  Kay  Central  are  both  New  York- 
issues,  in  which  Boston  specialises  only  at  second  hand, 

the  prospect  of  the  estates  ami  companies  being  coalesce, I 
does  not  affect  Boston  inure  than  languidly.  But  the  plan 

lo  combine  Mayflower  and  Old  Colony,  both  of  them  Lake 

stocks  ami  ever  near  and  dear  to  Boston's  heart  of  hearts, 
is  quite  another  matter.  The  estates  adjoin  and  are  still 
in  the  prospect  slave.  The  proposal  to  consolidate  them 
has  much  to  commend  it  in  a  physical  way.  The  recent 

important  drill  discoveries  were  made  on  the  Mayflower 

property,  but  a  short  distance  from  the  Old  Colony  bound- 
ary line,  and  the  idea  is  advanced  that  the  two  properties 

can  be  worked  better  as  a  unit.  The  same  conditions 

apparently  apply  to  both.  But  both  Mayflower  and  old 
Colony,  since  the  Brsl  of  the  year,  have  been  imparting  a 

great  deal  of  new  and  long-needed  life  to  the  local  market, 
each  issue  being  active  day  after  day  and  producing  a  Jon. I 
deal  of  money  for  Stuck  Exchange  houses  in  the  way  of 

commissions.  Boston  Stock  Exchange  memberships  are 
worth  from  $25,060  to  $30,000  apiece,  ranking  in  value 

only  next  to  seats  in  AYall  Street's  principal  mart,  and 
these    investments    must    vield    fitting    return.      Therefore. 
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  hIhts  h!'  the  .|.>  not  willinfrlj  submit  t"  rhnng 
inn  '•"inliticiiN,  however  wholesome  and  laudable  they  may 
otherwise  appear,  which  threaten  a  deprivation  of  broker 

ilidtition  fl  otltcea,  conservation  ol 

ntOit)    "i    management   an   in   themselvea 
attractive  aoda  enough,  aa  a  matter  of  course,  hul   com- 

ions,  !«■  it   i  -i.  an-  the  breath  of  the.  broken' 
i  ago,  when  the  Calumet  i\  Hecla  officials 

••.I  .1.   Parka  fib»iming  at   a  large  reported   fee  i" 
appraiaa  a  number  of  Lake  propertiee  for  propoaed  inolu 

-  i.i. mil. nun  ii]      .-!  ,\  Hecla  merger,  there  seemed 
in  truth  nmi'li  ii>  recommend  the  plan  to  favorable  consid- 

eration.    I>   was  stated  thai   the  merger  would  effect   an 
•eonomy  of  at  leaat  a  million  dollars  annually  in  the  man 

of  tin-  properties  involved.    The  plan  was  reason- 
able enough  and  Beamed  a>  equitable  to  all  the  interests 

concerned  as  Iranian  ability,  with  its  proneness  to  error, 

could  make  it.    Bnt  tin1  success  of  the  merger  meant  tl 
.1  by  absorption  from  the  Boston  Stock  Exchange  and 

Curb  of  a  nnmber  of  active  stocks,  some  of  them  of  long 
standing  and  of  eherished  association  of  ideas,  and  the 

Stock  Exchange  members  were  al  once  in  open  revolt.  Re- 

eruited  a>  they  were  by  minority  recalcitrants  from  the 
Michigan  mining  end,  they  made  successful  opposition  to 
the  Caramel  <x  Hecla  interests  and  forced  them  to  abandon 

a  merger  ich  was  apparently  so  fair  and  dis- 

interested as  to  look  i"  some  people  positively  philanthropic 
and  altruistic.  Bnt  the  merger  plan.  with  all  thai  it  had 

'..  commend  it.  clashed  with  the  seltisli  interests  "i  brokers 

.in. I  against  these  it  did  nut  prevail. 

NEW  YORK 

No  Increased  Dehakd  fob  Copper  Shakes.  —  Burn  & 
Superior  New  Mill. — Canadian  Notes.— State  De- 

partment Mai  Interfere  r»  Mexico. 

is  nothing  more  illogical  or  curiously  contrary 
and  whimsical  than  t he  attitude  of  the  market  public.  For 

months  the  accumulated  copper  surplus  has  been  pointed 
tn  as  Ihe  one  thing  hound  to  hold  the  metal  market  and. 

by  deduction,  the  copper-share  market,  down.     The  metal 

market  has  advanced  to  14've.  on  the  strength  of  the 
reduction    in    surplus  as   shown    by   the   January   report   of 

the  Producers'  Association.     The  surplus  is  shown  to  be 
about  liti.llllO.OOO  lb.,  but  there  has  been  no  resultant  activ- 

ity in  cop]  er  shares.  Whether  the  public  is  convinced  that 

the  demar, .1  tor  copper  metal  is  due  primarily  to  Govern- 
ment purchases  abroad,  or  to  purchases  by  some  big  pools 

who  expect  to  sell  to  the  governments  a  little  later,  is  not 
clear,  but  in  spite  of  the  fact  that  the  metal  is  up  and 

stocks  Lave  decreased,  there  has  been  no  marked  inquiry 

by  the  public  tor  copper  shares.  From  0.  S.  Custom  House 
reports  it  is  shown  that  February  exports  for  the  first 
half  of  the  month  ran  something  over  3.000,000  lb.  per 
day.  and  if  this  rate  is  maintained  the  month  will  be  a 

record-breaker  in  the  way  of  copper  exports. 

1).  ('.  darkling  says  of  the  Butte  &  Superior  property 
that  it  is  the  largest  zinc  mine  in  the  world,  the  ore  aver- 

aging better  than  20%  zinc,  and  concentrate  showing  15 
oz.  silver  per  ton.  The  new  mill,  which  will  increase  the 

capacity  of  the  plant  to  1000  tons  of  ore  per  day,  will 
go  into  commission  about  June  1.  The  plant  is  to  be 

equipped  with  all  of  the  latest  devices.  At  present  the 

property  is  shipping  400  or  500  tons  per  day  to  the  old 
Heinze  plant  at  Basin.  The  plans  for  the  equipment  of 
the  Inspiration  Consolidated  are  being  held  up  somewhat, 

waiting  for  more  definite  plans  concerning  transportation. 
The  Arizona  &  Eastern  railroad  has  its  present  terminus 

at  Miami,  and  it  will  be  necessary  to  build  l1/^  miles  of 
additional  track,  in  order  to  reach  the  Live  Oak  and  In- 

spiration ground.  Negotiations  are  in  hand  to  provide  the 

necessary  right-of-way,  and  until  these  are  at  an  end,  defi- 
nite arrangements  for  tbe  Inspiration  mill  will  be  delayed. 

While  Cobalt  has  ceased  to  interest  the  public,  from 

an  investment  point  of  view,  the  district  goes  on  its  way 

making  some  new  high  records  from  time  to  time.     Ship- 

ments last  week  totaled  about  |123,      .i  iii ■«  high  i   rd 
tor  the  out  put  of  a  tingle  ucok  ui  the  history  of  thi 
trie!      The   Tarnish   ng  North  still 

aj  appeals  for  proxii  •  made  to  the  shan 

bolden  by  both  contending  factions.     Porcupine  district  ii 
looking  forward  t"  a  definite  date   for  the  begin  air. 

regular  production.    The  Dome  mill  i-  t..  ■_•.•  into  eon 

■ion  mi  March  23,  and  the  be  mad.-  a  gall 
day   in    Porcupine.     A   number  •■!    Ontar   fflcials  have 
been   invited  to  all   I,  ami  the  event 

provincial  importance. 

The  French  Government  has  a  watchful  eve.  evidently, 

upon   the  efforts  of   foreign    promoters  t..   reach   the  sa> 

ings  .'t'  the  thrifty  people  of  France,  all  securities  which 
arc  offered  for  listing  on  the  Paris  Bourse  are  baving 
and    mora    of   a    gauntlet    to    run.      The    French    market    is 

the    principal    .me    for    l.'i.i    Toil. is.    which    in    turn    is   one    of 
the  chief  speculative   issues   in   thai    market,  and  several 
American    issues    are    traded    in    on    the    Coulisse,    which    is 
an  unofficial  outside  market  under  the  control  of  the  Bourse. 

Bay  Consolidated  ami  chin..  Copier  have  both  been  pre 
pared  for  listing  on  the  Coulisse,  bnl  owing  to  some  further 
restrictions    recently   imposed   by   the    French   Qoven 

and   the  appointment   of  a   governmental    i   mission    to 
scrutinize  the  securities  traded  in.  the  applications  for  these 
issues  will  have  to  be  made  afresh.    Comparisons  are  never 

in   good    taste,   but    it    is   hard   to   refrain    from   saying   that 

if   the    American    public   were    protected   in    like   manner,   it 

would  never  assume  its  present  attitude  toward  mining  in- 
vestments. 

The  impression  seems  to  be  gaining  ground  thai  the 
rise  in  the  silver  market  has  been  overdone  by  speculators 

ill  anticipation  of  the  coming  of  the  Indian  Government 
into  the  market  to  buy  silver  for  Ihe  coinage  of  rupees. 

Both  silver  and  copper  have  been  the  mediums  of  heavy 

speculation  in  European  financial  centres  in  anticipation  of 
governmental  needs.  In  the  case  of  silver.  Ihe  demands 
of  India  and  China  furnish  the  ground  for  heavy  buying, 

while  the  copper  needs  of  European  armaments  have  pro- 
vided the  speculative  basis  in  the  case  of  the  red  metal 

The  acute  situation  in  Mexico  is  pressing  into  public 

notice  more  prominently  during  the  past  week,  and  it  would 

be  no  great  matter  for  surprise  if  the  State  Department 
should  find  itself  compelled  to  take  some  immediate  action. 

August  Ilecksclier,  of  the  New  Jersey  Zinc  Co.  and  the 

Oil  Fields  of  Mexico,  has  been  elected  a  director  of  the 

British  Columbia  Copper  Co.  to  succeed  the  late  Edwin 

Hawley.  During  the  past  year  the  British  Columbia  Cop- 
per Co.  has  lost  three  directors  through  death.  Mr.  Hawley, 

J.  C.  Reiff,  and  F.'  L.  Sommer.  The  annual  report,  just 
issued,  contains  a  strong  tribute  to  them.  The  operations 

of  the  company  were  not  particularly  satisfactory  during 

the  year;  the  output  was.  in  round  numbers,  10, 000, 000  lb. 

of  copper,  as  against  7.000.000  lb.  last  year.  But  cosls  were 

high,  about  40,000  tons  of  coke  being  imported  from  Penn- 
sylvania at  a  cost  of  $150,000  above  the  cost  of  the  same 

tonnage  from  the  local  ovens. 

BLACK  HILLS,  SOUTH  DAKOTA 

Golden  Reward  Roaster  to  Be  Erected  Soon. — Wasp 

No.  2  Resumes. — Homestake  Power  Plant  Nearing 

Completion. — General  Notes.- 

All  of  the  machinery  for  the  Golden  Reward  company's 
Wedge  75-ton  roaster  has  been  delivered,  and  it  will  be 
erected  as  soon  as  possible.  Excavation  was  commenced 
last  fall,  but  work  was  suspended  on  account  of  heavy 
snows  and  cold  weather.  This  plant  is  to  be  at  the  Astoria 

mine,  where  a  large  body  of  sulphide  ore  has  been  opened. 
This  material  carries  a  high  sulphur  content,  and  will 

roast  easily  to  a  good  cyaniding  material.  Oil  will  be 
secured  from  the  Lander,  Wyoming,  field,  about  300  miles 

distant.  At  the  present  time  the  company's  250-ton  cya- 
nide mill  at  Deadwood  is  operating  only  part  capacity, 

and  this  will  not  be  increased  until  weather  conditions  are 

more  favorable. 

Mill   construction    is   going   forward   slowly   at   the   Bis- 
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maid;  Consolidated,  adjoining  the  Wasp  No,  12.  where  the 

severe  weather  ;mil  snow  caused  a  partial  suspension.  The 

Wasp  X".  2  resumed  operations  on  February  12.  after  a 

six  weeks'  shut-down  due  to  inclement  weather,  lairing 
the  time  the  mill  was  closed,  ii  was  given  a  general  over- 

hauling. The  annual  report  of  the  company,  just  issued, 
shows  that  during  the  year  1911  t  he  mine  produced  160,860 

inns  of  ore  which  yielded  in  the  mill  $286,160,  or  an  aver- 
age of  $1.78  per  ton.  During  the  year  $60,000  was  paid 

in  dividends,  while  additional  money  was  spent  for  im- 

provements. The  most  important  improvements  during  tli  ■ 
year  were  a  steam-shovel  for  stripping  in  the  open-cut, 
a  No.  (i  (late-  crusher  at  the  mill,  and  a  commodious 

boarding  and  hunk  house  for  employees.  The  steam-shovel 
is  working  satisfactorily,  and  a  similar  machine  will  he 

placed    in    the   open-cut,    for    handling   ore.   early    in    the 

Tlie  completion  of  the  Homestake's  hydro-electric  plant, 
■  mi  Spearfish  river,  of  6000-bp.  capacity,  is  in  sight.     The 
intake    dam    and    tunnel    are    complete;    llle    generating    Sta- 
tion   has  been  finished,  the  generators  placed   in   position, 
anil  the  work  of  wiring  is  well  under  way:  the  pole  line 

to  Lead.  11  miles,  i-  completed,  ami  the  wires  strung;  the 

generating  station  al  Lead  is  finished,  and  the  transform- 

ers and  Bwitehboai'd  are  being  placed.  Motors  of  25  lip. 
will  In-  u-ed  lur  driving  the  -lamps,  each  motor  of  this 
size  operating  ten  stamps,  so  that  it  will  require  an  even 
hundred  of  these  motors  to  run  the  mills.  The  crushers, 
which  are  situated  al    the  shafts   where  ore  is  hoisted,  will 

he   run    by    35-hp.      tors,    twenty    of    these    being    used. 
Other  equipment  which  will  he  provided  will  he  for  the 

two  cyanide  plants,  the  slime  plant,  machine-shop,  carpen 
ter  shop,  timber  framing,  and  other  surface  works,  not 

including  hoists  or  compressors.  C.  C.  Forester,  of  Denver, 

has  been  appointed  general  manager  of  the  Evans  Consol- 

idated  properly,   and   will    assume   his   dulies   al    once.      'I'his 
property  almost  adjoins  the  Deadwood  townsite  on  the 

east.  A  large  showing  of  milling-grade  ore  has  been  made, 
and  the  lirst  work  of  the  new  manager  will  he  to  equip 

the  property  with  a  cyanide  plant.  The  money  necessary 

to  equip  the   mill   has  been   raised,  the   issue  of  treasury 

sloek  which  was  allotted  for  this  purpose  has  heen  over- 

subscribed, ami  the  money  returned  to  the  subscribers  wl>> 
were    too    late.       Work    is    to    he    resumed    al     once    on      lie 

property  of  the  St.   Louis   Placer  Mines   t '"   i   Judson 
creek,  in  southern  Lawrence  county.  This  property  was 

purchased  late  last  fall,  ami  before  much  more  than  pre- 

liminary work  had  been  done,  winter  interfered.  The  Bos- 

ton investors,  represented  by  F.  H.  Cutting,  who  pur- 

chased the  Gladiator  mine  fr    Hurl'  Rogers  and  asso- 
ciates,   of     Deadwood,    have    bought    two    adjoining    claims 

from  d.  P.  llyiner.  of  Denver,  and  are  now  preparing  to 
start  development. 

SALT  LAKE  CITY,  UTAH 

I'tah  Metal  M.  Co.  Tunnel  Progressing. — Other  Similar 

Projects  in"  I'tah  Districts. 

Within  the  current  year  the  long  tunnel  of  the  Utah 

Metal  M.  Co.  will  he  completed.  This  is  one  of  the  most 

important  operations  now  in  progress  in  the  Bingham  dis- 
trict.  The  tunnel,  which,  when  completed,  will  he  about  ll.tinit 

ft.  long,  will  traverse  (he  entire  Oquirrh  range  of  moun- 
tains, from  Lark  on  the  eastern  side  to  a  point  near  the 

Tooele  smelter  of  the  International  S.  &  R,  Co.  on  the  west. 

It  will  not  only  afford  facilities  for  deep  development  of 

known  orebodies  Eor  several  mines,  and  cheap  transporta- 
tion to  the  smelter,  but  it  is  believed  that  several  now  ore- 

bodies  will  be  cut.  On  February  1.  -Hum  n,  of  work  re- 

mained i"  be  dmie.  from  the  'I'   le  side  an  average  pro- 
gress of  lti  ft.  per  day  i-  being  made.  On  the  Bingham 

aide  the  progress  has  not  been  so  rapid  on  account  of  the 

soli  ground,  hut  the  lace  is  now  in  a  harder  formation', 
and  it  is  expected  thai  in  the  future  equally  rapidly  pro- 

gress can   he  made  nn  this  side.      I  f  llle  rale  Of  20  ft.  pi 
can   he   maintained,   this   will   i  lie   tunnel    ii     30d 

days  from   February  1.  or  not   far  from  the  lirsl  of  Sep- 

tember. The  work  from  the  Tooele  side  is  being  pushed  wilh 

hydro-electric     power     from    water    sources    owned    by    the 

company,  thus  reducing  the  cost.  E.  I'.  Jennings,  consulting 
engineer  for  the  company,  states  that  the  Bingham  workings 

are  approaching  the  places  where  mineral  is  expected.  The 
face  is  within  7titi  ft.  of  the  Mountain  .Maid  ground,  which 

has  been  opened  to  a  point  230  Et.  above  the  I'tah  Metal 
adii  level.     Porphyry  <   taining   pyrite  and  copper  stains 

is  already  being  penetrated.  This  face  is  in  over  600 
ft.  The  Tooele  side  is  in  close  to  7(i(in  ft.,  and  Mr.  Jennings 

expects  thai  within  another  111(111  ft.  it  will  cut  the  Jordan 

and  Commercial  lime,  from  which  formation  a  large  por- 
tion of  the  silver-lead  ores  of  Bingham  have  come.  The 

present  management  of  the  company  has  expended  about 
$250,000  since  November  1909  on  the  work  and  is  financed 
in  i  an\  ii  in  completion.  The  most  interesting  part  of  the 

work,  from  the  standpoint  of  mineral  development,  is  ahead. 
ami  ihc  progress  is  being  closely  watched  at  Bingham. 

Arrangements  have  heen  made  to  finance  another  Bing- 

ham adit  project — the  Montana-Bingham.  A  company 
has  been  organized  to  provide  funds  to  extend  this  adil 

4IKIU  ft.,  tapping  veins  of  the  Bingham  Amalgamated,  (-'on 
gor,  Fortuna.  and  Starless,  with  all  of  which  companies 
agreements  have  heen  made  for  ilie  development  of  the 

ground  and  the  transportation  of  ore.  A  similar  project  is 
now  being  agaitated  in  the  Cottonwood  district,  hut  as  yel 
it  has  mil  reached  the  tangible  stage  with  money  behind  ii. 

One  of  the  latest  plans  under  discussion  is  to  start  a  tunnel 
on  the  "Id  Colonial  property  in  Big  Cottonwood,  and  carrj 

ing  n  15,000  ft.  to  the  divide.  Another  1500  ft.  would  bring 
it  under  some  of  the  leading  properties  on  the  Alta  side: 

A   plan  less  ambitious  hut  more  feasible  is  that  of  the  new 

Michigan-Utah  Consolidated  (   ipany.    This  corporation  is 

merging  the  Utah  Mines  Coalition.  City  Rocks,  drizzly,  and 

other  properties  which  already  have  heen  good  producers 
and  will  operate  them  in  unison. 

LAUNCESTON.  TASMANIA 

Present  Condition  ok  the  Tasmania  Gold  Mining 

Company. 

The  iiold  mine  in  Tasmania  controlled  by  John  Taylor  & 

Sons  is  giving  disappointing  results.  The  com]. any.  called 
the  Tasmania  Cold   M.  Co..  was  formed  ill    1903  to  acquire 

properties   at    Beat   slield,   Tasmania,    that    previously   had 
fen  operated  by  a  local  company.  These  mines  had  been 

successful  Hold  producers,  but  owing  to  the  increase  of  the 
How  of  water  in  depth,  the  continued  working  of  the  prop- 

erly involved  a  far  greater  expenditure,  on  pumping  plant 

than  local  owners  could  afford.  This  capital  was  provided 

on  the  llotation  of  the  London  Company,  and  the  plant  laid 

down  in  one  of  Henry  Davey's  best  examples  of  the  modern 
Cornish  pump.  The  water  trouble  has  not,  however,  been 

the  only  ilrawh.uk.  for  the  lode  has  proved  of  irregular  con- 

tent in  depth.  In  lltllll  the  grade  fell  seriously,  and  ill  Oc- 
tober  IIIKI  it  was  found  necessary  to  reconstruct  the  com- 

pany in  order  to  provide  new  capital.  The  nominal  capital 
was  then  reduced  from  6500,000  i"  £250,000  by  altering  the 

denomination  of  the  shares  from  t'l  to  10s.,  and  the  new 
shares  were  issued  credited  with  Ts.  (id.  paid,  thus  carrying 

a  liability  of  2s.  (id.,  sufficient  to  provide  £62,500  in  cash. 

The  reconstruction  of  the  company  was  successfully  car- 
ried through,  and  one  shilling  per  share  has  heen  called  up. 

During  the  period  under  review.  52,968  Ions  of  ore  was 
raised,  from  which  23,143  oz.  gold  was  recovered,  realizing 

£97,820.  The  expenditure  at  the  mine  ami  in  England 

am. muted  to  $101,913,  leaving  a  loss  of  C4II2II.  The  de- 
velopment work  has  heen  actively  conducted  on  the  deeper 

levels,  especially  on  the  l.'i7()-ft.  level  east.     The  results  have 
not  I   n  altogether  satisfactory,  owing  to  the  presence  of  a 
horse  of  country  rock.  The  shaft  lapping  Ihe  lower  levels 
has  heen  sunk  In  1530  ft.,  and  a  drift  is  being  started  al 
1500  ft.    The  results  here  obtained  will  determine  the  future 

of  Ihe  company.     The  ore  reserve  above  the  1370-ft.  level  is 

estimated  at  43,084  tons,  in  addition  in  which  27.2ss  tons  i- 

'partly  developed.'  and  30,   i  inn-  is  'probable.'     The  com 
pany  has  never  paid  any  dividends! 
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General  Mining  News 

ALASKA 

I'hini  ►  Willi  in  s.h  so 

\        >   urabodj .  ullj    v\a>  .h- 
comed  on  tin  proper!}  ol  lb*  Fidalgo  Hay  ALi~kii  Copper 

be  l'd/c/» .  P  lotiauue  i^  presi 
deal  "i  the  company.    The  second  rein  on  the  t'litV  property 
lui-  been  intersected  on  Uie  100  ft,  level,  il  is  reported.    Tbe 
lover  ;i>ht  driven  by  Todd  Date  and  Pats]    Hogan  "i   tbe 
Mayfleld  rouipany  on  the  Mayfleld  group,  Columbia  glacier, 
hat  inter   ted  an  orebody  assaying  about  $05  per  Ion.    The 
.i.lii  i^  mi  180  ft.,  .mil  i~  200  ft,  below  the  upper  adit. 

ARIZONA 
.  IN 

The  IS  claims  and  two  mill-sites  of  the  Copper  King 

group  will  be  sold  si  sheriff's  sale,  March  I.  to  satisfy 
:i  judgment   secured  by   \V.   A.  Cumuiings  against   T.    P. 
Oilbane,  says  a   report    rrom   Tombsh       The    pro) 
which  is  near  tbe  Smith  pass,  has  been  on  object  of  liti- 
gatipn  for  several  years. 

Gil*  Cot 

(Special  Correspondence— The  enlargement  of  No.  2 
shaft  ;ii    the    Live   Oak    from    2   to   ::   compartments   lias 

MAI'   OP   ARIZONA. 

been  started,  .lark  Mclvor  has  the  contract  for  the  work 
and  has  hired  some  of  the  best  miners  of  the  district. 

The  shaft  is  02S  ft.  deep  and  will  be  enlarged  by  raising 
from  four  or  live  different  points.  It  is  expected  that 

the  work  will  require  about  two  and  a  hall'  months.  In 
the  meantime  a  double-drum  hoist  and  two  150-hp.  boilers 
will  be  erected,  and  development  of  the  orebody  from 
this  shaft  will  he  resinned  as  soon  as  the  shaft  work  is 

finished.  Development  is  now  in  progress  from  X".  1 
shaft,  near  the  eastern  end  of  the  property.  M.  10.  Mc- 

Carthy is  superintendent.  The  churn-drill  hole  that  is 
being  drilled  in  the  bottom  of  the  400-fi.  shall  of  the 
Harney  group,  under  option  to  the  Lewisohns,  has  passed 
out  of  the  schist  into  daeite  and  is  now  over  800  II.  below 
the  collar  of  the  shaft.  K.  B.  Tinker  is  superintendent 

of  the  property.  Work  is  progressing  on  the  water-supply 
dam  lor  the  Inspiration  Consolidated  concentrator,  and 
tests  are  still  being  conducted  by  .T.  M.  Callow  in  tin1 
experimental  mill.  A  trestle  is  being  built  from  the  mouth 
of  the  main  adit  to  the  site  of  the  new  steel  warehouse. 

The    Miami    mine    is    producing   at    the    rate    of   over   2500 

tons  ;  M,,,  ti„.   lao  it.  level,  and  development  ."■ 
the  'oil  tt.  level  continues,     i-'n,-  unit-  ..t  the  eoi   ti 

,  operation.     In  place  ..t  the  rigid  rolls,  a  Harding* 
ball-mill  is  twin"  tried  out  ii   <•  unit  and  ,<  ml  ,,i  -, 
i. ,11-  in  another.     Moarlj  sun  mm   mplnyad, 

(Hobe,    February    III. 
At  thr  ;   mil  meeting  "i  tbe  stockholders  .,t  the  South 

western    Miami    Development    Co.   held   at    Globe  mi 
ruary  12.  it  was  voted  t"  increase  tbe  capitalisation  fr   

50,000  shares  to  100,000  shares,  par  value  .*.">.  The  in 
crease  of  50,000  shares  was  taken  by  William  A.  fame. 

of  tin-  in  in  ..I  Paine,  Webber  A  Co,  •■!  Boston,  ami  a--.. 
.  ai  fl  per  shore  for  $2  paid  in  stuck,  which,  with 

the  money  received  from  the  recent  'all  ..t  si  per  Bharc 
■  Mi  35,000  shares,  will  give  over  $200,000  for  payment    ■ 
the    property     and     for    its    development.       There    arc    now 
issued  ami  outstanding   15,000  .-hares  of   fully   paid 

ami   85,000  shores   of  $2   paid   stock    upon   which  .<;;    pet 
.-hare   can   still    be   called,   giving    an    additional   $255,000 
should   it    become   necessary.     It    is   proposed   i"   purchssi 
two   additional    churn-drills,   making  three    in    all.   ami   

the   exploration    of   the    property.      It    is   estimated 
thai    the    money    now    on    hand    will    he    sufficient    I"    meet 

the  payments  on  'he  property,  purchase  the  additional 
equipment,  ami  operate  the  three  ehurn  drills  tor  nearly 

two  years,  m-  until  January  1.  1914.  The  officers  of  the 

company  are:  President,  George  !■'.  line/,,  fshpeming, 
Michigan:  vice-president,  R.  T.  McKeever,  vice-president 
o|  the  Copper  Range  Consolidated  company;  secretary  and 
treasurer,  Robert  11.  Cross,  president  of  the  Bast  Butte 

Copper    M.    Co.      'I'lie   above    with    the    following   make    up 
the  hoard  of  directors:    T.  S.   Dee,  of  Paine,  Webber  & 
Co.,   [lost    Mass.:   I).  T.  Kennedy.  Boston,  Mass. ;  George 

.1.  Maas.  Negaunee,  Mich.:  mid  II.  1'..  Sovland,  Duluth, 
Minn.,  formerly  president  of  the  Live  Oak  Development 
Co.  and  now  a  director  of  the  Inspiration  Consolidated 

Copper  <  'ompany. Maricopa  Counts 

II.  William  Stevens.  W.  .1.  Marlin.  and  associates,  have 
acquired  the  Bonanza  ami  Golden  Bogle  groups  of  claims. 
The  properly  has  a  40-stamp  mill,  compressor,  and  other 
equipment.  A  company  will  he  organized  for  developing 
the  property,  >ays  a  Phoenix  despatch. 

Santa  Cruz  County 

The  Virginia  Con.  M.  &  M.  Co.,  capitalized  at.  $1,000,- 
000  and  with  headquarters  al  Xogales.  has  been  incor- 

porated by  C  I..  Heatty,  E.  L.  Ish,  and  R.  H.  Colviu. 
Yavapai  Counts 

The  American  Cold  company  has  acquired  the  Farley 

group  of  claims,  near  Columbia,  and  has  started  develop- 
ment there.  The  Allen  mill,  taken  over  with  the  property, 

is  being  remodeled  by  R.  C.  Henson.  and  a  cyanide  equip- 
ment will  he  milled.  George  Dillard  is  general  manager 

for  lb   mpanv. 

CALIFORNIA 

Butte  <  Iounts 

Yuba  Consolidated  dredge  Xo.  1.1.  at  Oroville.  has  broken 
the  record  lor  low  cost  in  placer  mining.  The  dredge, 

which  cost  $327,000,  last  month  handled  .'120,000  CU.  yd. 
of  gravel,  al  a  cost  of  1.85e.  per  cu.  yd.,  says  a  report  in 
the  Boston  News  Bureau.  The  property  is  now  yielding 

an  annual  profit  of  $1 .'2011,0011  to  Mrs.  R.  D.  Evans,  of 
Boston,  it  is  said.  R.  I).  Evans  paid  $000,000  for  a  con- 

trolling interest  in  the  company,  which  is  claimed  to  he 
the  only  California  gold-mining  company  to  return  to  Bos- 

ton investors  the  original  investment. 
Inyo  County 

ll  is  reported  that  a  lens  of  ore  averaging  over  $100  per 
Ion  has  been  discovered  on  the  Whipsaw  claim  of  Ihe  Keane 
Wonder  M.  Co..  near  Ihe  Nevada  line.  The  first  two  years 

of  operation  of  the  Keane  Wonder  mill  showed  an  average 
yield  of  $12  per  ton,  but  lately  richer  ore  has  been  mined. 

Mi  >i  me  County 

(Special    Cnrresp   lence.) — While    promotion    of    nun- 
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panics  in  the  Hiyrli  Grade  district  seems  to  have  attracted 
more  attention  than  actual  mine  development,  it  is  true 
that  operations  have  been  handicapped  by  the  inclement 
weather.  It  is  expected  thai  development  will  be  in  full 

swing  in  June,  en-  perhaps  earlier.  While  Eastern,  as  well 
as  Colorado,  Spokane,  and  Los  Angeles  capitalists  have 
shown  some  interest  in  the  district,  it  is  said  on  good 
authority  that  no  strictly  rash  deals  have  been  madi 
any  properties  since  the  reported  rich  discoveries  on  the 
Sunshine.  Modoc,  Mountain  View,  and  other  claims.  So 
far  all  transactions  have  been  iii  the  Eorm  of  options  or 
bonds.  Many  reports  from  the  district  have  been  grossly 
exaggerated,  but   conditions  are   favorable   for  develoj 
mines. 

Alturas,  February   17. 

NEVADA  COOTJTT 

While  excavating  tor  the  new  Elks'  hall  at  Grass  Valley, 
ribbon  quart/,  and  a  gravel  deposit   were  found  which  min- 

ing men  considered  indicative  oi    valuable  ore  in  the  vicin- 
ity.    No  attempt  at  an  assay  has  been  made. 

•  a  County 

C.  G.  Ward  and  Steven   Rogers,  of  the  Ward  Consoli- 
ijiany,  have  discovered  an  8-inch  vein   of  gold 

qnai  I  over  - 1000  per  ton,  says  a  newspaper  reporl 
from  Auburn.     At   a   depth  of  50   ft.  they   intersected   a 

'kidney'    of   tungsten    ore.      The    property    is    in    the    I district. 
Shasta  County 

It  is  reported  that  the  Victor  and  Grand  Central  prop- 
erties, in  the  Harrison  gulch  district,  have  been  consolidated. 

The  Mount  Shasta  mine  has  been  sold  to  A.  A.  Lindsay 
and  associates,  of  Portland,  Oregon,  0,  by  Alden 
Anderson.  Mr.  Anderson  recently  bought  the  assets  of 
the  defunct  Bank  of  Shasta  County  anil  established  a  new 
bank.  The  mine  was  among  the  assets.  Mr.  Anderson 
also  sold  two  claims  adjoining  the  Michigan   property  to 
the  Pioneer  Gold  &  Silver  Co..  of  New  York.     Th   n- 
pany,  it  is  rumored,  is  about  to  buy  the  Bully  Cave  mine. 

Siskiyou   CotJSTY 

l  Special  Correspondence.) — The  Blue  Ledge  Copper  Co. 
has  obtained  patents  on  27  claims  in  the  Blue  Ledge  dis- 

trict, about  four  miles  south  of  the  California-Oregon  line. 
The  company  has  conducted  extensive  development  during 

the  past  eight  years,  expending  about  $700,000  in  the  work. 

A    main    adit    and    numerous    auxiliary    drifts    ami    levels 
have  been  driven.  It  is  reported  that  the  company  plans 
the  building  of  a  railroad  from  the  district  of  Medfor.l. 

Oregon,  and  the  possible  construction  of  a  smelting  plant. 
The  developed  ores  carry  copper  and  some  gold.  Robert 
A.  Towne  and  associates  of  New  York  are  chiefly 

ested.  Tim  Spring  Gulch  Tunnel  Co.  is  developing 

ore  near  Yreka  and  installing  machinery  for  its  treatment. 

About  45  men  are  working  at  the  Jilson  mine,  near  Mon- 
tague, and  the  mill  is  running  steadily.  The  Siskiyou 

Electric  Power  Co.  is  extending  a  power-line  to  the  prop- 
erty, and  electricity  will  he  employed  as  soon  as  the  water- 

bort  The  London  syndicate  is  pushing  it- 
adit   to  intersect   the  main  si   I   in   the  Gum  Boot  mine. 

Yreka,  February  17. 

Trinity  County 

It  is  said  i  unity  Dredging  Co.  by  .Tune  1  will 

be  operating  one  of  the  largejl  gold-dredges  in  the  state, 
about  five  miles  from  Le wist  on,  on  the  Trinity  river.  The 
dredge  is  now  under  construction,  and  will  have  a  hull 
109  ft.  long  and  46  ft.  wide.  The  buckets  are  to  be  of 

manganese  steel.  The  dredge  will  have  a  capacity  of  bi 

tween  100,000  and  110,000  cu.  yd.  of  gravel  per  month. 

Tuolumne  County 

The  shaft  of  the  Tarantula  mine  of  the  United  Gold  M. 

&  M.  Co.  has  attained  a  depth  of  950  ft.  below  the  out- 
crop. Sinking  is  still  in  progress,  while  explorations  to 

the  north  of  the  shaft  are  being  continued  without  inter- 
ruption. This  company  is  also  drilling  large  areas  of 

gravel   at  Yankee  Hill,  near  Columbia,  and  it   is  ex]   led 

that    active   mining    operations    will    be    commenced    during 
the  summer. 

Yuba  County 

Press  liunois  are  to  the  effect  that  a  $20,000  mill  and 
hoist  will  be  erected  at   the  Manzanita  mine. 

It  is  rumored  that  the  Dewey  mine,  near  Rackberry,  is 

to  he  reo|  ened.  although  the  name  of  the  operating  com- 

pany  has   not   been  announced. 

COLORADO 

Clear  ('reek  County 

i  Special  Correspondence.) — A  streak  of  ore  from  .'i  to 
ti  in.  wide  has  been  uncovered  on  the  fool-wall  of  the  Silver 

Stream  vein,  intersected  by  the  Uamill  adit  in  West  Ar- 

gentine, tbat  shows  assay-values  of  20110  ,«.  silver  per 

tun.  I'.,  l.e  Neve  Foster,  of  Denver,  is  manager.  A  ship- 
ment   of    two    carloads    of    zinc    ore    was    made    this    week 

fj     the  Gamhetta  mine.     Returns  of  52',    zinc  ami 

oz.  silver  per  ton  were  received,  i'..  .1.  O'Connell  is  man- 
I'aradiini  &  Co..  lessee  of  the  Seven-Thirty  mine. 

shipped  22  tons  of  lead  ore  this  week  that  milled  59  OS. 

and  4(l'f  lead.  Stoping  is  under  way  on  a  streak 
that  is  14  in.  wide.  The  Diamond  mill  will  be  brought  into 

commission  next  week.  Dump  matter  will  be  treated  ex- 
clusively.    II.   C.   Reno   is  manager  of   the   plant. 

Georgetown,   February   17. 
Teller  County  ( Chippie  Creek) 

The  report  of  the  Doctor-.lack  Pol  M.  Co.  for  the  last 

quarter  of  1911  shows  tint  the  company  last  year  pro- 
duced 4980  tons  of  ore.  of  an  average  assay-value  of  $15.26. 

The  treasurer's  report  shows  an  increase  for  the  quarter 
of  $463,  a  smaller  increase  than  for  the  preceding  quarter 

owing  to  expenditures  for  taxes  and  the  subscription  to  the 
drainage  adit,  and  to  the  $1500  charged  against  deprecia- 

tion. The  Mary  McKinncy  has  announced  the  intersection 

of  the  vein  at  a  point  100  ft.  below  the  old  water-level. 
Xo  decision  has  been  handed  down  by  the  United  States 

Appellate  Court  in  the  Work  M.  &  M.  Co.  suit.  The  El 
Paso  Con.  G.  M.  Co.  has  declared  a  dividend  of  lc.  per 

share,  payable  February  29  to  stockholders  of  record  Feb- 
ruary 17.  The  dividend  will  mean  the  disbursement  of 

$24,500. IDAHO 

Idaho  County 

Rumors    from    Golden    are    to    the   effect    tbat    unusually 

rich    ore    has    been    discovered    in    the    lower   cross-cut    adit 

of  the  Wonder  property.     The   Center  Star  is  to  resume 
operation,  under  the  direction   of  Charles  Tiedeman. 

Shoshone  County 

The  earnings  of  the  Federal  M.  &  S.  (',..  for  December, 
after  all  charges,  totaled  $79,800,  or  about  $10,000  in  exi 

of  the  preferred  dividend  requirements,  says  the  Wallace 

Miner.  The  earnings  for  the  four  mouths  of  the  com- 

pany's 1911-1912  fiscal  year  which  have  been  reported  total 
$277,600,  or  only  $207(1  short  of  the  preferred  dividend 
requirements.  At  the  end  of  the  first  quarter  the  earnings 
showed  $11,957  less  than  the  preferred  dividends  for  the 

quarter. MONTANA 

Lincoln   County 

(Special  Correspondence.) — Showing  11  ft.  of  rich  ore 
with  the  hanging  wall  not  yet  in  sight,  the  vein  at  the 

Snowshoe  mine  has  just  been  tapped  on  the  500-ft.  level. 
Sinking  the  shaft  to  this  level  was  completed  only  recently, 

and  it  is  the  deepest  by  far  of  those  in  the  Libby  dis- 
trict. The  Snowshoe  was  purchased  by  E.  H.  Wilson  about 

a  year  ago,  and  since  last  spring  lias  been  operated  steadily. 
The  ore  carries  silver,  .lead,  and  gold. 

Libby,  February  17. 
Silverrow  County 

(Special  Correspondence.) — The  Laurium-Montana  M. 
Co.  held  its  annual  meeting  here.  The  main  adit  of  the 
mine  is  now  in  300  ft.  The  directors  elected  officers  for 

the  vear.     The  financial  condition  of  the  company  is  snffi- 



K.lnua.y   M,   IMS MINING  AND  SCIENTIFIC  PRESS 

a  all  development   planned.     J. 
.    director  nml   nl-"   counsel    for 

tin-  Butte  a)  Superior  company,  and  J.  II.  Hyde,  who  in 
•(ailed  the  flotation  plant   fbT  the  company  al  the  Barin 

works,  have  left  for  Wen  York,  where,  it  is  stated,  a  move 
men!  I  to  acquire  other  property  in  the  vicinity 

be  company's  plant.  The  reports  of  the  president 
treasurer  show  that  the  company  i-  in  good  condition. 

Tin'  new  concentrator,  which  was  originally  intended  to 
have  a  capacity  ol  500  tons  per  day,  will  have  a  cap 
of  760  tons  per  day.  The  Colorado  mine  of  the  Davis 

Dalj  '.in:.'  ore  shipments  averaging  50  tons 
per  day,  divided  between  the  Washoe  and  East  B 

■  shipments  are  more  than  sufficient  to  pay  all 
obligations.  The  ore  is  coming  from  the  1700-ft.  level. 

W.  r'.  Fisher,  the  new  manager  for  the  company,  said  that 
it  bad  been  decided  t"  Mnk  the  shaft  another  200  it.  Ii 

i-  expected  that  at  thai  depth  a  larger  and  richer  body 

.■t'  ore  will  be  found. 
Katie.  February  !7. 

(Special  Correspondence.)  -Bruce  McKelvey,  of  Haydeu, 
Stone  &  Co.,  is  expected  here  in  a  few  days  with  some  of 

the  directors  of  the  Bntte  A  Superior  company,  to  make 

an  inspection  of  tlie  company's  property  and  bo  Bee  what 
progress  is  being  made  in  the  const  met  ion  of  the  concen 
trator.  The  building  will  he  closed  in  by  the  last  of  the 

month  and  some  of  the  machinery  in  place.  A.  B.  Wblvin, 

president  of  the  company,  says  ili.it  unless  something  un- 
foreseen occurs,  the  concentrator  will  he  ready  to  uo  into 

  omission   by  the  middle  of  May,  which   will   be  al    least 
two  weeks  ahead  of  the  contract  time.  .lime  1.  As  the 

lease   on    the   Basin    works  does   not   expire    until    June   30, 

this  will  give  the  company  six  weeks  to  remove  whatever 

machinery  is  required  from  Basin  and  have  the  mill  in 
operation  by  at  least  the  middle  of  June,  or  possibly 

earlier.  .Mr.  Wolvin  says  that  the  company  has  been  earn- 
ing $30,000  per  month  from  the  ore  treated  at  the  Basin 

works:  hut.  with  improved  methods,  some  new  machinery. 

and  the  saving  in  railroad  haulage  of  the  ore  backward 

ami  forward,  the  company  will  be  in  a  position  to  increase 
its  net  earnings  to  $511,000  per  month.  When  asked  about 
a  report  that  there  might  be  a  dividend  in  the  near  future. 

he  declined  to  commit  himself,  hut  did  say  that  he  would 

not  be  surprised  if  the  stockholders  received  something  on 
their  investment  about  the  close  of  the  year. 

Butte,  February  13. 

The  Barnes-King  company  expects  to  be  in  a  position 

in  the  course  of  three  weeks  to  take  over  a  promising  prop- 
erty in  the  hope  that  some  day  the  stockholders  will  get 

some  return  on  the  money  they  have  had  tied  up  for  several 

years. 
The  new  surface  plant  of  the  Tuolumne  company  has 

been  completed  and  steam  turned  in,  but  it  will  be  about 
the  first  of  the  month  before  it  is  put  into  commission. 

As  soon  as  everything  is  working  smoothly,  the  production 
will  be  increased  to  about  400  tons  per  day,  and  the  work 

of  sinking  the  shaft  from  the  1800-ft.  level  to  a  depth  of 
2000  ft.  will  be  commenced. 

NEVADA 

Clark  County 

Ore  similar  to  that  of  the  Florence  and  Mohawk  is  said 

to  have  been  discovered  on  the  property  of  the  South 
Nevada  G.  M.  Co.,  seven  miles  east  of  Las  Vegas.  The 
ore  is  said  to  assay  as  high  as  $40  per  ton.  Paul  Watelet 

is  general  manager  for  the  company. 

Humboldt  County 

The  Seven  Troughs  Coalition  company  in  January  pro- 
duced in  bullion  and  concentrate  $40,074,  according  to  late 

reports,  exclusive  of  the  clean-up  of  the  cyanide  plant,  not 
yet  made,  which  would  amount  to  about  $4000.  The  run 
for  the  past  two  months  has  totaled  more  than  $S5,000.  In 

January  the  recovery  was  9S.79%,  according  to  the  official 
report. 

Nye  County 

(Special    Correspondence.) — The    10-stamp    mill    of   the 

NlacNamara  i*  in  stead)   operation  and  ii 

work.     The  Stamps  are   1500  lb,  each  and  5  tons  per  stamp 
are    now    being   crushed,    till  oted    to    in. 

this  iii  7'_.  ions  all  the  machinery  baa  been  in 

operation  long  enough  to  gel   'wan   I  up.'     The  pnl| 
ground  in  a  tube-mill  ami  then  agitated  in  an  .. 
the  Trent   type,  hut  devised  by   Herbert    Haas,  the  metal 

Uirgisl  lor  the  company,  Filtering  is  done  in  a  leal  lillei 
ami  a  novel  device  is  employed  t'1  secure  economy  of 

water  used  in  discharging  the  washed  cake,  as  the  CO 
water  is  75c.  per  1000  gal,  ami  any  excess  water  used  in 

discharging  is  a  corresponding  loss.  The  filter  leaves  dis- 
charge into  a  pointed  box  provided  with  a  screw  eonveyoi 

at  the  bottom.  Between  the  blades  "i  the  acrev  are  radial 

which  thoroughly   triturate  the  cake  ami   produce  a 

Quid    pulp   with   a   minimum   of  water.     As  th   miry   is 
rather   Hat    ami    dumping    room    at    a    corresponding 

iniiim.  this  adds  greatly  to  economy  of  operation. 

Tonopah,  February  21. 

It  is  announced  that  tin-  Tonopah  M.  Co.  has  secured 
an  option  mi  a  seven-tenths  interest  in  the  Tecopo  Con. 

M.  Co.    The  financing  of  the  company  will  depend  on  the 

report   on   the   property  to  he  made  by  J.    E.  Spurr,  second 
vice  president   of  and   consulting  engineer  to   the   Tonopah 

BELMONT   SHAFT. 

company.      It    is   rumored   that    the   capita]    slock   of   the 

Tecopa  company  may  he  increased  from  $.'1,000,000  to  $10,- 
ooo.ooo. 

The  Tonopah  Belmont.  Development. Co.  in  January  pro- 

duced :I7'J!)  oz.  gold  and  366,319  oz.  silver.  During  the 
month  709S  tons  of  ore  was  milled,  and  2005  tons  shipped 

to  I  lie  smelter,  making  a  total  production  of  10,363  tons  of 
ore.  The  profit  for  the  month  was  $151,487.  The  Tonopah 

M.  Co.  of  Nevada  in  January  milled  14,943  tons  of  ore, 

averaging  $18.60  per  ton.  During  the  month  269,635  oz. 
gold  and  silver  bullion,  valued  at  $214,070,  and  112  tons 
concentrate,  valued  at  $39,530,  were  shipped.  The  profit 
for  the  month  was  $143,340. 

The  production  of  the  Tonopah  district  during  the  week 
ended  February  17  amounted  to  S832  tons  of  ore,  as  follows: 

Tonopah  Mining,  3400  tons;  Belmont,  2400  tons;  Montana- 
Tonopah,  952  tons;  Tonopah  Extension,  960  tons;  West 

End,  770  tons;  and  the  MacNamara,  350  tons  of  ore. 

Stokey  County 

Owing  to  the  construction  of  a  bulkhead  and  some  re- 
timbering,  the  Ophir  company  last  week  produced  only 

236  tons  of  ore,  which  had  a  gross  assay-value  of  about 
$5600.  Much  development  activity  marked  the  week  at  the 

Consolidated  Virginia,  although  only  29  cars  of  ore,  assay- 
ing about  $19  per  ton,  was  saved.  The  Crown  Point,  from 

I  he  1400-ft.  level  and  stope  No.  3,  produced  636  ears  of 

ore,  valued  al  $4723.  The  Yellow  Jacket  mill  is  still  run- 
ning at  full  capacity.  With  what  is  being  mined  each 

week  and  what  is  stored  ready  for  treatment,  the  mill  will 

lie  running  for  the  rest  of  the  month.  The  Mexican  mill 
was  shut  down  for  two  days  on  account  of  changes  made 

in  the  classifying  and  thickening  system,  but  despite  the 

65%  running  time,  323  tons  of  ore  was  crushed.  The 
changes  were  completed  February  15. 
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White  Pink  Counts 

Lead  King  M.  St  M.  Co.  lias  discovered  on  its  prop- 
erty a  vein  of  steel  galena  ore,  assaying  about  sik,    lead 

and   li';    silver   per  ton,   says   a    report    from    Ely.     The 
ierty  is  known  as  the  Morning  Star  claim,  and  is  situ- 

ist  of  the  McGill  smelter. 

NEW  MEXICO 

SOi  OHRO  ( 'OTJNT1 

i    Juanita      ine,  al   Kelly,  lias  been     peni  >    by  local 
Lee  Tei  rj    is  t  property,  which 

contains  zinc  carbouate  ore. 

ial    Correspondence.)  -During    January   4800    tons 
of  ore   was  milled  al    the   Socorro   Mines,  yielding  7  tons 

  centrate  and   28,000  oz.  of  gold  and  silver  bullion. 

(in  account  of  a  shortage  of  wood  al  the  old  power-plant, 
the  mill  closed  on  January  30,  bul    will   start   as  soi 

the   new    power-plaul  sion,    probably   in    the 
nl  week.  Fuel  "il  will  be  used. 

About  45  ft.  of  development  work  was  done  al  the 

Deadwood  Mines  propertj  the  pasl  week.  The  mill  handled 

200  tons  of  "ic.  The  Ernestine  M.  Co.'s  bullion  clean-up 
for  the  lirst  ten-day  period  in  February  is  being  smelted. 

The  past  week's  tonnage  was  694,  with  t>4  sacks  of  concen- 
trate. Tbe  ore-shoot  recently  discovered  is  one  of  the  larg- 

esl  and  richest  in  the  Mogollons.  At  the  Oaks  Company's 
property  the  bead-frame,  hoist,  and  equipment  at  the  South 
shaft  of  the  Pacific  mine  will  be  placed  in  commission  tins 
week.  The  shall  will  then  be  sunk  as  rapidly  as  possible, 

with  two  shil'ts.  During  January,  162  tons  of  ore  was 
treated  in  the  Deadwood  mill.  Work  continues  in  the  main 

drainage  and  transportation  adit.  At  the  Deep  Down  prop- 
erty the  lessees  will  soon  have  the  old  workings  in  shape 

or  production,  when  ore  will  lie  sent  to  the  Deadwood 
mill  tor  treatment.  A  gasoline  hoist  has  been  ordered  for 
I  he  mine. 

Mogollon,  February  Hi. 

OREGON 

.1  UK  son    (  lOUNTY 

11.  L.  Hensinger,  of  Grants  Pass,  was  elected  president  of 

the  Southern  Oregon  and  North  California  Mining  Congress 
at  the  session  recently  held  at  Medford.  Yreka.  California, 
was  chosen  lor  tbe  next  meeting,  to  he  held  .lime  IS.  A 

resolution  was  passed  c   learning  what  is  considered  arbi- 
trary interference  with  miners  on  the  public  domain  in 

regard  to  the  use  of  timber,  and  delay  in  granting  patents. 
A  resolution  of  thanks  to  \V.  IS.  Hcyburn.  United  States 

Senator  from  Idaho,  was  passed,  thanking  him  for  Ids  atti- 
tude toward  recent  Ihlls  affecting  the  mining  industry. 

UTAH 

JtJ  \e.   Col  XTY    (TlNTIC   DlSTI 

The  Tintic  M.  St  D.  Co.  has  resumed  operation  at  its  prop- 

erty, which  has  been  idle  for  several  years.  The  company, 
which  is  a  close  corporation,  owns  a  group  of  claims  ad- 
joining  the  Mammoth  ami  Gold  chain  properties.  Since 

sinking  was  resumed,  a  little  over  a  month  ago,  at  the  Eagle 
&  Blue  Bell  mine,  the  shaft  lias  been  put  down  about  1711 

ft.  William  dweiis.  superintendent  tor  the  company,  be- 

lieves bis  men  .-an  maintain  a  total  pi   130  ft.  per  month. 
The   Tintic  Central   has  resinned  development,   with   Thomas 

IJoldaway  as  superintendent.    The  company  recently  levied 
an   assessment    of    '  fee.    per  share.      The  assessment   will   b<? 
delinquent  March  9,  and  the  sale  day  is  set   Eor  March  27. 

Salt  Lake  (  'oixty 

The  annual  report  of  the  Ctali  Metal  M.  Co.,  operating 

In  the  Bingham  Canyon  district,  states  that  the  11,000-t't. 
tunnel  is  to  be  completed  within  six  months.  To  date 

$242,606  has  been  expended,  on  machinery,  labor,  and  sup- 
plies. On  January  27.  says  the  report,  the  tunnel  was  in 

548  ft,  from  the  Bingham  side  of  the  mountain,  and  it  is 

believed  that  a  rate  of  about  10  ft.  per  day  can  be  main- 

tained. The  tunnel  is  in  (i7!M>  ft.  from  the  Tooele  side, 
and    is   being  driven    at    a    rate   of   about    7(1    ft.    per   week. 

All   of  the  work   from   the   Tooele  side  is  by   hydro-electric 

power  venerated  at   sites  owned  by  the  >   pany.     E.   I'. 
Jennings,  consulting  engineer,  reported  that  the  Bingham 
end  of  i he  tunnel  has  penetrated  a  hard  porphyry  rock. 

filled  with  pyritc  ami  with  some  copper  stains  in  the  seams. 

It  is  believed  that  ore*hodies  may  he  intersected  in  the  near 
future. 

The  I'tah  Copper  Co.,  according  to  a  recent  report,  will 
have  all  13  units  of  the  Arthur  mill  in  operation  by  August 

I.  This  will  give  the  plant  a  capacity  of  mum  tons  of  ore 
per  day.   which,  added  to  the  12.itt)ii  tons  capacity  of  the 
Magna  mill,   will  make  a   total   tor  the   panj    of  21,000 

tous  per  day.  against  the  17.IHIU  tons  capacity  the  company 
has  ai  present.  The  eighth  unit  of  the  Arthur  is  to  lie  put 

in  operation  about  March  1.  ami  every  month  thereafter 
one  new  rebuilt  unit  will  be  stalled,  if  the  present  plans  are 

carried  out.  It  is  said  that  the  I'tah  Copper  Co.  has  ore 
reserves  of  100,000,000  Ions  of  fairly  well  assured,  in  addi- 

tion to  the  200,000,000  tons  of  proved  or,'  reserves.  The 
development  to  date  has  resulted   in  the  extraction  of  about 

10,500,   tons. Summit  County 

While   lack   of   water   is   hindering   operation    al    the   mill. 

the  Daly-Judge  mine  is  maintaining  its  usual  production  of 
ore.      The   ce   nt    work    for   the   bad   stretch    in    the    Snake 

creek  adit,  in  charge  of  Oscar  Friendly,  will  be  completed 
about  March  1.  when  wink  will  be  resumed  in  the  face 

of  the  bore.  Shipments  from  Park  City  during  January 

amounted  to  7:i4ti  tons  of  ore.  Lack  of  water  is  handi- 

capping also  the  Daly  West  mill.  The  company's  affairs 
are  in  ■_:   1  condition,  recently  stated  It.  (I.  McMillian.  gen- 

eral manager  for  the  company,  and  operation  will  be  re- 
sumed later. 

WASHINGTON 

Stevens  County 

Fred  Dodge,  lessee  at  the  Providence  mine,  near  Turk. 

has  shipped  a  carload  of  lead-silver  ore  to  the  smelter. 
The  Deei  trail  company  has  shut  down,  owing  to  the  deep 
snow,  but  will  resume  early  in  the  spring.  The  (termania 

mine  will  be  out  of  the  receiver's  bands  and  will  resume 
operation  in  the  spring,  according  to  a  recent  minor.  The 
mine  has  411(1  ft.  of  development  work,  and  it  is  reported 

that  a  large  tungsten  orebody  has  been  intersected.  A.  H. 
Stiles,  manager  for  the  Cedar  Canyon  S.  &  1!.  Co.,  Eor 
several  months  has  been  building  roads,  as  well  as  erecting 

an  oi-e-liou.se  and  making  other  improvements.  Sinking  on 
the  vein  has  been  resumed.  A  car  of  medium-grade  ore 
will  be  ready   for  shipment  soon. 

CANADA 

British  Columbia 

In  the  No.  1  or  lower  adit  of  the  Cascade  Falls  M.  Co.'s 
properly,  al  a  distance  loll  It.  from  the  portal,  the  ore- 
body  which  also  is  being  developed  in  the  No.  2  adit,  has 
been  intersected.  F.  B.  Hume  is  superintendent  for  the 

iany. 

The  British  Columbia  Copper  Co.  in  the  year  ended  No- 
vember Mil.  1911,  produced  9,944,987  lb.  of  copper,  against 

7,143,456  lb.  in  the  preceding  year.  Owing  to  the  low  price 
oi  copper  ami  unfavorable  operating  conditions,  the  profit 
for  the  year  was  only  $133,929,  against  $256,561    lor  the  year 
before,  and  s2u4.!i7::  lor  the  year  ended  November  30,  1909. 

'fhe  cost,  it  is  believed,  was  about  lie.  per  pound,  against 
9c.  for  the  preceding  year.  Tbe  earnings  fell  short  of  the 

dividends  paid,  by  $14,000.  It  is  rumored  that  tbe  com- 

pany's assets,  including  copper  on  hand,  are  scarcely  in  ex- 
ec iss  of  its  current  liabilities,  bul  il  i-  not  believed  that  the 

obstacles  hindering  last  year's  operation  will  appear  again. 

Yukon 

Gravel  n   ing  40  to  .".tic.  for  the  7-pan  bucket  is  re- 

ported by  F.  11.  Hack  on  No.  ."i  on  the  left  fork  of  Hansen 
creek.  Twenty-five  men  are  wintering  on  Nanseu  creek. 
Nansen  creek  is  on  the  main  Dawson-Whiteborse  road,  and 

is  411  miles  west  of  the  Yukon  river,  earmark's  is  the 
nearest   Yukon  river  post. 
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MEXICO 

Cnnii  \ih  > 

•  |i..i  ted  l<i  be  acrreliiiti  their  funds, 

mg  ill.-  town  I'M  »verj   train  tin 
■  'i    the   revolutionists.     Herein   advices  itata  thai   the 

Ihroughoul  the  state  an  -nil  operating,  as  a 
i  led  thai  the]  will  ruutiiiue  la  do 

the   Hilual  ..  ning.     The 

lalupe  mine,  ul   whicl  isrouti  is  tnanagi 

1  dislrirt,  baa  closed  down,  and  will  ool   reanoii 
until  the  political  situation  The  principal  mi   
111  the  Santa   Eulalia  diatricl  ai  -   In  have  ;i   lull 

plemenl  of  lain" 
ClIAIII    ll.A 

l  oahoila  M.  A  B.  Co    is  to  resume  operation  al  the 
Media    Luna    property,   near   La    Mancha,   ac   ding   to   a 

I  report.    The  Reyes  M.  &  s.  Co.  als,.  is  planning  to 

,.■  development  of  iis  property  weal   of  La   Mancha, 
whicli  i-  a  station  ou  the  National  Railways  system. 

Hidalgo 

Much  activity    i-  expected  al   the  Sun   Rafael  y  Auexas 
property  aa  the  rssull  of  tin-  arrangements  for  the  quota- 
11   f  il»'  company's  shares  on  (he  Paris  Bourse.     Stock- 

holders have  I     given  an  opportunity  to  exchange  the 
■  ■lil   shares   for  the   new   issue,  :ii    the    National    Bank,   in 
Mexico  City,   Rl    the   rate  '>!'  ten   new*  shares   for    
the  olil   free  shares,   livt-   for  oi   I    the  ariuiia.-  of  San 
Rafael  nine  ror  one  of  the  aviadas  of  La  Sorpresa,  and 
m\  for  one  of  the  aviadas  of  La  Soledad. 

SlNALOA 

(Special  Correspondence.)— On  the  weal  coasl  of  .Mexico 
there  have  been  no  signs  of  the  revolution  in  Chihuahua. 
Mining  development  is  quiet,  bul  land  enterprises  seem  to 
command  a  great  deal  of  attention.  There  has  been  much 

small-pox,  ut  the  black  rariety,  around  Mazatlan,  Guayinas, 
ami  Chinipas. 

Mazatlan,  February  17. 

Among  the  Copper  Mines 
The  Hanoook  shaft,  in  the  Lake  district,  is  expected  to 

intersect  the  Pewahic  lode  in  the  near  future.  A  mill  tesl 
of  ore  from  the  No.  3  vein  showed  a  yield  of  about  18  lb. 
per  ton. 

The  Miami  Copper  Co.  is  said  to  be  maintaining  costs  al 
between  8  and  8%c.  per  Hi.  li  is  producing  about 
2,500,000  II).  nl  copper  per  month,  with  live  units  of  the 

concentrator  in  commission.  Willi  the  starting  of  the  sixth 

unit  in  the  nut  far  distant  future,  it  is  said  a  rale  of  pro- 
duction will  be  maintained  of  3,000,000  Hi.  per  month,  or 

about  36,000,000  lb.  per  year. 

On  THE  EAST  DRIFT  of  llie  1800-ft.  level  of  the  Tuolumne, 

an  orebody  aboul  '-!.">  ft.  wide  and  carrying  about  8  It.  of 
copper  glance  and  boraite,  has  been  opened.  Since  inter- 

sected by  the  cross-cut,  the  drill  has  been  in  ore  running 

abont  i><;  copper,  bul  the  development  work-  of  the  past 
lew  days  has  brought  out  ore  much  richer  than  any  yet 
found  in  other  portions  of  the  mine. 

According  to  current  gossip,  says  the  latesl  Hayden, 
Stone  &  Co.  letter,  the  second  stamp  of  the  Winona  mill. 

the  only  inland  mill  in  the  Michigan  district,  is  to  commence 

doing  duly  within  a  brief  period.  The  Hist  stamp  was 
placed  in  commission  last  March,  and  tor  the  seven  months 

following  the  yield  per  Ion  was  reported-  at  slightly  under 
13  lb.,  which  probably  spelled  an  operating  deficit.  Mill 

adjustments  are  credited  in  part  for  the  subsequent  some- 

what unproved  recovery,  ihe  figures  tor  recent  period  being 
about  14  lb.  per  ton. 

P.  Augustus  Heinze  is  said  to  be  endeavoring  to  secure 

some  claims  near  the  Hidden  Lake  property,  just  outside 
of  Anaconda.  The  commencement  of  work  on  the  exten- 

sion  of  the  railroad   to  the  Georgetown   district   is  attract- 

'"-   people   li    nil  ..  ,.,,.  ,„    i, ,,,!,, 
the   diatricl    baa    some    valuable  properties    which   can    be 
worked   to  advantage   whei  will    brio. 

to  the  smelter  fm   in  plie  Hidden  Lake  is  ship 
ore  regularly   la  Vfter  a  i   

fereuce  between  a   Heiiute  repn  |    the 
owners  ol  tin    Hidden  Lake  mine  both  parlies  acknowledged 
thai    a    deal    was    under    consideration,    bill    declined    lo    D 

rtateinent. 

Tii  I  KANn  for  both  standard  and  i, •line, I  copper 

during  ihe  months  ol    November  and    December,  says  the 

i   Ji   a   Lewis  iV   Son's   report,  has  been    followed 
during    January    by    dull  consumers    baying 

sparingly  while  speculators  have  sol, l  to  secure  their  pn 

'Ihe  further  material  improvement  in  the  statistical  position 
lias    isequently   had   no  effect,  being   neutralized   by   ihe 
weakness  of  ihe  New  York  Stock  Exchange  and  lull  in  the 

shares  of  copper  producing  companies.  Opening  at  £62 
13s.  lid.    lor  cash.   Standard   copper  advanced   to   £04   on 
January  :i.  tell  to  £62  iss.  9d.  nexl  day,  and  agai   Ivanced 

io  OH  "is.  on  the  8th.  Prom  this  point  it  declined  to  Oil 
15s.  on  the  Kilh.  hut  recovered  lo  £63  "is.  on  ihe  17lh.  Tailing 
to  £60  17s.  (id.  on  the  29th,  This  price  induced  active  buy- 

ing, and  up  lo  £62  7s.  lid.  was  paid   tor  cash  and  £63  .'is.  9d. 
lor  three  months  on  the  .'list.  February  1  cash  tell  to  .oil 
His.,  hut  closing  prices  are  £61  His.  3d.  cash  and  Cl>2  l'Js. 
(id.  three  months.  Sales  total  aboui  45,000  ions.  American 

refiners  having  previously  sold  large  quantities  ol'  electro 
lytic  tor  prompt  and  forward  delivery,  raised  their  price  lo 

14'^c.  per  pound,  and  maintained  il  al  this  until  a  lew  days 
ago,  when  more  desire  was  shown  to  make  further  sales  by 
one  large  producer  who  offered  al  £65  5s.  |ier  Ion  c.i.f..  and 

this  price  has  been  accepted  tor  a  lair  quantity  of  wire  bars 
lor  February  ami  March  delivery.  American  shipments  for 

January  from  Ihe  northern  ports  are  advised  as  30,967  tons. 
European  storks  have  decreased  KINS  tons  and  a  very  large 

reduction  in  American  refiners'  stocks  is  expected.  Imports 
are  .'{01)4  tons  and  deliveries  1545  tons  less  than  during  the 
same  period  last  year.  The  total  arrivals  in  England  and 
France  for  Ihe  month  have  been  22. Kill  tons,  and  the  de- 

liveries 23,827  Ions.  Stocks  have  decreased  KiSS  Ions,  and 

Ihe  visible  supply  1713  Ions.  The  arrivals  in  England  from 
Chile  during  the  month  have  been  1628  and  the  deliveries 

1359  tons,  and  Erom  other  countries  12,412  and  14,603  tons. 

respectively.  The  arrivals  in  Liverpool  and  in  Swansea 
from  the  United  Stales  have  been  2595  tons  bars  and  1701! 

tons  plates;  in  London  7.'!2  and  in  France  7740  tons.  The 
Chile  charters  tor  the  month  are  advised  as  3600  Ions,  in- 

cluding 1375  tons  for  Ihe  United  Slates. 

Thk  LEXINGTON  MINK,  owned  by  the  La  France  company, 

in  the  Butte  district,  is  lo  he  operated  again  after  having 
been  closed  for  several  years,  and  the  ore  is  to  be  treated 

at    Ihe    Basin    Reduction    Works,    it    is    reported.      A    few 

  nths    ago,    when    the    works    was    taken    from    the    Slab- 
Savings  Bank  by  New  York  interests,  it  was  supposed  thai 
the  persons  furnishing  the  money  were  acting  for  W.  A. 

Clark,  as  experts  had  made  an  inspection  of  the  prop- 
erly for  him;  but  it  now  transpires  that  the  finances  came 

from  the  La  France  people,  or  rather  interests  acting 

tor  that  company.  The  Lexington  was  originally  a  silver 

property  and  had  to  be  closed  down  on  account  of  the  low- 
price  of  thai  metal.  For  several  years  it  has  been  known 
that  the  mine  has  been  rich  in  zinc,  but  after  several  tests 

had  been  made  under  different  processes,  none  were  found 

equal  to  healing  the  ore  at  a  profit.  However,  some  re- 
cent tests  have  clearly  demonstrated  that  the  ore  can  be 

handled  at  a  good  advantage,  and,  while  no  official  infor- 
mation has  yel  reached  Ibis  city,  men  who  are  very  close 

to  Heinze  say  that  the  Lexington  is  again  to  be  operated, 
this  time  as  a  zinc  proposition,  and  that  tests  made  under 

a  new  process  show  that  the  ore  can  be  treated  at  a  profit 
of  at  least  a  dollar  per  ton.  The  La  France  company  had 

this  information  a  few  months  ago,  when  it  was  decided 
to  redeem  the  Basin  Reduction  Works,  and  the  mystery 
which  surrounded  the  redemption  is  now  explained. 
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Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  Is  Interesting  to  friends. 

E.  W.  Parker  is  in  K;m  Francisco. 
Albert  Burgh  is  in  southern  California. 

Howabd  D.  Smith  is  expected  from  London. 

H.  W.  Tubneh  is  in  San  Francisco  temporarily. 
11.  Foster  Baib  1ms  returned  to  San  Francisco. 

i  u  mi  i  s  Jakid  lias  returned  from  Santa  Barbara. 

Jamks  (i.  Berbyhill  was  in  San  Francisco  recently. 

A.   C.  was   here   recently  ami  lias  g-one  to  the 
southern  oilfields. 

Webb  Smith  was  in  San  Francisco  recently  and  has  re- 
turned to  Martell. 

Wat/ter  ,i.  Radford  lias  returned  from  South  America 

and  will  make  his  headquarters  at  Denver! 

A.  1).  JIilks  has  opened  an  office  as  consulting  engineer 

in  the  Traders'  Bank  building,  Toronto,  Canada. 
Takeshi  KawAMOBA  was  in  San  Francisco  and  has  gone 

to  Arizoua  and  Colorado  to  visit  mines  and  mills. 

W.  M.  Knox  sailed  on  the  Karen  on  February  20  for 

Vladivostock,  expecting  to  reach  Xicolaiev.sk  by  April  1. 
R.  C.  IboeOER  is  iii  charge  of  extensions  uf  the  Della- 

phene  adit  for  the  Estella  Mining  Co.,  Keeler,  California. 

E.  M.  McGaey  is  general  supeiintendent  for  the  Chosen 
Mining  Co.,  operating  in  the  xengByen  district  of  northern 
Korea. 

T.  C.  Ckawkorh,  president  of  the  United  Gold  Mining  & 
Milling  Co.,  sailed  from  London  for  New  York  on  Febru- 

ary IT. 

J.  D.  Hubbabd  is  designing  a  600-ton  cyanide  plant  for 
the  Chosen  Mining  Co.,  of  Korea;  he  is  expected  in  Cali- 

fornia early  in  March. 

E.  Van  A.  Mills,  recently  professor  of  mining  at  the 

Pei-Tang  University,  Tientsin,  lias  returned  from  China, 
and  is  now  at  Washington,  D.  C. 

J.  H.  Batch eller  has  resigned  from  the  employ  of  the 
Britannia  Beach  Mining  &  Smelting  Co.  and  is  now  metal- 

lurgist tor  the  Tomboy  at  Telluride. 
JOHN  T.  Hew  has  returned  to  Nevada  after  a  short  busi- 

ness trip  to  New  York  concerning  the  Nevada  United  Milling 
Co.   and   the  Mines   Development   Co.   of  Nevada. 

CHESTER  li.  Allen,  manager  for  the  United  Gold  Mining 

&  Milling  Co.,  has  gone  to  New  York.  lie  expects  to  re- 
turn to  San  Francisco  about  the  middle  of  March. 

Warren  D.  Smith,  chief  of  the  Philippine  Bureau  of 

Science,  will  spend  several  months  in  the  United  States, 
visiting  Washington,  Pittsburg,  and  the  California  oilfields. 
His  address  is  care  of  C.  F.  Smith,  1715  Kendall  avenue, 
Madison,  Wisconsin. 

Samuel  S.  Arentz,  superintendent  for  the  Nevada 

Douglas  Copper  Co.  for  the  past  four  years,  has  beeu  ap- 
pointed general  superintendent  for  the  company  and  of 

the  Nevada  Copper  Belt  railroad,  with  headquarters  at  Lud- 
wig,  Nevada.  Archie  J.  Oresi  becomes  superintendent  for 
the  Nevada  Douglas  Copper  Company. 

W.  B.  BA8SICK,  for  seven  years  with  the  Bucyrus  Co., 

during  live  of  which  !»•  was  Pacific  Coast  manager,  resigned 
from  that  company  the  latter  part  of  1911,  and  since  Janu- 

ary 1,  1912.  has  been  in  charge  of  the  commercial  depart- 
ment of  the  Yulia  Construction  Co.,  311  California  street. 

as  manager  of  sales. 

Obituary 

Benjamin  F.  Pearson,  of  Halifax.  N.  S..  died  of  kidney 
disease  on  January  31.  .Mr.  Pearson,  who  was  56 

old,  had  been  prominent  in  Nova  Scotian  politics,  bul  is 
better  known  as  a  successful  financier  and  promoter  of  in- 

dustrial enterprises,  including  the  Dominion  Coal  Co.  and 

the  Dominion  Iron  &  Steel  Co.,  bis  achievements  extending 
to  Mexico  and  South  America  as  well. 

Market  Reports 
LOCAL   METAL  PRICES 

San  Francisco  February  21. 

Antimony    II— lljc        Quicksilver   (flask)   47.00 

Electrolytic  Copper    15—  16jc    j    Tin   47— 48jc 
Pig  Lead   *   4.23—6.200       Spelter   7*— 8}c 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots 89.50— 9.75;  large  17.50— 8.60 

METAL  PRICES 

(By  wire  from  New  York.) 

Average  daily  prices  in  cents  per  pound,  based  on  whole- 
sale   transactions,    standard    brands. 

Electrolytic  Silver, 
Date,                                          Copper.          Lead.  Spelter,  per  ok. 
l-Yh.  (5       14.13                   4.00  6.53  69£ 

"     16   „    14.13                 4.00  6.53  68* 
"     17       H.13                   4.00  6.63  581 
••     18...   Sunday.  No  market. 
"     19       14.2J                   4.00  6.53  69fl 
»     -JO        14.23                   4.C0  6.E3  59j 
•■     21       14.23                   4.00  6.53  68| 

COPPER   SHARES — BOSTON 
<  By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  prices, 
Feb.  21. 

Adventure    7  J 
Allouez    39 
Calumet  *fc  Arizona    69} 
Calumet*  Hecla    425 

Centennial   •    18J 
Copper  Range   „    53} 
Daly  West    51 
Franklin    12| 

Granby    34  J 
Greene  Cananea,  ctf.    7} 

Isle-Royale    241 
La  Salle    4} 
Mass  Copper    7} 

Closing  Prices 

Feb.  21 . Mohawk   I  55 
North  Butte       25} 
Old  Dominion      45| 

Osceola   _    ill 

Qulncy      76 
Shannon       9) 

Superior  A  Boston       3 
Tamarack   „      28 
Trinity        6* 
Utah  Con       Hi 
Victoria       4| 
Winona  _        7i 

Wolverine    100 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  February  21. 
Atlanta   8  .10 
Belcher   „   55 
Belmont    9.62 
B.  &  B.   _   16 
Booth   06 
Choilar      .16 
Combination  Fraction      .14 
Con.  Vlrglna   82 
Florence   65 
Goldfleld  Con.   4.50 
Gould  &  Curry   08 
Jim  Butler   37 
Jumbo  Extension      .25 
MacNamara...,   23 

Mayflower   I  .02 
Mexican   3.55 
Midway   „   31 
Montana-Tonopah_    1.15 
Nevada  HlllB   2.30 

Ophlr    1.60 
Pittsburg  Silver  Peak    1.22 
Round  Mountain   „      Aw 

Savage   28 
Tonopah  Extension    1.40 
Tonopah  of  Nevada   7.26 
Union    1.22 
Vernal.   17 
WeBt  End   90 

OIL    SHARES 
(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  February  21. 

Associated  Oil   $44.12 
Brookshlre   50 

Caribou  (New  Stock)      1.25 
Claremont       .70 
Coallnga  National   „   14 
Con.  Midway        .03 
Empire      1.05 
Enos   04 
Maricopa  36   85 

Midway  Premier       .24 
Monte  Crlsto      1.35 
Palmer   _   70 

  1  4.60 

Pinal   

     3.75 

  63 

P.  S.  Petroleum   

  18        .30 

Silver  Tip   

  85 

Sterling   

      1.47 
S.  W.  &  B. 

  19 
     1.00 
   98.25 

United  Oil   

  36 
W.  K.  OU   

     2.26 
MINING    STOCK  QUOTATIONS — NEW   YORK 
(By  wire  from  C.  S.  Burton  &  Co.,  New  Tork.) 

Closing  Prices. Feb.  21. 

Amalgamated  Copper    8  65 
A.  S.  &  R.  Co        71* 
Braden  Copper         5} 
B.  C.  Copper  Co         4 
Butte  Coalition        22} 
Chlno        25$ 
Davis  Daly   

Doble           S 

Dolores         4 
First  National         2} 

Foley  O'Brien      
Glroux         4g 
Goldfleld  Con          4j 
Greene-Cananea         7; 
Guanajuato  Con           g 

Hollinger        Kg 

Inspiration        18} 
Kerr  Lake               3 

Closing  Prices. 
Feb.  21. 

La  Rose    8    3* 
Mason  Valley    12} 

Miami  Copper    24 
Mines  Co.  of  America   „       3| 
Nevada  Con   _  19 
Nevada  Utah    & 

Nlplsslng    "i Ohio  Copper   _  1 
Kay  Central  „    2 
Hay  Con    16$ 
South  Utah    J 

Superior  <fe  Pittsburg    17} 
Tenn.  Copper    36} 
Trinity   „...  6J 
Tuolumne  Copper    3} 
United  Copper.    1} 

Utah  Copper    5GJ 
Yukon  Gold    3J 
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Decisions   Relating  to   Mining 
Sprolallr  r»i>orI^«l  for  the  Mimino  »*li  Sciumric  I'hsm. 

I    I.UMS   lit  I  D   l\    COlUiOK 
i  n\  rn.i  .■ 

irk,  where  several  elaimi  are 
held  in  common,  may  be  done  on  one  "i  the  elaimi  for  all, 

or  it  iimv  !>,'  done  on  adjaeanl  patented  land  or  even  on 
public  land,  it  tin'  elaimi  are  contiguous  and  the  work  i* 
for  the  banafll  of  ail  of  them  and  tends  la  develop  I  hem  nil 

facilitate  the  extraction  ol  ore  fr    them     But  i   iug 
claims  which  tooeh  each  other  only  at  a  common  comer  are 
not  contiguous  within  the  rule  authorizing  the  performance 

■•in   work   for  several  contiguous  claims  on  anj 
one  of  them. 

Annvill.'  Hydraulic  ft  Draining  Co.  v.  Code,  182  Fed- 
eral, 205. 

I' Ml  ST    10    MlNhliU.    I.AM. 

When  the  righl  to  a  patent  under  the  soldier's  additional 
bomeatead  law  depends  upon  whether  the  land  is  agricul- 

tural or  mineral,  thai  qnestion  must  be  determined  according 
tn  the  conditions  existing  at  the  time  when  the  applicant 

complies  with  all  the  requirements  of  the  statute.  II'  at 
sueh  time  the  land  is  no)  known  to  be  chiefly  valuable  for 

coal,  tin-  applicant  acquires  a  i-i vrl 1 1  to  a  patent  which  will 
not  In-  disturbed  by  any  subsequent  change  in  the  c   li- 
tions;  hut  if  n|    such  compliance,  ii  is  discovered  that  the 
land  is  valuable  for  coal,  nothing  that  be  subsequently  may 
•lo  will  '/ive  him  a  righl   t"  a   patent,  because  such   land 
known  to  be  of  that  character  is  not  subject  i"  acquisition 
under  such  law,  but  only  under  the  coal-land  law. 

Leonard  v.  Lennox,  18]  Federal,  760. 

Authority  op  Pit-Boss  Notice  of  Danger  and  Promise 
to  Repaid 

Where  a  pit-boss  employed  the  miners  and  other  oper- 
atives in  a  mine  and  bad  authority  to  discharge  them,  and 

had  immediate  charge  of  the  actual  underground  operations, 
and  where  it  was  his  duty  either  i"  remedy  any  defects  and 
dangerous  conditions,  or  to  report  it  to  the  proper  office  or 
department  within  whose  scope  such  work  properly  be- 

longed, when.'  any  sin-li  defect  or  dangerous  condition  was 
called  to  his  attention,  notice  to  bim  of  the  dangerous  con- 

dition of  a  cage  is  equivalent  to  notice  to  the  company,  and 

a  miner  giving  him  sin-h  notice  has  the  right  to  rely  on  the 
promise  of  such  pit-boss  that  he  would  lix  it  as  soon  as 
possible. 

Poli  b.  Xiima  Block  Coal  Co.,  (Iowa)   127  Northwest- 
ern, 1105.    October  lflio. 

Owned  of  Mineral  Right  Bound  to  Protect  Surface 

Where  surface  land  is  owned  by  one  person,  and  the 
mineral  below,  with  the  right  of  extracting  the  same,  is 
owned  by  another,  the  owner  of  the  mineral  right  is  bound 
to  protect  the  surface,  unless  the  right  of  destroying  the 
surface  has  been  expressly  reserved  in  terms  so  plain  as  to 
admit  of  no  doubt.  This  rule  was  applied  where  co-owners 
of  a  mining  claim  conveyed  the  surface  by  separate  con- 

veyances at  different  times,  each  deed  reserving  the  min- 
eral and  the  right  of  extracting  the  same,  with  a  covenant 

not  to  excavate  nearer  to  the  surface  than  20  ft.  One  deed 

contained  a  covenant  on  the  part  of  the  grantor  to  conduct 
the  mining  operations  so  as  not  tn  injure  the  surface  rights 
conveyed,  and  so  as  to  protect  the  surface  for  a  depth  of  20 
ft.  thereunder.  The  other  deed  contained  a  covenant  that 
the  grantor  should  leave  20  ft.  below  the  surface  of  the 
ground  for  support,  but  expressly  provided  that  the  grantor 
did  not  obligate  himself  to  support  or  maintain  the  surface 
by  timber  or  otherwise.  Neither  deed  absolved  the  grantors 
from  the  obligation,  implied  in  the  grant  of  the  surfaee,  so 
to  conduct  their  milling  operations  that  the  surface  should 
at  all  times  be  sustained. 

Cartoon  v.  South  Butte  Mining  Co.,  181  Federal,  941. 

Company  Reports 

NEW    YORK    >v    HONDURAS    ROSARIO    MINIM. 
i  OMP  w> 

This  company,  operating  mines  at    San   Juancito,    Ho 
duras,  during  the  year  ended  September  30,  1011,  ma. I.-  a 
net  product!   f  $1,022,453,  and  the  bullion  raid  ai   nted 

to  1072,310.    Operating  expense  for  the  year  was  >ii,- 
leaving  a   profll    for  the   period  covered   by  the   report 

80.      I'll.-  mill  tret   I  35,813    a  ol    producing 
a  total  "i   $887,170.     Tl   •■  yielded    1,395,136  ../..  silver 
ami  8103  ox.  gold,  against  a  production  the  piw   a  year 
nl  1,289,174  ox.  silver  ami  10,621  ox.  gold.  The  actual 
extraction  was  84.03%.  Despite  unavoidable  shut-downs, 
a  daily  average  of  17.2  stamps  dropping  was  maintained 
at  tin'  mill.  Total  labor  ami  supply  cost  for  the  yeai 
amounted  !••  po.in  per  ton,  against  P9.10  for  the  previo 
year.  Higher  labor  cost,  which  was  ntrsci  by  Bavings  in 
supplies   and   chemicals,    was   caused    partly    by    increased 
repair  work   for  the  old  mill.     Al   I   38,716  wel   tons  of 
ore  was  transported  t"  the  mill  by  the  aerial  tramwaj   al 
:i   .•..>!    "1    Pl.nil   per   |. .n.  against    a  cosl    the    previous  year 
of  pl.50  per  tun.    The  maintenance  of  the  surface  depart 
incut  for  the  year  cost  }*35,518,  or  a  rate  of  PI. 12  pel 

ton  ol'  me  produced.  The  San  .luaneiin  power-plant  was 
officially  put  in  commission  in  January.     II  cost  r*220,476, 
of  which  pl43,896  was  spent  during  the  year  covered  by 
the  report.  The  (•"iircs  include  the  cost  of  an  additional 
water-supply  known  as  the  Agnacatal  flume-line,  which 

amounted  in  M.9,896.  Excavation  for  the  new-  Rosario 
mill  was  stalled,  and  during  the  year  1*343,590  was  spent 
for  labor  ami  supplies,  not  including  machinery.  The 
completion  of  the  mill,  about  March  1912,  will  give  the 
company,  it  is  claimed,  the  distinction  of  dropping  the 
heaviest  batteries  on  the  continent.  1800-lb.  stamps.  B.  I'. 
Davis  is  superintendent,  of  construction.  A  topographical 
map  of  the  property  of  the  company  has  been  made  along 
lines  of  the  United  Stales  Geological  Survey  by  J.  II.  Sili 

clair.  'I'he  ore  reserves  include  121,088  tons  nl'  ore  blocked 
mil  averaging  $26.16  per  lou.  against  107,575  Ions  averag- 

ing $25.30  for  the  previous  year,  and  340,000  Ions  of  ore 
averaging  $15.50  per  Ion.  which  will  be  available  when  the 
new  mill  is  started.  The  dividends  paid  during  the  year 

amounted  to  $90,000,  making  a  total  to  .late  of  $3,060,000. 

'I'he  capitalization  of  the  company  is  $1,500,000,  and  the 
surplus  amounts  in  $1,639,534,  the  assels  of  the  company 
being  valued  at  $3,488,367. 

MINERALS  SEPARATION,  LIMITED 

The  report  of  Ibis  company  for  1910  shows  that  it  has 
reached  the  profit-earning  Stage.  The  income  during  the 
year  I  rum  royalties  and  treatment  operations  was  £82,691. 
For  depreciation  of  plant,  and  experimental  expenses,  the 
directors  have  written  off  £54,100,  so  that  the  company  could 

proceed,  from  the  beginning  of  1911,  without  encumbrance. 
Litigation  expense,  amounting  to  £17,078,  has  been  charged 
against  the  share  premium  reserve.  The  company  has 
secured  a  contract  with  a  large  mine  in  South  Africa, 
according  lo  a  statement  by  John  Ballot,  chairman  of  the 
annual  meeting,  and  the  subsidiary  corporation  in  America 

has  in  prospect  a  number  of  profitable  contracts.  Mr.  Bal- 
lot referred  at  length  in  his  report  to  the  action  of  James 

M.  Hyde,  who  since  his  retirement  from  the  Minerals  Sep- 
aration in  February  1911  has  used  its  process  independ- 

ently in  Montana.  Suit  for  infringement  of  patent  has 
been  filed  against  Mr.  Hyde.  Mr.  Ballot  also  explained 
in  detail  the  results  of  the  Minerals  Separation  process  as 
used  by  the  Zinc  Corporation  at  Broken  Hill,  and  asserted 
that  the  latter  company  had  substituted  it  for  the  Elmore 
vacuum  process  because  it  was  cheaper  and  more  effective 
in  the  treatment  of  the  low-grade  material  and  slime.  A 
noteworthy  feature  of  the  report  is  the  statement  that  all 
debentures  have  been  retired.  The  Minerals  Separation. 
Ltd.,  owns  the  Sulman-Pieard-Ballot  and  other  patents  for 
concentration  bv  flotation. 
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Vicinity   of   Ki.y.   Nevada.     Preliminary  geologic   map 
l  .  s.  Geol.  Surv.    Washington,  I).  C,  1912. 

AXX.IKS   DA    ESOO  as   i.K   Ouro    Prkto.      X.    11. 

1909,  130  pp.    X.  12,  IDln.  193  pi>..  ill.    Ouro  Preto. 

Thirtieth  Akn ual,  Coal  Report  of  Illinois.  By  State 

Mining  Board  1911.  445  pp.,  ill.  Springfield,  Illinois. 
1912. 

Mineral  Resources  of  the  United  States,  Calendar 

Year  1910.  Part  I.  Metals.  7!M>  pp.,  index,  map.  Wash- 

ington, I).  ('..  1911. 

The  Sitka  MINING  DISTRICT,  Alaska.  B\  Adolph 

Knopf.  Bull.  .">ii-l.  U.  s.  Geol.  Snrv.  32  pp.,  maps,  in- 
serts.    Washington,   I).  C,  1912. 

Thirteenth  Annual  Report  ok  the  Mining  Industry 

.ii  [daho  for  the  Year  1911.  By  Robert  M.  Bell.  State 
Inspector  of  Mines.  132  pp.,  ill.  Boise,  Idaho,  January  1. 
1912, 

An  Investigation  ok  the  Ajr-Lift  Pimp.  By  <;.  -I. 

Davis  ami  ('.  R.  Weidner.     Iti7  pp.,  ill.     Bulletin  "I    the 
University   of    Wisconsin,   No.    150.      Madis      Wis   sin. 
October,  mil. 

The  Rate  ok  Burning  of  Pise  as  Influenced  m  Teh 

peratuhe  \xn  Pressure.  By  Walter  <>.  Snelling  and  Wil 

lard  <'.  Cope.  Technical  Paper  6,  Bureau  of  Mines.  28  pp 
Washington,  D.  C,  1912. 

Western    Portion   of   Torbrook    Ikon    Ore    Deposits, 

Annapolis  County,  Nova  Scotia.     By  Howells  Frechette. 

Pull.  Xo.  7,  Canada   Depart   nl   of  Mines.     20  pp.,  ill., 
map.  insert.     Ottawa.  1(112. 

Tolerance  ok  Eucalyptus  for  Alkali,  with  partial  re- 
print from  Bulletin  196.  By  R.  II.  I.niighridgc.  Bull.  Xo. 

225,  College  of  Agriculture,  University  of  California,  Berk 
eley,  California.     70  pp..  ill.     Sacramento,  lull. 

Thirty-second  Annual  Report  of  the  Director  of  the 

United    Stales    Geological    Survey    to    the    Secretary    of    the 

Interior,  for  the  lise.il  year  ended  June  30,  PHI.     151  pp., 

n. .lev.  maps,  inserts.      Washington.   I).   ('.,    Bill. 

Report  on   the  Geouigy   and  Mineral   Resoubi 

tin.  Chibougamau  Region,  Quebec.    By  E.  R.  Faribault, 
.1.  C.  Gwillim,  Alfred  P..  Barlow.    215  pp.,  ill.,  index,  in- 

sert.    Province   of   Quebec,    Department    of    Colonization, 
Mines,  and  Fisheries.    Quebec,  Canada,  Pill. 

Petroleum  and  Natural  Gas.  Part  II.  Mineral 

Fuels.  By  M.  .1.  Munn,  c.  11.  Wegemann,  P..  (i.  Wood- 
ruff, ami  Robert  Anderson.  Bull.  471-A.  P.  s.  Geol.  Surv. 

Advance  chapter  from  'Contributions  to  Economic  Geol- 
ogy, 1910\  132  pp.,  maps,  inserts.  Washington,  l>.  C, 

1912. 

Investigations  of  Explosives  Used  in  Coal  Minis  By 
Clarence  Hall.  W.  0.  Snelling.  and  S.  P.  Howell,  with  a 

chapter  on  the  natural  gV  uised  al  Pittsburg,  by  G.  A. 
Burrell,  and  an  introduction  by  Charles  P.  Munroe.  Bull. 

(5,  Bureau  of  Mines.  1117  pp..  ill.,  index.  Washington, 
1).  C,  1912. 

History                    -  of  Mining  in  Yavapai   i 

Arizona.    2:i  pp..  ill.     Published  by  the  Immigration  Corn- 
oner  o  it  lounty,  in    ision  of  the 

i  'onimitte.     \i  i  I  Mining  o     the  Prescotl  Chamber 
of   Commerce,    Prescott,    Arizona,    December    1911.     This 

pamphlet    is    the       irei  r  oi    oilier   similar    publications 
to  he  issueil  hy  Immigration  Commissioners  and  civic  bodies 
oi  other  counties  of  the  new  state. 

The  Excelsior  Airometer 

'flu'  sale  of  compressed  air  for  commercial  use  has  at- 
tained enormous  proportions  in  the  past  ten  years.  Espe- 

cially is  this  true  in  the  mining  districts  of  Australia,  Africa, 
and    AmeFira.       Vet    there    has    never    existed    until    now    a 

satisfactory,  practical,  and  reliable  means  of  measuring  the 
air  thus  sold.  The  general  practice  in  selling  compressed 
aii  lo  mines  is  to  calculate  the  amount  of  air  consumed 

from  the  number  and  size  of  the  drills,  hoists,  and  other 

machines  operated.  This  method  is  inequitable,  rarely  cor- 

rect, and  productive  of  much  dissatisfaction. 
The  Excelsior  airometer  is  a  simple,  reliable,  and  accurate 

air  meter,  that  has  been  developed  to  meet  the  growing  need 
for  such  a  device  in  connection  with  the  increasing  use  of 

compressed  air  for  mining  and  commercial  purposes.  It 
measures  in  cubic  feel  the  amount  of  free  air  used  iu  the 

cylinder  consumption  of  compressed  air.  Simplicity,  dura- 

bility, ami  accuracy  are  the  dominant  features  of  the  Ex- 
celsior  airometer,  ii  being  guaranteed  not  to  vary  more  than 
W,  from  its  original  standard  in  live  years.  It  is  the  only 

meter  that  automatically  compensates  tor  variations  in 

pressure,  that  shows  on  its  dial  the  exact  amount  of  air  that 

has  passed  through  it.  irrespective  of  pressures,  and  that 

does  not  require  careful  attention  to  keep  in  condition. 

'I'he  airometer  is  liuilt  upon  the  principle  that  in  the 
cylinder  consumption  of  compressed  air,  the  speed  of  the 

air  passage  is  dependent  upon  the  pressure,  and  that  the 
number  of  cubic  feel  of  free  air  used  is  in  direct  proportion 

to  the  speed  the  air  body  assumes  when  tilling  the  cylinder. 

It  consists  of  :i  series  of  turbines  and  deflecting  discs,  ar- 

ranged alternately  within  a  casing.  The  shaft  upon  which 
the  turbines  are  mounted  extends  throughout  the  length  of 

the  meter,  and   is  connected  by  worm  gears  with  a  series  of 

decimated  gears,  which  are  connected  to  a  series  of  decimal 
dials,  from  which  the  meter  reading  is  taken. 

The  deflecting  discs  are  stationary  in  the  casing,  and 

around  the  outer  edge  are  bored  a  series  of  holes,  which 

have  their  axial  line  at  an  angle  of  45°  across  the  axial  line 
id'  the  meter.  Between  the  discs  are  compartments,  where 
the  turbines  ate  mounted  on  the  shaft.  The  vanes  of  these 

turbines  are  Bel  so  that  they  face  the  axial  line  of  the  orifices 

hi  right  angles.  The  air  is  admitted  to  the  meter,  and  pass- 
ing through  the  orifices,  impinges  in  turn  on  the  vanes  of 

all  the  turbines  before  passing  out.  A  simple  gear  shift  is 
attached  to  the  dial  of  counter  to  be  thrown  in  and  out  of 

engagement  with  the  meter  gear.  This  allows  the  operator 
to  take  an  accurate  record  of  the  air  passing  through  the 

meter  in  a  minute,  simply  by  throwing  the  dial  into  engage- 
menl  lor  .me  minute  and  then  throwing  it  out.  The  dial  is 

kept  in  mesh  with  the  meter  gear  by  a  spring  in  the  front 
wall  of  the  dial  box.  It  is  thrown  out  of  engagement  and 

locked  by  pushing  ill  and  turning  the  knurled  button  pro- 
jecting  from    the   rear   of   the   dial    box.     The    Excelsior 

air   eter   will    measure   the   air    passing   through    a   supply 

pipe  in  exactly  the  same  fashion  that  water,  gas,  or  elec- 
tricity is  measured.  Every  cubic  foot  of  air  that  is  delivered 

lo  the  purchaser  niti-t  pass  through  the  meter,  is  measured, 

and  must  be  paid  for.  whether  it  is  used  to  run  hoists,  op- 
erate' drills,  blow  smoke,  or  is  allowed  to  leak  through  faulty 

joints  and  connections.  On  the  other  hand,  the  purchaser 

has  the  assurance  that  he  is  getting  a  fair  return  for  his 
money,  and  it  behooves  him  to  watch  the  air  consumption  in 
his  mine  and  avoid  wastes. 

'I'he  airometer  is  attached  and  attended  in  the  same 
fashion  as  a  water  meter,  only  requiring  an  occasional  oil- 

ing. The  meter  reading  is  taken  from  a  series  of  decimal 

dials,  as  on  a  ".as  meter.  Tin-  reading  can  be  taken  weekly. 

'  ly.  or  at  any  convenienl  period.  When  the  dials  have 
leted  a  full  register,  they  automatically  reset  themselves 

anil    start    over   again.      The   capacities   of   the   dials    range 

,    10,000,   1  en.  ft.  on  the  smallest  size  to  1,000,000,000 
en.  ft.  on  the  largest  size.  A  meter  will  pay  for  itself  in  a 

very  short  time,  and  thereafter  will  prove  to  be  a  safe, 
faithful,  and  economical   guardian   of  the   interests  of  both 

seller  ami  buyer  of  compressed  air. 
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IMPORTS  of  copper  into  the  United  States  have  grown 

from  1,000,1    pounds  in  1900  to  266,000,000  in  1911, 

while  exports  have  grown  from  338,000,000  to  787,000,000 

I   mis  iii  the  same  period.  The  large  imports  into  a  coun- 

try sn  preeminently  an  exporter  are  largely  due  to  our  su- 
perior facilities  Eor  smelting  and  refining. 

A  NOT  UNCOMMON  phenomenon  in  mines  is  the  finding 

of  no  ore  where  it  was  confidently  expected,  to  the  dis- 

comfiture of  the  management  and  the  decrease  of  profit.  A 

pleasing  example  of  the  contrary  is  the  Camp  Bird  mine, 

which,  having  altogether  yielded  $22,785,000,  of  which  ap- 
proximately $11,500,000  was  profit,  was  thought  to  be  near 

exhaustion  in  1910.  During  that  year  new  ore  was  dis- 

covered which  yielded  a  profit  of  .+  110,00(1  and  in  1111 1  ore 

worth  $300,000  more  was  found.  New  finds  during  the  past 

month  have  further  extended  the  productive  life  of  Hie  mine, 

SO  that  in  a  small  way  it  bids  fair  to  resemble  the  widow's cruse.     We  hope  il  may. 

WATER  has  long  been  a  problem  at  Cripple  Creek 

and,  now  that  deep-level  drainage  is  effectively  se- 
cured, seems  about  to  exhibit,  to  use  an  expressive  phrase, 

'reverse  English.'  Recent  metallurgical  development  has 

led  to  the  multiplication  of  mills  in  the  district,  and  with 

their  increase  in  number  comes  an  increased  demand  for 

water,  of  which  the  supply  is  limited.  Many  suggestions 

have  been  made,  among  them  that  mills  should  he  con- 

structed underground.  The  objections  to  this  are  obvious, 

but  the  proposal  cannot  he  instantly  dismissed,  for  the  plan 

ulfers  advantages.  Cripple  Creek  operators  have  handled 

their  metallurgical  problems  admirably  so  far,  and  may  be 

ex]   ted  l   ut imie  to  do  so. 

ELECTION  of  Mr.  .Tames  P.  Kemp  as  president  and 

Mr.  Waldemar  Lindgren  vice-president  of  the  Amer- 
ican Institute  of  Mining  Engineers,  marks  not  only  the 

selection  of  eminently  qualified  men  for  distinguished  posts, 

but  is  a  deserved  compliment  to  geologists  as  a  class.  It 

is  striking  that  despite  the  large  contributions  to  the  work 
of  the  lnsiitule  made  by  the  geologists.  Mr.  Kemp  is  the 

lirst  to  he  elected  president.  In  Canada,  the  engineers  have 

not  been  so  slow  to  divide  honors  with  their  professional 

brethren.  Mr.  Frank  D.  Adams,  now  president  of  the 

Canadian  Mining  Institute,  is  known  mainly  for  his  re- 
search in  pure  science.  He  succeeded  Mr.  W.  G.  Miller, 

tbe  well  known  pioneer  of  Cobalt  and  the  distinguished 

Provincial  geologist  of  Ontario. 
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LITIGATION    regarding   filter   patents   entered   another 

stage  this  week  when  the  United  States  District  Court 

decided,  in  the  suit  brought  by  the  M   <•  Filter  Company 
against  the  Tonopah-Belmont  Development  Company,  that 

the  Butters  titter  is  not  an  infringement  of  the  Moore,  but 

that  the  stationary  type  of  Miters  is  distinctive  from  the 

movable  type.  An  appeal  is.  However,  to  be  taken,  and 

since  the  Moore  Filter  Company  controls  the  ('asset  pat- 
cms  covering  stationary  types  of  tillers,  more  litigation  is 

sure  to  follow.     It  is  one  of  the  gravest  detects  of  American 

patent  law  that  there  is  mi  sure  and  simple  method  of 

quickly  determining  the  relative  rights  of  rival  inventors. 

Metallurgical  and  other  industries  are.   therefore,  saddled 
with  almost  endless  trouble  and  expense,  and  it  often  costs 

as  much  as  it  is  worth  to  establish  a  patent  right.  The 

system  is  radically  wrong,  ami  a  patent  should  mean  more 

than  "the  right  to  so  into  court." 

ECONOMY  ami  efficiency  are  watch-words  of  modem 

practice,  and  in  the  use  id'  fuels  they  are  especially 
applicable.  The  work  of  Mr.  YV.  A.  Bone  on  combustion 

has  attracted  so  much  attention  through  his  public  lectures 

in  this  country  that  we  are  glad  to  present  this  week  a 

brief  summary  of  his  conclusions.  His  methods  and  the  re- 

sults are  none  the  less  interesting  I'm'  having  been  totally 

anticipated  in  this  country  by  the  work  of  Mr.  I'.  E.  l.ucke. 
about  ten  years  ago.  li  is  a  striking  commentary  upon  the 

complexity  id'  present-day  life  and  the  enormous  volume 
of  literature  which  must  he  scanned  by  advanced  workers  in 

science  that  not  only  Mr.   li.    s.   is  to  have  heeii  unaware 

of  the  work  of  Mr.  Locke,  which  was  published  in  Hie  pro- 

ceedings of  the  American  Society  of  .Mechanical  Engineers 

and   is  discussed   in    Hutton's  'The  <  las    Engine,'  hut  editors 
of  American  journals  devoted  to  mechanical  engineering 

to  have  been  equally  uninformed'  The  proposed 
methods  are  suggestive,  and  when,  their  mechanical  draw- 

backs are  eliminated  by  sufficient  experiment,  are  likely  to 

prove  valuable. 

OUR  special  corres]   lent  who  attended  the  recent  meet- 

ing of  the  American  Institute  of  Mining  Engineers 

in  New  York  City  writes  in  Prank  criticism  of  certain 

features  of   the   past    management    of   the   Institute  and    of 

the  dinner  arranged  by  the  local  committee.     It  has  see   1 

worth  while  to  print  this  criticism  even  though  it  is  abund- 

antly clear,  as  stated  in  his  letter,  that  a  new  management 

is  in  control.  Such  trouble  as  now  encompasses  the  In- 

stitute has  come  mainly  from  failure  to  make  publicly 

criticism  common  enough  in  private.  The  best  thing  that 

could  happen  to  the  Institute  would  he  to  have  its  great 

membership  more  alive  to  the  duties  as  well  as  privileges 

of  being  included  in  its  ranks.  There  are  many  different 

programs  that  may  be  followed  in  the  conduct  of  such  an 

organization,  and  critics  of  all  classes  will  concede  thai 
brilliant  success  in  certain  directions  has  resulted  from  the 

faithful    work    of    those    who    have    been    in    control.      Our 

understanding  is  that,  with  full  appreciation  of  the  _   

in  the  past,  the  members  have  decided  that  a  change  of 

program  is  in  order.  We. have  a  profound  belief  in  the 
continued  usefulness  of  the  Institute,  and  we  feel  that  it 

is  hut  following  the  order  of  development  in  other  lines 

■  it'  contemporary  American  life  for  'Standpatters'  to  give 
way  to  'Progressives'  and  for  representative  government  to 
be  replaced  by  the  nmre  democratic  form  that  relies  on 

the   initiative,   referendum,  and   recall. 

RICH  gold-quartz  mines  are  not  commonly  thought  of 
as  characteristic  of  Alaska.  The  unusual  success 

achieved  in  working  the  meat  low-grade  orebodies  near 
Juneau  has  drawn   attention   away    from   the  possibility   of 

finding  smaller  and  richer  reins.  But  rich  quartz  is  well 

known  at  Nome,  Fairbanks,  Yaldex.  and  at  various  widely 

scattered  points  in  the  interior  and  in  southeastern  Alaska. 

At  the  Cliff  mine,  when  it  was  visited  last  July,  the  ore 

going  to  the  mill  was  averaging  $87  per  ton  iii  gold,  and 

at  the  Klag  bay  properties,  described  ill  this  issue  by  Mr. 

Adolph  KSopf  of  (he  United  Slates  Geological  Survey, 

specimen  ore  taken  from  the  surface  and  transported  to 

Sitka  in  canoes,  paid  for  opening  the  mines.  How  many 

additional  deposits  of  this  sort  await- discovery,  no  man 

can  say.  The  region  is  one  when-  prospecting  is  particu- 
larly laborious,  and  attention  has  so  far  I   n  mainly  centred 

or  other  things.  Supplementing  Mr.  Knopf's  description 
of  the  DeGroff  mine,  it  is  interesting  to  note  thai  a  con- 

siderable share  in  this  property  was  one  of  the  principal 
items  in  the  estate  of  the  late  I).  II.  .larvis.  that  brilliant 

and  likeable  captain  whose  untimely  suicide  lasl  summer 

startled  all  who  had  followed  his  interesting  career.  The 

Golden  Gate  mine,  we  understand,  has  now  passed  into 
possession  of  the  Chiehagof  Cold  Mining  Company,  owner 

oi  the  neighboring  DeGroff  mine.  The  prospect  fot 

fairly  large  as  well  as  rich  mine  seems  excellent,  and  suc- 
cess here  should  stimulate  the  search  for  more  mines  in 

the  great  replica  of  the  California  goldfields  in  which  lie- 
channels  and   passages  of  the  Inland  sea   have  been   cut. 

San  Francisco  and  the  Mint 

Proposals  to  so  reduce  the  appropriation  as  practically. 

if  not  nominally,  to  close  the  mint  at  San  Francisco,  have 
aroused  a  not  unnatural  storm  of  protest  throughout  the 

West.  The  San  Francisco  mint  was  established  in  1854  and 

has  coined  $1,672,000,000  in  gold,  and  $185,000,000  in  silver. 

In  addition  P74,OQO,000  has  been  coined  for  circulation  in 

the  Philippine  Islands  ami  considerable  amounts  of  silver 

and  gold  for  Central  American  and  other  countries.  The 
limit  has  been  the  centre  of  the  trade  in  gold  ami  silver  mi 

the  coast,  and  the  money  in  the  vaults  proved  the  salvation 
of  San  Francisco  in  the  time  of  its  greatest  distress  in  1906. 

Sentiment    clings   strongly   to   the   old   si   •    building   on 
Mission  street  and  any  plan  for  converting  il  into  a  mere 

assay  ollice  arouses  deep-seated  feelings.  Tin-  proposal  is 
.  nominally,  in  the  interest  of  economy,  and  certainly 

thai  is  a  proper  plea.  It  is  no  sufficient  excuse  for  main- 

taining a  government  institution,  be  it  naw  yard,  branch 

pension  office,  or  mint,  that  it  leads  to  spending  money  in  a 

particular  city  or  district.  Public  convenience  and  real 
service  should  be  the  basis  of  maintenance  as  well  as  estab- 

lishment ni'  government  winks.  Legislation  enacted  at  the 
last  session  of  Congress  and  permitting  the  stamping  of 

gold  bars  with  weight  and  fineness  in  place  i.l'  minting 
money  lor  export,  has  reduced  the  demands  upon  the  Bureau 

of  the  Mint  anil  permits  reduction  of  its  force,  as  was  ex- 

pected. This  is  right  and  proper  and  in  the  interest  of 

economy.  The  critical  point  is.  where  the  reduction  should 
be  made.  To  this  we  believe  there  can  be  but  one  answer. 

The  Director  of  the  Mint  should  he  director  in  fact  as  well 

a-  name.  If  the  full  value  of  his  services  is  to  be  obtained. 

he  should  be  permitted  to  conduct  the  service  as  seems  to 
him  best.  It  he  proves  wrong,  remove  him  and  get  a  better 

man.  but  do  not  hamper  him  in  the  exercise  of  his  duties. 

Believing  in  this  as  a  general  principle,  and  knowing,  fur- 
ther, that  in  Mr.  Geerge  Roberts  the  Bureau  has  a  mosl 

capable  director,  we  urge  (hat  his  recommendations  he  ac- 

cepted. Meddling  with  technical  matters  by  committees 
from  Congress  is  all  wrong.  Congressmen  are  subjected 

to  political  pressure  from  every  side  and  determinations 

made  by  them  in  matters  relating  in  the  internal  organiza- 
tion of  a  bureau,  or  the  conduct  of  its  work,  are  necessarily 

based    upon    compromise    rather    than    upon    principles    of 
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Tin-   ti  ii  ii  t    •  peculiar  in   thai    it    is  one  of   the 

branches  of  the  Govermnenl  thai  turns  into  the  Treasury 

more  than  it  receives  in  appropriations.  In  part,  tin-  >-  dne 

lo  the  profit  in  refining  and  melting  bullion,  and  in  part  to 

the  seigniorage  on  silver,  in  the  Wesl  people  generally 

prefer    tallic  money.  Gold  and  silver  coins  are  the  com- 

mon media  of  exchange,  and  so  Inn;;  as  metallic  money  cir- 
culates it  must  lie  coined  and  re-coined.  It  would  seem 

proper  thai  the  people  who  demand  actual  coinage  of  money 

should  enjoy  whatever  of  advantage  may  Bow  from  the 

maintenance  ol  a  mini  in  their  miilst.  Such  arguments 

should  nut.  however,  determine  the  question.  It  is  a  business 

matter  and  should  be  settled  on  a  business  imsis.  ami  one 

..f  ti,,-  best  rules  for  the  conduct  of  any  business  is.  follow 
the  lead  of  the  responsible  bead  of  the  enterprise. 

Research  and  the  Government 

Much  confusion  of  thought  has  been  made  evident  by  the 
discussion  of  various  lulls  now  before  Congress  in  which  ii 

i-  proposed  that  the  Govern   ol  shall  undertake  researches 

connected  with  metallurgy.  Then-  are  a  number  of  hills  sim- 

ilar to  those  of  Mi-.  .1.  E.  Raker  of  California  ami  Mr.  .1.  A. 

Martin  of  Colorado  in  which  is  proposed  the  establishment  of 

local  stations  for  ore  testing,  others  provide  for  establish- 

ment of  additional  mine-rescue  stations.  Still  others  propose 
appropriations  in  aid  of  state  eel   Is  of  mines  on  substan- 

tially tin-  same  hasi>  as  the  Congressional  aid  now  given  to 
agricultural  colleges.  Then-  is  furthermore  the  Foster  hill. 

now  on  (he  Onion  calendar,  defining  ami  extending  the  duties 
of  the  Bureau  of  Mines. 

It  can  hardly  In-  said  thai  there  is  no  public  sentiment 

ivoi-  ,.f  some  sm-li  extension  of  governmental  activity, 
ami  ii  seems  Inevitable  that  now  or  later  steps  in  this  diree- 

tion  will  he  takrn.  As  conditions  change  ami  the  need  of 

help  becomes  greater,  people  everywhere  demand  more  from 

their  governments,  ami  whether  it  he  liked  or  not,  govern- 

ment not  only  in  the  United  Slates  hut  in  Canada,  England, 

Germany,  indeed  throughout  the  world,  is  becoming  in- 
creasingly paternal.  Crowding  people  together  results  in 

more  points  of  contact,  and.  human  nature  being  what  it  is, 

more  regulation  of  human  relations  must  result.  Govern- 

ment regulations  to  accomplish  .good  must  he  informed,  and 

of  the  harm  done  by  uninformed  action  numerous  instances 

might  he  readily  cited.  It  is  not  only  right  and  proper,  but 

it  is  necessary,  that  tin-  Government  should  itself  have  every 
facility  for  keeping  in  touch  with  the  latest  advances  in 

technology  as  in  other  lines  of  human  activity  and  on  the 

basis  of  economy.  United  States  laboratories  and  experi- 

ment stations  are  better  than  duplicate  state  plants.  The 

states  should  have  every  facility,  as  is  proposed  in  the  Foster 

bill,  for  using  the  Government  plant  in  determining  such 

matters  as  the  type  of  explosives  that  may  be  permitted  in 

coal  mines  and  the  quality  of  those  offered  for  use.  The 
United  States  Government,  too,  should  have  the  full  benefit 

in  all  its  branches  of  the  best  technical  advice  regarding 

the   fuel  that  it  buys,  the  cement  it  must  use,  and  similar 

matters.    Bo  far  «••  believi 

nlay    safely    In-    li-tt    In   I  >  not  hi  I    I  ),<■ 
however,  iii>  ilea  disru 

Research  may  be  conducted  with  a  view   to:   (1)  eluci 

dating  fundamental  principles  and  promoting  develu|   nl 

of  technology  with  n  view  to  improvements  in  practice;  (2) 

testing   individual   specimens  or  lots  of  ore   lo  delerm   

which  among  standard  methods  of  treatment  are  applicable 

in  each  case.     While  then-  is  a  certain  border  tone  bel 

the  two,  ill   the  main   we  think   the  distinction   is  -harp  ami 

maintained.     Recognising  thai  there  is  r   a  for  dif 

ferences  of  opinion,  we  believe  the  firsl  lo  be  a  proper  Held 
tor  tin-  I  inii-d  States  Bureau  of  (lines  and  the  second  to 

be  one  best  filled  by  private  agencies.    The  time  may    

when,  in  order  io  curb  the  deplorable  recklessness  and  .lis 

I   est}   of  certain  types  of  so-called  BBsayers  and  metal 

lurgistS,    the    state    will    have    tO    sel    standards    and    i-xcrrisc 
sonic  control  over  the  business,  but  we  are  nol  prepared  al 

present  for  that  step.    In  the  main,  assayers  and  chemists 
are    honorable    men    and    their   charges    are    reasonable,   ami 

any  one  having  ore  or  minerals  of  probable  value  can 

readily  learn  through  the  use  of  existing  agencies  whether 

the  material  can  be  treated  al  a  profit  by  any  of  the  com- 
mon methods. 

All  processes  necessarily  involve  waste,  and  al  best  it  can 

only  he  hoped  by  successive  improvements  to  reduce  this  to 
a  minimum.  The  large  liovernment  holdings  of  mineral 

land,  to  say  nothing  of  the  general  welfare,  warrant  a  reas- 

onable expenditure  of  official  funds  in  the  effort  to  decrease 

wasle  and  increase  efficiency  in  production.  There  are  fur- 

thermore many  problems  relating  to  the  health  and  safety  of 
mine  workers  that  demand  investigation.  The  United 

States  Bureau  "f  Mines  should  he  given  sufficient  authority 

and  funds  to  carry  on  a  reasonable  amount  of  experimenta- 
tion along  all  Ihese  lines.  This  is  in  the  interest  of  economy 

and  efficiency,  and  in  line  with  the  work  of  the  more  en- 
lightened governments  elsewhere,  and  of  our  own  experience 

in  other  lines.  The  Dominion  of  Canada  has  appropriated 

money  for  investigation  of  zinc  smelling  problems,  and 

much  of  the  work  has  been  carried  on  by  Mr.  W.  R.  Ingalls 

of  New  York.  We  see  no  reason  why  such  work  should  not 

be  equally  proper  and  profitable  in  the  United  States, 

though  in  this  as  other  matters  duplication  should  be  avoided. 

Il  is  also  advisable  to  avoid  waste  of  funds  by  fixed  require- 
ments in  the  form  of  local  stations,  (live  the  Bureau  of 

Mines  general  authority  and  such  money  as  can  be  spared, 

and  let  the  officers  of  that  organization  work  along  what- 

ever lines  seem  most  likely  to  produce  results.  We  particu- 

larly deprecate  the  effort  to  establish  more  mine-rescue  sta- 
tions at  Federal  expense.  Not  that  more  such  stations  are 

not  needed,  but  that  experience  has  shown  that  the  mine- 
icsiiic  cars  aie  more  economical  and  serviceable  in  the  par- 

ticular pari  of  this  work  that  the  Federal  Government 

should  take  up;  namely,  the  demonstration  of  the  work,  and 

the  proving  of  methods.  The  ears  will  be  available  for  any 

emergency,  but  the  routine  work  of  actual  protection  should 
rest  on  the  states,  districts,  or  mines  actually  benefited. 

Where  so  much  is  to  be  done  it  is  a  pity  to  have  time  and 

energy  wasted  ii.  controversy  over  methods  and  limits.  The 

Geological  Survey  and  the  Bureau  of  Standards  have  pros- 

pered and  have  given  excellent  service  because  they  were 

not  hampered  by  petty  restrictions  in  their  organic  acts, 
but  could  turn  attention  at  once  to  problems  as  they  arose,  as 

last  as  Congress  was  able  to  supply  the  funds.  The  Recla- 

mation Service  has  also  been  singularly  free  from  such  re- 
strictions, and  has  made  substantial  returns  for  its  freedom. 

Efficiency  is  needed  in  the  Government  service,  and  freedom 

from  'red  tape'  is  only  possible  under  broad  laws  dealing 
with  principles  rather  than  details. 
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Gold  Deposits  of  the  Sitka,  Alaska,  District 

By  Abolph  Knopf 

'Klag  bay  is  on  the  west  eoasl  of  Chichagof  island  and 
is  part  of  an  extensive  archipelago  of  which  Khaz  bay 
forms   the  entrance   from   the   Pacific   Ocean.     The 

north  of  Khaz  bay  is  Hanked  for  several  miles  seaward 

by  rocks,  reefs,  and  low  wooded  islets.  Khaz  bay  lies  L6 
miles  northwest  of  Salisbury  sound,  and  the  voyage  from 
the  mines  to  Sitka  necessitates  a  coastwise  run  of  8  to 

12  miles  in  the  open  ocean.  The  total  distance  to  Sitka 
is  .3(1  miles,  and  the  operating  mines  maintain  their  own 
gasoline  boats.  Freighters  plying  between  Seattle  and  the 

southeastern  Alaska  bring  in  occasionally  heavy  machinery 

and  supplies,  and  take  out  shipments  of  accumulated  con- 
centrate. During  the  winter  the  upper  three  miles  of 

Klag  bay   is   frozen   over. 

The  two  productive  gold  mines  in  the  Sitka  mining  dis- 
trict are  at  the  head  of  Klag  hay.  The  high  grade  of  the 

ore,  which  yields,  as  milled,  from  $15  to  $90  per  ton  in 
illy  exceeds  that  of  the  average  value  of  the 

gold  ore  of  southeastern  Alaska,  which  in  1909  was  $2.78 

per  ton.  This  has  naturally  attracted  considerable  atten- 
tion to  the  region,  and  has  stimulated  prospecting  of  the 

shores  of  the  neighboring  bays,  inlets,  and  passages. 

Hold  was  found  at  Klag  bay  by  chance  in  the  summer 

of  11111.3  by  nn  Indian  engaged  in  salmon  fishing,  who  went 
ashore  to  obtain  water  from  a  small  stream  near  the  bead 

of  the  bay.  While  stooping  to  drink  he  noticed  gold  in 
one  of  the  numerous  fragments  of  quartz  in  the  bed  of 
the  stream.  On  further  examination  he  found  thai  the 

ore  contained  considerably  more  lice  gold,  and  s   i  there- 
after the  find  was  reported  at  Sitka.  The  aid  of  white 

men  was  enlisted  and  the  cropping  from  which  the  quartz 
float  was  derived  was  quickly  discovered.  Claims  were 
thereupon  located  in  accordance  with  the  milling  laws,  tiro 

original  discoverer  retaining  one-fourth  interest.  A  small 
stampede  from  Sitka  ensued  soon  after,  and  a  large  number 
of  claims  were  staked  on  both  Hanks  of  Doolth  mountain 

in  September  1905.  Two  properties,  known  as  the  ('hi- 
cfaagof  and  Golden  Gate  mines,  have  been  brought  to  the 

producing  stage. 
The  general  geology  of  the  region  at  the  head  of  Klag 

bay  is  exceedingly  simple.  The  rocks  consist  essentially 

of  thick,  massive  beds  of  graywacke  inferstratified  with 

clay  slates.  The  only  igneous  rocks  are  a  few  narrow 
dikes  of  diorite  aplite.  To  the  northeast  these  rocks  are 

succeeded  by  a  wide  belt  of  greenstones  (altered  amygda- 
loidal  basalts  in  pari),  calcareous  schists,  limestones,  and 

highly  contorted  black  phyllites  and  amphibolitic  schists. 
This  belt  of  metamorphic  rocks  is  succeeded  inland  by 
diorite,  which  appears  at  the  coast  15  miles  northwest  of 

Klag  bay  and  is  exposed  northward  to  Lisianski  strait. 

The  graywackes  and  slates  are  well  exposed  along  the 

shores  of  the  bay.  As  a  rule  they  are  not  intimately  inter- 
stratified,  as  is  common  among  the  graywacke-slate  forma- 

tions of  the  Juneau  region,  Prince  William  sound,  and 

Kenai  peninsula,  but  form  alternating  belts  several  hun- 
dred feet  thick.  The  graywacke  is  by  far  the  dominant 

rock   and    forms   massive    exposures    that    are    hundreds    of 

feet  thick  and  are  without  discernible  stratification.     S   
strata,  as  shown  by  absolutely  continuous  exposures  along 
the  shore-line,  attain  a  thickness  of  1400  ft.,  and  thick- 

nesses in  excess  of  3200  ft.,  in  which  perhaps  a  few  nar- 
row bells  of  slate  are  included,  have  been  measured  at 

the  head  of  Klag  bay.  The  strike  of  Hie  rocks  ranges  from 

N.40°W.  to  N.50°W.  and  the  dip  is  70°S.  Whether  the 
tve  beds  ol  graywackes  maintain  their  great  thick- 
ness for  considerable  distances  along  the  strike  was  not 

determined,  hut  il  is  believed  that  they  will  be  found  to 
dovetail    with    lenses   of   slate.      The   basis   of    this   surmise 

•Abstract  from  Bull  504,  U.  S.  Geo].  Surv.,  'The  Sitka 

Mining  District.' 

is  the  fact  ftat  near  the  head  of  Ogdeu  passage  a  marked 
lenticular  interslratification  of  graywacke  and  slate  was 

observed.  The  lenses  of  graywacke  range  from  a  few 
inches  to  several  feet  in  thickness  and  swell  and  pinch 

abruptly.  The  rocks  show  a  cleavage  or  fissility  which 
is  best  displayed  in  the  argillaceous  members  and  is  but 

poorly  developed  or  absent  in  the  graywackes.  It  coin- 
cides in  direction  with  the  stratification.  Locally  the  slates 

show  considerable  plication,  with  tearing  and  kneading  of 
thin  intercalated  strata,  but  no  evidence  was  procured  that 

folding  on   a  more  extensive  scale  has  taken   place. 

The  orebodies  at  I  he  head  of  Klag  bay  consist  of  quartz 
veins  occupying  shear  zones  in  graywacke.  They  coincide 
in  strike  and  dip  with  the  stratification  and  schistosity  of 

the  inclosing  country  rock.  On  account  of  lire  thick-bedded 

character  of  the  graywacke.  only  the  roughly  schistose  struc- 
ture and  not  the  stratification  of  the  wall-rocks  is,  as  a 

rule,  determinable  near  the  veins.  The  orebodies  rang: 

in  thickness  from  a  few  inches  to  IS  ft.  or  more;  in 

the  producing  properties  the  average  thickness  is  perhaps 
5  or  6  ft. ;  in  the  prospects  it  is  a  few  inches  or  at  most 

a  few  feet.  The  gold  is  localized  in  short  shoots.  In 
some  lodes  the  Assuring  is  continuous  for  considerable 

[i  Mjihs.  but  the  Assured  zone  is  barren  of  quartz  and  con- 
sists of  sheared  triturated  graywacke;  in  other  veins  the 

quartz  is  continuous,  but  the  gold  content  absent.  In  the 
vicinity  of  the  veins  the  graywacke  has  been  reduced  to 

a  black,  highly  polished,  and  irregularly  schistose  or  slaty 
condition.  In  the  midst  of  the  sheared  rock  there  remain 

numerous  lenses  and  horses  of  massive  graywacke.  In 

places  the  shear  zone  may  be  30  ft.  or  more  in  width 

and  correspondingly  leanly  mineralized. 
The  veins  show  a  well-marked  ribbon  structure,  which  is 

emphasized  by  the  fact  thai  (he  individual  ribbons  of  quartz 

are  separated  by  thin  slabs  of  black  schistose  graywacke. 
These  partings  range  from  mere  filaments  to  slabs  several 
inches  thick.  As  the  quartz  breaks  free  and  clean  from 

them,  they  often  deceptively  appear  to  form  the  walls  of 
the  orebody,  but  when  they  are  broken  through,  more  ore 

is  commonly  found  behind  them.  Slabs  of  the  lode  slack 

off  across  the  orebody  up  to  such  apparent  walls,  but  bow- 
ever  regular  and  well  defined  these  walls  may  appear  to 

be,  not  much  reliance  can  be  placed  on  the  presumption 

that  they  mark  the  limits  of  profitable  ore.  Where  the 

partings  of  schistose  graywacke  become  thick  and  numer- 
ous the  orebody  becomes  a  typical  stringer  lode,  and  a 

corresponding  decrease  in  the  grade  of  the  ore  takes  place. 
In  the  ore-shoots,  however,  the  veins  consist  practically  of 

solid  quartz. 

The  foregoing  structural  features  of  the  orebodies  sug- 
gest that  from  a  principal  level  driven  along  the  general 

I  rend  of  the  shear  zone  numerous  cross-cuts  should  be  made 

iiiln  both  the  hanging  wall  and  the  foot-wall.  Not  only 
do  (he  apparent  walls  prove  unreliable  guides  concerning 

the  orebodies,  but  it  is  conceivable  that  where  large  horses 
of  graywacke  occur  in  the  shear  zone,  the  vein  may  split 
and  curve  around  the  massive  rock,  and  on  resuming  its 

general  trend  may  follow  a  parallel  course  at  a  distance 
o!  some  feet  in  either  the  foot-wall  or  the  hanging  wall 

of  the  original  course. 
The  mineralogy  of  the  ore  is  simple.  The  gangue  is  a 

milk-white  quartz  of  drusy  texture,  with  which  a  small 
amount  of  carbonate  is  associated.  This  weathers  red  on 

the  dumps  and  is  therefore  plainly  evident.  In  addition, 

the  microscope  shows  that  some  albite  occurs  with  the  car- 
bonate. The  quartz  carries  a  considerable  number  of  frag- 

of  slaty  graywacke,  which  are  found  microscopically 
to  be  completely  sericitized. 

Pyrite  is  the  most  abundant  metallic  mineral ;  galena  and 

free  gold  are  the  only  other  metallic  minerals.  The  pres- 
ence of  galena  with  (he  pyrite  indicates  everywhere  high 
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gold luii   ■  i ci. iii. I  cubes  in  the  miii  quart 
-  in  l lie  in 

,i   rale  interirrowii   with   pj 
it   da  ir  in  tbe  wall  rocks.     The  gold   ii   found 
both  ambedded  in  tha  quart]  and  a* 
piirii  rown  wiili  the  tulphidi 
mill  ibow   utile  evidi  tidatinn,  the  unaltered   aul 
pbidi  5    praetieall)    lo   the   aurfaee    a    fael    un- 

doubtedly doe  to  tha  irl;i«-uil  abrasion  ilmt  the  region  has 

pt  past The  Chiehagof  mine,  usually  known  as  the  DeGroff  mine, 
is  now  the  property  of  the  Chiehagoi   Oold   Mining  Co, 

■  situated  m  tidewater  al  the  bead  ol  Slag  baj    (see 
i  i.    The  milling  plain    peration  during  1910  eon 
:  of  two  batteries  ■  •!  two  B50-lb.  stamps,  dropping 

104  times  |  er  minute  in  triple-discharge  mortars.  The  ore 

was  enslied  i>>  '  i -in.  mesh,  and  tha  puli'  passed  to  .i 
in  ii.  ciiili'iin  mill.  The  concentrating  equipment  includes 
a  classifier,  two  Wilfley  tables,  and  one  Wilfley  slime-table. 

Tin'  eapacity  of  the  mill  was  20  tons  per  day.  At  prl 
tin.  tailing,  which  averages  nearly  $10  per  ton,  is  impounded 
for  future  eyanidation.     Electric  power  is  employed,  which 

is  transmitted    t'j  miles   from  the  generating   stati   
lake.  The  hydro-electric  planl  and  transmission  line 

an-  under  the  control  of  a  com]  jointly  owned  by  the 
Cbiehagof  Gold  Mining  Co.  and  the  Golden  Gate  Mining 

Co.,  both  "t'  which  il  supplies  with  power.  The  planl  is 
rated  al  150  hp.  and  is  driven  by  a  turbine  under  44  lb. 
pressure.  In  summer  enough  water  is  available  i"  develop 

•.il  times  ilii-  power,  but  the  capacity  of  the  planl  is 
Bzed  by  the  minimum  winter  How.  Iii  the  summer  of 
1910,  because  of  increased  development  of  tbe  mine  and 
the  inefficiency  of  the  Chilean  mill,  it  was  decided  to  erecl 

a  new  mill  of  standard  design  equipped  with  in  stamps  of 
heavier  pattern. 

Tl   rebody  was  found  in   1905,  as  already  related,  by 
tracing  to  its  source  the  quartz  Boal  so  abundantly  strewn 
in  the  bed  of  the  small  stream.    The  vein  did  nol  outcrop 
along  the  shore,  bul  was  found  in   placi   e-quarter  of  a 
mile  inland,  at   an  elevation   of  275   ft.     At    il   ntcrop 
the  vein  ranged  from  2  to  4  ft.  in  width.  The  Boat  ore 
was  carefully  gathered  and  shipped  to  tlie  smelter  at  Ta- 
eoma.  This  ore  was  rich  enough  to  yield  between  $15,000 
and  $2(1.(100.  Tbe  proceeds  were  applied  to  development 
work,  and  the  mine  has  paid  its  own  way  from  the  start. 

An  adit  '-'Jo  ft.  long  was  driven  on  the  vein  and  two  ore- 
si   ts    were    found,    the    second    of    which    was    48    ft. 
wide  at  a  maxii   i  and  averaged  $63  per  ton  across  this 
width.  Later  a  second  adit  was  driven  162  ft.  vertically 
beneath  the  upper  adit,  starting  behind  the  mill,  which  is 
situated  at  the  beach.  Ore  was  found  at  S00  ft.  from  the 

portal,   apparently   belonging  to   (he   bottom   of   the   ttrst 
ore-al   t.      A    raise    was   put    through   to   the   upper   level. 
and  the  ore  thus  developed  is  now  being  stoped.  Unex- 

pectedly it  was  found  that  the  ore-shoot  had  a  considerably 
greater  strike  length  in  the  intermediate  levels  than  was 
indicated  on  either  the  upper  or  lower  adit  levels.  In 
addition  to  this  encouraging  feature,  the  ore-shoot  main- 

tained its  width  and  remarkably  high  average  value.  Mean- 
while development  was  vigorously  continued  on  the  lower 

adit  in  order  to  undercut  the  second  ore-shoot. 

The  geologic  features  at  the  mine  are  simple.  The  bed- 
rock at  the  discovery  outcrop  is  glaciated  and  covered  with 

several  feet  of  glacial  drift  containing  striated  blocks  and 
cobbles  of  graywacke  and  some  of  diorite.  The  country 
rock  inclosing  the  orebody  is  a  nearly  massive  graywacke 
of  dark  blue-gray  color  and  dense  texture.  It  proves  to 
be  exceedingly  hard  and  tough  under  the  drill.  In  the 
main  adit  some  thin  beds  of  slaty  atgillite  were  found 
200  ft.  from  the  portal  and  show  that  the  stratification 

trends  N\55°W.  and  dips  70°SW.,  conforming  to  the  gen- 
eral strike  of  the  rocks  at  Klag  bay. 

Near  the  vein  the  graywacke  has  been  powerfully  sheared 
and  has  been  transformed  to  a  black,  brilliantly  lustrous, 
schistose  rock  resembling  a  polished  and  slickensided  slate. 
The   strike  of  the  shear  zone   along  which   the  ore  makes 

limited  lo  shot  ml  ..r  tbe  youth 
of  the  mine  the  -h.n  .,t   well  known. 

It  is  ■■  the  data  al  hand,  however,  thai 
they  are  lenticular  in  both  strike  and  dip.    The  win 
m  places  a  pronounced  ribbon  rtrui  I 
by  numerous  false  wall-.    Rome  of  these  walla  are  remark 
ably  well  developed,  an. I   it   might   often  he  though!   an 
likely  thai  ore  would  tM-  found  behind  them. 

On    the   main   adit  level   a    spur   vein    was    fonnd    making 
•  ■in   into  the   fool  wall  i   ntry  rock  al   an  angle  of  30 
i"  the  main  orebody.    Ii  was  aboul  s  ft,  thick,  inn  pinched 

■  •in  at  the  .-ml  of  ~~>  ft.    The  nick  included  in  the  angle 
between    thfl   main    vein    and    the   spur   it      ra   Or   leas  shut 
(end  and   i  by  quartz  stringers  and  impregnated 
with  pyrite.    The  metallic  minerals  in  the  ore  are  pyrite, 

Fig.  1.    prospects  at  klag  bay. 

which  is  by  far  the  most  abundant,  galena,  and  free  gold. 
According  to  the  mill  returns,  the  sulphides  constitute  from 

2  to  3%  of  the  ore. 
The  Golden  Gate  property,  which  is  often  referred  to  as 

the  Mills  property,  one  of  the  principal  owners  being  W. 
P.  Mills,  of  Sitka,  is  situated  on  what  is  undoubtedly  the 

northwest  extension  of  the  Chiehagof  vein.  The  main  haul- 
age adit  is  situated  at  an  altitude  of  1000  ft.  and  is  con- 

nected by  an  aerial  tramway  will'  the  stamp-mill  on  the 
beach.  The  mill  is  of  10-stamp  capacity,  but  only  five 
stamps  were  installed  at  tbe  time  the  mill  was  started  in 1910. 

The  original  discovery  was  made  in  September  1905  on 
an  outcrop  exposed  at.  an  altitude  of  1520  ft.  Great  slabs 
of  the  vein  lie  scattered  on  the  mountain  side,  many  over 
a  hundred  feet  from  their  position  in  place.  Some  of  these 

slabs  are  10  to  15  ft.  long,  5  ft.  or  more  wide,  and  sev- 
eral feet  thick.  The  vein  is  10  ft.  thick  at  the  discovery 

cropping,  where  a  spur  vein  making  a  narrow  angle  with 
the  main  vein  extends  300  ft.  into  the  hanging-wall  country 
rock.  A  shoot  of  richer  ore  was  later  discovered  lower  on 

the  mountain,  and  the  development  work  has  so  far  been 

directed  toward  exploring  this  ore.  An  adit  at  an  alti- 
tude of  1080  ft.  was  driven  on  the  vein  and  undercuts  the 

ore-shoot  at  a  maximum  depth  of  127  ft.  Subsequently 
a  new  adit,  80  ft.  below  the  older,  was  driven,  and  forms 
the  main  haulage-way  of  tbe  mine. 

Surveys  indicate  that  the  Golden  Gate  and  Chiehagof 
mines  are  situated  on  the  same  vein,  but  actual  continuity 
cannot  be  traced  on  the  surface,  either  Ijecause  glacial  drift 
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and  vegetation  cover  the  apex  of  the  vein  or  because  the 

shear  zone  is  barren  "I  quartz  mineralization  along  the  in- 

tervening Btretch.  Hither  condition  i.-  equally  probable. 

The  geologic  and  mineralogic  features  of  the  orebody  are 

similar  to  those  of  the  Chichagof.  The  average  widtli  of 

the  explored  portion  of  the  prebodv  is  somewhal  smaller, 
and  the  grade  of  on  r,  although   it   was  reported 
late  in  June  1910  thai   a  si   i   of  a  richness  comparable 

to  that  of  tin-  older  pro)  erty  had  been  found. 
On  the  surface  L50  ft.  in  the  foot-wall  of  the  vein  is 

;i  dike,  which  is  100  ft  wide  at  its  widest  point.  It  trends 
parallel  with  the  formation  and  can  be  traced  a  few  hun- 

dred  feel  only.  (>n  the  hanging-wall  side  the  'like  consists 

of  a  white  coarsely  granitoid  rock,  which  the  microscope 
shows  is  composed  essentially  of  quartz  and  elbite  in 
hypidiormorphic  arrangement,  bul  much  crushed.  Toward 

the  foot-wall  the  dike  changes,  apparently  by  gradation, 
int<i  a  rock  resembling  a  greenstone,  The  microscope  shows 
that  this  green  rook  formerly  consisted  of  a  coarsely  gran 
nlar  assemblage  of  plagjoclase,  probably  albite,  hornblende, 
and  hi,, lite,  lmt  thai  ii  now  consists  of  brecciated  fragments 
embedded  in  a  fine-grained  matrix  of  attrition  products 
oomposed  "I   hornblende,  chlorite,  and  feldspar. 

The   Hirst   Cove   property    is  situated  on   (he  northwest 

side   id    Doolth    monntain.      An    adit    Sllll    ft.    long   is   driven 
on  the  vein  at  400  ft.  altitude,  at  a  point  one-half  mile  in- 

land from  .Mine  eove.  The  vein  averages  :t  ft.  in  thick 
ness.  and  the  ore  resembles  that  of  the  Chichagof  and 
Golden  Gate  mines,  though  metallic  minerals  are  materially 
less  abundant   and  are  usually  son   dialed  iii   the  slaty 
material  inclosed  in  the  vein  quartz.  Some  pay-streaks  re 
markably  rich  in  tree  gold  have  been  found.  The  vein  is 
sometimes   considered    the    northwestern    extension    ol    the 
Chichagof  vein  mi  the  southeast  side  of  I   Ith  mountain, 
hut   it   lies  t,„,   far  to  the  northeast— that   is,  in  the  foot- 

wall  id'  the  Chichagof  vein  -to  hi-  the  extension  ol'  that orebody. 

A  considerable  number  of  prospects,  such  as  the  Monte 

t'rislo.    Flora.   Jumbo,    Big    Four,   and    others,    have    I   ii located  in  the  region  around  Kkig  bay.     The  amount  of 
development    is  generally  small,  ami  as  the  geologic   tea 
lures  are  entirely  similar  lo  the  orebodies  already  described. 
individual  descriptions  are  hardly  necessary.     The  presence 
of  these  prospects  indicates  thai  mineralization  is  wide- 

si  read  throughout   the   region.     The  showing  at  the  various 
prospects  is  commonly  nol  impressive,  bul  it  must  b   >n- 
fessed  that   if  only  the  barren  portion  of  the  shear  /one 

of    the    most     productive    mine    of    Eag    bay    were    known. 
ii   would  hardly  present    a    more   encouraging    appearance 
than  thai  shown  by  the  |   rest  prospect  iii  the  region. 

The    Princess    Pinder    prospect    is    not    on    the    peninsula 
between   dag  baj   and  Ogden   passage,  as  are  the  others 
previously  described,  hut  is  near  the  entrance  of  a  hay 
locally  known  as  Pints  hay.  six  or  eight  miles  northwest  of 
Mine  cove,  lire  was  discovered  here  iii  .Tune  mid  out- 

cropping in  the  cliffs  at  the  water's  edge  along  a  shore- 
line   that    had    been    more    or   less    thoroughly    examined    by 

various  prospectors.  This  Pad  is  of  some  interest  ami 
leads  to  the  belief  that  the  shorelines  have  not  been  so 

carefully  examined  but  that  other  prospects  will  he  dis- 
covered. The  orebody  shows  a  face  of  7  ft.  of  coarse 

white  quartz  carrying  some  scattered  hunches  of  pyrrhotite 
admixed  with  chalcopyrite.  The  trend  of  the  deposit  is 

probabl)  S.40°E.  (true),  an,;  the  dip  is  mi  s\v.  The 
fool  wall  is  a  blue-black  slaty  rock  ami  the  hanging  wall  is 
a  greenstone  breccia,  Assays  of  samples  taken  across  the 

entire  width  of  the  vein  show  an  average  value  of  $111  per 
ton   ill   gold. 

The  rocks  in  the  vicinity  of  Sitka  are  mainly  graywackes 
ami    slaies    slrikinu'    NT.70    \V.    and    dipping    steeply    to    the 

south.    S   •  fine-grained  qnartzites,  in  places  so  extremely 
tine  grained  as  to  resemble  tight  greenish  cherts,  are  asso- 

ciated with  them  at  various  localities.  Igneous  mrt-  arc 
rare.  A  |,w  dikes  if  diorile  aplit e  cut  the  graywackes  ami 
slater.  One  of  these  dikes  has  been  found  to  he  mineral- 

ized ami  to  carry  free  gold.  A  crushed  dike  of  dark 

gnbbro,  somewhal   impregnated  with  pyrite  and  pyrrhotite, 

posed  on  the  northeast  side  of  Bear  hay.  an  indenta- 
tion of  silver  hay.    The  rock  consists  essentially  of  plagie 

elase    feldspar,    near    hylownile    in    composition,    and    horn- 

blende,  probably  secondary.    At  Hear  lake,  east  of  the  hay 
of  the  same   name,   ipiartz  diorite  OCCUrS.      Il    is  a   uicdiuin- 

grained  granitic  rock  composed  of  plagiodasa,  quartz,  horn- 

blende, and  hfotitc.  and  is  of  uniform  grain,  color,  and 
appearance.  The  diorile  is  somewhal  j;neissir  and  handed 
rear  its  contact    with   the  sedimentary   rocks,   which   appear 

to  have  been  considerably  altered  as  a  result  of  the  intru- 
sion. 

The  orebodies  occupy  shear  /.ones  m  graywaeke  and  strike 
parallel  to  the  stralilication  of  the  country   rock.     The  dips 

are    sleep     nearly    vertical,      The    lodes    form    masaivt   t- 

crops  of  white  quartz  up  to  15  ft.  or  more  in  thickness 
which  are  apt  to  show  a  short  lenticular  structure  along 

the  Strike  and  to  split  up  into  stringer  veins.  They  are 
irregular  in  shape,  bellying  out  ami  constricting  abruptly. 
Near  the  veins  the  country  rock  is  much  sheared  and  is 

penetrated  by  numerous  Iransvei-sc  stringers,  as  well  as  by 
veins  parallel  to  the  shear  planes.     A  characteristic  feature 

Km. PROSPECTS   NEAR    SILVER    HAY. 

ot  the  orebodies  is  the  insignificant  amount  of  metallic  buI- 

phides  —in  many  veins  an  almost  negligible  quantity — con- 
tained in  the  vein  quartz.  Pyrite,  pyrrhotite,  and  arseno- 

pyritc  are  the  principal  sulphides;  galena  ami  sphalerite 

have  been  observed,  hut   are  extremely   ran'.     The  sulphides 
arc-  at    many    places    iceiii rated   in   and   around    fragments 
of   state   or  sheared    graywacfce   included    in    Hie    veins,  even 

though   the  quartz   itself  is  barren.     Orebodies  of  a  type 

different  from  the  auriferous  quartz  veins  already  described 
have  attracted  sonic  attention.  These  consist  of  beds  of 

shattered  quartzite,  which  is  Ointlike  in  texture,  reeemented 

by  quartz  veinlets,  carrying  in  places,  though  rarely,  pyr- 
rhotite and  arsenopyrilc.  Some  ipiarlzite  strata  weather 

so  ilia!  the  surface  exposures  somewhat  resemble  vein  quartz, 
but   the  mineralization   is  so   feeble  that    it    is  difficult   to 

understand  why  they  should  have  been  locale,!  as  orebodies. 
The  Cache  mine,  located   in    October   1S72,  and  originally 

known   as   the   Stewart    mine,   is  situated    1'i    miles  east   of 
the    head    of    Silver   hay.    al    an    elevation    of    720    ft.    above 

sea-level  (see  Kit.'.  2).  A  10-stamp  mill  was  built  in  1879, 
but  lias  long  ago  fallen  into  ruins,  and  the  tramways  lead- 
ing  to  it  are  thirkcted  with  new  growth  of  alders.  The 
mine  has  been  in  litigation  for  many  years.  The  orebody. 
which  is  nearly  vertical,  is  opened  on  three  levels  by  adits 

aggregating  300  ft.  in  lenpth.  The  lowest  adit  is  IliO  ft. 
long   and    trends    S.7H    K.:    at    the   mouth    the   orebody    is    I 
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II    thick  ami  im  ■ 
■  iiIm.iiI    In   II       Tin-  wull»  ..I    t hi- 

)  curved,  dipping  in  n  rHom 
place  to  plan      Practically  bo  metallic  ralpbidi 

visible  in  tin-  quarts,  except   ■  streak  on   the  sooth   wall. 
which   i*   fair!)    mineralised   with   pyrite.     The  other  two 
tunnels,  the  up:    il  80  n    above  the  lower,  show 

Ially  the  mine  features,  bul  do)  so  much  quartz. 
Bauer  mine  lir*  2  miles  nuthwesl  of  the  bead  of 

Silver  baj  li  ndevelnpmenl  eonsiata  of  an  mill  al 
an  altitude  ol    1230  ft.     This  adit,  wliich  is  900  ft.   long 
and   Intersects  the  main  orebod]    al   b  depth  oi    Inn   ft., 

thick  massive  beds  of  graywaeke,  wbieh  are  gritty 
,,r  conglomeratic  al  the  portal,  and  crosses  several  smaller 

-  striking   parallel  with  the  formation,     A. I   the  end  a 
drift  ISO  ft  long  i*  turned  "it  on  il»'  orebody  and  trends 

s.i.">  K.     The  hanging  wall   i*  slate  and  the   fooUwall   i* 
graywaeke.      The    orebody      sists    of    eryptoorystalline 
quartxite  traversed  by  narrow  qnartz  veinlets  and  leanly 
mineraliaed  with  pyrrhotite. 

The  Cascade  claim  is  on  the  east  fork  of  Indian  river, 
3  miles  from  Siika.  ami  i*  the  only  one  discovered  In  the 
vicinity  of  Sitka  or  Silver  bay  in  racenl  years.  The  coun- 

try rock  ai  [his  locality  consists  ol  cherty  quartette  and 
-lair  striking  X.Vi  \v.  and  dipping  approximately  vertical. 
Tin-  qnarbdte,  which  is  Bintlike  in  texture,  weathers  milk 
white,  so  thai   it   resembles  a  quarts  lode.     The  orebod; 
i   sists  of  shattered  quartxite  cemented  by  quarts  veinlets 
and  is  in  places  mineralized  with  pyrrhotite  and  arseno- 
pyrite.  Chalcopyrite  is  present  as  an  extremely  rare  con- 

stituent. A  5-ft.  bed  of  slate  appears  to  form  the  wall- 
rock  on  the  southwest  side  of  il   rebody,  bul  toward  the 

northeast  the  benndary  is  indefinite.  Tin-  orebody  is  ex- 
posed by  open-cutting  and  is  300  ft.  long.  Its  width  ap- 

parently ranges   fr     4  to  20   ft.,  hut   these  dimensions 
will  doubtless  be  dependent  upon  assay  returns. 

The  Lucky  Chance  mine  is  situated  in  a  precipitous 
mountain  range,  2000  ft.  above  Bea-level  and  4  miles  as 
the  crow  Hies,  or  7  bj  wagon -road,  from  the  head  of  sil- 

ver bay.  The  quartz  vein  lias  a  maximum  width  of  8  ft. 
where  it  outcrops,  hut  in  the  adit  it  is  nol  constant  ill 
width  and  appears  t   erge  into  a  series  of  narrow  string- 

ers penetrating  the  mineralized  slate  hanging  wall.  The 
foot-wall,  'if  graywaeke,  is  locally  known  as  diorite  because 
of  its  compact,  massive  structure.  A  600-ft.  adit  follows 
the  vein  and  connects  through  a  raise  with  a  surface  pit. 
The  surface  improvements  comprise  a  Ill-stamp  mill,  a 
sawmill,  and  a  water-power  plant.  High  assays  are  re- 

ported  from  parts  of  t his  vein  and  many  specimens  of   Tree 
gold  have  been  obtained. 
Many  other  prospects,  partly  developed,  notably  the 

Lower  Ledge,  Bullion.  Free  hold.  Liberty  Lode.  Silver  Hay 
group,  and  the  Boston,  are  still  held  in  this  area,  some  of 
which  have  very  favorable  surface  showings,  but  lack  of 
capital  and  inefficient  management  have  caused  a  suspension 
nf  explorations  for  I  be  last   few  years. 

The  Caisson  Disease 

By  Walter   Phet 

Compressed-air  illness  or  caisson  disease,  has  been  rec- 
ognized for  many  years,  but  it  remained  lor  Paul  Bert, 

a  French  physiologist,  to  discover  the  exact  cause.  He 

■worked  the  whole  matter  out  theoretically,  and  then  proved 
it  practically  by  experiments  on  animals.  Normally  we 
live  under  a  pressure  of  atmosphere  of  approximately  IS 
lb.  to  the  square  inch,  and  at  this  pressure  a  certain  amount 
of  jras  goes  into  solution  in  the  fluids  of  the  body  (and 
the  human  organism  is  three-quarters  liquid),  as  it  would 
dissolve  in  any  other  fluid.  The  air  is  not  a  chemical  com- 

pound but  a  mechanical  mixture.  Leaving  out  of  consid- 
eration about  0.4  to  0.5%  of  other  gases,  it  consists  of 

about  24  parts  of  oxygen  and  7!1  parts  of  nitrogen  by 
volume.  When  a  man  or  animal  goes  into  compressed  air 
the  blood  takes  into  solution  an  increased  quantity  of  oxy- 

gen   and    nitrogen    from    this   compressed    atmosphere,    the 

qnantit)  •  •!  rbad  being  in  direct  proportion 
to  the  increase  in  tic  ,,  h) 
the  blood  at  lbs  lun  ibuted  through 
out    the    body.      When    it   man    tUlldeul)    come-    up    ml,,   the 

  Tnal  atmosphere,  a-  be  usual!)  does  after  work,  il"-  ah 
normal  pressure  i*  taken  off  ami  he  undergoes  rapid  'as 

  pivssion.'     When  the  pressure  is  released,  the  nitn 
gas,  which  had  been  held  in  solution  b)  tin-  pressure,  forms 
in  little  bubbles  in  the  hi   I.     This  is  the  rause  of  the 

wh.de  trouble.    These  bubbles  act  as  emboli  (obstructions) 
ami  block  up  the  capillaries   (little  hi   I  vessels)   h   

or  another   part    of  the   body.  and.   by   thus  cutting  oil'   the 
blood  supply  or  by  direct   mechanical  violence,  cause  the 
various  symptoms  of  ,   tpressed-air  illness.     The  harmful 
results,    which    lake    place    only    alter   the    patient    ;'»■"    into 
normal  air,  where  the  extra  pressure  is  taken  oil  the  nitre 
gen,  may   he  prevented  by  making  the  Change  from  the 
highly  compressed  atmosphere  slow  enough   to  allow  the 
absorbed    nitrogen    to    escape    by  the    lungs.  Warper's 
Wt-ekly. 

Production  of  Primary  Spelter'  in  the United  States 

By    ('.    E.    StKllKNTII  \l. 

Apportioned  According  to  Source  ok  Ore 

United  states:                     1   i.           lout.  1911. 
Arizona               Ii4              2,594  2,330 
Arkansas            1,80]                 286  385 
California    1,000 
Colorado     32,458         23,238  42,233 
Idaho         573           3,454  3,180 
Illinois             2S2            1,551  2,884 
Iowa               201  40    
Kansas          3,002          10,220  6,843 
Kentucky             335                 20  205 

Missouri      130,348         140,052  127,540 
Montana           1.41.5            12,408  22.115 
Nevada           1,768              1,516  1,505 
New   Jersey      11.200           20,217  15,128 
New  Mexico             555              4.01 1  :i.77S 
Oklahoma                 2,297  2,247 
Tennessee             124                025  1,000 
Texas       8       
Utah           2,440             7,221  7,004 

Virginia          1,143           1,168  228 
Washington                   7              12 
Wisconsin       1 1.057          10,7.52  31,809 

Total  domestic     100.004          252.470  271.021 
Foreign  : 

Canada             201             3,304  1,598 
Mexico          24.S75            13,401  13,307 

Total  foreign      25,070          16,705  14,005 

Grand   total      224,770         269,184  286,520 
Apportioned  According  to  Locality  in  Which  Smelted 
Illinois         47.030           73,038  83,130 
Kansas      120.564         105,007  08,413 
I  Iklahoma                 34,700  46,315 
( Itber  States     47,207          55,089  58,668 

Total      224,770         209,184  286,520 

Production  of  Secondary  Zinc  in  the  United  States 

1910.  1911. 

Secondary  spelter,  redistilled      12,784  -14,000 
Secondary  spelter,  remelted        28,439  226j500 
Recovered  zine   in   alloys,   excluding  old 

brass  remelted   '       2,700  -2.500 

'Primary  spelter  is  made  directly  from  ore,  while  second- 
ary spelter  is  recovered  from  such  sources  as  drosses,  skim- 

mings, and  old  metals. 
^Subject  to  final  revision. 
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Surface  Combustion 

By  Raymond  C.  Bennek 

The  fundamental  principle,  underlying  surface  combus 
(ion,  which  has  been  extensively  studied  by  W.  A.  Bone,  is 

thai  all  lint  surfaces  accelerate  chemical  changes  in  gaseous 
systems.  In  the  case  of  electrolytic  gas  enclosed  in  smooth 

glass  walls,  say  at  4.">0  ('.,  a  negligible  amount  of  steam 
may  I  Certainly,  this  may  he  said  to  he  the  ten- 

dency then'.  By  placing  in  this  vessel  some  porous  sub- 
stance, so  that  a  lunch  larger  surface  is  exposed  to  the  gas, 

chemical  union  is  caused  to  take  place  at  a  measurable  rate 

at  the  surface,  not  rapidly  enough,  however,  to  cause  an 
explosion.  It  is  therefore  necessary  to  distinguish  between 
two  possible  conditions  under  which  gaseous  combustion 

may  occur:  111  Homogeneously — that  is  to  say.  equally 
throughout  the  system  as  a  whole,  at  temperatures  below 

the  ignition  point,  slowly  and  without  flame,  and  at  tem- 
peratures above  the  ignition  point  rapidly  ami  with  (lame; 

(2)  heterogeneously,  or  only  in  layers  immediately  in  con- 
tact with  an  incandescent  surface.  The  latter  is  surface 

combustion  and  the  process  is  much  more  rapid  than  is  the 
normal  combustion  in  ordinary  flames. 

The  tact  that  metals  of  the  platinum  group  aid  in  the 
chemical  union  of  gases  has  long  been  known,  but  that  hot 

surfaces  in  general  have  this  accelerator^  influence  on 
gaseous  combustion  has,  in  all  probability,  escaped  rei 

nitinn  of  technologists  because  of  the  idea  possessed  by 
Siemens,  that  combustion  was  retarded  by  hot  surfaces. 

Before  Siemens'  time  Ibis  subject  seems  to  have  received  the 
attention  of  a  number  of  men  such  as  Dobereiner,  Davy, 
and  others,  but  with  no  explanation  of  the  phenomena  or 

practical  results  other  than  Hobereiner's  lamp. 
The  fact  that  all  surfaces,  depending  on  their  chemical 

and  physical  properties,  accelerate  combustion  at  tempera- 
tures below  the  ignition  point,  is  not  ihe  only  point  to  he 

considered.  Treatment  in  various  manners  can  change  the 

rate  greatly.  For  example,  if  a  surface  consisting  of  a 

non-oxidizable  metal  or  non-reducible  oxide  be  exposed  to  H 
or  CO  before  use,  its  action  in  bringing  about  their  union 
with  0  is  greatly  stimulated.  Tf  previously  exposed  to  0 
the  rate  of  combustion  is  decreased.  The  relative  affinities 

of  different  substances  for  0  in  ordinary  combustion  may 

be  changed  in  the  presence  of  hot  surfaces;  under  ordinary 
conditions  0  has  a  gre   c  affinity  for  CH,  than  for  H  or 

t'O.  This  is  reversed  in  the  presence  of  a  hot  surface. 
H,0  is  probably  essential  to  the  burning  of  CO  under  or- 

dinary conditions,  but  it  has  been  shown  to  greatly  retard 
surface  combustion. 

Mr.  Bone's  experimental  work  leads  him  to  believe  that 
the  accelerating  power  of  surfaces  uiereases  with  tempera- 

ture; and  the  difference  which  different  bodies  show  in  the 

rates  of  acceleration  tends  to  disappear  with  increase  of 

temperature.  When  explosive  mixtures  of  gases  are  forced 

through  incandescent  porous  substances,  the  rate  of  com- 
bustion is  so  greatly  hastened  that  combustion  takes  place 

within  the  pores  at  a  rapid  rate.  Therefore  the  surface  of 

the  porous  diaphragm  is  kept  in  a  state  of  incandescence 
without  flame.  The  two  chief  points  here  emphasized  are, 

that  Ihe  term  'pore'  is  not  used  in  the  gross  sense,  but  in 
that  of  molecular  dimensions,  and  that  the  incandescent 

surface  plays  a  truly  impoAant  part  in  inciting  chemical 
action. 

'flic  advantages  claimed  for  surface  combustion  are:  (1) 
Great  concentration  of  beat  in  a  small  space,  because  of  the 

greatly  inn-eased  rapidity]  of  combust  ion;  (2)  combustion 
takes  place  without  excess  of  air.  thus  doing  away  with 
one  great  loss  ,,i  heal  essential  to  ordinary  combustion  op- 

erations; (3)  temperatures,  due  to  the  foregoing  reasons, 
are  higher  than  otherwise  possible  without  regenerative 

devices;  III  the  large  amount  of  radiant  energy  developed 

makes  tin-  transference  of  heal  much  more  rapid.  The 
healing  diaphragm,  shown  in  Fig.  1,  is  made  of  granules 

of,  fire  brick  bound  together  with  a  suitable  material.  This 

diaphragm,   tin'   Btrnctnre   of   which    is   readily   seen   in   the 

figure,  is  quite  porous,  so  much  so  that  Vs-m.  water  pres- 
sure readily  forces  air  through  it.  The  air  and  gas  are 

supplied   to   the  mixing  chamber  'A'  either  by  means  of  a 
Y-tubc  and  low  pressure 
(2  to  3  in.  water)  gas 

and  air  or  by  means  of 

an  injector,  by  the  use 
of  which  gas  can  be  sup 

plied  at  two  pounds 

pressure. 
In  starting,  the  gas  is 

admitted  alone  and  ig- 
nited, after  which  the 

air  is  turned  on  gradu- 
ally. The  flame  becomes 

non-luminous  and  smaller 

in  size  until  the  correct 

percentage  of  air  and  gas 
is  being  used,  when  it 

disappears  and  only  an 
intensely  hot  surface 
without  flame  remains. 
But  a  thin  surface  layer 

of  the  diaphragm  be- comes hot  (V8  to  %  in.). 

while  the  back  of  the  ap- 

paratus remains  cool 
enough  to  touch  with  the 
hand.  Unburned  gases 
do  not  escape  from  tbe 

surface  and  tbe  tempera- 
ture  rises  immediately  upon  increasing  the  supply  of  gas. 

Temperatures  up  to  850°C.  are  easily  maintained  on  a  freely 
radiating  surface.  The  diaphragm  can  be  used  equally  well 

in  any  position  and  with  any  of  the  ordinary  forms  of  fuel 
gases,  the  amount  of  heat  generated  depending,  of  course, 

upon  the  kind  of  gas  used.  The  gas  surrounding  tbe  incan- 
descent surface  has  no  effect  whatsoever  upon  the  combus- 

tion ;  in  an  atmosphere  of  CO.  the  diaphragm  acts  as  well  as 

in  air. 

An  interesting  experiment,  showing    '  of  many  appli- 
cations to  which  this  method  of  heating  can  be  applied,  is 

the  evaporation  of  sodium  silicate  solution  by  placing  the 

diaphragm  above  the  dish  containing  the  solution,  so  that 
the  upper  layers  of  the  solution  are  heated  by  radiant  beat. 
As  evaporation  takes  place  the  dry  silicate  can  be  skimmed 
off.  This  method  is  much  easier  and  more  satisfactory  than 

trying  to  evaporate  a  solution  of  this  nature  by  heating 
from  below. 

Fig.  1. 

Fir,.  2. Fig.  3. 

The  second  application  of  the  process  can  be  used  equally 

well  for  gases  and  vapors.  Fig.  2  and  3  make  the  explana- 
tion simple.  The  explosive  mixture  of  air  and  gas  is  forced 

through  an  orifice  in  the  base  of  either  a  muffle  or  a  crucible 

furnace  at  a  rate  more  rapid  than  that  of  back  firing.  The 
combustion  takes  place  in  the  bed  of  granular  refractory 

material,  no  flame  coming  out  of  the  top  of  the  furnace. 

Tbe  intensity  of  the  temperature  obtainable  may  almost  be 

said  to  be  limited  only  by  the  fusibility  of  the  refractories. 
'  These    furnaces   are    started    in    the   same   way   as   the   dia- 
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nel  cal.  val.  of  gas,  540  b.t.u.  per  ou.  ft.,  al   15°C. 
The  application  of  the  principles  of  surface  combustion 

to  steam-boilers  becomes  of  great  interest,  remembering 
thai  the  average  thermal  efficiency  of  gas-fired  I""1 

not  far  from  <>-">';  and  thai  nearly  95$  efficiency  has  ' 
,  btained  by  the  new  method.  The  arrangement  used  with 
a  small  boiler  of  cylindrical  section  three  feel  in  length 
traversed  by  tubes  three  inches  in  diameter  is  simple.  The 
whole  length  of  the  tubes  is  packed  with  granular  refrac- 

tory material  of  the  proper  size,  the  front  end  fitted  with 
a  day  plug,  containing  an  opening  of  such  size  thai  the 

ng  explosive  mixture  will  be  greater  Hum 
that  of  back  firing,  each  tnlie  communicating  with  a  mixing 
chamber  of  especial  design.  The  products  of  combustion 

leave  the  boiler  al  nol  more  than  70°C.  above  the  tem- 
perature of  the  water  in  the  boiler  and  pass  through  a 

feed-water  beater,  which  they  leave  with  a  temperature,  of 

less  than  100°C.  The  details  of  the  experiment  with  a 
10-tube  boiler  bring  out  the  advantages  possessed  by  this 
system ; 

Pressure  of  gas  and  air,  17. :>  in.  (water  gauge). 
Steam  pressure,  100  lb. 

Products  of  combustion  leaving  boiler,  230°C. 
Products  of  combustion  leaving  feed-water  healer.  95°C. 
Water  entering  feed-water  healer.  .",..",    I '. 
Water  entering  boiler,  58°C.  . 
990  eu.  ft.  of  gas  of  562  b.t.u.  per  cubic  foot. 
559,800  total  b.t.u.  of  gas. 
527.800  b.t.u.  used  in  heating  water. 

94.3%   of  total  heat  generated  used  in  evaporating  water. 
The  advantages  of  this  system  of  combustion  when  ap- 

plied to  boilers  may  he  briefly  summarized  as  follows: 
(1)  Little  if  any  excess  of  air  is  necessary  to  obtain 

perfeet  combustion;  (2)  with  0.5%  oxygen  in  the  products 
of  combustion,  combustion  was  complete;  (3)  steep  heat 
gradient;  (4)  70%  of  the  evaporation  occurs  in  the  first 
third  of  the  tube,  22%  over  the  second  third,  and  only  8% 
over  the  last  third:  (5)  the  mean  evaporation  is  very  high. 
over  20  lb.  of  water  per  square  foot  of  heating  surface; 
(G)    while  evaporating  20   lb.   of  water  with   an   efficiency 

of  nearly  95%,  the  equip- 
ment can  be  forced  50% 

higher  with  but  little  loss 
in  efficiency. 

Among  the  many  open- 
ings for  the  application 

of  this  new  method  of 

heating,  that  of  melting 
metal  and  other  low-melt- 

ing alloys,  seems  to  be 
one  of  the  most  attrac- 

tive. This  is  simplicity 
in  itself  and  the  method 

of  operation  is  quite  evi- 
dent (Fig.  4).  The  ex- 

plosive mixture  of  gas 
and  air  is  forced  through 

a  clay  plug  (A)  into  a 
pipe  fitted  with  several 
pieces  of  a  suitable  re- 

fractory material.     There  the  combustion  takes  place  in  a 

Fig.  4. 
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metal  tapped       S72 
Temperature  of  gases  leaving  apparatus   ...     500 

Lead  melted  i  er  hour.  1  I7G  lb. 

Heal   required   per  hour  i,,  raise  metal   from   1  .'■  C.  In 
372     i  1176  bj  32.57),  38,420  h.i.n. 

burned  per  hour.  100  eu.  ft,  al  normal  temperature 
and  pressure. 

Nel    Cal.    \al.   ...  I    b.t.U.    per  eu,    ft.   al    normal    I.  ii. 
perature  and  pressure. 

Kalin.  3S.42:  .">."».!"!       n.iisi;. 

Ore  Not  In  Sight 

Bj  II.  Fwsti  r  Bain 
Measuring  ore  reserves  is  a  work  thai  calls  for  much 

Common  sense  as  well  as  experience.  Many  mistakes  have 

been  made  by  assuming  ground  to  he  ore-hearing  that  after- 
ward proved  to  be  barren.  The  safest  ami  most  generally 

aeeepted  plan  is  to  regard  as  'positive'  ore  only  that  which 
has  been  exposed  on  lour  sides.  Even  this  rule,  however, 
fails  in  places.     In  the  figure  below  is  sketched  a  case  in 

point  observed  some  years  since  in  a  small  zinc  mine  at 
Dubuque.  Iowa.  The  stopes  indicated  were  all  in  zinc  ore 
of  good  grade,  as  was  also  the  bottom  of  the  lower  drift 
and  the  sides  and  ends  of  the  drifts  on  which  stoping  had 
been  done.  Old  shallow  pits  were  known  at  the  surface 
along  the  vein.  A  Western  engineer  examining  such  a 

property  might  easily  be  led  to  assume  an  ore-shoot  about 
450  ft.  long,  and  a  considerable  amount  of  ore  as  actually 

'in  sight.'  As  a  matter  of  fact,  neither  assumption  is  cor- 
rect. The  Dubuque  orebodies  at  upper  levels  are  developed 

where  vertical  crevices  cross  favorable  flat-lying  beds  of 
dolomite.  Along  these  horizontal  intersections  the  ores  have 
been  formed  as  crusts  on  the  walls  of  what  are  known  as 

'openings.'  Little  work,  usually,  is  necessary  to  convert  an 
opening  into  a  level  and  where  minor  quartering  crevices 
cross  the  main  fracture  vertical  shoots  or  chimneys  con- 

nect one  such  level  with  another.  It  is  easy  under  such 
circumstances  to  get  a  mine  in  such  shape  as  to  readily  de- 

ceive a  stranger,  though  to  the  credit  of  the  local  mining 

men  it  is  fair  to  say  that  I  never  knew  of  it  being  pur- 

posely done.  Several  Western  'practical'  men  have  at  va- 
rious times  insisted  on  deceiving  themselves  in  this  manner, 

and  I  remember  yet  the  comical  half-convinced  look  on  the 
face  of  one  such  when  I  explained  the  true  situation  to  him 
and  reduced  his  ore  reserve  by  a  few  hundred  thousand 
tons.  Mining  in  the  Upper  Mississippi  Valley  is  now  almost 
entirely  in  lower  lying  beds  where  the  mode  of  occurrence  is 
different  from  the  one  sketched  above.  It  is  sufficiently 
peculiar  itself,  but  not  quite  so  deceptive.  Even  in  these 
lower  beds,  however,  serious  mistakes  have  been  made  and 
absurd  estimates  published.  The  characteristic  occurrence 
is  a  series  of  outward  dipping  fracture  planes  known  as 

'pitches'  and  surrounding  a  'core'  of  rock.  Part  of  this 
interior  core  is  usually  mineralized  and  much  of  it  is  now 

worked.  It  is  easy  to  convert  optimism  into  figures  and  de- 

termine a  large  tonnage  as  'in  sight.'  It  is  sometimes  much 
harder,  however,  to  find  the  ore  called  for  by  these  estimates. 
It  all  enforces  the  necessity  of  knowing  the  local  geology 
when  making  an  examination. 
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Mechanical  Features  of  the  California  Gold-Dredge — II 

By  Robebt  E.  Cranston 

Bucket  Drive. — The  bucket!  are  driven  l>y  a  chain  "l 
gears  mounted  on  the  main  gantry.  The  use  of  a  chain 

ir  sli:i i't  drive  from  t ho  lower  deck  has  now  been  entirely 
abandoned  in  California  practice.  Some  dredges  drive 

direct  from  the  digging  motor  to  the  pulley  shaft  on  the 

main  gantry.  Others  use  a  eonntershafl  on  the  main  deck. 
from  which  also  is  driven  the  ladder  hoist.  Neither  type 

has  any  great  advantage  over  the  other,  and  it'  properly 
designed  either  method  will  give  satisfactory   results. 

The  upper  tumbler  may  be  driven  by  a  gear  at  one 
end  of  the  tumbler  shaft,  or  one  at  each  end.  with  a  double 

sel  of  intermediate  pinions,  gears,  and  pulley-shaft  pin- 
ions. The  single  drive  is.  of  course,  cheaper  and  simpler, 

hut  experience  has  shown  thai  after  many  years  of  service 

the  single  drive  is  inclined  to  get  out  of  line,  even  when 
very  solidly  built.  I  very  much  favor  the  double  drive 
and  would  advise  its  use. 

Hull  Whirl. — The  hull  wheels  or  tumhlcr-shaft  gears  are 
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cast  of  steel  in  sections,  sometimes  with  a  split  and  some- 
times with  a  solid  huh.  The  rim  is  cast  in  one  piece  or 

in  halves.  Some  designers  use  cut  teeth,  others  rough  cast. 
There  can  he  no  doubt  hut  that  the  cut  teeth  run  more 

smoothly,  hut  for  the  rough  work  in  hand  1  do  not  believe 
that  the  extra  cost  is  warranted,  particularly  since  the 
teeth  are  soon  worn  down  and  the  benefit  of  the  eul  teetli 

disappears.  In  order  to  prevent  breaking,  all  sharp  angles 
should  he  avoided  in  the  design  of  the  spokes.  They  are 

subjected  to  constant  shocks  ami  vibration,  and  the  gears 

will  invariably  break  at  a  sharp  re-entrant  angle  should 
such  occur  at  a  vulnerable  point.  In  order  to  make  a 

snug  lit  ami  also  to  keep  the  rim  from  becoming  elliptical, 

the  spokes  should  either  have  a  shoulder  titling-  on  a 
machined  inner  edge  of  the  rim.  or  the  ends  of  the  spokes 
should  he  turned  to  tit  a  machined  shoulder  on  the  rim. 

The  hitler  method  is  preferable,  since  it  does  away  with 

sharp  corners  which,  as  explained  above,  are  always  points 

of  weakness.  It  has  been  common  practice  to  use  one  large 
holt  to  fasten  each  spoke  to  the  rim.  Two  smaller  bolts 

are  better,  since  a  more  even  distribution  of  spoke  cross- 
section  can  he  maintained  by  this  design  and  it  gives  a 
longer   spoke   end    to   bear   against    the    machined    rim.      A 

'-'   I    many   spokes   have   been    broken    near  the   rim    where 

the  cross-section   is   ample  but    where   a    point   of  weakness 
exists  owing  to  the  re-entrant  shoulder  above  mentioned. 

Intermediate  shaft  Pinions.— The  intermediate  shaft  pin- 

•Abstraet  from  the  Journal  of  the  American  Society  of 
Mechanical  Engineers.  Continued  from  Mining1  ami  scien- tific Press,  page  303. 

ens  are  made  solid  and  as  small  in  diameter  as  is  con- 

sistent with  good  design.  These  pinions  wear  out  quite 
rapidly  and  should  he  so  arranged  as  to  be  easily  replaced. 

Intermediate  Shaft  Gears. — The  intermediate  shall  gears 
are  designed  of  a  size  to  give  the  bucket  line  the  desired 

speed.  They  are  often  made  with  separate  rims,  so  that 
they  may  he  replaced  when  worn  without  throwing  away 
llic   nsl   of  the  gear. 

Pulley-Shaft  Pinion. — The  pulley-shaft  pinions  are  made 
similar  to  the  intermediate  shall  pinions  and  as  small  as 

e   1  design  will  allow. 
Clutch. — Whether  the  digging  motor  is  belted  direct  to 

the  bucket-drive  pulley  shaft,  or  to  a  counter-shaft  on  the 
ladder-hoist  foundations  and  from  there  to  the  bucket-drive 

pulley  shall,  some  form  of  friction  clutch  is  used  to  con- 
nect and  disconnect  the  bucket  drive,  and  for  purposes  of 

safely  in  case  the  buckets  encounter  obstructions  beyond 

their  strength.  Any  of  the  standard  forms  of  friction 

clutches  may  be  used,  but  I  prefer  the  electro-magnet  clutch 
and    use    it    in    all    designs.      It    is   by    far   the    simplest    to 
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operate,  is  positive,  and  will  slip  at  exactly  the  same  pull 
every  time  according  to  the  amount  of  current  sent  through 

its  coil  by  the  rheostat  controlled  from  the  pilot-house. 
The  clutch  used  is  very  simple  in  design.  A  cast-iron 
pulley  is  made  so  that  there  is  a  Hat  ring  or  well  joining 

the  spokes  al  about  half  the  distance  from  hub  to  face. 
To  this  weh  is  bolted  a  soft  cast-iron  ring.  Between  this 
and  the  pulley  are  inserted  two  thin  sheets  of  copper 
and  one  of  soft  iron  between  the  copper  (dales.  These 

ring-shaped  sheets  are  used  in  order  to  keep  the  lines  of 
force  where  they  are  most  wanted  and  to  prevent  the 

current  making  a  permanent  magnet  of  the  pulley  and 
shall,  which  would  cause  the  clutch  to  drag  when  released. 

The  pulley  has  a  long  hub  bushed  with  bronze  and  runs 

free-  on  the  shaft.  A  long  east-iron  hub  with  two  feather 

keyways  al  180",  and  a  web  extending  out  to  the  same 
diameter  as  the  ring-  on  the  pulley  is  made  to  slide  along 
the  shall.  To  this  web  is  bolted  another  soft  iron  ring 

similar  lo  the  one  bolted  to  the  pulley.  An  annular 

groove  of  rectangular  cross-section  is  machined  in  this 
ring:  midway  between  its  inner  and  outer  circumference 
into  which  fits  a  coil  of  magnet  wire.  By  introducing 
an  electric  current  into  this  coil  through  controller  rings, 
magnetic  lines  of  force  are  induced  which  will  draw  the 

two  soft  iron  rings  together,  the  pressure  depending  on 

the  amount  of  current  put  through  and  the  number  of 
turns  in  the  coil.  The  edges  of  the  soft  iron  rings  are 

beveled  so  as  to  make  a  female  joint  on  the  pulley  and 

a  male  joint  on  the  sliding  hub.  The  steeper  the  slope 
of  these  edges  the  less  current   will   be  required   to  do  the 
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raqoWte  work,  bnl  it  Um  made  too  sleep  h  will 
u    diffleull  lo  disconnect   Um  clutch,  well. 

ii>«..i  ..  n  ii\    i  in  in.  Hi  magnel 
lln  miIi-  en   pui   through  the 

roil  «Iiimi  worki  n   for 
.1  800  lip.  clutch. 
9a<  nbafting   for  Um  bucket   drive  nhould   be 

made  of  ample  dimensions  and  of  good  material,  I  use 

niekal  steel,  annealed)  and  a  faetoT  of  Bafety  of  10.  The 

n  should  l»-  titled  very  neatly  and  Becnrely  keyed. 
i'iii.;-  The  upper  tumbler -haft  bearings  are  made 

mi  um  angle  so  as  to  have  the  bearing  eap  at  rigbl  angles 
to  the  average  line  of  pull  of  the  bucket  line.  Casl  iron 

liners,  are  •  used,  bat    I   prefer  a  babbited  bear- 
ing. The  bearing!  should  be  well  fastened  bo  that  they 

ranimj  sli.U-  forward,  there  being  a  very  heavy  pull  in 
ibis  direction.  These  bearings,  like  the  others  of  the 
Imrki't  drive,  are  made  of  casl  steel.  The  intermei 

and  pulley-shaft  bearings  are  made  of  the  ordinary  type 
of  babbited  base  and  rap.  bnl  are  heavier  than  Btandard 

and  use  very  large  diameter  ix'lts.  which  should  be  made 
•  >t  a  soft  grade  of  iron  or  steel,  sinrp  unless  this  is  done 

they  an'  likely  to  crystallize  and  break. 
BraaV.— It  is  customary  to  have  the  pulley  shall  ex 

tended  and  a  brake  wheel  keyed  on.  This  hrakr  is  oper- 

ated from  tin'  pilot-bouse  and  is  used  by  the  winebman 
to  hold  the  buckets  from  going  over  the  upper  tumbler 

when  the  bucket  line  breaks,  i"  si..p  quickly  in  case  of 
an  accident,  and  to  hold  the  bucket  line  when  making 
repairs  or  changing  buckets. 

l'ulhii.  Standard  medarl  pulleys  arc  generally  used. 
They  give  considerable  trouble  on  account  of  broken 

spokes.  I  have  recently  used  with  success  a  wooden  bucket- 

drive  pulley  similar  to  that  commonly  employed  in  stamp- 

mills,  and  on   the  lasi    boat    I   designed  a   medarl   pulley 

with  spokes  made  extra  heavy    ir  the  huh  and  tapering 
i"  a  little  more  than  Btandard  cross-section  at  the  rim, 

since  nearly  all  the  trouble  arose  from  spokes  breaking 

near  the  huh.  1 1'  o  cast-steel  huh  and  spokes  could  be 
made,  it  would  be  the  besl  pulley  Tor  the  purpose.  Sev- 

eral of  the  steel  foundries  say  thai  they  would  not  care 

to    attempt    to    casl    a    spider   with    as   small    spokes   as    the 
standard  medort,  and  thai  a  very  heavy  spoke  would  have 

to  be  made  in   order  t"  overcome  shrinkage  trouble.     It 

spokes  could  he  made  of  cast  steel  and  of  as  lighl  or 
lighter  design  than  the  standard  inedart.  it  seems  as  if 

it   would  he  an   ideal   pulley   for  dredge  use. 

Foundations. — Too  much  attention  cannot  be  given  to 
making  the  supports  for  the  bucket  drive  of  strong  con- 
strurtion.  In  the  lirst  place,  these  foundations  are  20  to 

Mil  ft.  above  the  main  deck  and  are  subjected  to  constant 

ami  racking  strains.  If  any  portion  of  these  supports 
gives,  il  throws  the  shafting  out  of  line  with  obvious 

results,  due  form  of  support  now  much  used  and  con- 

sidered very  good  has  the  upper  cord  of  the  main  truss 

made  high  enough  to  take  the  upper  tumbler-hearing  sup- 

ports directly  mi  its  top.  By  this  method  the  main  gantry- 
is  braced  lore  and  aft  in  an  excellent  manner,  and  il  is 

a  much  more  rigid  construction  than  where  the  gantry 
extends  above  the  cord.  Large  steel  castings  are  used  to 

tie  the  timbers  together  and  to  support  t lie  bearings  di- 

rectly. The  details  vary  on  different  dredges  and  appar- 
ently have  all  given  good  service.  One  point  which  should 

be  carefully  looked  into  when  designing  this  part  of  the 
dredge  is  so  to  place  all  bolts  that  they  may  be  readily 
accessible  and  replaceable. 

Bucket  Tiilkh. — Where  the  depth  of  gravel  to  he  dug 
demands  a  long  string  of  buckets,  an  idler  is  used  to 

support  the  sag.  This  idler  is  placed  at  the  throat  of 
the  well  as  low  down  as  convenient.  It  is  made  up  of 

a  east-steel  hub  and  a  double  set  of  spokes  bolted  onto  a 
wide  rim  made  to  fit  the  curve  of  the  bucket  lip.  The 
shaft  is  keyed  to  the  hub  and  revolves  in  two  bronze 

bushed  bearing's  set  on  the  deck  or  other  convenient  place'. 
Catch-all. — Below  the  dump  hopper  an  inclined  set  of 

grizzly  bars  is  put  in.  These  extend  as  far  forward  as 

the  sag  of  the  buckets  will   allow.     The  bars   are   put   %  ' 

lO     2  Itcli.u      I  |..n 

winch  diraata  Um  gravel  to  thi    forward  and  oi 

«nh  riffle*,  occupying  the  apace  bolwi 

ami  sloping  toward  I  be  after  porn   t  tfai  Toil 
sluice  i-  run  back  as  far  a-  i he  grade  will  permit  and 
then  dump-  it-  contents  into  riffled  tide  ilnim 

forward,  om   ach  side  of  the  well.     These  diaehi 
into  Um   w,H    15  or  30   ft    forward  of  the  well   throat 

Water  is  furnished   from  one  of  the  pumps  and   waahen 
the  material  dropping  through  Um  griasly  bi 

In  Me    Happen.    The    hopper    into    which    the    bin 
d   p  di\eii-  iiie  gravel  into  the  screen.    It  is  made  either 

with  a  -teel  lining  or  by  having  a  depression  left  al  ii- 
botioio  which  till-  up  with  rooks  ami  gravel,  thus  forming 
its  own  lining.      It    i-  obvious  that    the  last      lli,„l   i-  much 

more  i   nominal   than  the  Bteel-lined  hopper  ami  that   -,. 

tar  as  it-  bottom  i-  concerned  it  will  la-t  indefinitely;  the 

only  difficulty  is  that  unless  the  hopper  is  left  of  ample 
dimensions  ii  is  likely  to  elog  up  when  digging  large 

quantities  of  material,  particularly  day.     By  using  a  ateel 
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lining  for  the  bottom  of  the  hopper  a  little  space  may 

be  saved,  and  if  a  large  quantity  of  clay  is  to  be  handled, 
the  latter  method  might  be  preferable,  but  for  ordinary 
conditions  the  rock  bottom  seems  to  be  all  thai  is  neces- 

sary. The  hopper  is  built  up  on  three  sides  of  the  upper 
tumbler,  the  top  being  at  about  the  level  of  the  bucket 

lip-  as  they  go  over  the  tumbler.  The  forward  upward 

edge  is  built  to  such  a  height  as  lo  miss  the  bucket  lips 
by  a  few  inches  when  the  ladder  is  in  its  lowest  position, 

and  it  is  of  advantage  to  put  inclined  guide  plates  on 

each  side  of  the  bucket  line  to  divert  the  slop-over  of  the 
buckets  into  the  hopper  below.  The  rear  vertical  wall  of 

the  hopper  is  subjected  to  considerable  wear  by  the  strik- 
ing of  the  rocks  and  gravel  against  it  when  the  buckets 

dump,  and  it  should  be  lined  with  an  easily  replaceable 

steel  plate.  A  good  way  is  to  suspend  a  %-in.  plate  from 

the  lop  by  means  of  a  few  bolts.  leaving  the  bottom  en- 
tirely free. 

SCREEN. — Two  types  of  screen  are  in  common  use.  the 
revolving  and  the  shaking.  The  first  dredges  used  the  re- 

volving screen,  then  the  shaking  type  was  introduced  at 
Oroville  and  for  a  lime  most  of  the  dredges  were  built  in 

this  way.  On  the  Yuba  it  was  found  that  these  did  not 

break  up  the  clay  in  a  satisfactory  manner,  and  revolving 
screens  were  introduced.  This  type  proved  better  for  this 

district,  and  since  then  many  have  gone  back  to  the  revolv- 
ing screen  even  in  other  districts.  The  object  of  a  screen 

is  not  only  to  size  the  material  passing  through  it,  but  also 

to  disintegrate  and  wash  it.  This  the  revolving  screen  does 
more   thoroughly   than    the   shaking  screen   where   clay    or 
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anted  gravel  is  present.     The  shaking  screen   gives  o 
more  even  distribution  of  (lie  line,  requires  less  power  to 

operate,  and  its  plates  las)  longer  and  are  more  easily  re- 
placed. Pot  easily  washed  material  [  prefer  the  shaking 

screen,  but  for  gravel  hard  to  wash,  the  revolving  type  is 
decidedly  preferable. 

/.'r  r ,  /  ii. — The   design    of   the   revolving  screen 
has  been  well  worked  out.  and  very  little  trouble  is  expe- 

rienced with  this  pari  of  the  dredge.  Most  of  the  delays 
in  its  operation  are  caused  by  the  necessary  replacement 
of  worn  plates.  These  plates  should  be  put  in  so  as  to 
be  readily  removable  and  not  too  close  a  (it  made;  rather 

leave  considerable  space  between  them,  since  if  this  is  not 
done  (hey  will  spread  and  be  hard  to  take  out.  Bolts  with 

counter-sunk  heads  on  the  inside  and  split  washers  under 
the  nuts  on  (he  outside  are  used  in  preference  to  rivets. 

They  hold  as  well  and  can  be  removed  more  readily.  The 

screens  are  built  up  in  sections,  usually  with  cast-steel  ribs 
at  intervals  to  retard  the  movement  of  the  gravel.     These 
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steel  ribs  also  serve  as  a  framework,  to  which  are  fastened 
the  perforated  plates.  The  size  of  perforations  depends  on 

the  conditions  and  varies  from  :is  to  %  in.  Around  each 
end  of  the  screen  is  a  steel  ring  or  tire,  preferably  made 
in  halves  so  as  to  be  readily  removable.  Two  drive  rollers, 

on  which  the  ring  at  the  upper  end  of  the  screen  rests,  are 
used  on  most  of  the  older  dredges,  but  a  single  drive  roller 

under  the  centre  with  two  side  guide  rollers  is  coming  into 
use  on  the  newer  boats.  The  rollers  driving  the  screen  are 

themselves  driven  by  bevel  i  id  pinions.    Owing  to 

difficulty  of  keeping  {  •  hi  se  gi  at  -  they  are 
made  of  manganese  steel,  with  a  soft  iron  core  vast  in  the 
hub.  Hollers  are  used  at  the  lower  end  to  support  the  screen, 

and  a  pan  -teel   thrust-rollers  are   pro 
to  keep  (be  screen  from  moving  toward  the  stern.  The 
bevel  gears  are  driven  from  a  countershaft  above  the  screen, 

the  driving  motor  also  being  placed  there.  The  counter- 
shaft is  used  in  order  t"  reduce  the  sp  dy,  so  that 

excessively  large  gears  or  pulleys  need  not  be  used.  At  the 
lower  end  of  tin  hopper,  which  directs  the  coarse 

gravel  upon  a  belt-conveyor.  In  order  to  prevent  clogging 
at  this  point  the  hopper  should  be  placed  on  a  grai 

not    less    than    30°.    and    should    he    raised    on    the    side   or. 

which  the  revolving  screen  moves  upward,  the  gravel  being 
carried  up  on  this  side  of  the  screen. 

Shaking  Screen. — The  shaking  screen  is  built  with  chan- 
nel-iron sides.  The  bottom  is  formed  of  angle-iron  cross- 

pieces,  to  which  are  bolted  the  perforated  plates.  The  angles 
should  extend  beyond  the  sides,  SO  that  the  top  of  the  chan- 

nels may  lie  braced  from  their  ends.  The  screens  are  built 
in  pairs  and  mounted  tandem  so  as  lo  balance  each  other, 

one  moving  forward  when  the  other  moves  aft.  They  are 
suspended  from  the  timbers  above,  smile  using  adjustable, 

others  non-adjustable  rods.  The  upper  and  lower  bearings 
for  these  rods  should  be  made  of  ample  size,  since  they 
wear  surprisingly  fast,  considering  the  small  movement.  The 
lower  end  of  the  after  screen  is  constructed  so  as  to  direct 

the  coarse  material  from  (he  short  discharge-chute  upon  the 
conveyor.  This  part  of  the  screen  is  not  perforated.  The 

size  of  screen  perforations  depends  on  conditions,  and",  as  in 
the  revolving  screen,  varies  from  %  to  ''4  in.  The  shaking 

OS  are  driven  by  means  of  four  connecting-rods,  oper- 
ated either  by  cranks  or  eccentrics  on  a  thwart-ship  shaft. 

I  am  inclined  to  favor  the  eccentric  drive,  owin;;  to  its 

larger  wearing  surface.  If  eccentrics  arc  used,  they  should 
have  long  hubs  and  double  keyways.  otherwise  they  are 

likely  to  work  loose  under  the  constant  pounding.  The 
drive  shaft  may  be  placed  at  any  convenient  point,  but  a 

central  position  between  the  two  screens  is  perhaps  the  best. 

The  bearings  for  this  shaft  are  placed  outside  the  screens. 

and  as  near  as  possible  to  the  cranks  or  eccentrics,  and 

should  be  long  enough  so  that  they  will  not  beat  out  under 

the  constant  hammering.  Buffer  springs  are  sometimes 

used  to  take  up  the  strain  at  the  end  of  each  stroke,  but 

tliis  practice  is  not  common.  The  connecting-rods  are  usu- 

ally made  adjustable,  and  any  of  the  standard  methods  of 
fastening  rod  ends  may  be  employed. 

Sprays. — The  ordinary  form  of  spray  for  washing  the 
gravel  as  it  passes  down  the  screen  is  a  perforated  pipe 

or  pipes.  The  water  from  the  high-pressure  pump  is  used, 

and  the  holes  vary  from  i  4  to  34  in.  diameier.  These  holes 
are  so  placed  as  to  direct  (he  wa(er  where  most  needed. 

The  spray  pipes  should  have  quick-opening  valves  at  their 
lower  ends,  so  that  they  may  be  flushed  out  when  the  holes 

become  clogged  with  roots,  grass,  and  other  small  particles 
of  matter.  Where  much  clay  has  to  be  washed,  some  of 

the  dredges  are  using  large-sized  nozzles,  set  in  groups  at 
each  end  of  the  screen.  It  is  thought  (hat  the  large  streams 

break  up  the  clay  in  a  more  satisfactory  manner  (ban  the 

greater  number  of  smaller-sized  streams  furnished  by  the 
perforated  pipes. 

Stacker. — Ladder. — The  design  of  a  stacker-ladder  is  a 

simple  matter,  since  the  loads  and  conditions  are  fairly  con- 
stant. The  lattice  girder  is  the  most  common  type,  and  the 

strains  in  each  member  may  be  readily  ascertained  by 

graphic  methods.  I  use  a  factor  of  safety  of  S  for  this 
ladder.  The  lower  end  is  supported  near  the  stern  of  the 
boat,  and  should  be  so  designed  as  lo  allow  the  ladder  to 

move  up  and  down  and  also  to  allow  the  ladder  to  swing 
from  side  to  side.  The  tipper  portion  is  supported  by  a 
In  idle  near  the  end  and  another  near  the  middle.  The  ends 

of  a  wire  rope  are  made  fast  to  these  bridles,  its  middle 

portion  passing  over  a  sheave  which  is  in  turn  attached 
to  the  stacker-ladder  hoisting-blocks.  Instead  of  a  single 

loop  arrangement  I  prefer  to  fasten  one  end  of  the  rope 
to  the  ladder-hoist  block,  thence  passing  it  around  a  sheave 

at  the  upper  bridle,  then  over  another  at  the  ladder-hoist 
block,  fastening  the  end  to  (he  middle  bridle.  This  puts 

nearly  double  the  supporting  power  at  the  upper  end  and 
prevents  the  buckling  upward  of  the  ladder  when  the  dredge 

is  surging  badly. 

Conveyor  Drive. — The  common  method  of  driving  the  beli- 
conveyor  is  by  means  of  a  motor  set  on  supports  above  the 

ladder,  l"i  ft.  or  so  back  from  its  upper  end.  The  motor 
is  belted  to  a  pulley-shaft  mounted  near  the  end  of  the 
ladder,  to  which  is  keyed  a  pinion  with  cut  teeth  which 

meshes  into  a  cut  gear  "n  the  conveyor-belt  pulley-shaft.  I 
recommend  a  large-size  drive-pulley,  covered  with  rubber 
belting.  In  order  to  make  the  belt  contact  greater,  an  idler 

is  placed  near  this  pulley,  which  brings  the  bell  up  and  in 
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B)    mi. .in:!  near  tbe  upper 
■ •■  maj   be  Modi  Ihii  this  method  tia* 

uol  b  .    Im-U  drive  described 

abovi       \    -  leol  chain  drive  i>  now  being  n-^-.l  ■ 
deal.     Ii  allowi  the  motor  to  be  Ml  Dearer  the  drive,  and 

1  ti>  work  virv  well. 
belts    are    used,    and 

should  have  i  thickness  of  rubber  on  the  wearing 

Tin'  most  important  point  i>  t"  select  robber  of  the 
hast  quality. 

DlsmiBl  ■)  i>  a  hopper  or  distributor 
which  i>  used  to  distribute  the  screened  material  to  the' 
gold  saving  tables.  Bare  the  ingenuity  of  the  engineer  ma) 
have  full  sway.  The  main  objeel  is  to  gel  the  sci 
gravel  evenly  distributed  on  the  gold-saving  tables,  and  the 
way  that  it  is  accomplished  makes  very  little  difference. 

Tin'  distributor  should  be  designed  so  that  ;i  certain  amount 
of  adjustment  will  be  allowed  t"  meet  varying  conditions. 

LADDER   HOIST,   9-l.'U.    FT.    DREDGE. 

Where  a  shaking  screen  is  used,  the  problem  is  simpler 
than  for  a  revolving  screen. 

Gold-Saving  Tables. — This  part  of  the  dredge  belongs 
more  to  the  province  of  the  mining  than  the  mechanical 
engineer,  so  it  will  not  be  discussed  at  any  length  in  this 
paper.  Suffice  it  to  say  that  the  gold-saving  tables  should 
be  specially  designed  to  meet  each  different  set  of  condi- 

tions. They  occupy  the  greater  portion  of  the  dredge  back- 
of  the  main  gantry  and  may  be  built  either  of  plate  steel 
or  wood.  I  prefer  steel.  The  tatdes  are  covered  with  riffles 

made  of  angle  iron  or  strips  of  wood  covered  with  strap- 
iron.  The  fine  material  is  discharged  either  at  the  stern 
or  some  distance  aft,  according  to  conditions. 

Ladder  Hoist. — The  ladder  hoist  is  now  usually  driven 
by  the  digging  motor  from  a  counter-shaft  on  the  main 
deck.  In  a  few  cases  it  is  driven  from  the  bucket-drive 

pulley-shaft  on  the  main  gantry.  Owing  to  the  load  it  has 
to  carry,  it  is  made  very  heavy.  A  structural  or  cast-steel 
base  is  provided,  on  which  are  mounted  the  bearings.  Single 
gearing  is  used  and  ordinarily  the  teeth  are  not  cut.  A 
friction  clutch  is  provided  on  the  pulley-shaft  to  connect 
this  part  of  the  dredge  machinery.  From  the  standpoint 
of  rope  efficiency  the  drums  should  be  made  much  larger 
than  is  common  practice,  but  excessively  large  drums  are 

This 

but    I   am   inclined   to 

the  opinion  thai  it  would  n 
imon 

prael  ii 
The  brakes  on  the  ladder  hoist  must  be  adequate  in  eapae 

ity  and   made  mi   thai    there  may   be   I 

their  giving  way,     It  the  brakes    he  main  wineh  should 
way,  little  damage  is  likely  tn  occur,  bul  it  they  fail 

mi  the  ladder  wineh,  a  broken  digging-ladder  is  the  prob- 

i   ; 

.main  winch,  9-CU.  ft.  DREDGE. 

able  result,  if  nothing  worse.  The  following  arrangement 
has  been  found  very  satisfactory.  Two  band-brakes  are 
used,  one  being  operated  by  hand  from  the  pilot-house,  the 
fixed  end  of  which,  instead  of  being  fastened  to  the  deck, 
is  attached  to  a  lever  arm,  which  through  a  cross-shaft  oper- 

ates the  other  brake,  thus  giving  almost  unlimited  power 
with  very  little  effort.  On  most  ladder  hoists  the  drum- 
shaft  gear  is  keyed  to  the  drum  shaft,  and  it  is  nearly 
always  placed  very  close  to  the  drum.  It  is  a  much  better 
plan   to  design  the  side  of  the  drum  in   such   a   way  that 

MAGNETIC  CLUTCH    AND  DRIVE  FOR  MAIN   WINCH. 

the  gear  rim  can  be  bolted  to  it,  thus  doing  away  with 
the  gear  spokes,  making  a  much  stronger  job  and  taking 
all  driving  strain  off  the  drum  shaft. 
Main  Winch. — The  main  winch  operates  the  swinging 

lines,  both  bow  and  stern,  raises  the  spuds,  and  is  usually 
fitted  with  one  or  two  head-line  drums  for  wrecking  and 
repair  work  and  to  step  up  with  when  one  spud  has  been 
broken.  The  winch  is  driven  by  a  variable-speed  motor, 
which,  together  with  the  levers  actuating  the  clutches,  is 

operated  from  the  pilot-house.  Some  form  of  friction- 
clutch  is  commonly  used  on  each  drum.  I  have  for  some 

time  been  using  an  electro-magnetic  clutch  on  the  pulley- 
shaft  of  the  winch,  similar  to  the  one  desci'ibed  for  the 
bucket-drive,  and  jaw  clutches  for  each  drum.  The  jaw 
clutches  are  extremely  simple  and  require  no  attention, 
whereas  a  friction-clutch  is  likely  to  get  out  of  adjustment. 
Also,  each  winchman  wants  his  clutch  set  differently,  and 
unless  great  vigilance  is  exercised  they  will  be  constantly 

adjusting  these  clutches,  which  means  lost  time.     The  fric- 
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tion-clutehee  >m  each  ilium  are  earner  to  operate,  but  with 
a  litle  practice  the  jaw  clutches  give  perfect  satisfaction. 

A  good  many  dredges  have  a  separate  drum  mounted  on 

the  after  part  of  the  dredge,  driven  from  the  counter-shaft 
of  the  screen  drive  and  used  to  raise  and  lower  the  slack 

ladder.  The  drum  is  driven  by  a  worm  gear  of  such  pitch 

that  it  will  not  run  backward  from  the  weigh)  of  the  ladder. 
Other  dredges  have  an  extra  drum  mounted  with  the  main 
winch  for  this  purpose.  It  is  kept  from  reversing  by  a 

pawl  and  ratchet.  Considering  the  little  use  this  drum 

gets,  its  position  and  design  seem  to  he  of  very  little 

moment,  bnl  a  worm-drive  and  separate  drum  mounted  afl 
are  preferable. 

8wingmg-Line8, — On  deep  ground  and  for  the  larger 
dredges,  the  bow  swinging-lines  pass  front  the  drum  ti>  a 
sheave,  or  combination  of  sheaves,  placed  near  the  bow, 
then  tn  a  sheave  on  the  shore,  and  from  there  to  the  lower 

end  of  the  ladder.  By  this  method  of  rigging,  very  little 
side  strain  is  put  on  the  digging  ladder  or  well  hole.  The 
disadvantage  of  this  method  is  the  necessity  of  a  shore 

sheave  and  the  consequent  wear  ami  time  lost  in  moving 

and  handling  it.  Where  the  ground  is  not  too  deep,  a 
single  line,  which  is  simple  to  operate,  but  which  puts  a 

side-bending  strain  on  the  ladder  and  well  hole,  is 
used.  If  the  ladder  and  hull  are  built  strong  enough,  this 

is  not  an  objection.  For  the  13  and  16-ft.  dredges,  a  single 

line  would  have  to  he  very  large  and  would  hardly  he  ad- 
visable. 

Brakes. — All  winch  drums  are  provided  with  band  brakes 
operated  from  the  pilot-house.  The  connection  between 
brakes  and  clutches  and  pilot-house  are  made  through  bell- 
cranks,  rods.  etc.  Flexible  wire  rope  running  over  sheaves 
is  used  in  several  instances  for  the  brakes. 

Foundations. — Cast  iron,  cast  steel,  structural  steel,  and 
wood  are  used  for  foundations.  I  have  been  using  wood 

ii:  my  recent  designs  on  account  of  its  producing  less  Qoise 
and  vibration  than  metal   foundations. 

I  To  be  i  ontinued  i 

hours  and  then  failed  to  repeat  the  performance.  Drillers 

have  found  great  difficulty,  owing  to  the  liability  of  the 
wells  to  get  sanded  and  choked  on  reaching  a  depth  of  a 
few  hundred  feet,  where  apparently  there  is  a  sand  stratum 

of  unknown  thickness  permeated  with  oil.  Although  there 
ate  large  deposits  of  iron  ore  in  Trinidad  and  comparatively 

easy  of  reach,  foreign  capital  has  not  been  sufficiently  in- 
terested to  develop  the  mini's,  and  local  capital  unemployed 

is  not  sufficient  to  warrant  exploitation  to  any  great  extent. 

Tut:  N'kw  Zealand  mining  amendment  act  of  1910  pro- 
vides that  in  addition  to  the  duty  payable  on  the  exportation 

of  gold  under  the  gold  duty  act  of  1908,  there  shall  be  pay- 
able a  duty  of  3d.  per  ounce  of  weight  of  gold  of  the  fineness 

of  20  carats  and  upward,  and  in  proportion  for  gold  weigh- 
ing a  fractional  part  of  an  ounce,  or  of  a  lower  degree  of 

quality.  Under  the  act  of  Kills  an  export  duly  of  2s.  per 

ounce  troy  of  gold  is  levied  on  gold  produced  in  'he  North 

Island  only.  The  act  of  1910  is  applicable  to  all  g-ohl. 
whether  produced  in  the  North  Island  or  the  South 
Island. 

Portland  Cement  Production  in  1911 

Asni.u/r  is  being  exported  from  Trinidad  in  increasing 

quantities.  The  output  in  llllll  was  159.0(1(1  Ions,  hut  the 
1011  statistics  will  show  increased  sales.  The  natural  sup- 
ply  of  gold  seems  good  for  al  least  a  thousand  years.  Large 

amounts  of  both  local  ami  foreign  capital  have  been  in- 
rested  in  exploring  for  oil  during  the  past  year.  Modem 
machinery  and  supplies  have  been  imported  from  the  United 
States  and  Great  Britain  to  he  used  in  drilling  wells  and 

establishing  necessary  camps  for  laborers,  while  expert  drill- 
ers have  been  engaged  to  ascertain  the  value  of  the  deposits. 

Some  wells  have  been  opened  with  a  large  How  for  a  few 

Complete  statistics  for  the  year  1911  were  received  by 

the  United  States  Geological  Survey  during  the  month  of 
January  from  about  7IKr  of  the  portland  cement  manu- 

facturers in  the  United  States.  Based  on  these  returns,  an 

estimate  has  been  made  by  Ernest  P.  Burchard  of  the  I'.  S. 
Geological  Survey  for  the  entire  Output  for  the  year.  It  is 
believed  that  this  estimate  is  within  2',  of  the  exact  quan- 

tity of  portland  cement  manufactured  in  11)11.  There  was 

apparently  a  slight  increase  in  the  production  of  Hill  over 
that  of  lillO.  amounting  to  about  1.300,000  bbl..  approxi- 

mately 77,877,236  having  been  made  in  1911.  as  compared 

with  76,549,951  in  1910.  This  represents  an  increase  of 

only  1.7%,  as  compared  with  the  increase  of  17.7  that 
occurred  in  11110  over  the  previous  year.  The  figures  for 

1910  and  1911  are  so  close  that  when  complete  returns  are 

received  possibly  a  slight  decrease  in  production  may  he 
shown.  The  average  factory  price  per  barrel,  not  including 

packages,  was  86.7c.  in  1911.  as  compared  with  89.1c.  in 
1910,  a  decrease  of  2.4c.  per  barrel,  or  2.68  per  Cent. 

An  attempt  has  been  made  to  estimate  the  shipments  of 
cement  by  districts  for  1910  and  1911.  but  with  regard  to 
such  statistics  there  are  fewer  data  and  the  figures  are  not 
regarded  as  quite  so  accurate  as  those  of  production.  The 

first  year  in  which  inquiries  were  made  by  the  Survey  with 
regard  to  slocks  on  hand  was  1911. 

Active  plants 
States.                                                            1910.  1011. 

Kastern  Pennsylvania  anil   New  Jersey  (Lehigh 
.listricti           24  23 

X.-W    York              8  7 

Ohio  and  western  Pennsylvania         9  9 

Kentucky    and    southern    Tndiana          3  3 

:an    and    northeastern    Tndiana         11  12 

Illinois    and    northwestern    Indiana           6  6 

astern   states   (Marylaed.   Virginia.   West 
Virginia,  Tennessee,  Georgia,  and  Alabama).       8  10 

ind   Missouri             6  7 

Plains    states    (Kansas.    Oklahoma 
central    T.-xasj            16  16 

Mountain  Btates  (Colorado,  Utah,  Montana,  Ari- 
zona,   and    western    Texas           8  7 

Coast  (California  ami  Washington)...,.       tl  11 

Totals        Ill  111 

Change. 
Average  factory 

Prod 
action  and  s lipmentB. 

■-. 

price  per 
barrel. 

1910. 
1911. 1910. 

1911. 
Bbl. Bbl. 

Prod. 26,816,859 

J."  924.516 
—    1.5 

S0.729 

10.763 

Ship. 

27.033.313 

..::4.671 

—     5.2 

Prod. 
::. 296.350 ;.::i  1.217 

+     0.5 

0.S08 

...xll 

Ship. 

3.059.539 

3.058.463 

—    0.04 

Prod. 6,078,987 6.675. 219 

+     9.9 

0  771 
Ship. 

5.615,662 

6. .-.53. 895 

16  7 

Prod. 2.82 

2.S1  v.sgo 

—    0.2 

0.799 
0.802 

Ship. ::. 01  6.413 
2,738,630 

—      9.2 

Prod. 
1,624,591 1,570,033 

-     1.0 

0.870 0.849 Ship. 

1,608,738 1)486,462 

—    1.6 

Prod. 
8,376  ISO S.617..1I1 

—     2.9 

0.940 

..  B3< 

Ship. 

8,151,294 8,687,4*2 

+     4.7 
Prod. 

3,071.009 
4.005,001 

;n 

1. .7:..; 
..Mil 

Ship. 

2,800.563 
:. 723. 183 

+  32.9 

Prod. 

.-..722.971 

6,060,261 +     5.9 0.916 

null 

Ship. .-..261.1611 
6.008.503 

+  ll.j 
Prod. 

7,728,2! 6.904.468 

—  10.6 

0.996 
0.871 Ship. 

7.0s; 

6. 713. 060 

—    4.8 

Prod. j,:::  6. 531 2.111,930 

—    5,8 

1.2S> 

1.1. -.6 

Ship. 
2,065,393 1.974.476 

—     1.4 

Prod. 
6,386,588 6,869,400 

+     7.6 
1.351 1.407 Ship. 

5,941.34a 

'    6.523,106 

+     9.8    • 

0.891 

Prod. 76.549,951 77.877.236 

+     1.7 0.867 

Ship. 

74.540,711 75,931,891 

+     1.9 
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Treatment  of    Matte  From  Mill  (.'lean-Up 
I    \\    \..s  I; 

oduel  from  the  nn«ltiiig  of  gold  . 

md  the  subsequent  refining  - 

bullion  by  -uli'lun-.    Its  formation  cannot  l»-  prevented;  ii 
,.1  content,  is  difflcoll  to  treat,  ami  i- 

itiiIIv  ;i  iiiu- 

Tben  treating  matte;  among  others 

being  ili<  ind  Bmelting,  acid   treatment,  ami  the 
ids  reduction.     On  the  whole,  results  have  not   been 

ictory.     I  i'  ide  an  attach  on  an  accumu- 
lation <>f  matte  at  the  Associated  Northern  Blocks, 

material  was  produced  from  the  cyanide  bullion  by  refining 

with  sulphur.      It    is  high   in   Cu,  ami  contains   Fe,  Zn,  ami 

I'li.  It  is  melted  in  a  No.  .mi  crucible,  ami  lumps  of  sulphur 

are  kepi  under  tin'  surface  by  means  of  a  small  i> 

day  pot  held  by  tonga.  The  contents  an-  poured  into  a 
il  mold,  tin'  matte  broken  off  tin'  bullion  as  clean  as 

possible,  ami  the  latter  finally  remelted.  It  may  be  men- 
tioned here  thai  the  matte  sticks  to  the  bullion,  ami  has 

-i  to  li..  chopped  off. 

In  reducing  the  matte,  I  used  the  cyanide  method,  as  de- 
scribed by  A.  E.  Drucker,  in  the  Mining  ami  Scientific  Press 

of  May  is  IH117.  Briefly,  this  consists  of  crushing  the  in- 
gredients to  pass  a  4  by  t  screen,  ami  putting  layei 

borax,  matte,  ami  cyanide  in  a  Xo.  tin  crucible,  ami  so  on 

until  thi'  parcel  is  through.  The  matte  ami  cyanide  was 
crushed  by  pestle  and  mortar.  Some  50$  by  weight  of 

cyanide  ami  borax  was  used,  less  flux  ami  reducer  give  low 
results. 

The  crucible  when  hot.  was  charged  with  layers  of  each 

material.  This  ilid  not  lake  lorn,'  to  run  down,  ami  a  thick 

scum  or  ill-""  filled  the  pot.  This  was  skimmed  off  by  means 
"i  a  half-round  skimmer,  about  li  by  2  in.  at  the  widest 

part.  More  D  atte  ami  Mux  was  added  during  a  three  clays' 
campaign  of  some  0  hours  each.  During  the  melting,  a 
triii «l  ileal  of  fume  was  given  off,  and  il  was  necessary  to  he 
sareful.  At  the  eml  of  each  melt  the  crucible  was  poured 
into  a  conical  mold,  and  a  tnosi  noticeable  point  was  thai 

unreduced  matte  did  not  slick  to  the  bullion  at  all. 

this  being  due  to  the  cyanide  flux.  I  would  therefore  re- 
COmmend  the  addition  of  a  little  cyanide  before  pouring  any 
melt  that  contained  matte,  preferably  mixing  it  a  trifle. 
Following  are  some  details  of  the  treatment: 

Pounds. 

Weight  of  matte   145 

Weigh!  of  cyanide  used   .-     72 
Weight  of  borax   used      72 

144 

Bullion   recovered         30.5 

Au  per  ton, 
ounces. 

The   lirsl    malic   as-ayd   4040 
The  second  matte  assayed     500 
The  slag,  dross,  or  residue        54 

This    shows    a    high    c   •cntration    and    extraction.      The 

second  inat'.e  and  dross  was  bulky  and  difficult  to  treat; 
it  was  therefore  fed  into  the  ball-mills  during  the  next 
two  days,  and  treated  along  with  sulphide  ore.  The  gold 
in  this  stuff  must  be  in  an  extremely  tine  state,  as  it  could 

nol  be  detected  in  any  samples.  There  was  only  about  40 

Hi.  of  the  second  matte.  Sulphur  did  not  act  readily  on  the 

final  bullion  from  the  matte,  so  it  was  poured  and  assayed. 

The  fineness  was  540  in  gold  and  220  in  silver,  base  being 
240.     The  cost  of  the  above  treatment  was  as  under: 

£     s.    d. 

Wages          2     0     0=    $0.70 
Fuel        10     0=      4.85 

Cyanide          3     2     6  =    15.15 
Borax       1  11     0  =      7.49 

Sundry          0     66=       1.56 

8     0     0  =  $38.75 

wishing  to  male  matte  bj  Iphnr 

id  not   likn 
the  bullion,     a   temporary    pn  .  the 

pipe 

and    '-..-in.    rubl..  :,.   lake   thl 
from  tin-  i   t.  a^  it   v\a>  warm,  avi  |   the 

t inn.  |  he  air  into  the  molten  bullion, 

we  need  thi  'Churchwarden'  pipe  -icm.  the  rubber 
hose  being  bound  on  vvuh  asbestos  nunc  Tho 

gently  healed,  and  lowered  into  the  bullion  after  air  at  00- 

Hi.  pressure  was  turned  ou.  li  takes  very  little  air  indeed 
to  keep  401  mllion  well  agitated.  A  little  b 
flux  was  used,  ami  this  picked  up  the  bane  as  il  rose  to  the 

■  e.      fairly   dense  zinc    funic   went   off   I     time; 
the  air  did  not  in  an.v  waj  i   I  the  bullion;  hut  quite  the 

reverse,  the  whole  mass  seemed  to  be  very  hoi  ami  active. 

After  an  hour's  air  treatment  the  pipi   i  too  short 
in  he  easily  handled,  so  the  bullion  was  Bkimmed  with  sand, 

and    poured.      The    final    bar    was   590    line    in    gold,    21"    in 

silver,  and  200  in  base,  showing  that,  with  a  prolonged 

lerizing  of.  say.  .'!  hours,  with  decent  apparatus,  bul- 
lion linn  or  more  tine  could  he  produced.  So,  along  with 

the  matte  treatmenl  described,  1  would  recommend  bes 

semerizing  low-grade  bullion,  as  it  is  a  cheap  and  easily 
winked    method.      Although    mil    really   conclusive,    the    lies 

lying  shows  that  the  bullion  can  be  refined  in  this  way. 

a-  described  bj  Rose.  Further  experiments  with  proper 

apparatus  will  be  tried. 

The  Tin  Market 

According  to  Vogelstein  &  Co.,  Straights  ski]   mts   Eor 

the  first  half  ol'  February  tire  cabled  as  having  been  3060 
tons,  and  for  the  entire  month  are  estimated  at  4700  tons. 

As  this  is  not  a  Banca  sale  month,  the  total  supplies  will 

approximate  only  about  5700  tons,  including  'standard'  tin 
in  the  United  States,  hut  not  elsewhere.  Statistics  will  here- 

after be  made  inclusive  of  'standard'  tin  (00%  or  better), 
and  it  will  lie  necessary  to  bear  this  in  mind  in  making  com- 

parisons with  previous  months  or  years,  just  as  it  is  neces- 
sary to  bear  in  mind  that  the  London  Metal  Kxhange 

quotations  are  now  for  standard  tin  and  nol  Straits  or 
Australian  as  heretofore.  The  quantity  of  tin  available  for 
trading  on  the  London  Metal  Exchange  is  increased  by  the 

new  contract,  but  the  quantity  of  tin  available  to  consumers 

of  the  metal  is  nol  affected  by  the  change.  Granting  sup- 
plies as  above  mentioned,  and  assuming  usual  deliveries,  the 

visible  supply  will  decrease  by  the  end  of  February  some- 
where between  20011  and  3000  tons.  March  is  a  Banca  sale 

month,  but  the  outlook  being  for  continued  good  deliveries 

and  small  supplies,  statistics  will  probably  break  even  in 
that  month,  just  as  they  did  in  January,  while  in  April  there 
will  be  a  further  large  shrinkage  in  the  visible.  In  1911 

and  1910  stocks  decreased,  end  of  January  to  end  of  April, 

4000  to  5000  tons,  respectively.  Should  a  like  decrease 

occur  this  year — and  there  is  every  prospect  of  it — slocks 
al  the  end  of  April  will  be  the  lowesl  since  1907.  Cargoes 

afloat  will  be  required  for  consumption  as  fast  as  available, 
and  in  addition  slocks  must  be  drawn  on  as  above  indicated, 

'flie  heavy  syndicate  sales  in  January  consisted  wholly  of 
contracts.  The  slock  is  si  ill  entirely  in  their  hands.  Under 
these  circumstances  lower  prices  can  scarcely  be  expected. 

Southern  Rhodesiax  ores  do  not,  as  a  whole,  provide 

such  metallurgical  plain  sailing  as  do  the  auriferous  con- 
glomerates of  the  Witwatersrand.  A  company  has  recently 

been  formed  which  is  called  the  Rbodesian  Refractory  Min- 
erals Process,  Ltd.  The  company  expects  to  have  com- 

pleted, at  an  early  date,  au  experimental  plant  for  the 

treatment  of  all  grades  of  ore.  A  plant  is  now  being 

erected  by  the  company,  adjacent  to  the  New  Found  Out 
Mine  Gadzema.  This  plant,  besides  having  the  necessary 

machinery  for  the  Martin  process  for  refractory  ores,  is 

equipped  with  a  'complete  concentrating  unit  consisting  of 
Buss  coarse  and  fine  concentrators,  Luhrig  vanner,  and 
convex  slime-table. 
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New  York  Meeting,  American  Institute 

of  Mining  Engineers 

I'.v    <>n<    Sl'Kl'I.U.    CORRESPONDENT 

Tin-  102nd  annual  and  business  meeting  of  the  American 
Institute  of  Mining  Engineers  was  begun  on  the  evening 

of  February  18,  1912,  bj  the  calling  t   der  of  the  assem- 

blage in  tin-  hall  of  the  Institute,  29  West  Thirty-ninth 
street,  New  fork,  by  Benjamin  B.  Lawrence,  chairman  of 
the  executive  committee  of  the  New  York  section  of  the 

Institute.  After  a  Few  amusing  and  cordial  welcoming 
ramarks,  Mr.  Lawrence  introduced  the  president  6f  the  In- 

stitute, Charles  Kirchhoff.  Mr.  Kirchhoff  reviewed  the 

work  of  the  Institute  during  the  past  year,  and  referred 

in  bis  characteristic,  tactful,  and  graceful  manner  to  the 
difficulties  with  which  the  management  bad  to  oontend,  and 

its  bopes  and  aspirations  for  the  inline  in  broadening  the 
work  of  the  organization.  In  this  connection  ii  is  but 
proper  to  pay  tribute  to  the  unselfish  devotion  of  Mr. 

Kirchhoff  to  the  interests  of  the  Institute  during  the  past 
year.  No  president  within  my  recollection  ever  strove  harder 

and  more  unselfishly  for  its  welfare.  All  honor  to  Mr. 
Kircbhoff  for  his  devoted  and  ceaseless  efforts  in  behalf 

nl  this  organization.  Mr.  Kirchhoff  ended  his  remarks  by 
introducing  James  F.  Kemp,  the  expected  president-elect. 

Mr.  Kemp  entertained  the  audience  bj  a  delightful  account 

of  his  amusing  and  fanciful  experiences  while  on  a  pros- 
pecting trip  in  British  Columbia,  and  followed,  as  an  en- 

core, with  an  amusing  description  of  how  ore  veins  are 

formed  in  Mexico  and  of  their  subsequent  development  by 
American  capital.  The  meeting  then  adjourned  to  the  ninth 

or  (•nice  floor  of  the  building,  where  an   informal  smoker 

and  what  the  English  call  a  \   versazione1  followed.   Punch, 
lemonade,  and  cigars  were  served.    On  the  whole,  the 

was  a  delightful  one,  for  there  was  a  turning  out  of 

old  members  such  as  bas  ool  occurred  at  business  meetings 
within  the  past  fifteen  or  twenty  years. 

The  business  session  of  the  Institute  was  called  to  order 

the  following  morning,  February  20,  at  10:15  o'clock,  with 
Dr.  James  Douglas,  vice-president  of  the  Board  of  Direc- 

tors, in  the  chair.  After  the  reading  of  the  minutes  of 
the   previous  meeting,   the   regular  order  of  business   was 
changed.     The   chairman   am   iced   that,   inasmuch   as   it 

was  intended  that  a  committee  should  be  appointed  to  in- 

vestigate the  affairs  of  the   Institute,  he  would  call   u]   

.1.  Parke  Channing  to  introduce  the  motion.    Mr.  Channing 
thereupon  offered  the  following  resolution: 

"Resolved  that   Messrs.  James  F.  Kemp,  Christopher  R. 
Coming,  George  C.  si    \v.  II.  Nichols,  Jr.,  and  A.  ft. 

Ledoux  he  and  iwc  hereby  appointed  a  committee  id'  Hu- 
tu investigate  all  of  the  affairs  and  the  operations  of  the 

Institute,  to  see  whether  an  increase  in  dues  cannot  be 

avoided,  and  in  report  to  the  Board  of  Directors  by  May  1. 

11112,  making  such  suggestions  as  tbey  may  d   n  best   I'm1 
the  welfare  of  the  Institute,  ami  that  said  Board  of  Direc- 

tors -hall  cause  such  report  i<>  he  printed  am]  distributed 
ai  "nee  by  mail  i.i  each  member,  so  dial  it  may  he  consid- 

ered and  acted  mi  ai  an  adjournment  of  this  meeting  i" 
he  reconvened  June  3,   1912. 

"Resolved  also,  that  ihis  committee  he  directed  ami  em- 
powered in  engage,  at  the  Expense  of  the  Institute,  inde- 

pendenl  clerical  and  auditing  assistants." 
As   there   was      ppesition    to   the   resolution,   ii    was 

unanimously  adopted.  The  mailer  had  previously  been 
thoroughly  discussed  and  the  program  prepared  by  the 

signatories  to  the  circular  id'  Fehruary  ::.  1912;  in  lad. 
it  appeared  that  the  investigation  was  welcomed  by  all. 
especially  a-  Mr.  Channing's  motion  provided  that  any 
action  on  the  proposed  amendments  in  the  constitution  be 

postponed  pending  the  report  of  ibis  committee. 

The  election  of  directors  followed.  F.  Lynwood  Garrison 
nominated  for  the  three  vacancies  on  the  Board  of  Direc- 

tors, Messrs.  Edmnnd  B.  Kirby,  George  c  Stone,  and 

Charles  F.  Kami.     This  nomination  was  seconded  by  F.  F.  ' 

Sharpless.     E.  Q.  Spilsbury  then  renominated  'he  retiring 
directors.  Messrs.  Theodore  Ilwight.  Arthur  L.  Walker,  and 

Joseph  Struthers.  The  nominations  being  seconded,  a  eon- 

teat  was  on.  Tellers  were  appointed  by  the  chair,  and  alter 

the  lapse  of  sulticient  time  lo  count  I  he  voles  and  proxies, 

(be  following  result  was  announced:  Kirbv.  1057;  Stone, 

926;  Hand.  9|6;  Dwight,  340;  Walker.  336;  Struthers,  328. 
Messrs.  Kirby.  Stone,  ami  Kami  were  therefore  declared 
elected. 

Following  this  election  came  the  balloting  for  officers  and 

members  of  Council,  according  to  the  lickel  previously 
mailed  lo  members.  1  luring  the  interim  between  these  two 

elections,  (he  chair  had  been  taken  by  A.  K.  l.edoux.  Vari- 
ous motions  to  have  the  secretary  cast  the  ballot  and  avoid 

the  appointment  of  tellers,  etc..  were  made,  bid  objections 

to  (his  procedure  were  offered,  and  a  regular  election  in- 
sisted   upon.      The    tellers    reported    the    following    restllls: 

President,  . lames  F.  Kemp,  1262;  vice-president,  Benjamin 
B.  Thayer.  1263,  Karl  Filers,  1263,  Waldemar  Lindgieu. 

1263;  members  of  Council.  .Jos.  W.  Richards,  12b':i,  John 
H.  Janewav.  Jr.,  1263,  Sidney  .1.  Jennings.  1263;  secretary. 

Joseph  Struthers,  .'177. ll  should  be  explained  thai  the  signatories  of  the  cir- 
cular issued  February  3,  1912,  held  about  mid  proxies,  and 

voted  them  tor  all  the  candidates  save  Mr.  Struthers.  This 

was  done  tor  the  reason  that  many,  if  not  most,  of  these 

proxies  were  sent  lo  the  signatories  with  the  understanding 

thai  they  should  not  in-  voted  I'm'  him.  K  is  to  be  regretted thai  this  invidious  distinction  bad  to  be  made,  bul  those 

having  possession  of  the  proxies  had  no  option  in  the  mat- 

ter. They  either  could  not  vote  them  at  all  lor  any  nl' 
the  candidates,  or  could  vote  them  in  the  way  they  did. 
Not  to  have  voted  them  for  Mr.  Kemp  and  his  associates 

would  have  been  contrary  to  the  wishes  of  those  giving 

the  proxies.  In  view  of  this  vote,  it  is  impossible  not  to 
feel  (hat  Mr.  Struthers  is  the  victim  of  circumstances  and 

a  bad  system  inherited  by  him.  The  office  be  tills  is  a 

difficult  one  at  any  lime,  and  especially  during  the  critical 
reconstruction  now  al  hand.  The  relation  of  the  secretary 

In  the  membership  lias  in  the  past  been  obscured,  and  the 
fact  thai  the  Institute  belongs  to  its  members,  and  the 

secretary  is  the  servant  of  the  organization,  has  never  been 
clearly  observed. 

With  (be  announcement  of  ibis  vole  il  was  evident  that 

a  new  rr>iitit<  bad  conic  into  the  management  of  the  Inst i- 

tute.  The  Board  of  Directors  is  the  all-powerful  body  in 

the  peculiar  make-up  of  the  Institute's  management.  Il 
has  been  (he  custom  for  years,  al  the  annual  meeting,  which 
was  usually  attended  by  a  mere  handful,  to  renominate  ami 

elect  the  retiring  directors  and  thus  perpetuate  the  old 

Board  year  after  year,  obviously  (his  was  an  objection-, 
able  practice.  Now  new  blood  coiiies  into  the  Board,  as 
well  as  into  the  Council.  While  a!  (his  meeting  (here  was 

some  suppressed  feeling,  ii  fortunately  did  not  manifest 

itself  in  any  unpleasant  incidents.  After  the  election  was 
over,  expressions  of  satisfaction  were  beard  from  all  sides, 
from  the  defeated  as  well  as  Hie  successful,  and  all  seemed 

anxious  that  the  Institute  should  prosper  and  continue  iis 
career   of   usefulness. 

A  luncheon  followed  the  morning  session,  which  was  at- 
tended by  many  of  the  old  members,  thus  affording  oppor- 

tunities for  renewing  old  acquaintances  and  making  new 
friends.  A  notable  feature  of  all  the  sessions  of  (his 

meeting  was  (be  absence  of  guests  and  ladies;  in  fact,  il 
was  a  serious  affair,  ami  those  people  who  belong  to  the 

Institute  merely  for  'a  good  lime'  had  no  interest  in  the 
gatherings.  Ii  is  hoped  that  in  the  future  there  will  he 
  re  such  meetings. 

The  afternoon  session  on  Tuesday  was  devoted  1"  the 
reading  and  discussion  of  a  number  of  interesting  papers. 
And  the  discussions  wen'  not  the  least  valuable  anil  im- 

portant part  of  the  proceedings.  Reading  papers  'by  title' 
is  evidently,  ami  it  is  Imped  for  all  time,  a  thing  of  the 
past  in  t lie  Institute.  A  man  who  takes  the  trouble  to 

write  a  paper  should  be  given  an  opportunity  to  read 
it  and  his  friends  to  discuss  it.  Tins  was  one  of  the  orig- 

inal objects  of  the  founders  of  the  Institute,  bul.  like  many 



I'llJ 
MINING  AND  SCIKN  I  II  U    I'KI  .s.s 

i iiut'iiui!-.  bad  fallen  Into  desuetude. 

lb*  following      'I'll.    Kintcriny 
■  *    B    (J    Kliurh;  'Agglomeration  of   pine 

Materials,'    i>>    \\     H     Landis;   'The   OrSndal    Briquettina 
Pihm,'  bj    N    \     Haskell;  'Sintering  and  Briquetting  ol 

Dust,'  bj    Felia   A     Vogel;  'Tbo  Bhu   her  Briquet 
-.'  b)  Joseph  W.  Richards, 

tauquel  ol  the  Institute  was  bald  >u  tbal  gilded  bos- 
■i  n./i.  kiinwii  a*  the  Hotel  Plaxa,  on 

\ .     h  «.i-  7  :30  before  the  inein 
■   e  hundred  odd,  with  a  wore  "l   ladies    sat  down 

to  toe  -iiihII  round  tablea  in  the  'Palm  Room.'    The  dinner 
waa  poor,  but  could  il   ipcusive  decorations  and  indiffer 
mi  musie  have  been  turned  into  food,  one  might  have  ended 
«iili  a  square  meal.  A~  it  was,  the  diners  got  little  for 
llieii  Ave  dollars  each. 

Mr.  KiivhlmiT  admirably  presided  ;i>  loastinnster;  bis 
taetfnlnesa  and  graceful  remarks  were  characteristic  of  the 

man,  a  delight  to  his  friends,  and  were  appreciated  by  all. 
the  other  speeches  wen  extremely  tiresome.  One 

of  the  appropriate  after-dinner  speeches  of  the  evening  «n- 
iin  amusing  recitation  by  A.  M.  Hay.  of  Toronto.  He 
made  everybody  laugh,  which  »as  refreshing,  and  a  relief 
i"  the  iliill  monotouy  of  ibis  dreary  affair.  The  mei 
•  i  Wednesday,  February  21,  was  devoted  lo  the  discussion 
ol    papers;  in  other  words,  was  a  technical   session. 

i )n  the  whole,  ii  i-  probable  the  future  bistorii   f  the 
Institute  will  record  that  the  business  meeting  held  in 
New  York  on  February  20,  1912,  was  one  of  the  most,  if 

not  (In-  must  important  event,  in  the  history  of  the  organ- 
'  since  its  foundation.     For  truly  the  very  existei   

of  the  Institute  as  a  technical  or  semi-technical  organiza- 
tion trembled  in  the  balance.  Those  in  charge  of  iis  man- 

agement i-iiulil  not  or  would  not  see  wherein  and  how  ii 
could  In1  improved  and  developed  from  an  invertebrate  to 
an  organization  having  character  and  vitality,  as  well  as 
backbone  and  stability.  Had  this  been  realized  years  ago, 
there  would  have  been  no  need  for  a  Mining  Congress,  a 
Mining  &  Metallurgical  Society,  and  the  number  of  smaller 
mining  and  allied  organizations  which  have  sprung  up 
throughout  the  country  within  recent  years.  The  Institute 
could  have  done  all  ihis  work;  the  men  who  have  vitalized 
and  made  the  little  Mining  &  Metallurgical  Society  a  thing 
of  importance  and  of  weight  as  a  national  organization 
would  have  been  only  loo  glad  lo  lend  their  brains  and 
strength  to  the  work  of  the  Institute,  developing  iis  char- 

acter, broadening  iis  scope  of  work,  and  making  ii  a 
national  organization  in  fact  as  well  as  in  name.  The 
American  Institute  of  Mining  Engineers  should  claim  and 
have  the  interest  and  sympathy  of  every  earnest  and  honest 
man  connected  with  the  mining  industry.    Then-  is  i   led 

or  call  to  change  its  name,  'for  with  all  iis  faults,  which 
were  chiefly  those  of  omission,  it  has  done  nothing  to  dis- 

I   ■  that  which  il  lias  proudly  borne  for  forty-one  years. 
The  essential  thing  to  remember  is  that  its  strength  will 
be  governed  by  the  character  of  membership,  and  above  all, 
that  it,  as  an  organization,  belongs  to  all  iis  members  and 
not  to  any  few  who  happen  to  be  elected  iis  officers. 

An  extensive  deposit  of  naturally  concentrated    i.izilr 
sail. I  has  been  discovered  near  Quilon,  Travancore,  India. 
This  saml  contains  4r;  of  thoria,  and  consists  of  from 
4ii  to  5ik;  of  monazite,  with  ilmenite  and  zircon  as  the 
other  chief  constituents,  together  with  some  nitile  ami 
traces  of  spinel,  garnet,  quartz,  and  hornblende.  A  speci- 

men of  pure  monazite  separated  from  the  sand  contained 

--.V,  thoria.  The  monazite  can  be  concentrated  by  an 
electro-magnet.  A  specially  prepared  concentrate  con- 

tained S.87r"J  thoria,  and  pure  monazite  separated  from 
this  contained  10.08%  thoria.  The  commercial  concen- 

trate contains  5  to  6%  thoria,  as  compared  with  less  than 
4%  in  the  Brazilian  sand,  and  the  pure  monazite  from 
the  Travancore  deposit  is  richer  than  that  from  the  Bra- 

zilian and  Carolina  deposits,  resembling  the  monazite  from 
Ceylon.  Monazite  is  chiefly  used  as  a  source  of  the  rare 
metal  oxides  which  are  so  extensively  used  at  present  in  the 
manufacture  of  mantles  for  incandescent  burners. 

Goldlield  Consolidated  Report 

During  the  month  ol   January  the  total   product!   f 
the  QoldHeld  Consolidated   Milieu  Co.,  to  the  i>' 

port   of  .P.    !•'.  Thorn,   general   superintendent,   • 
tons   ilahung    (1733,344,   oi    an    avera   i    125.40    per 
ton.  the  whole  being  nulled  with  an  average  extraction  of 
$24.14   pel    or  95.02%.     The  total  net   realization  was 
$471,140,    or    $16.32    per    Ion. 

During  the  month  3302  ft.  of  development  work  waa  pei 
formed.     The  total  coal   of  mining,  development,  milling, 
office  and  general  expense   was   ±7.:*-  per  ti   tistributed 
as   follows  : 

Development     $1.00 

Sloping        :i.l  l 

Transportation     0.07 

Milling     l.:is 
Marketing      0.50 
i  leneral  expenses     0.50 
Bullion  tax    0.2] 
Construction      0.52 

Total  cost  of  operation    $7.92 
.Miscellaneous  earnings     0.10 

Xei  cost   per  ton    $7.82 

The  413-sill  of  the  Clermont  was  again  extended,  and  pro- 
duced  722  ions  of  ore  averaging  $24. is.  The  new  428-sill, 
now  being  cut  from  the  466-ft.  intermediate  between  the 
600  ami  750-ft.  levels,  produced  500  ions  of  ore  averaging 
$41.34.  The  604-H  raise  Iron,  the  1000-ft.  level,  going  up 
toward  the  534  on  the  south  end  of  the  900-ft,  level,  pro- 

duced 38]   ions  of  ore  averaging  $72. on. 
The  3-E  sill  in  the  Mohawk,  on  the  150-ft.  level,  near 

the  old  Sheets-Ish  workings,  was  again  extended,  and  pro- 
duced 503  Ions  of  ore  averaging  $56.43.  The  sill  in  the 

lll-K  was  extended  and  produced  571  Ions  of  ore  averag- 
ing $57.46.  The  111-M  sill  produced  21S  ions  of  ore  aver- 

aging $18.19.  The  415-X  cross-cut  from  the  4!ll-ft.  inter- 
mediate, between  the  450  and  600-ft.  levels,  produced  174 

inns  of  ore  averaging  $38.44.  The  305-DX  slope  in  the  Red 
Top  was  extended  above  the  second  level,  and  the  resulting 
sill  produced  711  tons  of  ore  averaging  $22.73.  The  403-CX 
slope  on  the  fourth  level,  at  the  442-fl.  cross-cut,  produced 
711  Ions  of  ore  averaging  $22.53.  The  4113  sill  was  extended 
and  produced  IS  Ions  of  $28.52  ore.  The  third  level  has 
been  connected  with  the  Lagunn  shaft,  and  station  and 

pocket  completed  at  this  point,  and  during  the  present  month 
the  Red  Top  surface  plant  will  be  dismantled.  In  the 
Combinalion.  the  2II5-X  on  the  fourth  level,  south  and  west 

of  the  Hampton  stope,  produced  45  ions  of  ore  averaging 
$41,34.  The  roasting  plant  has  been  completed,  and  both 
furnaces  an-  now  in  successful  operation.  The  results  from 
the  new  plant  have  fully  justified  all  expectations. 

Mexican  Mineral  Production 

According  to  the  statistics  of  the  Department  of  Finance, 
Mexico  produced  in  the  liscal  year  1910-11  gold  to  the 

value  ol'  ¥49,615,289.25,  and  silver  lo  the  value  of  p=SI),913,- 
799.32.     This  was  an  increase  of  over  ¥1,000,000  in  gold. 
and    more    than    ¥4.000.000    in    silver.      npared    with    the 

preceding  fiscal  year.  The  statistics  are  based  on  exporta- 
tion, gold  and  silvci   in  being  eliminated.     Any  gold  and 

silver  bullion  I  hat  was  being  held  in  the  republic  prob- 
ably was  exported  during  the  year  under  review,  due  to 

disturbed  conditions.  The  production  of  copper  is  placed 

at  ¥26,300,228 ;  lead,  ¥6,539,098,  and  zinc,  ¥899,925.  Com- 
pared with  the  liscal  year  1909-10,  there  was  a  slight  in- 
crease in  the  production  of  copper,  and  decrease  in  the 

production  of  lead  and  zinc.  This  is  a  good  record,  con- 
sidering the  disturbed  political  conditions. 
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The  Reno  Co-operative  Potash  Laboratory 

There  lias  been  established  a]  the  Mackay  School  of 

Mines,  Reno,  Nevada,  a  Laboratory  for  the  examination  of 

natural  material  suspected  of  containing  potash.  It  is  un- 

der a  co-operativ,  the  Mackay  School  of 
Mines,  the  Bureau  of  Soils  of  the  United  States  Depart- 

ment of  Agriculture,  and  the  United  Slates  Geological  Sur- 
rey.    It  is  in  charge  of  George  J.  Young,  of  the  Mackaj 

School  of  Mines,  with  A.  K.  Merz,  of  Ihe  Bureau  of  S.iils, 

as  chemist.  Facilities  have  been  provided  for  the  examina- 
tion and  assay  of  potash-bearing  materials,  and  of  saline 

waters  and  minerals.  It  will  lie  possible,  also,  to  examine  a 
limited  number  of  samples  for  contained  nitrates.  Samples 

of  suspected  potash  or  nitrate  hearing  materials  will  he  ex- 
amined free  of  charge  for  prospectors  and  others,  so  far 

as  limitations  of  time  and  equipment  of  the  laboratory  will 

permit,  but  all  samples  must  he  accompanied  by:  (1)  the 

name  and  post-office  address  of  the  owner,  locator,  or  dis- 
coverer of  the  deposit;  (21  the  exact  place  from  which  the 

sample  was  obtained;  i.'l)  a  description  of  the  material 
and  its  surroundings,  and  of  the  manner  of  taking  the 
sample. 

This  information,  or  any  pari  of  it.  will  be  kept  con- 
fidential if  so  requested.  However,  it  should  be  noted  that 

the  laboratory  does  not  agree  to  make  complete  analyses  or 
to  make  quantitative  assays,  except  as  rendered  desirable 
by  the  result  of  qualitative  tests. 

Potash  occurs  in  nature  in  two  classes  of  compounds, 
those  soluble  in  water  and  those  insoluble.  Insoluble  com- 

pounds, such  as  alunite.  leucite.  certain  feldspars,  and  va- 
rious other  minerals,  may  prove  of  value  as  a  source  of 

potash,  hut  as  yet  no  process  has  been  developed  for  the 

successful  commercial  extraction  of  potash  from  these  ma- 

terials, excepting  possibly  in  the  ease  of  alunite,  which  is 

used  in  Italy  as  a  source  id'  potash  alum.  The  co-operative 
Laboratory  does  nol  agree  lo  examine  such  insoluble  ma- 

terials. The  soluble  |  pounds,  which  are  the  only 

ones  of  present  commercial  value,  include  potassium  nitrate 

or  nitre,  potassium  sulphate,  potassium  chloride,  and  va- 
rious double  salts  of  potassium  with  other  elements,  notably 

kainite,  a  compound  of  potassium  chloride  and  magnesium 

sulphate;  and  'manure  salts.'  a  variable  mixture  of  chlo- 
rides and  sulphates  of  potassium,  sodium,  magnesium.,  etc., 

containing  from  IS  to  40';  of  potash.  The  supply  of  all 
these  materials  is  now  obtained  from  Germany,  excepting 
potassium  nitrate,  which  comes  mainly  from  India,  and  the 

present  prices  on  the  Atlantic  seaboard  are  approximately 
as  follows,  all  being  expressed  in  dollars  per  ton  of  2000  lb.: 

potassium  nitrate  or  nitre,  about  $65;  potassium  sulphate, 
about  $45;  potassium  chloride,  about  $35;  kainite,  about 
$8;  manure  salts,  about  $13. 

The  value  of  any  natural  material  containing  soluble 

potash  salts  will  depend  upon  the  percentage  of  potash 
and  upon  the  other  materials,  especially  (lie  other  soluble 
salts  which  are  present  and  from  which  the  potash  must  be 

separated.  Materials  which  do  not  contain  too  large  pro- 
portions of  these  other  sails,  and  in  which  the  potash 

occurs  as  salts  other  than  nitrate,  will  be  worth  from  511'-. 

to  si  per  unit  of  potash  per  ton.  Similar  materials  eon- 
taining  potassium  nitrate  will  he  worth  75  to  100%  more. 

The  di  i"  whether  any  particular  material  can  be 
profitably  worked  will  depend  upon  so  many  special  and 
local  conditions  that  no  genera]  statement  can  be  made. 

Anion-  the  possible  pit   s  o  ce  of  soluble  potash 
sails  within  the  United  States  are  the  inclosed  basins  of  the 

Western  deserts.  Ordinary  surface  waters  usually  carry 
small  quantities  of  potash,  and,  since  these  basins  have  no 

outlet  lo  the  sin.  any  potash  salts  which  have  been  carried 

into  them  by  streams  must  still  he  there.  It  is  conceivable 

that  in  some  of  these  basins  workable  deposits  of  soluble 
potash  salts  may  have  accumulated  either  on  the  present 

surface  or  in  the  beds  which  underlie  it.  The  latter  possi- 
bility is  being  tested  in  one  of  the  basins  by  the  well  now 

being  drilled  by  the  United  States  Geological  Survey  near 
Fallon,   Nevada,   as   described   by   H.    S.   Gale   in   Bulletin 

530-A  of  the  Geological  Survey,  In  addition  to  this,  the 
surface  conditions  in  other  basins  are  being  examined  by 

agents  of  the  Bureau  of  Soils  and  the  Geological  Survey. 
and  the  indications  tor  or  against  (he  occurrence  of  potash 

are  being  studied.  A  preliminary  report  of  the  fertilizer 

resources  <^  the  United  siaies  containing  a  discussion  of 
available  surveys  of  potash  salts  will  be  found  in  Document 

Xo.  190,  United  Stales  Senate.  Sixly-Second  Congress,  sec- 
ond session.  If  potash  occurs  on  (lie  surface  of  any  of 

these  undrained  basins  it  is  doubtless  associated  with  the 

saline  materials  of  various  kinds  usually  found  on  and  un- 

derneath the  central  sink  or  playa.  lis  presence  therein 

will  probably  lie  detectable  by  examination  of  the  salts  of 

this  playa  or  of  saline  springs  in  and  about  il.  Such  springs 
may  also  furnish  information  as  lo  possible  potash  deposits 
in  the  deeply  buried  beds. 

The  identification  of  potash  in  the  field  is  by  no  means 
easy,  since  the  other  salts  with  which  it  is  associated  usually 

mask  its  peculiarities.  The  best  genera]  Held  test  is  eon- 
ducted  as  follows:  A  fragment  of  the  suspected  material 

is  moistened  with  potash-free  water,  placed  on  a  platinum 
wire  or  strip,  and  inserted  in  the  tlaine  of  an  alcohol  lamp 

or  other  lam])  the  flame  of  which  is  colorless,  the  flame 
being  at  the  same  time  observed  through  a  piece  of  blue 

glass  of  a  special  kind,  known  as  cobalt  glass.  If  any  con- 
siderable quantity  of  potash  is  present  it  will  give  to  the 

flame  thus  viewed  a  peculiar  violet  color,  which  is  quite 

characteristic  and  easily  recognized  after  once  being  seen. 
The  platinum  wire,  alcohol  lamp,  and  cobalt  glass  employed 

in  this  test  can  be  secured  from  any  dealer  in  chemical  sup- 

plies. By  the  use  of  the  spectroscope  the  delicacy  and  ac- 
curacy of  this  test  can  be  somewhat  increased,  but  the 

spectroscope  is  both  expensive  and  difficult  to  operate,  and 
i;  cannot  he  recommended  lo  persons  inexperienced  in  its 

use.  Potash  salts  of  high  purity  can  be  recognized  by 

taste,  but  those  occurring  in  nature  are  usually  so  impure 

that  Ihe  taste  ceases  to  be  characteristic.  Interested  pros- 

pectors are  advised  to  procure  the  materials  lor  the  flame 

lesl  and  become  proficient  in  its  use.  and  to  retain  for 

chemical   analysis  any  samples  which  give  the  potash  color. 

The  Rise  in  Silver 

The  recent  quotation  of  59%c.  per  ounce  for  silver  rep- 

resents approximately  5c.  rise  since  the  first  of  the  year. 
This  advance  means  much  to  the  silver-producing  properties, 

as  each  lc.  per  ounce  over  and  above  Ihe  cost  of  production 

represents  additional  income.  Thompson,  Towle  &  Co.  gives 
the  following  lisi  of  the  largest  silver  producers  in  the 

United  Stales.  Canada,  and  Mexico,  with  their  annual 

production  in  ounces,  and  the  increased  yearly  income  which 
these   com]   ies   should    make,   .hie   to   this  5c.   rise   in   the 

metal. 
Annual  Prod.        Increased  Income 

Property.  (Ounces.)  Annually. 

Anaconda'    10,000,000  10,000 United  Stales  S.  &  R.  Co.  .  10,000,000  500,000 

American  S.  &  I!.  Co    7.011(1.1111(1  350,000 

Nipissing       5,500,000  275,000 
Tonopah  Mining        4.7nn.    235,000 
Toe,, pah  Belmont       4.11(1(1.(1011  200,000 
La  Rose    3.700,000  IS.5,000 

Wettlaufer     025.000  40,000 

A  pair  of  300-hp.  gas-engines  to  be  served  by  a  wood- 
burning  producer  have  been  built  in  England  for  shipment 
to  Brazil,  where  the  plant  is  to  he  installed  in  a  cotton 

mill  extension.  Two  single-cylinder,  double-acting,  two- 
cycle  engines  drive  on  a  countershaft  so  arranged  that  the 

Stoppage  of  one  engine  need  tint  interfere  with  the  work- 
ing of  the  other  set.  About  300  hp.  is  taken  from  the 

countershaft  by  the  shafting  of  the  mill  extension  and  the 

other  300  bp.  by  an  electric  alternator  which  supplies  cur- 
rent for  the  motor-driven  machinery  of  the  dye  house.  The 

wood-burning  plant  is  adapted  for  ready  conversion  to  coal 
consumption. 
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Making  Mine  Ladders 
Tin'  Editor: 

ie  li    since  il  was  necessary  to  equip  OUT  2000 
ft,  shaft  at  Nueva  Lux  with  ladders,  and  tor  a  shaft  of 

depth  it  »a-  important  to  design  a  ladder  "i  long 
life,  easily  constructed,  lending  itself  to  prompt  repair, 
ami  with  nil  risky  elements  eliminated. 

The  Bpaeing  of  the  plats  being  15-ft.  centres,  il  was 
decided  to  make  till  ladders  of  a  uniform  length  of  is  ft.. 

constructed  of  clear  lumber  "t  2  bj  I  in,  sides,  each  ladder 

having  17  rungs,  which  involved  the  purchase  or  manufac- 

ture <it'  2200  rungs. 
A  native  wood  known  as  paia  </«/<•<    (a  species  of  hick- 
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MAKING  LADDEB  RUNGS. 

ory)  is  renowneii  for  its  strength  and  longevity,  especially 
in  wet  places,  and  the  employment  of  this  was  decided 

upon,  but  the  question  of  having  these  turned  true,  straight, 

and  uniform,  without  a  lathe,  next  arose.  However,  hav- 

ing B  circular  saw.  and  'necessity  being  the  mother  of  in- 

vention,' by  the  ingenuity  and  resourcefulness  of  our  mas- 
ter mechanic  and  superintendent,  J.  M.  Lovret,  a  simple 

attachment  was  evolved  for  the  saw  bench,  with  which  il 

has   been    possible   to   shape  rungs  of  excellent    form,   true 

S^^rjjfe    ■ 

DETAILS  OF  SAW  ATTACHMENT. 

to  a  centre  line  at  each  end.  with  a  slightly  increasing 
shoulder  which  gives  the  desired  rigidity  when  the  bolts 

are  tightened.  The  pipe  spreaders  are  useful  in  prevent- 
ing the  application  of  too  great  a  pressure,  which  might 

cause  splitting  of  the  sides. 

The  sides  are  bored,  two  at  a  time,  in  an  ordinary  hori- 
zontal boring  machine,  equipped  with  a  la/4-in.  wood  bit, 

driven  by  the  same  motor  that  runs  the  saw.  It  takes 

an  average  of  four  minutes  to  bore  the  seventeen  pairs  of 

holes.    One  man  can  eaail)   turn  out  tan  finished  ladi 

including  dipping  in  rarbol   i    to  which  treatment  all 

limber  ii  subjected  Ix  aenl  into  the  mine,  in  ■ 

daj  of  tfii  hours.    The  illustration  shows  „  rung  jus)  Bn 

iahed,  l>y  a  native  boj   who  prepare!  Jj   in 
■  ten  hour  day.    The  details  of  the  attael   in)  are  shown 

in  the  drawings,  and  while  the  apparatus  may  be  worthy 
of   patent.   I    prefer  to  offer  it   for  what    il    i-  worth  to 

other   brothers   In    the   profession    who   may    want    to 

themselves  and  men  oul  of  a  hole,  in  more  ways  than  one, 
ll.  Vincent  \y  illack. 

Nueva  Lux,  Guanajuato,  February  8. 

Is  'Cheap'  Labor  Economical? 
The  Editor: 

Sir  1  have  read  with  interest  your  merit  articles  on 

China    and    Chinese    labor,    and    the    following    table,    based 

on  my  experience  oul  here  in  various  places,  may  interesl 

your  readers  somewhat.     The  rale  of  pay  is  in  gold  dollars 

(or  cents)    per  day,   and   the  efficiency   is  figured   on   the 
basis  of  an    American  miner  taken  as   1011  per  cent. 

Efficiency,      Rate  of 

%■  pay- 

Russians          100          7."ic  to  $1 
Koreans             90  I'll   to  .'file. 
Northern   Chinese            70  10  to  20c. 

SMnilu.ni    Chinese             60  10  to  20c. 

Japanese         60         40  to  80e. 
Javanese             4(1  12  to  30c. 

Filipinos             40  50  to  75c. 

These  figures  are  based  on  I  rained  men  in  their  own 
countries  under  average  conditions. 

In  the  Federated  Malay  Slates  the  southern  Chinese 
working  for  whites  get  from  25  to  40c.  (gold)  per  day, 

and  in  Sumatra  the  southern  Chinese  gel  the  same  as  the 

Javanese  Much  depends  on  the  personality  of  the  while 

foreman,  in  any  ease;  and  the  advantage  of  the  while 

laborer  is  that  he  uses  his  head,  while,  with  the  exception 

of  the  Korean,  the  others  do  not,  except  in  some  cases 

when  they  are  contracting.  This  applies  to  underground 
work.  There  are  good  men  among  all  of  them,  and  if 

you  have  the  time  and  patience,  a  good  crew  can  be  beaten 
out  of  most  any  material,  but  it  is  certainly  wearing  on 
the  nerves  of  the  white  man,  arid  not  many  of  them  can 

do  it  successfully.  A  good,  sober,  husky  bunch  of  Rus- 
sians can  do  as  much  as  any  other  kind  if  they  are  well 

handled,  but  the  same  lot  with  indifferent  handling  can 

do  as  little  as  possible  just  as  well.  It  all  comes  down 
to  the  personal  equation  and  the  methods  employed.  The 
Filipino  is  the  worst  I  have  yet  found,  but  if  you  take 

enough  trouble  and  have  enough  material  to  work  with, 

a  fairly  good  crew  can  be  had.  But  for  the  prevailing 
wages  they  are  the  most  expensive  of  any  Asiatic  labor 
I  have  seen. 

F.  L.  Cole. 

Manila,  January  12. 

Survey  Reports  and  'Boosters' The  Editor: 

Sir — The  conclusions  expressed  in  certain  reports  of  the 
U.  S.  Geological  Survey  dealing  with  mining  districts  in 
Colorado  have  been  so  often  misquoted  or  misconstrued  in 

the  daily  press  as  to  call  for  some  general  protest,  which 
may  best  be  made  by  reference  to  two  recent  examples. 

In  a  review  of  mining  published  in  a  Denver  paper  of 

recent  date,  in  reference  to  Lindgreu's  work  at  Cripple 
Creek  (Professional  Paper  No.  54,  U.  S.  Geol.  Surv.)  it  is 
stated  that : 

"While  the  people  of  Cripple  Creek,  or  some  of  them, 
questioned  the  accuracy  of  his  report  on  that  district,  where- 

in it  was  in  substance  intimated  that  the  endurance  of  rich 

shoots  to  points  far  below  1200  to  1500  ft.  was  quite  doubt- 

ful, no  hard  feeling  resulted." 
The  foregoing  words,  with  some  other  phrases  not  quoted, 

give   the   impression   that   the   Federal   geologists    (Messrs. 
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YValdemar  Lindgren  ami  F.  L.  Ransome,  who,  it  should  be 

noted,  were  joint  authors  of  the  report  and  equally  respon- 
sible for  its  conclusions,  although  only  Mr.  Landmen  is 

mentioned  in  the  article)  discouraged  development  below 
1200  to  1500  ft.,  and  that  their  opinion  has  since  been 

proved  erroneous.  The  following  paragraphs  from  the 

Cripple  Creek  report  (pages  231-232),  it  read  with  care  at 
all  commensurate  with  the  attention  bestowed  by  the  authors 

on  their  phrasing,  will,  we  believe,  show  thai  the  implica- 
tions put  upon  them  in  the  article  cited  arc  unwarranted. 

"As  has  been   pointed  out   in  the  pn   ding   pages,  the 
largest  known  orebodies  of  the  district  are  apparently  con- 

fined within  a  zone  which  extends  from  the  surface  to  a 

depth  of  1  ooo  ft.  In  general,  explorations  below  that  depth 
have  heen  much  less  satisfactory  as  regards  quantity  of  ore 
than  exploration  above.  It  is  certainly  true  that  some  large 

orebodies  as  yet  show  no  signs  of  depletion  in  depth,  and 

that  some  g   I   pay-shoots  have  heen   found  at   a  depth  of 
1400  to  1500  ft.  On  the  other  hand,  the  number  of  ore- 

shoots  thai  have  heen  exhausted  with  increase  in  depth  is 
considerable. 

"It  is  probable  that  the  orebodies,  known  or  unknown, 
occurring  below  the  1000-ft.  zone  are  neither  so  large  nor 
so  abundant  as  those  nearer  the  surface.  The  discovery  and 

exploitation  id'  these  deeper  orebodies  is,  moreover,  beset 
with  increasing  difficulties,  chief  among  which  is  the  prob- 

lem of  dealing  with  the  underground  water.  For  these 
reasons  it  is  unlikely  that  the  zone  between  the  1000-fl. 

and  2000-ft.  levels  will  yield  as  much  as  the  zone  between 

the  surface  and  the  1000-ft.  level,  but  it  is  probable  thai 
some  strong  fissures  may  carry  payable  ore  to  far  greatet 
depths  than  those  yet  attained. 

"As  regards  the  zone  above  the  luiiti  or  1500-ft.  levels,  it 
is  well  to  hear  in  mind  that  it  still  contains  much  ore.  both 

as  parts  of  known  ore-sliools  and  as  yet  undiscovered  ore- 
bodies.  It  is  certain  that  many  of  these  undeveloped  ore- 
bodies  will  be  mined  in  the  near  future  and  that  tins  zone 

will  contribute  the  most  important  pan  of  the  production. 

"It  is  probable  that  the  production  of  the  district,  while 
exhibiting  fluctuations,  will,  on  the  whole,  slowly  decline. 
New  orebodies  will  undoubtedly  lie  discovered  from  time 
to  time,  and  individual  mines  may  lie  as  profitable  in  the 

future  as  tiny  have  heen  in  the  past,  or  even  more  so. 

An  increased  output  may  he  expected  to  follow  each  suc- 
cessful step  in  deep  drainage.  Hut  existing  conditions  indi- 

cate that  if  the  maximum  production  of  $18,000,000,  in 
1000,  is  to  he  surpassed,  the  increase  will  be  due  to  the 

orebodies   found   in   the  upper  zone." 
We  maintain  that  our  well-considered  statements  made 

in  1000  are  correct  and  are  in  accord  with  such  facts  as 

have  been  brought  to  light  by  subsequent  mining  develop- 
ments. 

Similarly,  in  another  Denver  paper  with  reference  to 

the  Breckenridg'e  report  (Professional  Paper  No.  75). 
Ransome  is  credited  with  the  statement  (given  as  a  quota- 

tion) that  "probably  nowhere  in  the  Breckenridge  district 
does  profitable  lead  ore  extend  below  a  zone  300  ft.  below 

the  surface",  and  reference  also  is  made  to  "the  Ransome 

barrier,  beyond  which  barrenness  was  predicted."  Neither 
the  sentence  quoted  nor  the  prediction  referred  to  is  to 

be  found  in  the  report.  The  actual  expressions  in  that 

publication  that  appear  to  have  suggested  them  to  the 

press  correspondent  are  as  follows:  In  the  outline  prefixed 

to  the  report  appears  the  statement  that  "Lead  ores  of 
shipping  grade  probably  nowhere  in  the  district  extend  to 

a  depth  of  much  more  than  300  feet."  In  the  body  of 
the  report  it  is  said  of  the  Lucky.  Minnie.  Ella,  and  Cin- 

cinnati mines  that  "all  had  some  galena  or  cerussitc  ore 
of  shipping  grade  near  the  surface,  hut  at  various  depths, 
not  accurately  ascertainable,  though  probably  nowhere  ex- 

ceeding .'100  It.,  this  ore  gave  place  to  more  pyritic  mate- 
rial."   On  the  following  page  appears  this  paragraph: 

"Doubtless  if  complete  records  were  obtainable  of  all 
the  idle  or  abandoned  mines,  they  would  largely  he  a  repe- 

tition of  the  same  story — partly  oxidized  lead  ores  near 
the  surface  and  sphaleritic  or  pyritic  ores  below.  Even 
the    imperfect    data    now    available    establish    without    much 

question   the  limitation   of  the  lead  ores  to  a  zone   ranging 
fr    200  to  300  ft.  deep  and  corresponding  roughly  to  the 
present  strongly  accidenlcd  topography.  There  may.  of 
course,  he  exceptions  to  this  apparent  rule:  the  underground 

workings  are  not  extensive  enough  lo  afford  a  basis  for 

sweeping  assertion.  The  statement  made,  moreover,  is  far 

from  implying  that  there  is  no  galena  below  a  depth  of 
300  ft.:  but  all  available  evidence  indicates  that  in  this 

district  300  ft   •  perhaps  more  safely  400  ft.,  is  the  lim- 
iting depth  lor  the  occurrence  of  considerable  bodies  of 

essentially  galena  ore  as  opposed  to  sphaleritic  or  pyritic 

ores." 

This  article  also  credits  Ransome  with  an  alleged  errone- 
ous statement  regarding  a  fault  in  the  Duukin  vein,  whereas 

there  is  no  reference  whatever  to  this  fault  in  the  report. 

There  appears  t"  he  a  perhaps  unconscious  tendency  oil 
the    pari    of    writers    for    the    daily    press    to    seize    upon    any 

generalization  in  an  official  report  that  may  be  at  all  un- 
favorable to  a  mining  district,  to  exaggerate  this  and  to 

disregard  those  careful  qualifying  statements  that  are  an 
essential  part  of  the  conclusions  reached  by  the  geologist. 

The  plain  duty  of  the  latter  is  to  base  his  results  squarely 

and  honestly  on  the  evidence  obtainable  at  the  time  when 
lie  docs  his  work,  and  lo  state  these  clearly  and  impartially. 

It  is  equally  incumbent  upon  those  who  criticize  these  re- 
sults to  verify  impressions  and  hearsay  by  direct  refcrei   

to  the  original  publication  and  to  quote  with  fairness  and 
fidelity.  F.  L.  Ransomk. 

\V.    LlNDGBEN. 

Washington,  O.  C.  February  13. 

Mineral  Production  of  California 

By  W.  II.  Stokms 
'I'he  Stale  Mining  Bureau  is  rapidly  compiling  the 

statistics  of  mineral   production   of  the  state    for   1911,  an. I 

the    following    figures    on    s   e    >■!    the    minerals    produced 
have  been  prepared  by  E.  S.  Boalich,  si atistician  for  the 
Bureau. 

Advance  report  of  mineral  production  in  California  in 
1011.  Amount  and  value  of  crude  product  al  the  mine,  as 

reported  by  the  producer.  Subject  to  a  possible  increase  in 
the  final  bulletin  for  1011. 

Barytet 
1011. 

loio. 

Tons. 

.    300 

.  860 

Value. 

+2.207 

.-.,040 

This  represents  the  output  from  Mariposa  and  San  Ber- 
nardino counties.  Never  produced  in  the  state  previous  lo 

1010.  The  outlook  is  for  an  increased  and  regular  produc- 

tion, as  the  general  use  of  ground  barytes  in  the  manufac- 
ture of  mixed  paints,  white  enamels,  and  asbestos  cement 

is  gradually  increasing. 

Feldspar —  Tons.  Value. 
1911        740  $4,560 

1910       700  5,720 

Output  from  Monterey  and  Tulare  counties.  This  is  also 
a  new  industry,  the  first  product  being  sold  in  1909.  Most 
of  the  feldspar  is  used  for  the  manufacture  of  pottery. 

Graphite. — The  total  graphite  production  of  California 

amounts  to  only  106  tons,  marketed  in  1901  and  1902.  De- 
posits of  the  mineral  are  known,  and  the  owners  of  a 

graphite  mine  in  Sonoma  county  are  preparing  to  resume work  in  1912. 

In/' us,, rial  earth —  Tons.  Value. 
1011        2,194  $19,670 

1910         1.843  17,617 

This  is  from  Monterey  and  Santa  Barbara  counties  and  is 

about   an   average  annual    production.     The  demand   for  in- 
fusorial  earth   is  not   strong,  or  other   properties  would   be 

worked. 

Iron —  Tons.  Value. 
1911      558  $558 
1910         570  900 
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Special  Correspondence 

TORONTO,  CANADA 
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  in-  time  then  has  been  1   ntinuoua  depreciation 
in  Porenpine  stocks,  with  occasional  ihort-lived  rallies,  bul 
on  the  whole  a  stead;  downward  tendency  and  little  market 
activity.  The  frequent  postponement  of  the  data  "t  actual 
milling  operations  by  the  trading  companies,  and  the  giving 
Dp  "f  options  on  properties  taken  over  conditionally,  bnl 
which  proved  disappointing,  have  considerably  weakened 
the  faith  of  the  public  in  Porcupine  ventures.  No  doubl  the 
experience  of  Cobalt,  where  many  of  the  earlier  enterprises 

>  1 1 1  i«- W  returns,  has  tendered  i"  make  many  investors 
unduly  impatient  for  results  and  unwilling  to  make  allow 
anee  for  the  necessarily  slower  and  more  elaborate  and 
costly  processes  involved  in  gold  mining. 

'I'll   inrs  in  the  Pearl  Lake  district  have  al  last  secured 
a  supply  of  electric  power  from  the  Sandy  Palls  on  the 
Mattagami,  the  installation  having  been  a  good  deal  delayed 
by  the  nondelivery  of  equipment  when  expected.  Connec- 

tions with  the  system  have  now  been  made  by  the  Vipond, 
the  Melntyre,  ami  the  McEnaney  (the  Insi  operated  by 
the  Crown  Reserve  company),  and  the  Hollinger  and  Pearl 
Lake  will  very  shortly  be  using  the  power,  so  thai  develop- 

ment work  in  1  his  area  will  receive  a  great  impetus.  The 
Dome  has  iis  >tani]i  batteries  and  tanks  erected,  and   it 

is  now  ex|   ted  that  the  mill  will  be  in  operation  by  the 
middle  of  March.  Oood  progress  is  being  made  in  blocking 
out  ore  I'll  the  50-ft.  level.  At  the  Dome  Extension  a 
rich  stringer  cut  at  90  ft  in  Wo.  4  shaft  has  been  found 
tn  widen  considerably  0  few  feel  lower  down.  Another  has 
been  found  in  an  ailit  on  the  100-ft.  level  from  No.  8  shaft. 

The  purchase  of  a  1   trolling  interest  in  the  North  Dome 
by  the  directors  of  the  Teuiiskaiuing  aroused  a  strong 
feeling  of  opposition  among  the  shareholders  of  the  latter 

company.  The  American  shareholders  appointed  Ernest  ('. 
Wliitberk  and  Wallace  Thayer  to  represent  them  and  in- 

vestigate the  deal.  They  have  just  presented  their  report 
exonerating  the  directors  from  all  blame  and  pronouncing 
favorably  on  the  transaction  as  resulting  in  obtaining  a 
splendid  property  at  a  low  price,  and  likely  to  perpetuate 
the  dividend-paying  power  of  the  company.  The  annual 
report  of  the  Crown  Reserve  is  of  an  optimistic  character, 
showing  a  production  for  1011  of  the  value  of  $1,833,516 
and  net  profits  of  $1,279,739,  of  which  $1,061,288  was  paid 
in  dividends.  The  total  surplus  on  hand  was  $704,8.31, 
and  the  estimated  value  of  ore  on  the  dump,  $500,000.  The 
shareholders  of  the  Green-Meehan,  at  a  meeting  held  on 
February  12,  authorized  the  sale  of  the  property  for 
$150,000,  in  payments  spread  over  a  term  of  six  years. 
The  purchasers  are  a  syndicate  of  American  capitalists, 
who  propose  to  resume  development  and  to  erect  a  mill 
in  the  near  future.  There  is  reported  to  be  $75,000  worth 
of  ore  on  the  dump.  Kerr  Lake  lias  declared  a  dividend 
of  5%  for  the  first  quarter  of  the  year.  The  payment  of 
an  extra  bonus  has  been  abandoned.  The  production  of 
the  Trethewey  for  1911  amounted  to  716,464  oz.  of  silver, 
valued  at  $273,486,  a  figure  slightly  below  that  of  the 
previous  year,  owing  to  the  amount  of  time  devoted  to 
development. 

At  Larder  Lake  the  Dr.  Reddick  is  doing  steady  work. 
The  20-stamp  mill  is  in  operation,  though  not  to  full 
capacity  all  the  time,  the  ore  supply  not  yet  being  suffi- 

cient. A  new  drill  has  been  added  to  increase  the  output, 
and  as  soon  as  the  orebody  is  sufficiently  blocked  out,  a 
Hardinge  mill  will  be  added,  which  will  double  the  capacity 

of  the  stamps.  The  Harris-Maxwell  is  erecting  a  40-stamp 
mill,  having  already  30  stamps  in  place.  Electric  power 
is  being  developed  in  the  neighborhood,  which  it  is  antici- 

pated will  be  available  early  in  the  spring. 

GLOBE,  ARIZONA 

Si\  I  mts  is  Operation  it  Miami.     D    m 

\.  v.    Si    h  III  i    I'mil'ivi  .       \,, 

mat. 

The  Miami  Copper  Co,  is  producing  al  the  rate  ol  2500 
io  2600  t"n>  ..f  ore  pel  day,  with  five  "i  the  m*  units  of 
the  concentrator  in  operation.     The  three  8  ft.  Hardinge 
pebble  mills  foi   the  sixth  and  ln-i     have  arrived,  and 
the   sixth   unit    is   now   running  also/     The   i.\  i  e  of   -kip 
known  as  the  Original  Con.  Mines  <".  skip  has  I   n  dis 
carded  in  favor  "I  the  old  Kinilji'i  l\  type  "I  skip,  which 
i-  reported  t"  '»•  giving  better  satisfaction  with  much  leas 

repair  cost,    Exploration  of  tin-  company's  ".i   I  northeast 
of  the  present  developed  orebody  continues,  by  means  "i 
churn-drilling.  Hole  X".  J  of  the  Southwestern  Miami 
Develo]   ml  Co.  i-  down  780  ft.  and  i>  uo«  in  it   Btained 
silicilii'd  schist.  Two  more  churn-drills  arc  to  be  added  in 
the  mar  future.  K.  \v.  Hoar,  of  Globe,  is  manager.  The 
churn-drill  hole  in  the  300-ft.  shall  on  the  Barney  group, 
under  option  in  the  Lewisohns,  is  1030  fi.  deep  and  still 
iii  the  dacite  formation.     A  large  flow  of  water  was  mel 

al  llli.'i  II.  and  water  is  now  flowing  onl  of  the  lop  of  the hole. 

At  the  Live  Oak  mine,  enlargement  of  No.  2  shaft  to 
three  compartments  is  progressing  rapidly   under  11   uiii- 

GLOBE,    ARIZONA. 

agement  ol'  the  contractor,  .lack  Mclvor.  The  boilers  are 
being  bricked  in  and  the  double-drum  hoist  is  being  erected. 
A  small  amount  of  development  work  is  being  done  from 
No.  1  shaft.  One  churn-drill  is  in  operation  on  the  prop- 

erty of  the  New  Keystone  company  near  the  shaft.  The 
hole  is  being  drilled  through  the  granite  formation  thai 

caps  the  ore  in  this  vicinity.  E.  B.  Tinker  is  superintend- 
ent. There  is  nothing  new  on  the  Inspiration  Consolidated. 

Construction  work  will  not  be  started  until  a  jury  in  the 
district  court  has  awarded  a  compensation  to  the  property- 
owners  along  the  proposed  right-of-way  from  the  town  of 
Miami  to  the  Inspiration  and  Live  Oak  mines.  This  will 
not  occur  for  at  least  thirty  days.  In  the  meantime,  con- 

struction of  the  dam  across  Pinal  creek,  sinking  of  the 
well  on  the  Inspiration  ranch,  and  operation  of  the  experi- 

mental mill  continue.  A  statement  has  been  issued  by  the- 
directors  to  the  shareholders  of  the  Summit  Copper  Co.,. 
which  recently  surrendered  its  lease  and  option  on  the  Gib- 

son mine,  16  miles  west  of  Globe.  The  report  shows  that 
$164,000  was  derived  from  the  sale  of  stock  and  $2S,000 
from  the  sale  of  ore;  $141,000  was  expended  at  the  mine 
in  its  development,  and  $46,000  was  paid  on  the  property. 
The  report  states  that  in  the  opinion  of  the  directors  a 
sufficient  tonnage  had  not  been  developed  to  warrant  further 
expenditure  on  the  property.  The  directors  have  secured 
an  interest  in  a  gold  prospect  in  the  Radersburg  district, 
Montana,  and  offer  to  holders  of  Summit  Copper  Co.  stock 
two  shares  in  the  Summit  Gold  Mining  Co.  for  every  five 
shares  in  the  Summit  Copper  Company. 

The  Gibson  mine  is  being  worked  in  a  small  way  by 
the  Gibson  Copper  Co.,  to  whom  the  mine  reverted.  Ten 
men  are  at  work  under  the  supervision  of  Tip  Henderson, 
one  of  the  original  owners  of  the  mine,  and  a  small  amount 
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of  high-grade  cbalcopyrite  ore  is  being  taken  out  on  the 

fourth  level.  Ore  is  now  being  hauled  to  Miami,  prepara- 
tory l"  making  a  carload  shipment  to  the  El  Paso 

Another  carload  of  silver-lead  ore  was  shipped  from  the 
Copper  &  Silver  Zone  group  lasi  week.  Four  parties  of 
lessees  are  at  work  on  this  group  two  miles  east  of  Globe, 
and  all  are  now  working  in  pre.  The  ore  is  coming  from 

near  the  Burl  being  as  yet   no  deep  workings  mi 
these  claims.     The  silver  occurs  as  the  chloride  or  horn- 
silver,  and  the  lead  as  the  carbonate  and  galena. 

JOPLIN,  MISSOURI 

Hydraulic    Miming    Tried    Successfully    in    Open-Pit 

Property. — Strength   of  Spelter  Market   Encour- 

ages Operators. — Old  Land  is  Reopened. — Zinc  and 
Lead  Notes. 

By  utilizing  high  pressure  from  a  centrifugal  pump, 

prospectors    in    the    open    pit    of   the    old    Wyssbrod    mine. 
at  /.incite,  west  of  Joplin,  are  ahle  to  do  successful  hydraulic 

mining  at  a  depth  of  100  ft.  The  new  company  is  known 
as  the  Two  Mikes:  this  is  the  first  lime  hydraulic  mining 
has  heen  done  in  the  Joplin  district.  The  prospectors  al 

tirst  shot  down  the  dirt  from  the  sides  of  the  pit.  hut 

found  this  expensive.  When  it  was  derided  to  try  bydraul- 
iclring,  a  pipe  was  run  from  the  pump  and  a  T  placed  in 
such  a  manner  (hat  the  water  is  forced  at  high  pressure 
into  a  large  pipe  which  may  he  easily  moved.  The  method 
is  of  great  assistance  in  finding  the  richer  ore  deposits. 
Chunks  of  almost  pine  zinchlende  and  galena,  larger  than 

a  man's  body,  have'  been  washed  down.  The  necessary  vol- 
ume of  water  is  obtained  from  the  pit ;  the  used  wafer 

flows  into  a  sump,  from  which  it  is  pumped  to  the  surface 

and  discarded.     The  ore   is  milled   in   a   100-ton    plant. 

•Despite  the  tariff  agitation,  which  may  result  in  the 
removal  of  the  protection  on  zinc  the  metal  is  unusually 

strong,  closing  February  at  $6.65  to  $6.75,  only  7  points 
beneath  the  record  price  of  hist  December,  which  was  the 

highest  metal  figure  in  years.  Kasl  Si.  Louis  quotations 

are  given.  As  a  result  of  high  spelter,  producers  of  zinc. 
blende  are  getting  a  reasonably  strong  price  for  their  out- 

put, as  high  as  $48  per  ton,  assay  basis  of  (i(t'f  metallic 
zinc,  having  heen  paid  for  many  lots.  This  brought  the 
top  price  for  choice  blende  to  $51  per  ton.  Weekly  ship- 

ments were  badly  curtailed  through  February  because  of 
heavy  snows  and  freezing  weather,  which  combined  to  cut 
down  the  output  from  the  mines  as  well  as  to  curtail  the 
removal  .if  much  of  (he  concentrate  in  the  bins.  The  heav- 

iest week's  shipment,  6000  Ions  including  calamine,  was 
made  about  the  middle  of  the  month,  prior  to  and  after 

which  time  the  shipments  almost  invariably  fell  to  5000 
tons  or  below.  Lead,  on  the  other  hand,  weakened. 

dropping  from  $4.40  per  100  lb.  to  $3,925,  then  recovering 
to  $i  toward  the  close  of  the  month.  Ore  as  a  result 

dropped  in  price  from  $64  per  ton  [o  as  low  as  $48  per 
ton.  then  recovered  and  wen!  to  $52. 

Tlie  old  I-Know  land,  in  the  west  pari  of  Joplin,  which 
has  not  figured  in  the  production  columns  for  years,  is 

coming  int<  brough  numerous  good  discoveries,  both 
in  virgin  ground  and  in  old  workings,  made  during  the 
past  few  weeks.  Tt  Mould  seem  that  there  is  some  truth 

in  the  local  saying  thai  a  Joplin  mine  can  never  be  worked 

out.  Although  this  old  trad, was  mined  extensively — once 
being  the  foremost  producer  of  I  he  district — if  has  lain 

dormant  fen-  years  until  recent  operations  have  revealed 
big  deposits  nf  ore.  The  Old  Dominion  Mining  Co..  of 
which  C.  M.  Sheldon,  of  New  York,  is  president,  has  first 
lease  on  the  land  and  has  sub-leased  it  to  several  small 

prospecting   and   operating    companies.     Half   a    dozen    of 
these  sub-leasing   i   panics  are  at  work,  and  the  old   mill 
on  the.  tracl  has  been  overhauled  and  remodeled  to  be  used, 

as  a  custom  plant  for  those  mines  producing  mill-dirt. 
Many  of  the  mines,  however,  are  operating  in  soil  ground 

and  the  dirt  is  cleaned  on  hand-jigs. 
Mining  land  in  the  new  Lavvton.  Kansas,  district,  is  no 

hinder   confined    to    the    320    acres    opened   by    the    Eastern 

Lead  &  Zinc  Co.,  the  pioneer  concern  of  that  field.  On 

adjoining  properties  many  churn-drill  rigs  are  hammering 
away,  and  in  half  a  dozen  instances  north  and  northeast 

of  the  Eastern  property,  good  drill  strikes  have  been  made, 
at  deplhs  ranging  from  120  to  150  ft.  West  of  the  tract, 
ore  has  also  been   found  on  one  lease.     Colli  zinc  and  lead bei hut 

are  found,  but  the  water  is  troublesome.  Up  to  this  time 

the  single  company  has  been  forced  to  handle  all  the  water, 
but  with  new  concerns  starling,  the  drainage  problem 

should  be  greatly  simplified.  Among  the  new  companies 
at  Lawton  arc  Waller  Ragland.  C.  II.  Stoals.  and  R.  L. 

Milton  (two  drill-holes  into  ik;  dirt);  Gates  &  Gray  (live 
drill-holes  into  dirt  of  varying  richness);  Walter  Koontz 

&  Co.  (no  finds  reported  yet);  George  Playter  (12-f't.  face 
■  d'  zinc  and  lead  in  several  drill-holes). 

LONDON 

Oil  Flotation  Processes.  —  Elmore  Annual  Report. — 

Minerals  Separation  Statement.  —  Results  with 

the  Mures  Magnetic  Process. — The  Cordoba  Copper 
Mine. 

The  various  flotation  and  oil  processes  of  concentration 

bave  been   prominently  before  the  public  in    London,  owing 

to  the  chairmen  of  the  controlling  companies  having  ad- 
dressed their  shareholders  at  considerable  length.  The  tirst 

meeting  held  was  that  of  the  Ore  Concentration  company, 

which  controls  the  Elmore  patents.  The  progress  reported 

was  not  great.  The  Sulitjelma  plant,  treating  copper  tail- 
ing  in  Norway,  has  been  increased  from  12  to  IS  units; 
two  new  plants  have  been  started  recently  in  Canada;  and 
a  mine  in  Mexico  has  enlarged  its  plant  to  three  units.  The 

company  has  not  yet  arrived  at  the  stage  where  a  profit 
and  loss  account  can  be  rendered. 

The  meeting  of  the  Minerals  Separation  company  was  held 
shortly  after,  and  John  Ballot,  the  chairman,  made  a  long 

statement  containing  a  great  deal  of  interesting  matter. 

He  was  able  to  present  a  profit  and  loss  account  for  the 
first  time,  and  showed  an  income  from  royalties  and  profits 

from  treatment  of  £82,600.  He  recommended  that  all  admin- 
istration and  experimental  expenses  should  be  written  off, 

and  full  allowance  made  for  depreciation  of  plant,  so  that 

the  company  should  be  able  to  go  forward  in  the  future 

free  from  incumbrance  and  in  a  first-class  financial  posi- 
lion.  He  estimated  that  flic  net  divisible  profit  from  present 

contracts  would  be  £30,000  per  year,  which  on  a  capital 

of  £50,000  is  sufficiently  good.  The  company  is  continuing 

to  treat  tailing  and  old  residues  at  the  Sulphide  Corpora- 

lion's  Central  mine  at  Broken  Hill,  and  is  able  to  treat 
low-rade  zinc  tailing  and  also  slime  at  a  profit.  The 

company  prides  itself  on  having  been  successful  in  makimr 

a  better  profit  on  the  material  owned  by  the  Zinc  Corpora- 
lion  than  Hie  Elmore  plant  could  do.  Over  a  year  ago 

the  Minerals  Separation  plant  was  substituted  for  the  El- 
more plant,  and  the  controversy  between  the  rivals  has 

heen  acute  ever  since.  Mr.  Ballot's  process  has  given  more 
efficient  results,  Boarding  to  the  comparative  figures  given 
by  him.  Taking  the  returns  over  the  period  of  treatment 
during  the  five  months,  March  1  to  July  31,  1911,  when 

the  two  processes  were  running  side  by  side,  he  showed 

that  66,450  tons  of  zinc  tailing  and  slime  was  treated  by 

the  Minerals  Separation  process,  producing  27,525  Ions  of 
concentrate,  and  yielding  a  profit  of  £35,109,  or  10s.  fid. 

per  Ion.  The  Elmore  plant  treated  til ,550  tons,  giving 
18,897  ions  of  concentrate  and  yielding  a  profit  of  £13,300, 

or  4s.  3d.  per  ton.  Mr.  Ballot  announced  that  a  Minerals 

Separation  plant  is  to  be  adopted  at  a  South  American 
copper  mine  owned  in  the  United  Slates,  the  name  of  which 
I  am  not  allowed  to  disclose.  Il  has  already  been  announced 
that  James  M.  Hyde  has  started  a  Minerals  Separation 

plant:  at  Butte,  on  his  own  account  and  in  defiance  of 

the  company's  patent  rights.  The  lawsuit  for  infringement 
will  be  heard  before  long.  Mr.  Hyde  was  engaged  by 

the  company  as  engineer,  two  years  or  so  ago,  and  while 
in  their  employ  he  learned  the  details  of  operation.  From 
the   standpoint   of  professional   honor  he  ought   to   use  his 
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Ulc  beuelll  ol  the  company,  bul 
.•I  flotation   were  nol 

'■\\   unknown  Ihii  it  (lie 

I'iiii.  wrutilt]  ii iT">i «1  liim   |ii 

my   holding  il>  meeting   was  Ike   Murex 

Formed  by  peo|  .1  w  it  Li  tho 
Shell  oil  name),  in   April   L009,   for 
the  purpoa  a  eoneentration  proeesa  invented 
by  A.  A.  Lockwood.  The  i   was  consists  of  adding  mag- 

netite or  other  ogother  with 
■ome  liquid  thai  will  make  the  particles  of  magnetite  end 
the  sulphide  or  other  mineral  in  the  ore  agglomerate  and 
form  grannies  that  are  susceptible  t"  magnetic  influence. 
It  i-  claimed  that  the  process  i-  effective  under  man;  cir 
eumstanees  when  the  dotation  processes  fail.  Pull  details 

riven  in  tin-  issue  of  Tht  Mining  Uagatim  for  Octo 
Iht  1900.  When  the  pr   bs  was  flrsl  started,  arrange- 

ments were  made  to  teal  it  ;it  Broken  Hill  Block  U  mine, 

when'  it  was  Bnpposed  that  it  would  he  welcome,  as  the 
sulphide  ore  is  nol   being  mined,     lint   the  mine  •  1  i •  1   nol 

and   anotl  ■  t  in   Mi  lit  ■■   is    i   lint       The 
Whim    Well   copper  mine   ii   hern    Weal    Austral 

■upplied  with  ii  planl  thai 

i:   il"  -I'nl  at   tin-  mine  a-  il   ws 
the  hulk  sample,  I  lie  beneficial  ion  of  carboi  tins 
way   «ill  mark  n  notable  epoch  in  concentration. 

NEW  YORK 

Mi  i.i.  livis  i\   w  \i.i.  Street.    Thk  Coppi 

PRODUCTION     in     1012.      A'  ■       01  K.      Mmmi 

Ausk  i    Coppi  h     \ii.i-     Nipissnra 
ItlVII.KMis.      Tin.  S\s    Tos . 

Mosl  of  tin1  ordinary  t,>|,ics  of  discussion  in  Wall  Street 
have  been  laid  aside  t"i  the  time  being,  an. I  wherever  men 
congregate  tlie  talk  isol  the  evil  days  upon  which  the  Sheet 
has    fallen.      It    is    well    within    the   truth    to   say    that    there 
never  was  a  time  when   business  conditions  and   political 
conditions  were  >..  generally  ami  universally  tl   hief  topic 
"t  conversation,  ami  equally  line  that  there  has  never  been 

COKCKN'TKATINli   .Mll.l.  UK  TI1K   ISISDKKX    II  II. I.  I'KOPlt]  KTAItl  . 

afford  proper  facilities  tor  demonstration,  so  the  plant 

has  been  removed  to  the  Amalgamated  Zinc   (De  Bavay's), 
where  it  will  be  worked  and  watched  by  interests  that  will 
acquire  Hie  Australian  patenl  rights  if  the  results  are 
favorable.  Another  step  in  connection  with  Broken  Hill 
is  the  financing  of  the  Smith  Extended,  mine.  The  reason 
for  this  policy  is  that  otherwise  there  «as  no  opportunity 
for  applying  the  process  in  this  district,  owing  to  the 
metallurgical  problem  having  been  solved  in  other  ways  to 
the  satisfaction  of  the  various  hoards  at  all  the  other  mines. 

The  company,  with  the  help  of  friends,  has  undertaken 
to  subscribe  lor  a  maximum  of  £55,000  debentures  in  South 
Extended,  to  he  paid  in  installments  according  lo  the 
success  of  the  development;  £30,000  is  to  be  spent  for 
that  purpose  and  £25,000  later  on  plant.  The  results  of 
development  work  thus  far  obtained  are  reported  as  satis- 

factory, and  large  bodies  of  ore  assaying  2-H,->%  zinc 
11"  2 rc  lead,  and  2.S  oz.  silver  have  been  proved.  As  re- 

gards the  application  of  the  process  in  other  parts  of 
i lie  world,  good  results  are  reported  from  the  Cordoba 
copper  mine  in  Spain.  The  plant  at  Malines  in  France, 
where  zinc-lead  sulphide  in  a  barite  gangue  is  to  be  con- 

centrated, has  been  delayed,  owing  to  lack  of  power,  but 
is  now  running  satisfactorily.  During  the  past  year  sev- 

eral important  new  contracts  have  been  obtained.  One  is 
with  the  Prussian  State  in  connection  with  a  mine  in  the 

Harz  mountains,  where  a  finely  disseminated  lead  ore.  in- 
timately mixed  with  silica  and  barite,  is  to  be  treated. 

A  plant  is  being  erected  at  the  Mazapil  mine  in  Mexico 
to   treat   a   complex   ore   containing  lead.   zinc,   silver,   and 

a  time  when  there  existed  so  many  divergent  opinions,  both 
as  to  cause  and  effect.  The  one  thing  which  is  certain  is, 
that  Eastern  financial  centres  are  facing  an  increasingly 
serious  situation.  It  is  quite  out  of  the  question  for  Wall 
Street  as  an  institution  to  long  maintain  itself  on  the  pres- 

ent volume  of  business,  and  the  Street  is  beginning  to 
recognize  the  fad  that  the  present  depression  is  not  a  mere 
slowing1  down  between  waves  of  speculation,  hut  is  in 

reality  a  change  in  the  method  id'  investment  business  by 
the  public  at  large.  It  is  merely  a  coincidence  that  the 
public  has  turned  away  from  speculation  in  Wall  Street  at 
a  lime  when  the  spirit  of  unrest  is  worldwide,  but  the 
natural  business  depression  in  Eastern  financial  centres  is 
thereby  intensified.  So  far  as  the  drift  of  affairs  concerns 
mining,  it  may  be  confidently  said  that  when  the  public 
attempts  to  once  more  go  into  mining  enterprises  on  an 
adequate  scale,  the  methods  of  mining  promotion  will  be 
much  improved,  many  of  the  just  causes  of  complaint  bere- 
tofore  existing  will  be  removed,  and  the  shareholder  who 
has  very  often  been  treated  as  of  no  importance  beyond  the 
mere  furnishing  of  money,  will  hereafter  be  considered  a 
partner  in  the  enterprise.  When  this  result  shall  have  been 

achieved,  some  of  the  real  progress  now  being  made  will  be- 
come apparent.  It  is  not  to  be  expected  that  the  coming 

year  will  see  any  important  mining  enterprises  launched. 
For  the  time  being  it  is  utterly  impossible  to  secure  any 

public  support  for  the  development  of  mines.  The  uncer- 
tain situation  in  Mexico  closes  that  field  until  an  adequate 

police  power  shall  have  been  established  by  the  Mexican 
Government,  whether  that  of  Madero  or  his  successor. 
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The  copper  situation  is  paradoxical.     In  explanati   £ 
t  lie  failure  of  the  share  market  to  respond  to  improved  con- 

ditions in  ilu-  metal  market,  it  is  now  said  in  some  quarters 
that  •).  B.  Finlay's  position  is  a  correct  one,  and  that  the 
prices  which  have   ruled   heretofore   in   copper   have   been 
al   si  uniformly  too  high.     If  it  is  true  that  the  public  i- 
a<   pting  and  acting  upon  the  principle  iliat  all  dividends 
paid  by  mining  properties  are  in  pari  liquidation  of  assets, 
this  is.  in  and  of  itself,  a  long  step  forward.  The  copper 

situation  was  the  subject  of  a  very  wide,  well  planned,  strong 

manipulative  movement,  beginning  before  the  close  of  last 
year.  There  is  mi  way  of  absolutely  determining  the  fact, 
but  there  is  a  widespread  public  impression  that  refinery 

figures  were  manipulated  by  operating  pools,  to  show  the 

largest,  possible  decrease  in  surplus,  the  object  being  three- 
fold: to  obtain  better  prices  for  the  metal;  ti>  frighten  the 

domestic  consumer  into  laying  in  supplies;  and,  it'  possible, 
in  work  up  something  of  a  boom  in  copper  shares.  This 
manipulation  was  based  on,  or  at  least  assisted  by,  the 
buying  of  the  European  Governments  for  armament  and 
arsenal  requirements.  Apparently,  the  price  movement  did 
not  reach  the  hoped  for  levels.  The  domestic  consumers, 

while  interested,  very  largely  Stood  pat.     The  share  market 
did   not    secure   I   ogh    public   support    to   result    in    any 

movement  worth  chronicling.  There  was  one  tangible  re- 
sult achieved,  however,  and  that  was  a  marked  stimulus  to 

production.  The  Amalgamated  ('upper  Co.  is  to  turn  out 
30,000,000  lb.  per  year  in  excess  of  last  year's  production. 

t'tah  Copper  is  expected  to  increase  its  output  by  more 
than  20,000,000  lb.  The  Alaska  properties  are  unknown 
quantities,  but  recent  shipments  from  the  Bonanza  mine 
aggregate  Borne  2,500,000  lb.,  and  inasmuch  as  this  is  by 

way  of  initial  output,  the  rate  may  be  expected  to  increase 
rather  than  otherwise  It  is  safe  to  predict  a  record-break- 

ing production  for  1912.  The  all  important  question  is. 
whether  consumption  will  continue  to  absorb  the  metal  in 

such  quantities  as  to  prevent  demoralization.  There  is  « . 1 1 ■- 
strong  factor  now  to  be  considered  which  has  not  previously 
existed;  the  c. .ui roll iiej  interests  in  the  produeti   [  copper 

constitute  a  much  smaller  circle  than  al  any  preceding  time, 
and  a  rigid  policy  of  curtailment  can  he  instituted  and  much 

more  readily  enforced  iii  thi'  future  than  at  any  lime  in  the 
past.  If  this  weiv  not  true  the  threatened  over-production 

of  copper  would  In-  a  real  menace  instead  of  a  possibility. 
The  distribution  of  the  cash  and  the  Anaconda  shares  in 

the  treasury  of  the  Butte  Coalition  will  begin  March  12. 
In  addition  lo  the  Anaconda  stock,  shareholders  will  receive 

a  fraction  more  than  $4.41  per  share.  The  transfer  books 
close  March  1.  Boston  is  taking  more  interest  in  the  de- 

velopment of  new  properties  than  any  other  financial  centre 

of  the  East.  Two  years  ago  Lake  and  Indiana  were  the 
sensations  of  the  Boston  market.  At  the  present  time  Old 

Colony  and  Mayflower  are  absorbing  the  attention  of  specu- 
lators and  investors.  In  both  properties  the  drill  has  shown 

some  surprising  cores,  and  in  each  case  it  is  expected  that  an 

important  producer  will  be  developed.  H.  H.  Rogers  has 

been  with  the  majority  for  some  years.  It  hardly  seems  ap- 
propriate that  P.  Augustus  Heinze  should  have  issued  a 

courl  summons  for  important  figures  in  the  copper  world 
without  including  the  name  of  the  late  Standard  Oil  Amal- 

gamated master.  The  United  Copper  Securities  Co.,  which 

was  organized  just  after  the  1907  panic  for  the  avowed  pur- 

pose of  rehabilitating  the  various  copper  properties  con- 
trolled by  Heinze.  has  recently  begun  a  suit  against  the 

A  nalgainated  Copper  Co..  the  Anaconda,  the  Butte  Coali- 
tion, which  is  just  going  out  of  existence,  the  Lewisohcs, 

and  the  executors  of  the  estate  of  the  late  H.  H.  Rogers, 
John  P.  Ryan  and  .lames  Stillman.  To  those  who  are  fa- 

miliar with  the  days  when  Heinze  so  hopelessly  enmeshed 
the  courts  of  Montana  in  litigation,  the  present  suit  will 

seem  like  a  page  oul  of  history.  Upon  what  charges  the 
present  action  is  based  does  not  as  yet   appear. 

Expected  production  from  the  Qiroux  is  the  cause  for 
considerable  activity  for  both  the  Qiroux  company,  which 

is  making  every  effort  I"  ̂ et  the  Morris  shaft  into  shape, 
to  turn  out  900  l"iis  of  ore  per  day.  and  the  Steptoe  plant 

al    Ely,  which   is  making   preparation   to  handle  the  addi- 

tional tonnage  I"  he  shipped  under  the  recent  contract. 
The  water  problem  at  Ely  is  a  serious  one.  The  smeller 
has  not  as  much  water  as  it  needs,  while  in  the  Qiroux 

getting  rid  of  the  water  has  been  a  problem.  Al  I  he  Step- 

toe  plant  they  are  installing  additional  settling-tanks  and 

re-pumping  apparatus. 
The  Alnncek.  in  the  Lake  Superior  district,  was  one  0 

the  particular  bone-  of  contention  in  the  bitter  light  over 
the  Calumet  &  llecla  consolidation.  The  property  is  mak- 

ing good  the  claims  which  were  made  for  it.  The  final 

figures  for  the  year  1011  have  not  been  given  out.  but  ii 
is  expected  thai  they  will  show  something  less  than  a  7c 
copper  cost  for  1911,  ami  Ibis,  with  all  construction  char 

debited  against  this  account.  The  average  recovery  during 

1!)11    was  'Jo1  j   lb.  of  copper  per  ton   of  ore   heated. 

'fhc  development  of  the  Miami  Copper  Co.  has  been 
somewhat  overshadowed  by  its  larger  neighbor,  the  Ray 
Consolidated.  However.  Miami  is  now  expected  to  be  the 

first  of  the  developing  properties  to  enter  the  dividend 

class.  It  is  announced  semi-ofiScially  that  the  first  disburse- 
ment will  be  made  during  the  coining  spring.  Miami  is 

now  earning  dividends  at  the  rate  of  $1,800,000  per  year, 

which  is  equivalent  to  $2.40  per  share  upon  its  outstanding 

slock.  The  January  output  of  the  Miami  figured  some- 
thing under  S'oc.  per  pound.  During  the  coming  year. 

cupper  cosls  are  expected  to  he  reduced  to  between  7e.  and 
Se.  The  Bonanza  Copper  Co..  which  is  a  close  corporation, 

the  slock  being  practically  all  divided  between  J.  P.  Mor- 
gan &  Co.,  Kuhn.  I.oeb  &  Co..  and  the  Guggenheim  inter- 
est, has  just  paid  its  initial  dividend.  Shipments  were 

begun  in  April  last  with  the  Copper  River  railroad  com- 
pleted as  tar  as  the  Bonanza  mines,  and  I  he  ore  that  was 

sent  out  aggregated  something  more  than  lii.iiuii  tons  aver- 

aging close  I"  7llrr  cupper.  It  is  nut  within  llie  range  of 

possibility  that  shipments  of  this  nature  will  continue  in- 
definitely. A  concentrating  plant  has  been  nearly  com- 

pleted,   and    low-grade    ores    will    be    shipped    ill    the    near 
future,     li   is  reported  that  Cappel,  Badyeliffe  &  Co.,  of 
London,  have  purchased  a  cupper  mine  in  Glacier  Creek. 

42  miles  easl  of  the  Bonanza  mine,  owned  by  the  Quggen- 
lieiins.   in    Alaska,    for  a   sum   in   excess  of  $1.0110,1)00. 

The  annual  report  of  the  Xipissing  is  in  process  of 
compilation,  and  will  he  completed  about  April  1.  Figures 
covering  the  ore  reserves  will  show  an  increase  of  1,300,000 
oz.  above  the  estimated  reserves  of  December  1010.  The 

total  ore  reserve  as  of  December  1011  is  estimated  at  7,800,- 

noo  oz.  The  dumps  are  estimated  to  contain  an  additional 

$1,000,000  worth  of  ore.  The  cost-sheet  will  not  vary  mate- 
rially from  that  of  the  preceding  year,  when  Nipissing  mode 

its  silver  for  14.71c.  per  ounce.  Prospecting  in  1011  was 
nearly  at  a  standstill,  the  company  doing  not  more  than 

one-fourth  of  its  usual  amount  of  exploration  work;  never- 
theless, the  property  produced  bullion  lo  the  amount  of 

approximately  .112.000,000,  and.  so  far  as  ore  reserves  are 
concerned,  stands  with  its  position  unchanged.  The  maker 

of  old  proverbs  who  first  propounded  the  theory  that  "there 
is  greater  pleasure  in  anticipation  than  there  is  in  posses- 

sion" must  have  had  mining  enterprises  in  mind.  From 
a  mining  standpoint.  Nipissing  has  been  a  continual  tri- 

umph. Its  producton  today  shows  an  enormous  profit.  It 

sold  up  to  $30  and  better  before  it  was  a  regular  producer, 

and  at  the  present  time  it  has  not  any  regular  market  fol- 
lowing at  less  than   one-fourth  of  its  record  high  price. 

The  amount  of  stock  to  be  issued  by  the  International 

Smelting  &  Refining  Co.  fur  new  construction  will  be  $2,000.- 
0011.  or  20';  of  present  capitalization  of  $10,000,000.  ll 
may  be  late  this  year  or  early  next  year  before  allotment  is 
made,  as  the  company  is  in  no  immediate  need  of  money. 
One  of  the  objects  of  the  increase  will  be  the  enlargement 

ot   the  Rarilan  refinery.     Since  its  organization  three  y   - 
ago,  the  International   has  constructed  a  cupper  refinery  al 
a   cost    of  $2.1   ,000   or  $3,000,000,   and   a    lead    plant.     In 

addition,  the  capacity  of  the  Raritan  refinery  has  been 

greatly  enlarged.  The  company  will  also  build  a  lead  refin- 

ery. All  this  construction  work  has  been  done  without  in- 
creasing capital  stock  from  the  original  $10,000,000.  Net 

earnings  this  year  are  expected  to  reach  15  per  cent. 
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General  Mining  News 

ALASKA 

Tin-  Alaska  Troadwell  hai  declared  dividend  No.  DO,  "t 
78c.  par  tbare,  payable  Pebroarj   28. 

Tlii-  December  return  for  tba  Alaska  United  0.  \i    I  o. 
i    thm   the   Readj    Bullion  mill    (120  BtampsJ    ran  20 

days,  1"  hr.,  during  the  month,  ami  oruahed   18,200  tons 

•  ■I    ore,  containing   $22,103   in    free   gold,   and   saved    171 
tons  "i  i   oentrate  containing  $18,067.    <  If  this,  $40,75(1  was 

iverad  at  an  operating  profll  ol  $11,484,  or  $2.20  per 

ion  Dulled.  Construction  expenses  amounted  in  $330.  The 

700-Ft  Claim  mill  (120  Stamps)  ran  29  days,  IT  In.,  an. I 
rrushed  19,583  tons,  with  a  total  gold  content  of  $50,121. 

Operating  expenses  were  $45,501,  leaving  a  profll  of  $4119. 

This  corresponds  to  a  yield  of  $255  per  inn.  as  the  oper- 
ating expense  includes  $15,000  paid  in  settlement  ol  the 

Mexican  powder  explosion.  Dividend  N".  65,  of  20c,  per 
share,  payable  February  28,  has  been  declared. 

The  report  of  the  operations  of  the  Alaska  Mexican  tor 

December  shows  that  the  120-etamp  mill  ran  29  days,  17 

In-.,  ami  crushed  18,858  tons  of  ore  of  a  gross  eontent  of 
$59,403.  Of  concentrate,  184  tons,  of  a  eontent  of  $32,456, 

was  saved.  The  operating  profll  tor  tin'  month  was $34,648; 
the  yield  per  ion  milled  was  $3.15.  Construction  expenses 

amounted  to  $3792;  development  work  done  during  the 
month  was  209  ft.;  ihe  stock  of  broken  on-  was  increased 

9661  tons.     Dividend  No.  65,  of  20c.,  payabl   i  February 
28,  has  been  declared. 

ARIZONA 

(lit.A  County 

I*.  8.  Tate  ami   tin-   Lyle  brothers,   who  an-   leasing  on 
the  100-ft.  level  of  tin-  Black  Warrior  mini',  are  shipping 
a  carload  of  copper-silicate  ore  to  the  smelter  at  I'll  Paso. 

The  concreting  of  the  Kingdon  shaft  of  tin-  United  Globe 
is  progressing  satisfactorily  under  the  supervision  of  Paul 
Michaelson,  contractor,  ami  C.  H.  Weideman,  const  ruction 

engineer.    The  first  section  of  liiti  ft.  has  been  completed. 
and  the  work  has  been  going  at  the  rale  of  about  12  ft. 

per  day.  Work  on  the  second  section  will  begin  at  once. 

( '.    B.    Kailes    is    concrete    inspector    for    Ihe    United    Globe 
company. 

From  the  Dnquesne  group,  1")  miles  west  of  Globe,  there 
has  just  been  shipped  another  carload  of  gold-lead  ore. 

Tin-  last  shipment  of  39  Ions,  a  few  weeks  ago.  netted 
about  $18  per  ton,  and  this  shipment  is  expected  lo  run 
even  better.  The  ore  is  peculiar  in  that  it  contains  gold 
and  lead,  hul  no  silver.  John  F.  Shaw  is  manager  for 
the  company. 

It  is  reported  that  Ihe  Miami  Copper  Co.  has  taken  an 
option  upon  all  the  unsold  ground  in  lower  Miami,  but 
the   report    is   unconfirmed. 

Mohave  County 

Twelve  men  are  at  work  on  the  tramway  from  the  Rain- 

how  mine,  and  it  is  hoped  that  it  will  be  transporting 

ore  by  the  end  of  this  month.  It  is  planned  to  ship  a 
carload  daily  to  the  smelter.  The  new  hoist  is  in  place 

at  the  Badger,  and  the  main  shaft  is  being-  sunk.  The 
adit  will  also  be  driven  farther  in  the  vein.  A  good  body 
of  ore  has  already  been  blocked  out. 

Santa  Cruz  County 

The  Providencia  G-.  M.  Go.  has  been  incorporated  with 
0.  P.  Posey  as  president;  E.  Titcomb,  vice-president;  E. 

K.  Gumming,  treasurer,  and  A.  G.  Praser,  secretary.  No- 
gales  is  the  headquarters.  The  Float  Gold  Amalgamated 
M.  Co.  mill  is  ready  to  start,  and  a  new  hoist  has  been 

installed  at  the  mine.  Lew  Hartman  is  manager.  It  is 

reported  that  a  large  body  of  high-grade  ore  has  been 
found  in  the  Three  R  mines,  near  Patagonia. 

Yavapai  County 

The  nnwatering  of  the  main  shaft  of  the  Arizona  Bonanza 

mine,    near    McCabe,    is    progressing    well,    and    when    the 

water  ii  all  out,  unking  to  the  200  ft,  level  will  be  rtarted 
.1    II    Farrell  i-  general  ma \nn   Cot 

.1.   M    O'Brien,  0.   W.  Pieotte,  Joseph  Kelson   1   II 
Oaburn   have  bought    the   Roberts  mi  15,000,   h   I 

ami  lease,  one  tilth  payable  m  six    the  ami  tin-  remain 
•hi    in  .me  year.     Twentj    men   "ill  he  employed,  ami  a 
road    will    he    built      I    a    lrauiwa\    constructed    from    the 

main    adit.      This    mine    is    the    old    A\ia1a    properly,    in    Ihe 

Riverside    untains.    .1.  M.  O'Brien  will  he  in  charge. 

CALIFORNIA 

A  M  IDOB    I  'ill   NT\ 
In  the  Fremont  mine,  in  the  Drytown  district,  l:   I  ore 

has  been  found  on  the  1950  ft,  level  and  promises  to  per- 

sist.    A.  •!   lull   is  manager  of  the  property  and   Wales 

Palmer   is   superintendent.     At    the    Pacific   mine   in    PIj 

mouth,  supplies  arc  being  received  daily  and  addition-  are 
being  made  to  the   working   force  of  20  men. 

Butte  County 

Much  excitement  has  been  caused  at  Qroville  by  the  find 
made  by  Charles  YVillet   on  the   Ida  McCalliim  place,  about 

"Jim  ft.  from  the  oounty  road,  at  Berry  Creek.  Willel  has 
been  working  on  the  claim  for  two  years  and  has  made  a 

living  from  what  gold  he  has  been  able  to  pan.     lb-  asserts 

BALAKLALA  SMELTER,  CORAM. 

that  very  high  returns  per  pan  can  he  gotten  from  the  vein, 

which   is   reported    lo   be   2'j    ft.    wide. 

Calaveras  County 

(Special  Correspondence.) — The  Inguinal-  Con.  (I.  M.  Co., 
which  has  just  been  examined  by  Alexander  Hamilton  of 
San  Francisco,  is  about  to  resume  operations.  The  mine 

is  in  the  Cainpo  Seen  mining  district,  near  the  Pent]  Chem- 
ical Co.,  and  shows  a  large  low-grade  orebody  which  has 

been  developed  to  the  300-ft.  level  .and  is  still  in  the  gold- 
bearing  zone.  With  deeper  development  a  copper  deposit 

in  many  respects  similar  lo  thai  of  the  Penn  is.  expected 
to  be  found.  Mr.  Hamilton  will  be  manager  for  Ihe  com- 

pany. Cainpo  Seen,  February  20. 

A  local  company  has  been  formed  at  Mokehuune  Hill 

to  uncover  old  sluice-boxes,  believed  to  have  been  covered 
by  a  landslide  on  the  east  side  of  Stockton  hill,  in  1S57. 

The  unusually  heavy  rains  of  the  winter  of  that  year  caused 
a  slide  which  buried  the  sluices  to  a  depth  of  30  to  40  ft., 

just  before  the  clean-up.  V.  M.  Weil  and  George  Gilmour 

are  visiting  the  mine  of  the  Standard  Amalgamated  Explor- 
ation Corporation,  at  San  Domingo.  Miners  from  the 

Han  by  mine  are  endeavoring  to  secure  payment  of  their 

wages. 
Eldorado  County 

A.  Baring  Gould  has  bought  the  interest  of  Phoebe  Wil- 
son in  the  Fortuna,  Logan,  Brighton,  Belle,  and  Jackson 

lode  claims  for  $1250.  Hughes  &  Benny,  having  a  lease 
on  the  old  Landecker  mine,  have  cleaned  up  $225  from 
.'35  cars  of  ore. 

Inyo  Countv 

Jack  Curtin,  L.  W.  Munzinger,  and  A.  H.  Swallow  have 
discovered  a  strong  vein  of  zinc  ore  in  Wayland  canyon, 

southeast  of  Bishop.  M.  C.  Hall  and  Dick  Kennedy  have 

a  lease  upon  L.  W.  Munzinger's  claim  north  of  Hamil  and 
expect  to  ship  a  good  many  sacks  of  ore  in  the  near  future. 
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F.  M.  Myrick  has  made  a  contract  wiih  the  Southwest  Tnr- 
qaoise  Co.  for  the  total  output  of  his  bloodstone  deposits, 
The  report  of  the  Bkidod  Mines  Co.  for  the  month  of 

January  shows  thai  1615  t"iis  of  "re  was  milleil  and  $ls.:ili'> 
in  bullion  produced  at  a  nel  profit  of  $6377.  Development 

cost  was  $824  and  operating  cost  $8114. 

Al.  !>■  Myers  has  bought  the  old  Panamint  mine  near 

the  foot  of  Telescope  peak.  This  is  an  old  silver  pro- 
ducer which  is  reported  to  have  yielded  $2,000,000  to 

$3,0n».no(1.  but  was  dosed  down  in  1893.  Mr.  Myers  has 
had  the  property  uniler  bund  for  the  past  nine  months. 

Mariposa  County 

It  is  reported  that  the  Honeycomb  mine,  near  Hornitos, 

is  rapidly  being  put  in  shape  to  resume  production.  Mr. 

Brace  is  superintendent.  -J.  \V.  Barcroft,  one  of  the  own- 
ers of  the  No.  1  mine,  states  that  the  mine  will  sunn  be 

in  operation. 
Mono  County 

Botb  the  Standard  and  Hydro-Electric  power  plants  at 

Bodie  are  suffering  from  shortage  of  water,  and  the  Stand- 
ard has  laid  off  27  men  for  this  reason.  N.  R.  Taylor, 

weather  forecaster,  says  that  t lie  Sierra  Nevada  and  Sis- 
kiyou mountains  are  almost  bare  of  snow,  while  in  normal 

years  there  is  10  In  12  ft.  of  packed  snow  on  their  summits. 
The  Golden  Gate  mine,  in  Antelope  valley,  has  been 

bonded  to  a  Philadelphia  syndicate  for  $250. 000.  accord- 

ing to  Nevada  reports.  The  engineer's  report  on  the  prop- 
erty shows  $200,000  worth  of  ore  blocked  out.  The  main 

vein  is  5  ft.  wide  and  averages  $14  per  ton,  free  milling. 

Six  miners  are  now  employed,  and  two  50-ton  Lane  mills 
have  been  ordered. 

Nevada  County 

(Special  Correspondence.) — Two  shifts  are  advancing  the 
adit  500  ft.  at  the  Native  Son  mine,  near  Blue  Tent.  The 

adit  is  expected  to  tap  the  vein  at  an  approximate  ver- 

tical depth  of  80  ft.  San  Francisco  people  are  principally 
interested.  J.  H.  Bishop  is  manager.  The  adit  at  the 

Mark  Ailing  group  of  claims,  near  Columbia  Hill,  is  in 

370  ft.  and  will  be  continued  to  the  600-ft.  point,  where 

a  raise  will  be  made  hoping  to  cut  the  Grizzly  Ridge  chan- 
nel. This  deposit  was  worked  years  ago  and  yielded  rich 

profits.  Pasadena  people  are  interested.  A.  B.  Call  is 

manager.  Developments  at  the  Champion  group  are  pro- 
gressing well  and  the  recently  installed  pumps  in  the 

Champion  and  Providence  shafts  are  handling  the  water 

without  difficulty.  It  is  understood  the  unwatering  of 
the  Champion  shaft  to  the  bottom  level  will  soon  be  under 

way    and    that    vigorous   development     will     follow. 
Nevada  City,  February  24. 

J.  A.  Graves  and  II.  0.  Kohler  have  purchased  the  in- 
terest of  Jacob  Kohler  in  a  group  of  mining  claims  on 

Poorman*s  creek.  There  are  several  veins  on  the  claims. 
and  all  have  good  surface  showings.  The  new  owners  will 

prospect  the  property. 

PiiAcbb  County 

The  Auburn  Chamber  of  Commerce  lias  passed  resolu- 

tion- j  II.  [;.  X.i.  17033,  introduced  by  John  K. 
Raker,  establishing  a  mining  experiment  station  at  Auburn. 
Samples  0  te  and  asbestos  have  been  sent  to  the 
State  Mini  i  ia  San  Francisco  for  exhibition.  II. 

Godds   and    Luther   Kubanks   were   asphyxiated   in    the   adit 
of  the  California  &   Hawaiian   Development  Co.  at  Rals   

Divide.  The  adit  is  being  dri&n  to  cut  a  buried  gravel 

channel,  and  the  men.  who  were  going  on  shift,  were  over- 
come at  a  point   2000   ft.   fr     the  portal.     The  last   round 

had  been  tired  21  j  hours  previously. 
ta  County 

It  is  said  that  the  big  stack  at  the  Balaklala  smelter, 

250  ft.  high  and  24  ft.  in  diameter  at  the  base,  i-  gradu- 

ally falling  to  pieces,  a  large  portion  of  the  top  having 
come  away,  leaving  large  cracks  extending  downward  for 

10  ft.  The  structure  cost  $30,000.  Perry  Skillman,  who 
is  in  charge  of  the  mine,  says  that  the  prospects  for  the 

resumption   of   work   are   •  _       The    plant    of   the 
Noble  Electric  Steel  Co.  is  at   present  closed  for  repairs. 

Siskiyou  •  Khjnty 

Twenty-nine  power  companies  operating  in  this  county 
and  in  southern  Oregon  have  been  joined  in  a  $10,000,000 

.<  r  under  the  name  of  California-Oregon  Power  Co. 
The  head  office  will  he  in  San  Francisco.  C.  I..  Proebslal 

presented  a  paper  at  the  Mining  Congress  at  Medford, 

dealing  with  l!#  mines  of  Siskiyou  county,  which  have  pro- 
di   1  $6,911,425  in  gold  from  1901  to  1911. 

Trinity  County 

The  La  Grange  hydraulic  mine  is  running  only  two  giants, 

as  the  water-Supply  is  unusually  short  for  this  time  of 
year.  Even  these  two  have  to  he  shut  down  at  intervals 
lo  let  the  reservoir  till.  There  is  but  little  snow  in  the 
mountains,  and  there  is  therefore  little  chance  that  the 

supply  will  increase  much.  J.  H.  Bennet.  a  laborer,  who 

had  been  employed  at  this  mine,  committed  suicide  recently 

by  drowning  in  one  of  the  lakes  above  La  Grange. 

Tuolumne  County 

An  electric  pump  of  (iOO  sal.  per  min.  capacity  has  been 

installed  in  the  Springfield  mine.  At  the  Shawmut  oper- 
ations were  resumed  February  19,  and  40  stamps  are  at 

work  on  good  ore.  Drilling  is  in  progress  on  the  Dondero 
gravel  claim,  near  Yankee  Hill,  to  determine  its  value. 
The  hoist  at  the  Confidence  mine  has  been  moved  to  the 

Cherokee,  near  Columbus,  ami  exploration  to  determine  the 
value  of  llie  latter  will  he  carried  on. 

COLORADO 

Cleab  Creek  County 

[Special  Correspondence.) — A.  Swanson  has  secured  a 
lease  on  a  block  of  ground  at  the  Bellevue-Hudson  mine 
on  Columbia  mountain.  The  shaft  will  he  sunk  100  ft. 

limn  the  14th  level.  Ore  is  showing  in  the  bottom  that 

mills  700  oz.  silver  ami  3.50  oz.  sold  per  Ion.  Work  has 

been  put  under  way  in  the  driving  of  an  adit  on  Leaven- 
worth mountain  to  intersect  the  Key  West  vein  at  a  depth 

of  250  ft.  E.  J.  Bulls  is  manager.  The  Prudential  adit 

on  Republican  mountain  has  cut  another  vein.  Scattered 

is  showing,  but  driving  will  not  be  started  until  the 

banging  wall  is  reached.  F.  A.  Maxwell  is  manager.  Heavy 

shipments  are  going  out  from  the  Linn  mill.  The  con- 
centrate consists  of  lead.  zinc,  and  iron.  Bishop  &  Gay. 

of  Empire,  have  taken  a  lease  on  the  Pittsburg  mine  on 
Silver  mountain.  Work  is  being  carried  on  through 

the  first  level,  and  stoping  is  under  way  on  an  8-in.  streak 
of  $24  ore.  Shipments  will  start  soon.  The  Denver  adit 

is  being  driven  steadily  forward,  having  been  advanced 
1300  ft.  A  vein  will  be  cut  within  50  ft.  F.  Brady  is 

manager. 
Georgetown,  February  24. 

Smelting  charges  on  zinc  ore  have  been  raised  $1.50 

per  ton  by  the  Western  Chemical  Co.  As  the  railroads 
have  been  allowed  by  the  Interstate  Commerce  Commission 

to  increase  their  freight  rates  from  Colorado  to  Kansas  and 

Oklahoma  points  by  50c.  per  ton,  some  of  the  zinc  mines 
and  mills  have  closed  down.  Water  rights  in  all  the  ditches 

of  District  No.  7  have  been  adjudicated  by  P.  L.  Palmer, 

as  referee.  The  decision  affects  water  rights  in  seven  coun- 
ties. 

Lake  County   (Leadyillei 

Stewart  &  Murray  are  negotiating  for  the  purchase  of 

the  Gordon-Tiger  mine  in  the  Twin  Lakes  district.  The 
property  has  been  in  litigation  for  some  years,  but  the 
title  was  recently  quieted.  The  price  mentioned  is  $300,000. 

The  plans  lor  the  Helena  mill  have  been  approved,  and 

the  machinery  will  be  contracted  for  soon.  At  the  Amer- 

ican Zinc  Co.'s  mill  it  is  planned  to  put  in  a  small  con- 
veyor to  facilitate  loading  ears  from  the  iron  dump.  The 

54-hp.  compressor  and  37-hp.  hoist  for  the  St.  Louis  adit 
are  in  course  of  erection.  Both  are  electric-driven,  and 
will  be  used  to  sink  a  winze  450  ft.  for  prospecting.  The 

tramway  cable  for  the  Ml.  Champion  was  recently  taken 

to  the  adit  by  unwinding  it  from  the  reels  and  making  five 
small  reels.  The  rest  of  the  machinery  will  be  conveyed 

I  on  a  specially  constructed  sled.     The  ore-bins  and  trestle  at 
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tin-  i  mpletad     Leadvillc  o| ■ 

IS    :lli. I 
"Wl»l   .>  111  I  he  price  "i 
silver   has   stimulated    interest    In    the    !•  > >\  grade   oxidized 

and  Carbonate  bills,  and  u  is  p. 
i hni  ii  silver  remains  at  its  preeeul  price,  man]  old  prop 

i>i  rai  Co 

Tlic  Camp  Bird  mine  baa  apparently  taken  a  new  lease 
re  mi. I  inn  more  men  are  reported  to  !><•  put  at  work, 

following  a  good  find  of  ore  in  winze  No.  527,  snnk 
ihr  fourth  level  of  shaft  No.  2,  1200  ft.  below  the  outcrop 

and  1700  ft  east  of  the  shaft.  The  ore  is  .">  in  1  ft.  wide 
ami  averages  $40  per  ton. 

Juan  Cotntn 

Tin-  Silverton  Bection  of  the  American  Mining  Congress, 
at  a  meeting  held  February  s.  drafted  a  protest  against 
the  adoption  of  the  Underwood  act  reducing  the  tariff  mi 

ziiu'.  lead,  and  tungsten,  ami  has  Bent  copies  to  W.  11. 
Tali.  Hurry  Guggenheim,  John  A.  Martin,  an. I  Messrs. 
Rucker  ami  Taylor. 

Kw  Miguel  County 

Tlif  Smuggler-Union  M.  ('•>.  is  putting  into  operation  in 
us  mill  the  system  of  milling  devised  by  the  Portland  G. 
M.  Co.  for  its  mill  ai  Victor.  When  the  alterations  an' 
completed  it  is  expected  that  the  gold  recovery  will  he 

rais,.,l  t..  90$  ami  the  silver  to  B5  or  90%.  The  saving 
now  being  made  is  W,    of  the  gold  ami  ti.V,    of  the  silver. 
It  is  expected  that  the  production  of  the  Smuggler  will 
he  almost  doubled  by  the  alterations. 

Teller  County 

The  Jerry  Johnson  shaft,  mi  Ironclad  hill,  is  being  sunk 

by  .'>  shifts  at  the  rale  of  3'.,   ft.  per  day.     Vied  Johnson 
is  breaking  ore  :i(J  ft.  wide  in  the  Pride  of  Cripple  Creek. 
Lessees  on  the  Maud  Helena  are  shipping  2-oz.  ore.     Oscar 
Poglemon   has  taken  a   3-year  leas   i   the  Old   Gold  mine. 
on  Beacon  hill.  J.  II.  Roach,  of  Chicago,  is  backing  him. 
In  the  Elkton.  development  is  in  progress  on  the  10th 
level;  the  main  vein  is  three  inches  wider  on  this  level  than 

on  the  9th.  The  water-level  is  receding  5  in.  per  day, 
and  the  shaft  is  now  being  sunk  farther.  The  Six  Points 
is  producing  S  to  10  ears  per  month  of  5  to  10-oz.  ore. 
Three  drills  are  at  work,  and  a  cross-cut  is  being  driven 
on  the  525-ft.  level. 

IDAHO 

C.  A.  Stewart,  professor  of  geology  and  mineralogy  at 
the  University  of  Idaho,  presented  a  discussion  of  the  need 
for  a  geological  survey  of  Idaho  at  the  Northwest  Mining 
Congress  at  Spokane,  and  resolutions  of  endorsement  were 
passed. 

Blaine  County 

Patent  has  been  issued  to  the  Hope  Gold  M.  &  M.  Co., 
Ltd.,  for  the  Hope,  Eclipse,  and  Eclipse  No.  1  Extension 
lode  claims.  A.  Richardson  has  located  the  Violet  and  the 

Agnes  lode  claims,  about  %  mile  northeast  of  the  Tiptop 
claim. 

Twin  Falls  County 

The  Calidaho  Extraction  Co.  is  planning  to  erect  a  10- 
ton  plant  at  Twin  Falls  to  treat  black  sand  to  recover 

its  gold  by  an  electro-chemical  extraction  process. 

MONTANA 

Broadwater  County 

There  is  considerable  excitement  among  those  who  have 
properties  in  the  Radersburg  district,  in  consequence  of 
the  finding  of  some  unusually  good  ore  in  the  Barnato,  a 

property  in  which  F.  Augustus  Heinze  became  largely  in- 
terested last  summer.  The  mine  qdjoins  the  Keating.  The 

Barnato  was  located  several  years  ago,  but  after  some  work 
had  been  done  it  was  abandoned.  Mr.  Heinze  had  it 

examined  last  year,  and  on  the  strength  of  the  report  made 
to  him,  he  secured  the  property  after  a  personal  investi- 
gation. 

New   hiimIuii  j  Dia   ..i.    w  set    i  lolusa, 
Mountain    View,   Tr   way,    Pennsylvania,    Bad 
Mountain  '  Lawrct   
been  ordered   from  the  Nordboi  I    .     The  adil  of 
the   l.aiinuui  Molilalia   \l    i  o.,    I   mile-  south  of   Bath  . 
1'iit  the  vein  at  j-  i  f I      0  car  Karri  new 
surface  plant  of  the  Tuolumne  is  now  in  operation.    1 

are   being   used,   but    when   skip  -pockl 

on  the  1200,  1  10          i  1800  ft.  levels  automatic  skips 
will   be  employed.     Development   on   the   lower  levels   ia 
disclosing  •_■   I  ore.  and  il  to  make  arra 
incuts    With     the     Washoe    smeller    lo    ship    500    tons     per    day. 
The  Butte  Alex  Scotl  is  shipping  150  tone  of  ore  pet 

(lay  to  the  Easl  Butte  smelter  and  expects  t"  inet 
to  200  tons.     Air  is  being  substituted  for  steam  on 

the   main   hoist   ami   is  expected   to   make   a   eonsidi 

saving  in  operating  expenses.     The  Butte-Ballaklava  has 
applied   tor  a  transfer  of  its  suit  against   the  Anaconda 
from  the  district    COurt    lo  (he   United   Slates  district   court, 

alleging   that    it    cannot    gel    a    fair   hearing  before   a    Butte 

jury.     Ore  claimed  t"  assay  over   11',    copper  ha-  been 
found  on  the  2800-ft.  level  of  the  High  Ore. 

NEVADA 

Lander  County 

I  Speeial  Correspondence.) — Utah  and  Nevada  people 
are  organizing  the  Austin  Central  Mining  Co.,  with  1,000,- 
000  shares  of  a  par  value  of  10c,  to  operate  the  Austin 
Central.  This  property  is  in  the  Austin  district,  and  the 
ore  assays  well  in  silver  and  carries  some  gold.  The  veins 
are  said  to  be  10  to  22  in.  wide.  The  King  Midas  Mining 
Co..  operating  in  the  Clear  Creek  district,  has  purchased 

a  Beers  roller  mill,  40-hp.  gasoline  engine,  air-compressor, 
and  other  machinery.  They  are  expected  to  arrive  soon 
and  will  be  immediately  erected.  It  is  officially  stated 
that  ore  valued  at  $100,000  has  been  developed.  Willard 
E.    Hales   is   manager. 

Austin.  February  2:?. 
Lyon  County 

Road  building  to  the  McConnell  mine  has  been  completed, 
and  shipments  to  the  Wabnska  smelter  have  begun.  The 
Mason  Valley  mine  is  snipping  300  tons  per  day  to  the 
smelter,  using  an  S-lon  Jeffrey  electric  locomotive  to  haul 
the  cars  from  the  slopes  to  the  belt-conveyor  which  fills  the 
tramway  loading-bins.  The  tramway  is  a  2-eable  Lesehen 
ami  cost  $75,000  to  construct. 

Nye  County 

(Special  Correspondence.) — The  adit  of  the  Mineral  Hill 
Con.  company  is  in  about  490  ft.  and  is  progressing  rap- 

idly. It  will  soon  be  under  the  Burr-Thomas  workings, 
where  a  winze  is  being  sunk  on  a  rich  shoot  10  in.  wide. 
The  Steffner  lease  on  the  Manhattan  Con.  reports  finding 

a  vein  ranging  20  to  35  ft.  wide,  said  to  assay  from  $20 
to  $25  per  ton.  to  a  depth  of  200  ft.  The  station  on 
the  200-ft.  level  of  the  new  shaft  has  been  completed. 

The  Associated  Mining  &  Milling  Co.  has  contracted  to 
purchase  2000  tons  of  $20  ore  from  this  lease,  deliveries 
to  be  made  during  April  and  May.  It  is  stated  that  a 
first  payment  of  $5000  has  been  made.  The  Associated 
people  are  also  said  lo  have  contracted  for  the  output  of 
the  Wrbite  Caps  lease.  A  recent  estimate  placed  the  ore 
reserve  developed  in  Ibis  lease  al  5000  Ions,  ranging  from 
$10  to  $20.  with  a  3-ft.  shoot  declared  to  average  $100 

per  ton.  John  Kiivhen,  manager  of  the  Tonopah  Exten- 
sion company,  and  associates  recently  acquired  control  of 

the  White  Caps  lease.  The  Lemon  mill  is  treating  46 
tons  of  ore  per  day.  stated  to  run  about  $20  per  ton,  from 
the  Big  Four  lease.  Treatment  costs  average  $3.  It  is 
said  that  92%  is  recovered  by  amalgamation.  The  mill 
includes  10  stamps,  tube-mill.  Doit  classifier,  an  Oliver 
filter,  and  precipitation  press.  It  is  under  lease  to  the 
Big  Four  Leasing  Co.  On  the  300-ft.  level  of  this  lease 
the  vein  has  been  sloped  for  a  distance  of  110  ft.  and 
shows  a  width  of  46  ft.  in  places. 

Manhattan,   February  23. 
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White  Pike  Cototy 

Work  at  the  Girom  ia  concentrated  upon  getting  the 

Morris-Bunker  Hill  property  in  shape  to  ship  by  Ma)  I. 
The  Giroui  shall  is  now  completely  repaired,  but  sinking 
will  no)  be  resumed  for  the  present. 

In  the  Zaok  shaft  of  the  Ely  Consolidated  Copper  Co. 

a  :; '  -.- ft .  vein  containing  17.7',  copper  and  +1  in  gold 
and  silver  lias  been  cut.  The  company  now  has  ore  <>i 

workable  grade  in  the  100,  500,  and  600-ft.  levels,  ami 
plans  are  being  made  to  sink  the  shaft  200  ft.  farther. 

The  Lead  King  .M.  &  M.  Co.,  with  claims  near  McGill, 

lias  i   id  809J   lead  ore.    A.  I'.  Spitke  is  manager.    The 
Ely  Gibraltar,  north  of  McGill,  is  finding  galena  in  its 
860-ft.  a. lit. 

NEW  MEXICO 

Grant  County 

The  Chloride  hl.it  M.  Co.  expects  to  ship  another  cap- 
load  of  silver  ore  t<>  the  smelter  at  El  Paso.     It  is  in   red 

thai   the   Phelps-Dodge   interests  may   reopen   the   Leopold 
and  Tyr    mines. 

Mi'Kini.kv  County 

II.  II.  Ilnlheri  ami  John  Sclianer  are  opening  coal  mines 

iii  this  county,  and  it  is  reported  that  Santa  Pe  engineers 

arc  surveying  a  branch  line  through  Aztec  canyon  to  the 

properties. 

Sooorbo  <  'ointv 

(Special  Correspondence.)     February  promises  to  he  the 
record-output      nth    fur  the   Ernestine   Mining   Co.     The 

clean-up  for  the  firsl  In  days  of  the  month  produced  10,365 
mz.  of  gold  ami  siher  bullion  and  (i  tuns  of  i   centrate. 

The  third  week's  ore  treatment  was  (>7.">  tons.  The  new  oil- 
engines are  reported  as  a  complete  success.  The  Socorro 

Mines  mill  is  again  in  full  operation,  on  power  from  new 

he  I. a  Ver-jne  oil-engines,  which  wen-  started  this  week. 
Approximately  200  tons  "l   ore  is  now  treated  daily.     At 

the    Deadwood    Mines   li1-    ft.   of  good   ore   has   b<   tut 
<ni  the  500-ft.  level;  other  developments  are  equally  satis 
factory,  a  total  of  40  ft.  being  driven  the  past  week.    The 

mill    treated   225    Inns.      The   semi-iimnl  lily   clean-up    is   now 

in  progress.  A  new  find  has  been  made  in  the  Treasure 

Mining  &  Reduction  Co.  mine,  specimen  samples  assaying 

a-  high  as  $5000  in  gold  and  silver.  The  mill  is  treating 
Over    75    tons    daily.      The    lessees    mi    the    Deep    Dnwn    have 

t   id   is  in.  id'  ore  assaying  $48  per  ton.     The  work   is 
pushed  ami  arrangements  made  to  begin  regular  de- 
livery of  nre  tci  the   Deadwood   mill   as  soon   as   possible, 

The    new    Olds    12-hp.    gasoline    hoist,    set    up    at    the    Smith 
shaft   mi   the   Pacific   mine  of  The   Oaks  Co.,  was  started 

and    is   proving  entirely   satisfactory.     Sinking 
progress  and   a    winze   has  been   started   in   the  adit    at 

a   point   where  g   I  ore  was  discovered.     All  the  ore  pro- 
duced in  development  is  being  treated  in  die  Deadwood  mill. 

Mogollon,  February  2.'i. 
OREGON 

I  lot  el.  i«  (  'hi  s"n 

Tin-  Beaver  Hill,  near  Anchor,  ow   I   bj    J.  t  .  Oling- 
house  and  X.  G.  Chandler,  has  Kid  inns  of  ore  on  the  dump 

and  ,    BS  $60    per   ton.      The   adit    cuts 

the  vein  at  a  depth  ol    H)0  ft.,  ami  another  adit  has  been 
ted. 

.1  Ml      0         I    "I    \TY 

Mrs.    ('■nil    Morgan    will      lstpucl    a    custom    mill    near 
Gold  Hill,  ami  _"  _•  i   I  has  already  I   a  donated 
fur  the  purpose.     It  will  be  large  et   gh  to  treat   all  the 

Ol     the    district,    and     it     the     project     is    carried    mil     it 

will  greatly  aid  the  developing!  "i  the  many  prospects  of 
the  county.    T.  D.  Stoner  reports  that  a  5  ft.  -cam  ..I  coal 

of   ̂    1   quality   has   been   ancovered   two   miles  north   id' 
M   ville. 

Josephine  Cototy 

Tin-  .'piiiin  iii    display  of  gold  and  copper  ore  from  Jose- 
tne  county   won   liist    In   rs  at    the   Northwest    Mining 

Congress  held  at  Spokane  recently.  11.  G.  Siskron  recently 
cleaned   up  52  iiz.  uf  bullion,  worth  $18  per  oz,   from  a 

mill-run  id'  lli'^  tons  of  ore  at  the  January  First  mine 
mi  Sucker  creek.  4  miles  from  Holland.  The  property  was 

located  in  1905  and  has  several  hundred  feet  of  develop- 

ment  work. UTAH 
K.UF.m  COUNT) 

The  I'tah  i%\{  ix  Cuke  Co.  has  been  incorporated  t>> 
develop  2000  acres  uf  coal  lands  which  it  metis  in  this 
county.  •).  K.  Sharp  is  president  of  tile  company.  While 

the  property  is  about  50  miles  from  a  railroad,  it  is 
hoped  that  coal  from  it  can  reach  the  market  by  spring. 

Shipment  will  he  by  way  uf  Price,  Carbon  county. 

Juab  Cot/sty 

The  400-hp.  electric-driven  boistinf;  engine  fur  the  [ran 
Blossom,  furnished  by  the  Nordberg  Mfg.  Co.,  will  he  de- 

livered soon  and  will  facilitate  production  from  the  lower 

levels.     The   Dragon   is  mining  ore  of   ">  to   lit',    cupper 
ami  211  to  .")(!  oz.  silver  mi  its  600-ft  level.  The  Eagle 
t\  lilne  Hell  shaft  was  sunk  200  ft.  between  January  8 

ami  February  'id.  and  will  be  continued  to  the  1411(1-11. 
level.  The  Tint  it-  Min.  <x  Dev.  Co.  has  installed  a  50-hp. 
electric-driven  hoist  in  one  of  the  cross-cuts  from  its  main 

adit.  '211(1  ft.  from  I  lie  portal.  Shipments  from  the  district 
lor  the  week  ended  February  22  were,  in  carloads:  Iron 

Blossom,  52;  Centennial  Eureka,  4ti;  Chief  Con..  13;  Colo- 
rado, 12:  Yankee.  11;  Gold  Chain,  Id;  Grand  Central,  9; 

Ma   ill,  !);  Eagle  &  Hlue  Hell,  ti;  Gemini,  5;  Heck  Tun- 

nel, 4:  May  Day.  4:  Victoria,  4;  OpohongO,  4;  Sinnx 

Con..  .'!:  Eureka  Hill  (lease),  2;  Swansea  (lease).  1: 
Dragon  Iron.  1;  Sioux  mill  dump  (Depue  lease i.  1:  Scran- 

tdn,  2;  a  total  uf  200. 

Saw  1. 1KB  i 'iii'xty The  I  lali  Copper  Co.  has  declared  a  dividend  of  75c.  per 

-hare,  payable  March  30  lu  stuck  nf  record  March  N. 
The  Ohio  mill  has  handled  2400  tuns  per  day  with  Hi 

of   the    Wall    mils   ill   operation.      The  ore   now  being  milled 
averages   1.391    copper. 

Three  ore-cars  ran  away  just  below  the  ore-bins  of  the 

I'tah  Copper  ('"..  mi  February  15,  and  jumped  the  track 
just  above  the  business  secti   f  Bingham.  Two  build- 

ings were  demolished  and  four  men  killed,  two  of  them 
members  ol    the  train  crew,  and  eight    persons  were  injured. 

The  Montana-Bingbam  Con.  M.  Co.  has  been  incorpor- 
ated and  will  lake  over  300,000  shares  of  Montana-Bingham 

-luck.  Agreements  have  been  made  with  the  Bingham 

Amalgamated,  Congor,  Fortuna,  and  Starless.  Work  in 
the  adit  is  being  pushed,  and  il  will  be  driven  4(111  It.  far- 

ther. At  the  Highland  Hoy  baek-fiUing  nf  stupes  is  being 

employed  to  prevent  caving.  Waste  is  being  employed  fur 
the  purpose,  thus  making  a  saving  in  its  handling. 

Summit  Couhtt 

The  new  loading  station  nf  the  Daly  Wesi  is  finished, 

and  when  the  water  and  nre-supplv  are  increased  the  mill 

will  be  operated  on  ."•  shifts  again.  The  annual  meeting 
uf  the  company  was  held  at  Denver,  February  15.  The 

mine  is  now  producing  900  tons  uf  shipping  nre  per  week. 

The  dividend  of  $67,500,  paid  in  January,  makes  the  total 
I"  'late  $6,322,500.  The  East  (tularin  meeting  was  held 

at  Park  City,  February  20,  and  the  old  board  nf  directors, 
.1.  II.  Dieter.  S.  B.  Sflhuyler,  E.  M.  Curtis.  A.  Kamel,  and 
.1.  H.  Allen,  were  elected.     Mr.   Allen   is  manager  fur  the 

c   pauy    and    made    an    optimistic    report.      Driving   is  ex- 
I iin-t ml  I"  resume  in  the  Snake  Creek  drainage  adit  by  March 
1.  as  the  concrete  work  in  the  bad  ground  should  be 

finished  by  thai  time.  Steel  jails  have  been  used  I'm-  re- inforcement, 

WASHINGTON 
Sl'OK  \\h    (  lOUNTS 

At  the  meeting  of  the  Spokane  section  of  the  A.  I.  M.  I"... mi   February  17.   R.   S.   MrCalTcry.   professor  uf  mining  tit 

the  University  nf  Idaho,  presided.    A   tg  the  papers  pre 

Muled  wrve  "Mining  Methods  al  Nacozari,'  by  D.  C.  Liv- 

ingston; 'Replaceable  Lips  fur  Elevator  Buckets,'  by  A. 
Maguire;  'Surveying   l  nder  Difficulties,'  by  c.  H.  Loux 



\ 
MINING  AND  SC1HN  I  II  U    l'Kl-S.S 

CANADA 

ltKITI-.il     I'lU.I   (IIIH 

i  •■lumtii.i  Coppw   Co.  made  *  nel   profll  ol 
daring    It'll.    nearly    nil    •  >!     il    111    the    hist     I   

months  "i  ili«'  ye*r.    The  eotnpanj  i~  uosi  working  prop 
m  Dominion  Copper  Co.  which  furnish  one- 

llunl  .•[  tin-  on  >"'«  being  smelted  il  the  Greenwood  sniel 
flu-  (iniiiiiv   smeltm   i-  increasing  iti  output  of  t »l i — 

■-•i.immi  iii.  hat  bean  ■hipped  ao  far  this  year. 

'l'lir  Canadian  Consolidated   haa  secured  the   propertj   on 
Mil.-  creek,  where  rich  on  was  recently  found.      \i 

tin'  Granite  Poorman,  reeanl  development  work  haa  shown 
encouraging  r<'~nli~.     Minneapolis  people  have  taken  over 
the  Second  Relief  mine  and  mill.  near  Erie,  and  thej  are 

i',  operation. 
i  )\ tvhiii 

The  Teuiiskaming  squabble  has  been  settled,  but  a  Bghl 
am  threatana  over  the  Trethewey.     The  annual  report  of 

thai  company  shows  total  receipts  "i  (372,622,  a-   ipared 
with  $427,522  last  year,  and  nel  revenue  of  $160,306,  which 
i.  -77.104  leas  than  in  1910  and  $39,500  less  than  in  1909. 
Tin-  shareholders  threaten  in  reduce  the  recently  increased 
capital  back  i"  $1,000,000,  to  employ  a  consulting  engineer, 
and  i"  make  public  monthly  statements  of  returns.  At 
the  meeting,  held  February  28,  a  lively  time  was  expected. 
Tin-  Trethewey  recently  shipped  1983.48  <•/.  of  bullion,  worth 
$1155,  and  the  rTipissing  24,385.3  <</..  worth  $14,174. 

MEXICO 

Hidalgo 

The  Compania   Miners  y  Beneficiadora  de   Maravillas  y 

San    Francisco,  of   Pachuea,   i  aid   ■■<   dividend   of  f*2   per 

share  on  February  '2">.    Tin1  new  Walker  Bros.  250-bp.  com- 
■  i  ..il  the  I. a  Blanca  y  Anexas  property  lias  been  placed 

in  commission. 
I  I  IXACA 

I..  R.  YVilttev.  of  Mexico  City,  and  associates  have  pur- 
chased from  C.  A.  Hamilton  his  interest  in  the  San  Juan 

mine,  Taviche  district,  li  is  reported  that  the  new  owners 

an-  planning  the  construction  of  a  large  mill.  The  San 
Juan  property  has  been  operated  by  tin-  San  Juan  M.  Co., 
ami  before  the  recent  sale  steps  had  been  taken  for  th" 
construction  of  a  200-ton  concentrator,  to  treat  tin-  low- 
grade  ore   If     '!"•  mine.     Mr.   Hamilton   has   purchased 
the  Santa  Qertrudis  hacienda,    I    tin-  best  agricultural 
properties  in  tin-  Oaxaca  valley. 

SflXORA 

(Special  Correspondence.) — W.  T.  Calderwood,  president 
anil  general  manager  of  the  Mexico  Mining,  Refining  & 
Exploration  Co.,  which  owns  several   promising  properties 

in  Simma.  one  nt'  them  being  the  Creator)  de  Cobre,  30 
mills  west  of  Hermosillo,  ami  the  other,  La  Cobriza,  in 
the  Sahuaripa  district,  states  that  the  Creston  de  Cobre 

has  been  prospected  ami  developed  I'm'  a  number  of  years ami  now  has  over  2000  ft.  of  actual  development  work 
done  <m  it,  ami  during  recent  operations  a  large  body  of 
nre  was  found,  the  vein  being  27  ft.  wide  at  500  ft.  in 

depth.  The  average  content  nt'  this  is  over  $15.  In  addi- 
tion to  the  equipment  which  the  company  already  has,  it 

is  installing  a  90-hp.  compressor  ami  two  65-hp.  tandem 
boilers  to  put  mi  enough  air-drills  to  start  producing  loo 
tons  of  ore  per  day.  In  view  of  this  promising  showing 

mi  the  property,  the  company  will  in  the  near  future  in- 
stall  its  own  smelter  at  the  mine. 

Hermosillo,  February  15. 
Chihuahua 

(Special  Correspondence.) — A  committee  of  local  share- 
holders in  the  San  Toy  Mining  Co.  has  sent  nut  printed 

circulars  t"  all  the  shareholders,  alleging  that  for  the  past 
year  and  a  half  a  part  of  the  machinery  and  equipment 
of  the  company  has  been  used  by  private  interests  without 
any  return  to  the  company.  Donald  B.  Gillies,  general  man- 

ager of  the  San  Toy,  and  associates  have  a  lease  upon  the 
Quincede  Mayo,  which  adjoins  the  San  Toy,  and  can  only 

be   worked   profitably   through,  the   San   Toy   ground.     Re- 

cenllj  it  has  bean  stated  < 
paid  oil  account  "t   the  lease,  and  the  local  ■hanboldan 

claim  that  the  affairs  nt'  Ihi  an  not  being  prop 
eilv  managed  and  have  aakod  for  proxies  i   -i  the  i 
ant  board  ol  directors  from  control. 

Chihuahua,  Febrnarj    in 

Among  the  Copper  Mines 

\s  the  North  Bun*,  on  the  200-ft.  level  of  the  Snow 
hall,  ii  is  reported  that  the  vein  i^  over  8  ft.  wide,  avei 

15  I..  20< ,    copper. 

Tin:  Copper  Qubbk,  in  exploring  from  >is  Spraj  shaft, 

has  found  a  large  body  of  rich  sulphide  ore  within  Is  h. 
Calumet  iV  Arizona  boundary. 

Tin.  Ciiixu.  according  to  its  monthly  report,  is  produc- 
ing copper  at  a  little  over  8c.  per  pound,  with  only  two 

units  out  of  five  in  operation.     Each  of  these  is  handling 

CHINO   il  ll. I..  Willi.  K  UNDER  CONSTRUCTION. 

nearly  101  HI  tons  per  day  of  ore  varying  from  2.2  to  '■',>, 
Copper.  The  plant  is  making  an  average  extraction  of 
70%.  (iood  progress  is  being  made  in  opening  the  pits, 
and  in  two  or  three  months  lime  the  mine  will  be  in  shape 
to   produce  5000  to  71100  tons  per  day. 

The  United  Verde  Copper  Co.  has  advertised  for  bids 
for  the  enlist  ruction  of  li  miles  of  broad-gauge  railway  to 
the  new  smelter  site  from  the  1000-ft.  adit.  The  company 

has  purchased  a  number  of  farms  which  might  be  dam- 
aged by  the  fume  from  the  new  plant,  and  these  will  be 

managed  by  W.  A.  Jordan.  The  new  plant  will  have  a 

capacity  of  6,000,000  lb.  per  month  and  will  be  a  pur- 
chaser of  silicious  ores.      Charles  W.    Clark    is   manager. 

'fin:   Nevada   Consolidated  has   four  steam-shovels  al 
work  on  overburden  in  I  lie  Copper  Flat  pit,  and  one  on 
ore.  In  the  Liberty  pit  one  shovel  is  at  work  on  ore  and 
one  on  overburden.  A  new  95-ton  Bucyrus  shovel  is  being 
assembled  and  tested  at  Ruth.  At  the  Veteran,  more  than 
300  men  are  at  work,  and  a  trainload  of  ore  per  day  is 
being  sent  to  the  Steptoe  mill.  The  ore  from  the  Liberty 
pil  is  said  t"  be  higher  grade,  and  with  the  Veteran  ore 
will  materially  increase  the  copper  content  of  the  mill  feed. 

The  Arizona  Copper  Co.  has  approximately  175  men 
al  work  in  its  new  plant.  Of  these,  75  are  grading  and 
the  rest  shifting  the  line  of  the  A.  X.  &  M.  railroad  30  ft. 
to  the  north.  The  contract  for  the  steel  work  has  been 
let  to  the  Kansas  City  Structural  Steel  Co.,  and  delivery 

is  promised  for  May  1.  A  temporary  power-plant  has  also 
been  contracted  for.  The  stack  of  the  new  plan!  will  be 

■2-1  ft.  diam.  at  the  base  and  300  ft.  high.  The  roasters 
will  be  of  the  Herreshoff  air-cooled  type,  and  have  already 

been  contracted  for.  The  copper  production  of  this  com- 
pany during  January  was  3,200,000   pounds. 
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Market  Reports 

COPPER    SHAKES — DO$TO\ 

(By  courtesy  of  J.  C.  Wilson.  Mills  Building-) 
Closing  prices, 

Feb.  K>. 
Adventure    6, 
Allouez    41] 
Calumet  *  Arizona    <;i| 
Calumet  a  EKecla    iw 
Centennial     21 
Copper  Range    56 
Daly  West    5 
Franklin    12] 
Gran  by    ?:, 
Greene  Cananea,  ctf.    7i 

Isle-Koyale    25j 
La  Salle    r, 

Mass  Copper    7] 

Closing  Prices 

Feb.  it. 
Mohawk    %  66 

North  Butte       2ti 
Old  Dominion      474 

   Ill Qulncy   
Shannon    10  j 
Superior  A  Boston     8| 

Tamarack    2!( 
Trinity    5) 
Utah  Con     14] 
Victoria    A\ 

Winona    ~\ 
Wolverine    lOtiJ 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  February  29. 

Atlanta   9 
Belcher   
Belmont     ! 
B.AB   
Booth   
Chollar   
Combination  Fraction  ...„   
Con.  Vlrglna      . 
Florence   
Goldneld  Con.   4. 
Gould  «4  Curry   
Jim  Butler   
Jumbo  Extension   
MaeNamara   

.11 

.52 

.90 ,16 
,06 

.17 

.14 

19 

Mayflower   I  .02 
Mexican   

Midway       .25 
Montana-Tonopah.    1.10 
Nevada  Hills    2.82 

Ophlr    1.45 
Pittsburg  Sliver  Peak    1.22 
Round  Mountain      .47 
Savage      .26 
Tonopah  Extension    1,55 
Tonopah  of  Nevada    7.26 
Union   _    1.22 
Vernal   lfi 
West  End    ...      i.7 

OIL    .SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisr...  February  29. 

Associated  Oil   $43.23 
Brookshlre        .53 

Caribou  (New  Stock)      1.25 
Clarenmnt        .(18 
Coaltnga  National   _   13 
Con.  Midway        .02 
Empire       1.06 
Enos   ,   04 
Maricopa  :w   85 
Midway  Premier        JH 

Monte  Crlsto      1.3-2 
Palmer   74 

Peerless   

Pinal    j 
Premier        ,53 
P.  s.  Petroleum   18 

Republic   36 
Silver  Tip         .70 
Sterling       1.47 
S.  \V.  &  11.                .16 
Turner       .95 
Cnlon    88.25 
United  Oil   to 
W.  K.  mi      2,25 

MINING    STOCK   QUOTATIONS — NEW    YORK 

(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 
Closing  Prices. 

Feb.  29. 

Amalgamated  Copper    ?  67j 
A.  :s.  a  EL  Co    72A 
Braden  Copper   

B.  C.  Copper  Co    41 
Butte  Coalition   

Chlno    25  j 
Davis  Daly    $ 
Doble   
Dolores    4 

First  National    2J| 

Foley  O'Brien    ; 
Glroux    4; 
GoldHeld  Con    44 
Greene-Cananea.    7J 
Guanajuato  Con..    g 

Hollln^-fcr    K  j 
Insplrat  [1  11  1  u 
Kerr  Lake          

Closing  Prices. Feb.  29. 

La  Rose    8    3J 
Mason  Valley    I2j 
Miami  Copper    21] 
Mines  Co.  of  America    3] 
Nevada  Con   _  I9j 
Nevada   Ctah    .;,, 

Nlplsslng    7^ 
Ohio  Copper    1 
Hay  Central    J. 
Ray  Con    17; 
South  Ctah    g 

Superior  A  Pittsburg    17 
Tenn.  Copper    Sfii 
Trinity    £J 
Tuolumne  Copper   

!  1  topper    ij 
Ctah  Copper    573 
Yukon  Gold    _    »$ 

ASSESSMENTS    ON    COMSTOCM    MINES. 

Com;  No. 
Jacket       10 

Andes        ;;, 
     2;; 

■  1 . 1  ■  ■  r      21 
Union   Con      28 
Alpha  Con      17 
Kwit  urk         1 

Challenge        E>8 
Best   &   Belcher      98 
Crown   Point         11 

Del.  1: A  int. Jan.    29 
Mar. G 0.10 

i J 
0.05 

, Mar. 7 
0.10 

Feb    1 0 
Mar. 

r, 

0.05 
Feb.    IS 

Mar. 12 
0.15 

Feb.  18 Mar. 13 0.05 
Feb.  26 

Mar. 

19 

0.05 
Mar. 

20 
0.03 

Mar.    IE Apr 8 0.05 

Apr 
19 0.05 

Mil    tl.  METAL    PRICBS 

San  Francisco  February  29. 

San    Francisco   is   init   a   primary   market   for  the  common 

it    quicksilver.      The    pries   quoted    below    there- 
-   .if  small    lots  ami   are  not   such   as  an 

ore-producer  could  aspect  to  i  'acts  usually 
call    f"r    settlements  basis    of    Kustern    prices,    less 

freight     an*     i  aarges.       Tip-    prices    quoted    are    In 
r  pound,  ■  of  quicksilver,  which  is 

In  dollars  per  Mask  of  77.  pounds. 
Antimony    11— lljc       Quicksilver  (Bask)   .46.60 

Electrolytic  Copper    16— 17jc       Tin   '   ....47— 184c 
Pig  Lead   «.23— 6.20c        spelter   8-8J0 
Zinc  dust,  1*00  lb.  casks,  per  100  lb.,  small  lots S9.50— 9.75:  large 87.60— 8.60 

m  i:  r  vi.  PRICBS 

(By  wire  from  New  York.) 
Average  daily  prices  in  cents  per  pound,  based  on  whole- 

sale   transactions,    standard    brands. 

Electrolytic  8Uver, 
Date.                                          Copper.  Lead.          Spelter,  per  os. 
Feb.  22   Holiday.  No  market. 

••     'it      H.28  4.00                 6.65  58! 

■•     21      11.33  1.00                 6.56  68) 
•■    25   Sunday.  No  market. 
••     2il      14.3!  4.00                 6.60  68} 

■     J7        14.33  4.10                 6.60  58} 
■•     2X      14.33  4.00                 6.60  68s 

SILVEH 

Below  is  given   tin    average  New  York  quotation. 
per   ounce,   of   tine   silver   for  the   months   indicated: 

1911. 

Jan   54.33 

Feb   :.2.-::: Men   52.76 

Apr   52.32 
May          53.81 
June      58.0  i 

1912.  1911. 

July       52.57 
59.06       Aug   52.17 
        Sept   52.43 
        Oct   53.37 

       Nov   r.  r..T7 

....    '   Dec   "- 1  IS 

cents 

1912. 

LEAD 

Lead  is  Quoted  ordinarily  in  cents  per  pound  or  dollars 
per  hundred  pounds  delivered  at  St.  Louis  or  New  York. 
The  difference  is  normally  15c.  per  hundred  pounds,  and  any 
larger  or  smaller  difference  is  promptly  met  by  sales.  The 

dally  price  in  New  York  is  published  each  week  in  this  col- 
umn.    Below  ar«-  the  average  quotations  by  months: 

1912. 
1911. 

     4.49 

     4.4  1 

1912. 4.43 
4.03 

J  u 1 v     .... 1911.      4.50 

Feb   

Aug   
Sept   

Oct   

     4.50 

Men      4.48 

     4.11      4.J7 
     4.37      4.30 

.       I  34 
      4.45 

ZINC 

'Z,\nr  is  quoted  as  Bpelter,  standard  Western  brands,  and 
based  upon  St.  Louis  01  New  York  delivery.  While  New  YoVk 
quotations,  as  ;t  matter  of  convenience,  are  commonly  used. 

Iter  actually  goes  to  or  comes  from  New 
York.  The  bulk  is  shipped  direct  from  the  plants  in  the 

Mississippi  Valley  to  manufacturers,  due  allowance  being 
made  for  freight.  New  York  dally  quotations  are  published 
In  this  column  each  week.  Below  are  given  averages  by 
months: 

Jan   
Feb   

Men   

Apr   

May      June       5 

1911. 1912. 

.-.17 

6.42 

July 

6.50 Sept. 
5.40 Oct. 

.*.  .  . 

Nov. 
Dec. 

1911. 
.  5.70 
.  5.95 

.  5.86 

.  6.10 

.  6.38 

.:  86 

1912. 

QUICKSILVER 

Tile  primary  market  for  quicksilver  is  San  Francisco,  Cali- 
fornia being  the  largest  producer.     The  price  is  fixed  In  the 

open  market,  and.  as  quoted  Weekly  in  this  column,  is  that 

at  which  moderate  quantities  are  sold.  Buyers'  by  the  car- 
load can  usually  obtain  a  slight  reduction,  and  those  want- 

ing but  a  flask  or  two  must  expect  to  pay  a  slightly  higher 
prlce.  Average  monthly  quotations  in  dollars  per  flask  of 
75  lb.,  are  given  below: 

1911. 

Jan   44.60 
Feb   IS. 10 
Mch      52.50 

Apr   50.90 
May       46.50 
June      46.50 

1912.  1911. 
4::. 7.-.       July       48.00 
46.00       Aug   50.00 

        Sept   47.56 
        Oct   46.12 

     i   Nov   45.50 
         Dec   44.60 

1912 
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:     tin, 

•mm . 
ily  in  this  eolumi 

Itll.         ItlS, 

11  Bapl 

,  I  . I      ' .  '  N     . 

N.I  h  14.16 

i  OPPI   II 

d    in   ti>i.-  column 
■us    on    the    N,  u 

mark  opper,      LeJte  ooppi 
mandu  iiormuiiy  fr..m   i-:.  la   |-4o    par  lb,   more      Below  are 
kv»thk»-  monthly  quotations  In  eente  pei    pound: 

1911 
Jan 
1. 1, 

1J.M 

Apr      i 
May       
June      

I»l!  Itll. 
July       12.17 

14.10      Auk   12.41 

Sepl         12.20 
....       Oct   12.lt 
        Nov   12.01 
        Dec   13.89 

1918 

i  OPPBH   -i  uri.i  >. 

Figures  showing   the  visible  eupply  of  copper  at  the  be- 
ginning   or   each    month    ur,-    now    widely    available       Below 

""■  given  Ho-  amounts,  In  pounds,  known  to  bo  avallnhl,    ut 
of  certain  months. 

U.S. Foreign. World. 

January    1909. . . . ....122,1 124,710,480 247,078,470 
January     1910.  . . . .  .  .141,700,1 1 1 

-•1  I.L'04.800 
5  870,81 1 

July                 '       

<3,6S0 

401,188,087 
January     1911.... .  .  .122,1 187.705.2S0 

309.7::.',  175 July                        .  .  ,157,434.104 157.184.280 
814,018,4  l  1 

iher    "   133,441,501 149.887,360 283,328.861 
October               . . .  .   140,834,360 150,841.600 381,730,450 
November         . . . . .  ,134,887,042 138.512.640 -7.:. 310.282 

131,447,080 243,232,868 
January     ItlS. . .. 154,085 158,323,200 247,777,886 

... ,    66.280.643 154,851.200 221.131.843 

I  MTIlll  STATICS   PRODUCTION  AM)  CONSUMPTION 

(Compiled  fr*om  reports  of  the  Copper  Producers' Association ) Domestic 

Production.           deliveries.  Exports. 

February,    1811       109.828.297            50.518.998  45.111,019 
March        130,532.080            66.080,789  59.081,127 
April       118,185.223            52.407,650  62,129,599 
May        126,962.54  1             64,543,963  01,078,557 
■lu"e       121.554,312            61.655.561  71.460.519 

•'">>'        112,167,934            56,982,582  74,880,658 August      125.493,667            59,935.364  60.885,660 
September      115,588,950            57,311,584  50,824,011 
October       118,255,442            64,068,656  60,084,349 
November      111,876.601             68,039,776  67,049,279 
December       122,896.697            65.988,474  79,238,716 

Total    for    1911   1.431,938,338          709.611,945  754,932,733 
January,    1812       119.337.753            62,313,901  50.167,904 

Current  Prices  For  Chemicals 

(Corrected  monthly  by  Braun-Knecht-Heimann  Co.) 

Prices  quoted  are  for  ordinary  quantities  in  packages  as 

specified.  For  round  lots  lower  prices  >nay  be  expected, 
while  in  smaller  quantities  advanced  prices  are  ordinarily 
charged.  Prices  named  are  subject  to  fluctuation.  Other 
conditions  govern  Mexican  and  foreign   business. 

Mln.        Max. 

Acid,  sulphuric,  com'l.  66°.  drums,  ft  100  lb   80.75       81.00 

Acid,  sulphuric,  com'!,  66°.  carboy.  $  100  lb    1.00         1.50 
Acid,  sulphuric,  C.  P.,9-lb.  bottle.  bbl„  $  lb    0.13         0.18 

Acid,  sulphuric,  I'.  P.,  bulk,  carboy,  ft  lb    0.09J       0.12 
Acid,  muriatic,  com'l.  carboy,  ft  100  lb    1.60         3.00 
Acid,  muriatic,  C.  p..  6-lb.  bottle,  bbl..  $  lb    0.15         0.20 
Acid,  muriatic,  0.  P.,  hulk,  carboy,  ft  lb    0.10)        0.18 

Acid,  nitric,  com'l.  carboy,  ft  100  lb    5.25         6,50 
Acld.-nltric,  C.  P.,  7-lb.  bottle,  bbl..  ft  lb    0.16         0.22 
Acid,  nitric,  C.  P.,  bulk,  carboy,  ft.  lb.    0.12J       0.15 
Argols,  ground,  bbl.,  ft.  lb   0.20         0.25 
Borax,  cryst.  and  cone,  bags,  ft  100  lb....   2.75        3.85 
Borax,  powdered,  bbl.,  ft  1001b    3.00         4.00 

'■:..  .■  i   

Ilroinlio  .    I  IK  botlll      ell. 

- 
I  Mini, I.        -ii, 

Cyanide,  It)  . .  IMMta 
I  jranldi .  188    .  860  lb.  caw 

late,  brown,  broken 

late,  while,  broken  casks,  ■■    b 
■  late,  whit, .  crystals,  ,■  100  lb  11,70 

1     r  .  t,  it,,  (ran.,  p  100  lb .in, 

Litharge,  i    p., 

Litharge,  com'l,  |  i",  lb. 
Manganese  ox.,  blk.,  di 

Manganese  ox.,  blk„  Caueaslan,  in  casks,  r  ton 

InO,     .      i  i Nitre,  double  reTd,  small  oryaL,  bbl.,  r  \<»  lb    7.00 
Nitre,  double  reTd,  granular,  bbl.,  f  100  lb   
Nitre,  double  reTd,  powdered,  bbl. 

Potassium  bicarbonate,  oryst,  6J  loo  lb   18.00 

P   "luni  carbonate,  calcined,     .  iimi  II,   15.00 
Potassium   permanganate,  drum,  R  tb   0.11 

BUtca,  powdered,  bags,  f,  ib      6.03 
Soda,  carbonate  (ash),  bbl.,  a  100  lb    1.50 
so.ia.  bJoarl   at,    bbl.    ,  100  It..  ROO 

100  lb      8.16 

Soda,  caustic,  solid,  8856,  drums,  ¥  1           2.06 
Zinc  shavings,  860  line,  bbl.,  ft  100  lb    11.60 

Z   heet,  No.  8—18  by  si.  drum,  ft  iiki  in   io.oo 

11.00 

6.60 

4.6ft 

6.211 2.UJ 

ii.tr, 
16.00 

18.00 

UUO 

8.00 

26.00 

60.00 7.60 

8.00 

15.00 

18.00 

0.12) 

0.05 
1.75 2.50 

3.60 
2.85 12.25 
1 1 .26 

Current  Prices  for  Ores  and  Minerals 

(Corrected  monthly  by  Atkins,  Kroll  &  Co.) 

The  prices  are  approximate,  subject  to   fluctuation,  an, I    t<> 
variation    according   to   quantity,    quality,    and    delivery    re- 

quired.    They  are  quoted,  except  as   noted,   f.o.b.   San   Fran- 
cisco.    Buvlng  prices  marked   •- 

Mln.  Max. 

Antimony  ore,  50  ,.  ft  ton   •820.011  825.00 
Arsenic,  white,  refined,  f  II,      0.02]  0.03J 

Arsenic,  red.  refined,  ¥  lb     o.os  0.0a 
Asbestos,  according  to  length   and   quality   of  fibre. 

ft  ton   nm.ou  860.00 
Asbestos,  lower  grades.  9  ton     10.00  100.00 

Asphaltum.  refined,  ft  ton    16.00  20.00 
Barium  carbonate,  precipitated,  51  ton   42.60  45.00 
Barium  chloride,  commercial,  ft  ton   42. 50  45.00 
Barium  sulphate  (barytes),  prepared.  9  lott    20.00  30.00 

Bismuth  ore,  10$  upward,  $   ton   *75.00  upward 
Chrome  ore.  according  to  quality,  ft  ton    10.00  12.50 

china  clay,  English,  levigated,  ft  ton    15.00  20.00 
Cobalt  metal,  refined,  f.  o.  b.  London.  $  Ib      2.50 

Coke,  foundry,  ,<  2240  1b    13.50  15.00 
Diamonds: 

Borts,  according  to  size  and  quality,  ft  carat      2.00  15.00 

Carbons,  according  to  size  and  quality,  ft  carat.,..  75.00  100.00 
Feldspar,  ft  ton      5.00  25.00 
Firebrick: 

Bauxite,  ft  M   175.(0 

Ma-gneslle,  ft  M    190.00  270.00 
Silica,  ft  M    42.50  47.50 

Flint  pebbles  lor  tube-mills,  ft  2240  lb    16.50  22.50 
Fluorspar,  ft  ton    10.00  15.00 
Fullers  earth,  according  to  quality,  ft  ton   20.00  30.00 

Gllsonlte.  ft  ton    35.00  40.00 
Graphite: 

Amorphous,  ft  lb      0.01(  0.02) 
Crystalline,  ft  lb      0.04  0.13 

Gypsum,  ft  ton      7.50  10.00 
Infusorial  earth,  ft  ton     10.00  15.00 

Magneslte,  crude,  ft  ton     7.00  10.00 
Magneslte,  dead  calcined,  ft  ton    23.50  27.60 

Magneslte,  brick  (see  firebrick  1. 
Manganese  ore.  oxide,  crude,  ft  ton    10.00  25.00 
Manganese,  prepared,  according  to  quality,  ft   ton    30.00  70.00 
Mica,  according  to  size  and  quality,  ft  lb      0.05  0.30 

Molybdenite,  90$  M0S2,  ft  ton   400.00  500.00 
Monazlte  sand  (5 J6 thorla),  ft  ton   150.00  200.00 
Nickel  metal,  refined,  ft  lb      0.45  0.60 
ochre,  extra  strength,  levigated,   ft.  100  lb      2.25  3.25 
Platinum,  native,  crude,  ft  oz    40.00  45.00 
Sulphur,  crude,  ft,  ton    15.00  25.00 
Sulphur,  powdered,  ft  ton    40.00  45.00 
Talc,  prepared,  according  to  quality,  ft  ton   20.00  50.00 
Tin  ore,  60*,  ft  ton   450.00  475.00 
Tungsten  ore.  65«e   455.00  500.00 
Vanadium  ore,  169b,  ft  ton   150.00  180.00 
Wolframite  (see  tungsten  ore). 

Zinc  ore.  50*  up,  ft  ton   »15.00  20.00 
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Company  Reports 
ATBASAR  COPPER  FIELDS.  LTD. 

sely  affiliated  in  management 
with  the  Spassky  Copper  Mire.  Ltd..  ami  operates  mines 
and  smelters  in  the   I  -.beria.  230  miles 

nort]  the  Orenberg-Tashkent  railroad. 

and'  •    ith  ot '  Pe'.r  .  on  the  Trans-Siberian 
railr  1906  with  a  capital 

and  in  March  1911  the  capital 

|  any  is  in  profess 
development.      B  Brown   has    reported    upon    the 

property,   findii  5  re   proved   ntaining 

.  er  of  a  gross  value  of  63,      Daring  1911  W.  <i. 
Perkins  reported  upon  the  possibility  elter. 

and  during  1912  a  first  unit  of  100  tons  per  day  capacity, 

•ill  he  erected.     H.  C.  Woobner, 

general  mi      -  3      sky  company,  lias  been  ap- 
pointed local  director  of  the  company,  and  ;  S  -  com- 

pany has  an  option  upon  200,000  of  the  unissued  shares 
of  the  Atbasar  company. 

GTKOUX  CONSOLIDATED  MINES  CO. 

This  company,   with  _    ■     ■-■     of   the 
dated,  near  Ely.  Nevada,  s       Bed  in 

I,  with  a  capitalizatioi  K  which  has  - 
been  inen  .1  with  the  exception 

rtihle 

first    and    second    debenro  •       The    conn 

575  of  the  "  !   the  Butte  &  Ely  Co 
The   property   i-   in   the  development   stage,   and   the 

report  for  the  year  ended  December  ill  shows  that  the  com- 

pany has   10,2  ally  and   partly  devel 

ore  of  a                                    _  ,600,000  tons  more 
:   the  Morris-Banker 

Hill  mine  there  arc  4,010,1  _      _   J.14r, 
year  the  tiiroux   shaft   was  da' 

by   fire,   but   damage  has  been  repaired  at  a  cost,  so   far. 
act  has  been  made  with  the  Stf 

Valley  Mining  .      -  g  to  ship  to  the  concentrat- 
ing plant  •  [.any  not  less  than  600  tons,  nor  more 

than  1200  tous  daily  of  ore.  which  will  he  treated  by  this 
company  at  a  rate  which  it  is  estimated  will  correspond 

to  a  production  cost  of  91  2c.  per  pound  of  copper.  This 
contract  goes  into  effect  May  1.  1912.  and  is  for  a  period 
of  five  vears. 

Book  Reviews 
Any  of  the  books  noticed  In  these  columns  are  for  sale  by. 

or  can  be  procured  from,  the  HnvofG 

The  EOMTOaaca  OF  Mimno  Pdjahce.     By  M.  H.  Bum- 
ham.    Pp.  26:  ill.     Reprinted  from  The  Miming  Magcu 

For  sale  by  the  Mining  and  - 
This  is  a  reprint  of  a  series  of  articles  which,  under  the 

title  of  'The  Finance  of  a  .Mine",  attracted  much  attei 
at  the  time  of  their  publication   in    1 

during  1911.     The  a  -  pm- 
'..  and  indeed  is  perhaps,  in  man;. 

re  apt  to  be  appalled  by  sucli 
impressive  formula?.  And  in  putting  mine  finance  upon 
a  sound  basis,  he  is  also  inclined  to  be  too  strict,  from 

a  bnsi     •-  ■  re  the  eriti  excel- 

lence, however,  and  Mr.  Burnham's  able  exposition  of  « 
subject  too  frequently  shrouded  in  profound  mystery  will 

the  greatest   service  and  interest  both  to  engineers 
and  investors. 

I  OBOCOBO  EXITED  COPPER  MIXES.  LTD. 

This  company,  which  operates  mines  in  the  Coroeoro  dis- 

trict, south  of  La  Paz.  Bolivia,  was  organized  in  London 

in  1909  with  a  capital  of  £7  which  279,657  s 
.1  each  have  been  issued.     Daring  the  year  ended  June 
1911,   some      i  is  of  ore   was   produced  by  the 

Santa     Rosa.    Uuallatire-Grande.    Vicachani.    and     Toledo 

mines.    The  Toledo  mine  is  now  closed.    The  ore  was  hand-  j 

1  to  47,481  ore.  in  which  the  copper 
appears  chiefly  in  the  form  of  the  native  metal,  with  very 

ints  of  rhal.ocite  and  domeykite.    The  mills. 

of  which  there  are  three,  one  at  each  mine,  produced  _     - 

-  "  "Pper.   which    is 

shipped  to  Euro  production  of  the  eop] 

Lnveii  as  £47  12s    2  "  nmg  and  milling.  £1  6s.  9d. 
rt   duty.  £4  12s.  bd.  ■  _    _.  _ 

to  Europe,  El  18s.  =e lHn_r  commission).  The  district  is 
arid  and  without  timber,  and  the  remote  and  inaccessible 

situation  of  the  mines  renders  working  costs  high.  It  is 
expected  to  connect  the  mines  by  a  branch  line  to  the  rail- 

way to  Arica.  when  the  oxidized  ore  will  be  treated.  The 

net  profit  on  the  year's  operations  was  £9906.  making  a 
balance  of  £14.3S2.  from  which  it  is  intended  to  write 

off  £6260  for  depreciation  and  £7000  for  preliminary  ex- 
penses of  formation  of  the  company.  These  mines  have 

been  productive  of  copper  for  a  great  number  of  years, 
and  are  popularly  supposed  to  have  been  worked  by  the 
Incas. 

Engineering  48  a  Vocation.  By  Ernest  McCullough. 

Pp.  201.  David  Williams  &  Co.,  New  York.  1911.  For 

sale  by  the  Mining  ami  • 
The   author  of  this  interesting  volume  has  writti 

wide   experience,   a   book   which   is   intended    for   the 
s   -school   student   about   to   choose   a   vocation,   and 

bis  parents.     It  -  _  neer. 
the   work   of   the   engineer,   the   education    of   the  emrineer. 

e-stndy   courses,    bow    to   hunt     and     hold    a    job.   and 
whether  it   pays  to  study  e    .  _       In  an  appendix  to 

olume   the   author   admits   that    the   el 

the  preparation  of  the  book  was  to  secure  the  pnblieatioi 
of  the  concluding  chapter,  which  had  been  refused  by 

eral  civil  engineering  journals  as  not  sufficiently  optimist i- 
in  tone.     As  a  matte  be  author,  while  somewhat 

..!.  is  eminently  fair  and  open-minded.     A  |  erosal  of 

the  book  can  safely  be  re  I   to  all   parents  and 

youths,  as  an  antidote  to  much  of  the  drivel  that   is  pub 

lished  in  newspapers  and  non-technical  journals  as  to  the 

opportunities  and  rewards  of  the  engineer.     To  the-  eoncln- 
nat  the  ma  jority  of  students  • 
training  in  either  engineering,  law.  or  medicine,  and 

then   utilize   this  as  the  equipment   for  whatever   vocal 

may  open  to  them,  rather  than  swelling  the  rank- 
who  merely  mark  time  in   their  proles-ion.  many   will   be 
inclined  to  agree. 

The  Metallurgy  of  Iron-  ads  Steel.  Vol.  I  and  II.    By 
P.  W.  Harbord  and  .1.  W.  Hall.    Pp.  933 :  ill.    Chas.  Griffin 

London,  1911.     For  sale  by  the  Miiiino  a 

The  first  edition  of  this  well  known  work  appear.  - 
years  since,  and  was  so  well  received  that  the  pi 
the  fourth  edition.  With  each  revision  the  work  has  gained 

in  size  until  it  now  appears  in  two  volumes,  for  convenience 
in  use.  This  is  admirable,  for  the  second  volume,  on  the 

mechanical  treatment  of  steel,  by  J.  W.  Hall,  is  the  best 
a  ion  of  the  topic  available  in  any  language,  and 

many  will  wish  to  possess  it.  even  tl       .  -:cel  metallur- 
gists.    This  treatk  0  well  known  to  need  an  extended 

review,  and  it  wilKsuffice.  therefore,  to  mention  those  fea- 
whieh  the  fourth  edition  differs  from  the  third. 

In  the  first  volume  new  drawjngs  illustrate  the  late  modifica- 
tions in  open-hearth  furnaces,  charging  machines, 

producers,  while  basic  open-hearth  practice  and  electric 
smelting  are  rediscussed  in  the  light  of  recent  developments, 
and  plans  of  new  plants  in  America  and  Europe  are  given. 
The  volume  on  mechanical  treatment  has  been 

throughout,  and  new  chapters  on  exhaust  steam  turbines, 
the  generation  of  steam  by  solid  fuel  and  waste  gases,  the 

production  of  power  by  gaa-eng  -  sing  blast-furnace  gas, 
and  the  electric  driving  of  mills  have  been  added,  so  that 

what  was  already  the  best  is  further  improved.  It  is  the 
most  readable  of  all  the  larger  work 
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Decisions   Relating  to   Mining 
illy  re ino  anu  Sci«STiric  Pucna. \l 

KXTIT: 

A    person  employed  bj   u  mining  company  as  general 
.1.1  superintendent,  and  who  bu  charge  of  mining 

itions  which  require  I  supervision,  and  re 
him   t<>   i  ii   manual   tabor,   and   who 

annal  labor  upon   the  mining  claim, 
.  development,  and  operation  of  the  prop- 

titled  i"  a  lien  under  the  Btatnte  of  South  l> 

which  providea  that  averj  miner  or  other  person  who  at  1 1><- 
request  of  the  owner  of  the  mine  shall  perform  labor  on 
Mirli  mine  shall  have  n  Brat  lien  thereon  prior  t"  other  liens. 

The  I'art  that  such  person  was  a  stockholder  and  director 
"f  the  mining  company  does  not  preclude  him  from  being 

oyed  by  ii  and  from  being  entitled  t«>  the  lien,  though 
he  bad  received  other  moneys  from  the  mining  company  as 

payment  for  •■•   ussion  on  the  sale  of  corporate 
by  him.  where  he  claimed  no  ben  on  account  of  such  com- 
missions. 

Halm  r.  Anaconda  Gold  Mining  Co.,  (South  Dakota) 
128  Northwestern,  128.    October  1910. 

Discrimination  in  Facilities  for  Shipment  op  Coal— 
Dah 

A  eommon  carrier  is  liable  for  an  illegal  discrimination 

tor   furnishing  transportation    facilities    I'm-  shipment   of 
COal,  ami   in   an  action    tor  such  discrimination  the  measure 
of  damages  is  what  would  he  a  reasonably  fair  profit  on  the 
fairly  probable  output  of  the  mine  discriminated  against, 
less  what  was  actually  shipped  from  the  mine.  Ami  the 
fad  that  coal  belonging  t"  the  coal  company  was  left  in 
the  grouud  ami  might  lie  available  for  future  shipment  is 
immaterial  on  the  questic   f  damages,  in  the  absence  of 
proof  of  what  the  eoal  company  would  realize  for  such 
coal  if  shipped  in  the  future  as  much  as  it  would  have 
realized  if  shipped  during  the  period  of  the  alleged  illegal 
discrimination. 

Hillside  Coal  &  Coke  Co.  v.  Pennsylvania  R.  R.  Co., 
i  Pennsylvania)  78  Atlantic,  28.    July  1910. 

Option  Contract  por  the  Purchase  of  a  Vein  op 
Coal — Accepta  x  ce 

An  option  for  the  sale  and  purchase  of  a  certain  vein 
of  coal  and  mining  right,  called  for  final  acceptance  by 
a  specified  day,  and  gave  the  vendee  the  right  thereafter 
to  object  arbitrarily  to  the  quality  of  the  eoal,  the  char- 

acter or  location  of  the  surface,  or  to  any  title  or  convey- 
ance, or  to  the  terms  of  mining  rights,  and  if  the  vendors 

were  unable  or  unwilling  to  remove  the  same,  then  either 
party  had  the  right  to  rescind  the  sale.  In  an  action  to 
enforce  the  contract  it  was  held  that  after  a  final  accept- 

ance by  t he  vendee,  investigation  of  the  coal,  eoal  beds, 
surface  and  mining  rights,  and  the  final  election  to  take 
the  property  agreeably  to  the  terms  of  the  contract,  and 
calling  for  abstracts  of  title  and  deed,  the  vendee  thereby 
waived  the  right  to  interpose  such  arbitrary  objections, 
and  upon  tender  of  abstracts  of  title  and  a  deed  conveying 
a  good  title  and  reasonable  and  adequate  mining  rights, 
the  vendors  are  entitled  to  specific  performance  of  the  con- 

tract. And  the  fact  that  the  vendor  was  not  the  actual 

owner,  but  was  the  agent  of  the  owner,  and  represented 
the  owner  as  agent,  all  of  which  the  purchaser  well  knew, 
is  not  such  lack  of  mutuality  as  will  excuse  specific  per- 

formance by  the  purchaser,  where  it  is  shown  that  the  pur- 
chaser knew  the  authority  and  contract  of  file  vendor  had 

been  ratified  by  the  owner. 

Armstrong  v.  Maryland  Coal  Co.,  (West  Virginia)  69 
Southeastern,  195.     October  1910. 

The  Earle  Power  Co.,  of  Salt  Lake,  has  filed  its  articles 
of  incorporation,  with  a  capitalization  of  $250,000,  of  which 
$75,000  has  already  been  subscribed. 

Personal 
Professional  men  «re  Invited  lo  send  news  ol  their  ••ns>aa- 

menu  nn.l  travels.    Suoh  news  !•  Ii 

I..  D.  Hi  •■  roos  i-  now  in  Missouri. 

F.  I..  Si/kii  has  gone  to  Plumas  county. 
A.  C  Vbatch  has  been  in  San  I 

A.  \\ .  Prior  has  returned  to  Los  Angeles. 
Ralph  Arnold  was  in  San  Fi  n  u  i  co  la 

.1.  I'.  Hubbard  ia  expected  in  San  Francisi   est  month. 
\V.  s.  Kbits  has  returned  to  San  Francisco  trt county. 

11.  W,  Turner  was  in  San  Francisco  an. I  ha,  returned  to 
London. 

T.  A.  Rickard  is  expected  in  San   Franci    at  the  end 
of  March. 

II.   W.   Mil.  mii    lias  left    England    lor  the   Federated 
Malay   Slates. 

R.  V.  II  \mj.s  expects  to  return  t..  the  United  States  from 
Manila  shortly. 

•I.  S.  WlLSON  has  been  elected  a  director  ..!  the  home 
Mines  Company. 

.1.  \V.  Finch  is  lecturing  on  economic  geology  at  the 
University  of  Chicago. 

\Y.  i'.  DeCamfis  in  charge  of  the  Creede  Triune  Mines i '....  .ii  t  'reede,  I  lolorado. 

Malcolm  Maclaren  returned  from  Cordova  to  Seattle 

and  has  gone  to  Juneau,  Alaska. 

E.  S.  Berry  is  on  his  way  to  ( Ihile  to  inspect  the  properties 
of  the  lliaden  Copper  Company. 

William  11.  Hendrickson  is  now  manager  tor  the  Horn 
Silver  Mining  Co.,  at  Frisco,  Utah. 
Wallace  Broad  is  on  his  way  to  Changsha,  Hunan 

Province,  China,  by  way  of  Siberia. 

W.  H.  Storms  has  returned  from  Bakerstield,  where  be 
has  been  studying  conditions  in  the  oilfields. 

B.  R.  Bates  is  now  with  the  El  Rayo  Mining  &  Develop- 
ing Co.,  S.  A.,  at  Santa  Barbara,  Chihuahua. 

George  D.  James  has  opened  an  office  as  consulting  engi- 
neer at  1103  Boston  building.  Salt  Lake  City. 

S.  E.  Brethertox  has  returned  from  a  professional 
trip  to  Winthrop,  Shasta  county,  California. 

George  G.  Vivian  is  manager  of  the  Pittsmonl  plant  of 
the  East  Butte  Copper  Mining  Co.,  Butte,  Montana. 

Ross  E.  Browxe  is  recovering  nicely  from  an  operation 
which  he  recently  underwent  at  the  Adler  Sanitarium. 

George  J.  Hough  has  sold  bis  assay  business  at  Salida. 

Colorado,  and  is  engaged  with  a  mining  company  in  Za- 
catecas,  Mexico. 

H.  V.  Wixciiell  was  in  San  Francisco  early  in  the  week 
and  has  gone  to  Toronto  to  attend  the  meeting  of  the 
Canadian  Institute. 

H.  Kexyox  BcrCH  is  at  Globe.  Arizona,  on  professional 

business.  He  has  opened  offices  as  mechanical  and  metal- 
lurgical engineer  at  503  Union  Oil  building,  Los  Angeles, 

California. 

Obituary 

William  Ashley  Whitley,  one  of  the  California  pio- 
neers, died  in  San  Francisco  on  February  23  of  pneumonia. 

He  was  72  years  of  age,  having  come  to  California  from 
Missouri  in  1S61.  During  the  years  that  followed  he  was 
prominent  in  mining  on  the  Comstock  and  elsewhere  in 
Nevada,  California,  and  Montana.  He  was  a  close  friend 

of  George  Hearst,  and  was  an  intrepid  explorer  and  ad- 
venturer. During  recent  years  he  was  engaged  in  the  con- 

tracting business  in  San  Francisco,  where  two  sons  and 
two  daughters  survive  him. 
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Recent  Publications 

Massachusetts  Institute  of  Technology.  Catalogue. 

500  pp.     Boston,  1911. 

Oeologij  i. i    Canto  Comte  de  Pontiac.    By 

Robert  Harvie.    Bureau  of  Mini's.  Province  of  Quebec.    Pp. 
36.     Quebec.  1911. 

China:  SOCIAL  and  ECONOMIC  CONDITIONS.  Annals  of 

the  American  Academy  of  Political  and  Social  Science,  Vol. 
XXXIX.  No.  12s.  This  volume  consists  of  a  series  of  six- 

teen articles  upon  various  topics  of  present  interest  regard- 
ing China,  and  in  view  of  the  widespread  attention  attracted 

by  recent  political  changes  in  that  country,  is  likely  to 
be  of  much  service.  The  articles  are  of  very  unequal  value; 

Arthur  II.  Smith  writes  informingly  of  reconstruction  in 
china  and  contributes  the  best  of  what  is  new.  as  the 

articles  by  Frederick  MeConnick  and  B.  Lenox-Simpson 
I  Putnam  Weale)  have  previously  appeared.  Several  articles 
by  Chinese  students  in  American  universities  derive  their 

chief  interest  from  their  authorship,  while  the  articles  by 

Hawkes-Pott,  Hinckley.  Edwards,  Cadbury,  and  Anderson 
are  excellent  discussions  of  special  topics.  The  article  on 
the  geography  and  resources  of  China  is  so  poor  that  il 
seems  remarkable  that  the  author  of  it  could  not  have  done 

heller  with  the  aid  of  the  books  of  reference  which  In    cites 

Catalogues  Received 

Ai.lis  I  iiALMEHS  Co.,  Milwaukee.  Wisconsin.  Bulletin 

No.  1801.  'The  Ishell  Vanner.'  20  pages.  Illustrated.  8 
by  10  inches. 

Alberger  Pump  Co.,  140  Cedar  St.,  New  York.  Cata- 

logue D.  'Centrifugal  Pumps  and  Steam  Turbines.'  72 
pages.     Illustrated.     6  by  9  inches. 

Seager  Engine  Works,  Lansing,  Mich.  1912  Catalogue. 
Describing  the  Olds  gasoline  engines  for  industrial  use. 
traction  engines,  and  mine  hoists.  48  pages.  Illustrated. 
6  by  9  inches. 

Rccgi.es  Machine  Co.,  Poultney,  Vermont.  Catalogue 

describing  this  company's  aerial  canier.  These  carriers  will 
run  on  an  inclination  of  15',  on  a  fall  of  1  ft.  in  15  ft.  on 

short  cables.  The  carrier  -will  lift  a  load  from  any  depth 
i"  the  cable,  when  the  carrier  is  automatically  and  instantly 
released  and  sent  on  its  way  to  the  desired  spot  where  the 

load  is  automatically  dumped,  or  lowered  to  the  ground  ac- 
cording to  the  manner  in  which  the  dumping  hooks  are  ar- 

ranged by  the  men  in  the  pit.  One  engineer  can  manipulate 
three  of  the  carriers  on  as  many  cables  with  a  three-drum 

engine.  They  are  also  used  for  stripping  and  conveying 
material  of  all  kinds.  This  catalogue  is  well  prepared  and 

will  be  sent  on  request.  30  pages.  Illustrated.  7  by  10 
inches. 

International  Motor  CO.,  Broadway  and  57th  street. 

New  York.     This  company  is  a  consolidation  of  the  Mack 

M   •  Co.  and  the  Saurer  Motor  Truck  Co.    Very  attractive 
catalogues  have  been  issued  covering  the  Mack  truck  as  well 
as  the  Saurer,  showing  the  extensive  Held  for  motor-driven 

vehicles,  particularly  for  delivery  purposes  and  heavy  truck- 
ing. The  Saurer  motor  truck  during  1911  was  given  an  ex- 

test,  as  D  41  2-ton  truck  carrying  7000  lb. 
traveled  from  the  Atlantic  to  the  Pacific  Coast,  over  5263 

miles,  with  no  mechanical  trouble.  This  trip  was  over  good 
roads  and  had  mads,  as  well  as  over  miles  of  desert  country. 

The  numerous  illustrations  in  the  catalogue  cover  the  use 
of  motor  trucks  in  a  meat  many  industries  as  well  as  for, 

overland  travel  and  through  mountainous  country.  Il  is 
claimed  by  the  I  al  Motor  Co.  that  during  the  past 

in  years.  Saurer  truck-  have  won  53  first  prizes  in  Euro- 
pean government  and  automobile  club  contests  and  that  they 

have  won  every  event  and  every  contest  entered.  .Motor- 
truck transportation  is  rapidly  displacing  the  horse:  and 

anyone  interested  in  this  subject  will  find  much  of  value  in 
these  attractive  catalogues,  which  will  he  sent  on  request. 

Commercial  Paragraphs 

The  Watt  MINING  Car  Wheel  Co.,  Barnesville,  Ohio, 

announces  that  it  is  no  longer  represented  by  Ira  E. 

Stevens  or%the  Stevens  Mine  Car  Co.  of  Chicago,  Illinois, 

and  that  in  the  future  all  inquiries  and  orders  will  be 
handled   direct    from   Barnesville. 

A.  C.  Yeatch,  having  returned  from  a  year's  examina- 
tions and  explorations  in  the  Trinidad  and  Venezuela  oil- 

liehls.  and  having  resigned  from  the  United  States  Geo- 
logical Survey,  where  he  was  geologist  and  chairman  of  the 

Land  Classification  Board,  announces  that  he  will  practise 

as  a  consulting  geologist,  specializing  in  oil,  with  an  office 
at  3415  Ashley  terrace,  Washington,  D.  C. 

T.  R.  Brooks,  for  15  years  with  the  Risdou  Iron  Works 
and  of  late  with  the  Union  lion  Works,  has  resigned  from 
the  latter  concern  and  with  W.  E.  Misiiet  has  formed  a 

partnership  under  the  name  of  the  W.  E.  Misiiet  Co.  This 
linn  will  have  offices  i,,  the  Hooker  &  Lent  building.  San 

Francisco,  and  will  ad  as  manufacturers'  agents  for  min- 
ing machinery,  steam-plant  equipment,  and  similar  lines. 

The  accompanying  illustration  shows  one  of  three  125-hp. 
maximum  silent  chain  drives  recently  furnished  the  Illinois 

Pacific  Glass  Co.  by  the  Meese  &•  Gottfried  Co.  of  San 
Francisco.     The  chains  are  9  in.  wide,  2-in.  pitch,  and  run 

al  a  speed  of  1560  ft.  per  minute,  driving  Dow  double- 

acting  duplex  air-compressors  for  supplying  compressed 
air  to  the  various  departments  of  the  factory.  Sprocket 

wheels  on  air-compressors  are  5  ft.  diam.,  those  on  the 
motors  being  11  in.  diametei 

A  deal  of  considerable  interest  in  machinery  circles  has 
recently  been  made  whereby  the  Wisconsin  Engine  Co., 

of  Corliss,  Wisconsin,  has  acquired  the  United  States  rights 
for  the  manufacture  and  sale  of  the  Griue-Nelles  crude  oil 

gas  producer,  formerly  owned  by  the  Gas  Power  Machinery 
Co.,  of  Los  Angeles,  California.  The  negotiations  which 

have  extended  over  a  period  of  some  months  were  conducted 

by  Fred  C.  Nelles,  president  of  the  Gas  Power  Machinery 
Co..  and  E.  T.  Adams,  president  of  the  Wisconsin  Engine 
Co.,  and  were  closed  in  Chicago  about  two  weeks  ago.  The 

apparatus  was  developed  and  demonstrated  in  Los  Angeles, 
where  it  has  been  in  operation  successfully  for  the  past 

year  on  the  low-grade  California  oils.  A  carbonaceous  fuel 
bed  overcomes  the  difficulties  heretofore  encountered  in  all 

attempts  to  develop  a  producer  that  would  operate  con- 
tinuously on  crude  oil.  Coder  the  Grine-Nelles  system 

regular  twenty-four  hour  a  day  service  is  maintained  with  a 

single  shell,  and  very  remarkable  economies  have  been  se- 
cured. Edward  A.  Runiely,  of  M.  Rumely  Co.,  will  be 

associated  with  the  Wisconsin  Engine  Co.  in  actively 
entering  the  market  wherever  cheap  oil  can  be  obtained,  and 
W.  K.  Thompson,  705  Union  Oil  building,  Los  Angeles, 
California,  is  Western  sales  manager. 
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TRADE  between  the  United  Stales  and  the  Philippine 

Islands  lias  shown  a  steady  growth  during  the  past 
decade  and  lias  now  reached  the  pleasing  sum  of  over 

twenty  million  dollars  worth  of  imports,  and  exports  of 

equal  value.  Imports  consist  cliielly  oL'  sugar,  tuanila  fibre, 
copra  (cocoannl  meat),  tobacco,  and  hats,  while  exports 

from  the  United  States  are  chiefly  manufactured  articles, 

supplemented  by  foodstuffs.  Mining  shows  encouraging 

growth,  as  set  forth  in  the  letter  from  our  Manila  corre- 

spondent, who,  with  true  Western  spirit,  is  inclined  to  re- 
gard the  doughnut  rather  than  the  hole.  Development  in 

(he  Philippines  has  been  hampered  by  natural  conditions, 

as  well  as  by  the  operations  of  those  who  were  more  con- 
cerned with  the  advancement  of  personal  fortunes  than  the 

development  of  industry,  but  the  outlook  seems  to  be 
brightening. 

ADVANCE  in  silver  prices  will  require  many  readjust- 
ments in  industrial  circles.  It  has  been  estimated  that 

the  recent  rise  corresponds  to  an  increase  of  over  $2,000,000 

in  the  income  of  the  leading  producers  in  North  America, 

while  exchange  between  the  United  States  and  countries 

upon  a  silver  basis  has  risen  nearly  15  per  cent  since  last 
autumn.  This  operates  seriously  to  the  disadvantage  of 

the  new  Chinese  republic,  which  will  have  to  pay  for  its 

loan  of  20.000,000  laels  almost  15  per  cent  more  than  would 

have  been  necessary  six  months  earlier.  China  will  require 

large  sums  in  silver  to  meet  the  cost  of  the  recent  outbreak, 

while  later  industrial  expansion,  if  the  hoped-for  changes 

are  brought  about,  will  continue  the  demand.  India  is 

expected  to  be  a  heavy  buyer,  so  it  is  not  unreasonable  to 

expect  that  later  in  the  year  silver  will  reach  the  price  it 

commanded  early  in  1907. 

DURING  a  discussion,  not  long  since,  at  one  of  the  meet-
 

ings of  the  Institution  of  Mining  and  Metallurgy,  a 

distinguished  member  whose  name  we  will  forbear  men- 

tinning,  in  speaking  of  our  knowledge  of  the  genesis  of 

metallic  ores  said  that  it  "has  been  illuminated  by  the  geo- 

graphic [?]  work  of  L.  deLaunay,  Malcolm  Maclaren,  and 

some  American  workers."  This  might  be  humorously  cited 

as  an  example  of  extreme  British  conservatism,  were  it  not 

that  a  similar  tendency  to  slur  over  the  work  of  others  is  all 
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too  common  on  this  siile  of  the  Atlantic  as  well.  It  is  a 

arkable  fact  that  scientific  men,  even  those  of  the  high- 

est attainments  who  might  reasonably  be  expecte 

every  fact  its  due  weight,  show  a  deplorable  tendency  to 

cite  tin'  conclusions  of  other  workers  when  they  can  be 
shown  as  fallacious,  but  to  ignon  tits  of  those  who 
were  correct.  In  children  this  would  be  ascribed  ti>  the 

psychology  of  adolescence,  in  grown  men  of  scientific  at- 

tainment and  supposed  intellectual  honesty  it  is  an  un- 

aamable  but  unfortunate  phenomenon.  There  is  credit 

enough  for  all;  honor  is  a  commodity  of  which  the  supply 

is  not  decreased  by  free  use.  A  more  generous  spirit  among 

scientific  workers  would  lead  to  better  feeling  among  those 

with  whom  noblesse  oblige  should  be  a  guiding  principle. 

STEALING  gold  is  a  pleasant  pastime  too  common 

among  miners.  There  are  few  districts  in  which  speci- 

men ore  occurs  and  in  which  there  is  no  trouble.  In  Gilpin 

county.  Colorado,  operators  are  now  making  an  effort  to 

stop  the  illicit  traffic.  At  Grass  Valley  distinct  progress 

has  been  made  in  that  Mr.  George  W.  Starr  recently  se- 
cured the  conviction  of  one  thief.  Juries  can  seldom  be 

found  that  will  bring  in  a  verdict  of  guilty,  hut  repeated 

trials  have  at  last  aroused  the  public  conscience  of  the  com- 
munity. It  is  one  iif  the  distressing  features  of  this  traffic 

that  the  'ignorant  foreigner1  is  by  no  means  the  worst  of- 
fender and  that  the  thieves  often  have  connections  higher 

up.  There  is  hut  one  permanent  cure,  and  that  is  develop- 

ment of  a  sound  public  opinion  such  as  is  present,  even  if 

sometimes  latent,  in  every  American  community.  Keep 

everlastingly  at  it.  Gentlemen,  despite  the  discouragements 

that  ton  often  follow  attempts  to  secure  justice.  Thieves 

have  no  place  in  American  life,  whether  in  the  stupe,  the 

counting  room  of  'high  finance,'  or  on  the  public  highway. 

"OOJ.IVIA  lias  long  been  famous  as  a  producer  of  silver 

-*-*  and  gold.  The  bonanzas  <>!'  Potosi  take  second  rank 
only  to  those  of  Guanajuato,  and  it  has  been  estimated  that 

between  1545  and  isun  there  was  coined  from  their  output 

over 800,000,000  Spanish  dollars,  with  an  equal  amount  from 

other  sources.  Mme  recently  its  tin  resources  have  become 

prominent,  the  Bolivian  production  of  that  metal  only  being 

surpassed  by  the  output  of  the  Malay  peninsula  and  ad- 

jacent islands,  (told  mining  has  been  less  developed, 

though  lavaderoa  have  existed  from  early  times.  Recent 

discoveries  have  served  to  largely  increase  the  importance 

of  these,  and  interest  in  Bolivia  has  been  greatly  stimulated, 
especially  upon  the  Pacific  coast.  We  are  fortunate  in 

being  able  to  present  this  week  an  authoritative  article  by 

Mr.  Carlos  Sanjines,  Consul  for  Bolivia  at  San  Francisco. 

Mr.  Sanjines  gives  useful  information  as  to  mining  regu- 
lations and  cost  of  travel,  to  which  we  may  add  that  letters 

from  those  already  in  the  field  report  encouraging  results. 

but  urge  that  prospectors  should  not  make  the  venture  with- 

out an  ample  grubstake.  Bolivia  is  a  tine  habitable  country 

where  huge  areas  are  open  to  prospecting  under  much  less 

hardship  than  must  be  incurred  in  many  parts  of  the  United 

Stales.  Living  is  good,  the  people  are  friendly,  and  a  num- 

ber of  rivers  have  already,  been  sufficiently  prospected  to 

prove  the  presence  of  rich  placers. 

ABOLITION  of  discovery  as  a  precedent  to  location  of 

mineral  claims,  is  suggested  in  the  informing  article  pre- 

pared by  Mr.  It.  Y.  Winchell  for  the  Canadian  Mining  Insti- 

tute that  we  print  this  week.  Discovery  and  apex  rights 

were  originally  linked  on  the  basis  that  a  prospector,  having 

found  mineral,  should  he  entitled  to  the  whole  of  the  find, 

while  land  not  actually  mineral  in  character  should  be  re- 

served for  other  use.  The  principle  is  good,  but  in  practice 

both  discovery  and  apex  rights  introduce  complications  and 

are.  we  believe,  likely  to  be  abandoned.     In  the  case  of  oil. 

id  many  lode  claims,  actual  discovery  is  im- 

ble  without,  such  expenditure  as  should  be  given  pro- 

tection. It  has  been  said  that  genuine  discovery  of  the  Ana- 

conda vein  would  have  required  a  shaft  200  feet  deep.  At 

Ely,  mi  many  claims,  the  orebodies  were  covered  by  ten  feet 

in  more  of;  »>lid  limestone.  Obviously  in  these  eases  no  real 

discovery  could  he  made  al  the  surface.  In  practice  it  was 

long  common  to  set  up  a  stake  without  discovery,  and  until 
the  forest  Service  and  Land  Office  became  active  and 

inquisitive,  any  bit  of  mineral  answered  the  requirements. 
The  many  difficulties  incident  to  rival  claims  under  these 

conditions  have  imposed  a  serious  lax  on  development.  It 

would  be  much  simpler  to  do  away  with  the  requirement  of 

discovery  and  allow  any  ground  to  he  staked,  and  to  stiffen 

the  requirements  as  to  regular  and  continuous  working  so  as 

to  make  it  unprofitable  tii  hold  ground  which  is  really  non- 

mineral  in  character.     Mr.  Winchell's  paper  contains  much 
1   1  lor  thought.     We  shall  follow  it  with  others  bearing  on 

the  subject,  and  hope"  that  all  points  of  view  will  be  pre- 
sented while  the  general  subject  of  revision  of  the  mining 

law  is  being  discussed. 

Smelter  Fume  in  Japan 

When  facing  an  intricate  problem  it  is  always  interest- 

ing, and  often  profitable,  to  learn  how  your  neighbors  have 

met  I  he  same  difficulties,  and  in  the  treatment  of  smelter- 
fnuie  help  from  every  source  is  desirable.  In  densely 

settled  countries  with  well  developed  industries,  such  as  the 

Eastern  part  of  the  United  Slates,  and  Europe,  it  is  pos- 

sible, by  finding  a  market  for  sulphuric  acid,  to  dispose  of 

the  sulphur  in  the  fume  economically  and  satisfactorily. 

In  Utah.  Montana,  and  California  this  is  only  feasible  on 

a  limited  scale.  There  is  no  present  or  imminent  market  for 

I  he  sulphuric  acid  that  might  be  made  at  Anaconda  alone, 

and.  if  it  were  economically  possible  to  ship  acid  from  Moli- 

lalia to  the  Eastern  states,  this  would  merely  result  in  dis- 
organization of  established  industries.  It  is  unnecessary 

In  review  here  the  various  attempts  made  in  the  Western 

states  In  meet  the  difficulties  of  an  admittedly  serious  situa- 
tion. These  have  been  chronicled  from  time  In  lime  in  our 

news  pages,  and  while  there  is  distinct  promise  of  final 

relief,  it  is  fair  to  say  that  at  present  no  entirely  satisfac- 

tory means  of  handling  smelter  fume  in  the  states  men- 
tioned has  been  devised.  The  final  solution  must  be  a  pro- 

cess which  prevents  escape  of  injurious  material  from  the 

stack,  and  which  is  applicable  if  not  with  profit,  at  least 

without  serious  loss  to  the  smelling  company. 

Pending  perfection  of  existing  processes  or  invention  of 
belter  ones,  and  owing  to  our  imperfect  methods  of  legal 

procedure,  it  has  been  customary  to  close  the  offending 

works  by  injunction.  In  determining  whether  such  in- 
junction shall  be  made  permanent,  the  relative  measure  of 

damages  is  not,  unfortunately,  the  principal  factor.  It 

should  be  clear  that  closing  a  smelter  cuts  off  the  revenue 

from  the  only  interest  having  sufficient  at  stake  to  warrant 

the  heavy  expenditures  necessary  to  perfect  a  satisfactory 

technological  process.  This  is  aside  from  the  incidental 

damage  to  the  community  in  destroying  what  is  often  the 
chief  source  of  income  of  the  particular  community.  This 

bears  certain  analogies  to  the  universally  condemned  'cut- 

ting off  one's  nose  to  spite  his  face,'  and  also  the  killing  of 

the  'goose  that  lays  the  golden  eggs.'  If  the  smelters  are 
not  to  perfect  the  technology  in  this  case,  who  will?  And 

how  are  they  to  do  it  if  their  revenue  is  impaired?  In 

fairness,  it  must  be  stated  that  in  several  cases  the  courts 

have  refused  to  issue  or  enforce  injunctions  for  a  period 

dining  which  experimental  work  was  being  conducted.  This, 

we  believe,  is  a  sound  policy  and  may  well  be  extended. 

In  Japan  they  do  even  better.     Conditions  in  that  countr] 
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citing  industry  nt  Japan  is  still  in  an  early 
'i-  as  industrial  organisation  i-  concerned.    There 

i*  no  citing  trust"  ami  custom  a   Iting  is  nut  gen- 
end.  Practical!)  eaeb  large  mini'  has  its  own  smelter,  or, 
rather,  each  huge  mining  partnership  has  al  least  one 
smelter.  The  three  leading  copper  mini's  of  the  country  each 
supply  a  separate  plant.    Tin-  Koeaka  mine  of  the  Fujita 
company  is  sitoi   1  in  tin-  mountainous  country  of  the  tar 
northern   provinces  where  little  damage  is  possible.     The 
Osarusawa  mini-  of  the  Uitsu-Bishi    npany  is  in  ihe  sail  i 
situation.  The  Aahio  mini-  of  the  Purukawa  company  is  in  a 
region  where  the  valleys  are  devoted  in  rice  farming  and 

is  therefore  necessary  to  neutralize  both  the 
smelter  fume  and  the  waste  water  from  concentrating  mills. 
For  the  tirsi  Hie  Asano  process  of  treatment  with  lime- 
water,  has  been  adopted,  ami.  while  nut  entirely  si   ggful, 
11  ■*   pushes  such  a  degree  of  neutralization  as  permits 
tin-  smelter  t"  continue  in  operation.  In  tin-  treatment  of 
the  wast,-  water  from  the  mills  neutralization  with  lime- 
water  has  been    nbined  with  sand  nitration  s,.  effectively 
as  t,,  produce  an  actual  profit  from  copper  otherwise  Inst. 

At  the  Besshi  mine  of  Ihe  Sumitomo  company,  perhaps, 
the  experience  has  been  mosl  informing  nl'  all.    This  mini-  is 

producing  ahum  600  tons  per  .lay  of  on   taining 
30  in  33  per  eenl  of  sulphur.  The  ore  is  smelted  in  blast- 

furnaces, with  pot-roasting  of  the  Mm'  material,  in  an  ex- 
cellent modern  plain  built  in  11104  on  Shisaka  island,  to 

which  the  works  were  removed  from  the  mainland  in  pic. 
\cnt  further  damage  to  agriculture  from  fume.  The  island 
i-  in  the  Inland  sea  ten  miles  from  the  nearest  important 
land.  Despite  this  distance,  complaints  of  damage  con- 
tinned  after  the  erection  of  the  new  works.  Experiments 
have  accordingly  been  undertaken  to  determine  methods  of 

preventing  damage.  These  experiments  have  been  made  by 

tin-  engineers  of  the  company  tinder  the  supervision  of  a 
commission  of  technical  men,  appointed  by  the  Government. 
This  same  commission,  it  may  he  noted,  has  full  charge  of 
all  matters  relating  to  fume  damage,  and  complaints  are 
made  to.  and  adjusted  by,  it  rather  than  the  courts.  In 

other  words,  technical  matters  are  judged  by  technical  men. 
rather  than  left  to  decision  by  judge  and  jury.  The  com- 

mission includes  professors  of  mining,  forestry,  and  agri- 
culture in  the  Imperial  Universities,  and  Ihe  particular  com- 

mittee handling  the  experimental  work  includes  Mr.  Wataru 

Watanabe,  the  director  of  the  Engineering  College  of  Tokyo 

Imperial  University,  chairman;  Mr.  Jisabiiro  "STokobori, 
professor  of  metallurgy  at  the  Kyoto  Imperial  University; 
ami  Mr.  Voshitaro  Watanabe,  professor  of  metallurgy  in  Ihe 

Kyushu  Imperial  University.  Agricultural  experiment  sta- 
tions are  maintained  on  the  main  islands  mi  three  sides  of 

the  plant  and  careful  observations  are  being  made  of  the 
«ffect  of  each  change  as  made.  One  interesting  lest  was  as 
to  the  effect  of  dilution  resulting  from  the  height  of  the 
chimney,  which  rises  212  feet  above  the  plant.  It  was  found 
that  the  percentage  of  SO,  in  the  air  on  the  mainland 
was  not  different  when  the  smoke  was  released  al  the  base 

of  the  stack  from  what  it  was  when  released  from  the  lop. 

In  other  words,  any  reasonable  height  of  stack  was  insig- 
nificant in   comparison   with   the  horizontal   distance  within 

Which    dan  .  (,.    ,,,    |M.U 
llall/e   the   SI  I     i, 

and  the  am, mill   waa  brought  down  t    per  cent.      I   i 
experiments  are  now  under  way,  in  ihe  direction  of 

clearing  the  fume  by  sucking  it  through  a  2  inch  layi 
filtering  media  of  various  aorta,    Many  of  the  linen  ■•!  re 
search  undertaken  proved  uh profitable,  otbei 

nunc  have  aa  .mi  proved  entirely  successful  an, I  al  the  same 
li   en mimical.    Under  conditions  obtaining  in  the  United 
Btt   probably  an  injunction  would  he  issued  and  the  works 

closed.      In-lead,  they  are  running,  and  •_'   I  Crops  are  being 
regularly  harvested.     In  ihe  agricultural  experi   m   sta 
linns   lucted  as  a  pan  of  tin-  general  investigation  ii  was 
found  that  damage  was  dune  by  the  fume  iii  only  a  certain 
limited  portion  of  the  growing  season.     In  tl  rice, 
the  main  crop,  the  injury  occurs  almost  altogether  within 

20  days  of  the  year,  though  danger  extends  through  10  days. 
Accordingly  ihe  crops  are  watched  bj  experts,  and  when 
ihe  danger  season  arrives,  notice  is  scut  in  the  smelter.    The 
OUtpul  then  i^  reduced  by  i   -third,  and  Ihe  plant  COnti 
in    inn    at    the   lower  capacity    for  40   days,   or  until      

from  tl   xperts  indicates  that   the  rice  i--  past  danger  of 
damage.  The  remainder  of  ihe  year  Ihe  plant  runs  al  full 
capacity.  This  appeals  in  us  as  a  simple  and  effective 
method  of  meeting  present   difficulties  pending  perfection 

of  pr,   ss  such  as  will  permit  smellers  In  run  profitably  at 
lull  capacity  and  without  question  of  damage  to  agriculture. 
We  commend  it  to  ihe  attention  of  state  and  national  au- 

thorities in  the  United  States. 

The  British  Language 

Certain  a   lotes  are  perennial  in  nature,  and  ihe  legend 

on  a  shop  mi  the  Rue  Rivoli,  I'aris.  "English  spoken 
and  American  understood,"  is  often  cited.  The  content 
of  the  jest  is  not  all  humorous,  for  in  the  foreigner 
(he  differences  in  intonation  and  accent,  added  to  rhetorical 
divergences,  are  quite  enough  to  prevent  comprehension  of 
the  one  hy  a  person  who  has  only  a  limited  acquaintance 
with  the  other.  Americans  not  infrequently  find  difficulty 

in  readily  following  Ihe  conversation  of  a  British  friend, 
especially  if  he  drops  into  what  has  not  altogether  inaptly 

been  termed  "English  brogue.'  An  instance  is  seen  in  the 
quotations,  given  in  our  Kalgnorlie  letter,  from  a  cable- 

gram sent  by  an  Australian  mine  manager  to  his  London 

office,  "Lode  is  disturbed  by  slide.  '  '  (The  Horse-Shoe 
and  Ivanhoe  hides  me  frequently  disturbed  hy  slides.)" 
The  natural  inference  from  this  is  dial  the  outcrop  of  the 
vein  has  been  carried  away  by  a  landslide.  I  hough  il  is  far 
from  obvious  bow  this  could  happen  frequently.  But  a  closer 
scrutiny  shows  that  this  cannot  he  the  case,  as  the  context 
shows  that  the  reference  is  not  to  the  outcrop,  but  to  the 
vein  un  the  2800-foot  level.  Presumably  the  idea  which  it 

is  desired  to  convey  is  that  Ihe  vein  is  faulted;  a  not  un- 

common phenomenon  in  the  Horse-Shoe  and  Ivanhoe  veins. 

Similarly,  a  reference  lo  the  "strike  of  the  British  colliers" 
dues  not  mean  thai  vessels  have  collided,  hut  that  coal 

miners  have  ceased  work.  Without  multiplying  instances, 
i!  is  evident  thai  American  slang  has  its  analogue  abroad. 
Slang  lias  the  advantage  that  it  is  sometimes  picturesque 

and  forcible,  while  the  use  of  common  parts  of  speech  in  an 
obscure  or  colloquial  sense  is  merely  confusing,  without  any 

compensating  advantage.  A  few  colloquial  or  slang  words 

introduced  into  speech  or  writing  often  serve  to  give  a  dis- 
tinctive flavor;  like  the  shred  of  garlic  in  the  salad;  but  in 

both  cases  judgment  and  discrimination  are  necessary.  The 

purpose  of  written  speech  is  to  convey  information,  with 

Mi  •  possible  exception  of  in  some  company  reports.  Good 
judgment,  therefore,  dictates  the  choice  and  use  of  language 
in  such  a  way  as  will  hesl  attain  the  end  desired. 
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The  Mining  Law — Its  Faults  and  Suggested  Changes 

By  HORACE  V.  Wl.VCHELI. 

"The  question  of  national  mining  laws  is  of  special  in- 
terest just  now  in  both  Canada  and  the  United  States. 

Attention  has  been  widely  called  to  the  many  defects  and 
general  insufficiency  of  existing  statutes,  and  wherever  the 
mat:  a  discussed,  the  need   Eor  revision  has 

admitted.    In  the  United  states  during  i lie  past  decade  there 

has  been  frequent  agitation  of  the  subject.    Public  officials 

connected  with  the  administration  of    ■  land  and  mining 
laws  have  nrged  legislation  along  certain  lines;  the  Director 

of  the  Geological  Survey  and  the  Secretary  of  the  Interior 
have  discussed  it  in  their  annual  reports;  and  the  till 

has  engaged  the  attention  of  Presidents.  Mr.  Roosevelt  and 

Mr.  Tali  discussing  it  in  messages  to  the  Congress.  Asso- 
ciations and  societies  of  various  descriptions,  alter  due  con- 

sideration, have  passed  resolutions  demanding  this  or  that 
measure  of  relief,  and  in  some  cases  committees  have  been 

appointed  for  the  purpose  of  making  recommendations  as 
to  the  principles  to  lie  followed  in  new  legislation.  Thus,  a 

few  years  ago  a  committee  of  prominent  mining  engineers, 

among;  whom  were  John  Hays  Hammond  and  James  Doug- 
las, united  in  a  report  upon  this  subject  to  the  Government 

at  Washington;  but  nothing  came  of  it.  and  so  far  as  I  can 
learn,  the  report  was  never  even  published.  More  recently 
the  matter  has  again  been  agitated  and  committees  for  its 

consideration  have  been  appointed  by  the  American  Mining 

Congress  and  the  Mining  and  Metallurgical  Society  of 
America. 

Canadian  Proposals  for  Change 

The  United  States  might  well  profit  in  this  matter  by  the 

very  sensible  ami  systematic  method  which  has  been  adopted 
in  Canada  to  facilitate  the  proper  settlement  of  this  most 
important  question.  Here,  as  I  am  informed,  a  committee 

of  engineers  and  attorneys  has  been  -elected  by  the  Canadian 
Mining  Institute  to  draft  a  bill  for  a  Canada  Mines  Act. 

and  to  present  the  same  for  consideration  ami  adoption  by 

tin-  Dominion  Parliament.  In  other  words,  you  Canadians 
are  proceeding  in  the  best  way  to  procure  laws  train.. I  li\ 

experts;  and  none  can  doubt  that  statutes  thus  prepared 
are  in  every  way  superior  to  enactments  whose  subject  mat- 

ter is  prepared  by  theoretical  political  economists  on  the 

one  hand  or  by  agitators  ami  professional  politicians  on 
the  other.  1  wish  therefore  at  the  outset  to  commend  the 

Canadian  Mining  Institute  tor  its  very  wise  procedure  in 
this  matter  and  admonish  you  not  to  weary  in  well-doing, 

nor  to  be  disheartened  at  shjw  progress.  When  you  have 
accomplished  what  you  have  set  out  to  do.  you  will  not 
only  have  that  pleasant  sense  of  satisfaction  which  suc- 

ceeds the  consciousness  of  duty  worthily  performed,  but 
you  will  have  made  an  investment  of  time  and  labor  which 

will  return  a  thousand-fold  in  actual  wealth  anil  pros- 

perity. For  that  country  which  is  willing-  to  be  guided  as 
to  the  handling;  and  development  of  its  mineral  resources 
by  the  crystallized  policies  of  its  mining  engineers  is  the 

country  whose  mining  industry  will  be  at  once  best  man- 
aged and  the  most  productive  of  material  blessings  for  all 

the  people. 
Svstkms  or  Mining  Law 

The  mining  laws  of  a  country  are  those  legislative  enact- 

ments  or  customs  established  by  precedent  winch  control 
the  acquisition  and  tenure  of  mining  rights  and  property, 

in  contradistinction  to  •mining  regulations'  which  have  to 
do  with  the  methods  and  appliances  used  iii  operating  mines. 
The  principles  underlying  the  mining  laws  of  various  coun- 

tries have  been  found  susceptible  of  classification  into  two 

'- ■!■   is:  mcession   system   under  which   the  stale 
or  a  private  owner  of  mining  property  has  the  right   to 

.:    concessions  or  leases  of  such  mining  property  to  in- 

•Presented  to  the  Canadian  Mining  Institute  at  the 
Toronto  meeting,  March  6. 

dividnals  or  corporations  at  discretion,  or  under  certain 
general  restrict  ions.  1 2 1  The  claim  system,  under  which 

any  individual,  under  certain  general  specified  restrictions, 

generally  as  to  nationality  and  color,  has  the  right  to  locate 

on  discover]  or  otherwise  certain  limited  areas  of  ground. 
and  under  certain  conditions  to  hold.  work,  and  dispose  of 

the  same."1 
Under  the  concession  system  the  right  to  grant  lies  with 

the  owner,  and  it  is  said  that  five-sixths  of  all  the  mining 
areas  of  the  world  are  held  under  it;  under  the  claim  system 

the  right* to  claim  mining  ground  lies  with  the  locator  or  dis- 
rer.      The    latter   is   the   system    underlying   the   laws 

I  anada  and  the  United  Stales,  as  well  as  South  Africa  and 
Australia;    but    there   are    fundamental    differences   in    these 

countries  as  to  the  nature  of  the   possessory    righl    and   the 
character  of  title  finally  obtained. 

The  Concession  System 

Originating  in  the  ancient  proprietary  right-  of  kin^s 

and  feudal  lords  to  the  minerals  in  the  ground,  the  conces- 

sion system  still  prevails  in  more  or  less  modified  form  under- 
all  the  ancient  civilizations  of  the  world.  Its  chief  ad- 

vantage is  in  the  retention  by  the  state  of  the  right  to  select 

and  control  the  operations  of  its  concessionaires,  thus  assur- 

ing proper  capitalization  and  development,  srood  manage- 
ment, economical  use  of  raw  material,  and  the  payment  of 

rental  or  royalty.2  To  this  system  there  have  been  objec- 
tions as  follows:  (ll  that  it  places  unduly  large  property 

control  in  the  hands  of  a  few  men,  and  takes  from  the  pool- 
working  man  the  chance  of  sudden  wealth:  (2)  that  by  de- 

stroying competition  in  the  sale  of  mines  it  places  in  the 

bands  of  the  holders  of  large  concessions  the  power  of  un- 

limited capitalization  and  speculation;  (3)  that  it  leads  to 

the  tying  up  of  large  areas  of  mining  ground  and  thus  re- 
stricts the  employment  of  labor  and  the  mineral  production 

of  the  country.  To  these  objections  it  may  be  answered 

that  a  relatively  small  number  of  men  will  always  have  con 
Irol  of  the  money  with  which  to  buy  and  develop  mining 

property,  no  matter  how  it  be  granted;  that  the  Government 

may  easily  regulate  the  capitalization  of  its  lessees;  and  that 

a  large,  strong  corporation  is  usually  better  prepared  to 
thoroughly  prospect  its  territory  than  the  unaided  though 
tar  more  numerous  prospector.  If  diligent  prospecting  is 

required  as  a  condition  in  the  concession,  the  system  of  pref- 
erence rights  to  explore  large  areas  with  the  further  right 

to  take  out  leases  of  limited  area  would  seem  to  present 

many  practical  advantages  for  new  and  unexplored  coun- 
tries. 

The  Claim  System 

The  claim  system  grew  out  of  conditions  in  early  mining 
days  in  the  United  States  and  Australia.  The  Argonaut 

horde  who  invaded  California  in  1S41I  and  a  few  year- 
later  rushed  to  Australia  were  in  many  eases  allowed  to 
make  their  own  local  rules  as  to  size  of  claim,  method  of 

discovery,  staking,  recording,  and  obtaining  title.  In  the 

United  States  the  usages  thus  established  were  later  sanr- 
tioned  by  Congressional  enactment  which  grew  into  our 
present  system  of  mining  law,  and  also  served  to  greater 
or  less  extent  as  a  model  for  Australia  and  other  nations. 

This  system,  "however  necessary  in  the  peculiar  circum- 
stances of  its  inception,  should  have  been  altered  as  soon 

as  changing  circumstances  permitted,"  but  instead  it  has 
been  patched  and  interpreted  by  judicial  decision  until  tin 
United  States  has  today  the  most  wretchedly  inadequate  and 

antiquated  law  with  which  a  great  country  is  anywhere 

ted.  Instead  of  fostering  the  milling  industry  the  law 
as  it    -lauds  today  and   as  interpreted  by  the  judicial   and 

'.Mining  Law  of  the  British  Empire.'  C.  J.  Alford.  London. 1906.  p.  1. 

-Alford.  lac.  'i'..  p.  2. 
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Two    liin.iamciitiil    principles  an-   a    (..    the   iiuiiinL; 
laws  ..t  .ill  countries:  il  i  The  right  . . t  the  nun.'  bolder  to  a 

perfect!)  secure  ami  indefeasible  title  to  bis  property  bo 

long  as  be  t'uliill-  iriimii  specified  conditions  entirely  within 
in-  own  control,  and  (2)  the  1 1 •_■  1 1 1  .it  the  state  or  other 

Ian. II. nil  I.,  certain  rents,  royalties,  or  taxes  on  the  property 

or  it<  output,  and  to  the  reasonably    istant  operation  of 
the  mint. 

In  the  power  of  the  Government  to  lix  the  rate  of  royalty 

..i   tea  -••  the  ability  t..  promote  or  t..  discourage 
prospecting  and  mining.  If  the  chief  aim  of  the  Govern- 

ment is  the  development  of  national  resources  and  the  in- 

.11. ml  prosperity  and  business,  its  policy  [or  the 
disposition  and  holding  •  •!  its  mineral  lands  will  be 

liberal.  If  there  is  a  desire  t..  enrich  the  public  treasury 
directly  by  means  of  revenues  from  taxes  upon  mines,  the 

r.'siilt  may  be  a  rapid  decline  of  the  mining  business,  and  a 
shifting  ..i  tin-  population  t.i  more  favored  communities! 
It  is  frequently  stated,  and  truly,  as  I  believe,  that  the 

principal  factor  in  tin1  grow/to  and  development  of  the 
United  States  an. I  Canada  has  been  the  liberality  of  their 

policy  tor  the  distribution  of  their  public  domain.     Freely, 

•  •r  at  a  nominal   sideration,  homesteads  and  mines  have 

been  offered  t.>  all  who  chose  to  come  ami  settle,  to  develop 

ami  use.  It'  during  tin-  past  fifty  or  seventy-five  years  the 

policy  ..I'  conservation  as  now  advocated  by  its  mosl  anient 
proponents  bad  been  expressed  in  our  statutes  North 

America  would  lie  for  the  most  part  as  little  developed  as 

Alaska  There  would  lie  a  line  of  settlements  along  the  At- 

lantic ami  a  tew  fishing  hamlets  mi  the'  Pacific.  The  in- 

terior of  tin   itry   would  slill    In-  I.,  a    very  large  extent 
bottled  up  ami  conserved;  and  the  country  would  perhaps 

he  still  importing  the  bulk  of  its  copper  anil  iron  as  il  is 

its  supply  .il'  till,  platinum,  potash,  and  nitre. 

Mineral  Wealth  ok  the  United  Status 

T.i  speak  to  an  au.lienee  of  mining  men  of  the  Importance 
of  a  liberal  mining  law  is  like  carrying  silver  in  Cobalt  or 

copper  to  Unite,  hut  since  these  remarks  may  find  a  wider 

audience,  a  tew  words  upon  the  extent  of  our  mining  in- 
dustry may   not    I   ut   of   place.      First,   with   reference   to 

the  United  States.     The  annual  products  of  the  mines  of  I  lie 

United  States  now  exceed  $2,000,000,000  in  value.     They 
contribute  n.V,  of  the  freight  traffic  of  the  country.  The 
industry  employs  over  a  million  men  at  the  mines  ami  twice 

that  number  in  handling,  transporting,  ami  manufacturing 

the  products/'  The  total  value  of  our  metallic  products 
daring  1907  was  $900,000,000;  of  mineral  fuels.  $788,000,- 
UOfl;  ami  of  non-metallic  mineral  products,  other  than  fuels, 

more  than  $378,000,000.  During  the  year  we  imported  min- 
eral products  to  the  value  of  $255,000,000  and  exported 

mineral  products  to  the  value  of  $340,000,000.  From  the 

beginning  of  coal  mining  in  this  country  in  1S14  to  the 

close  of  1!107.  there  were  mined  nearly  seven  billion  (6,865,- 
1100,000)  tons.  Adding  to  this  the  one-half  additional  sup- 

posed to  have  been  wasted  in  mining,  gives  a  total  of  more 

than  ten  billion  tons  taken  from  the  supplies  originally  avail- 
able. The  amount  of  easily  accessible  and  available  coal  in 

the  United  States,  exclusive  of  Alaska,  is  estimated  as 

1. 400.000,000.000.  while  the  total,  including  Alaskan  reserves 

of  150,000,000,000  tons  and  the  coal  not  easily  accessible, 
is  perhaps  double  this  amount,  and  the  country  is  as  yet 

but  partly  explored.  It  may  be  remarked  in  passing  that 
sinee  the  United  States  is  now  mining  about  500,000,000 

tons  of  coal  annually  we  would  appear  to  have  a  coal  sup- 
ply sufficient  for  about  6000  years  at  the  present  rate  of 

consumption,  even  without  borrowing  or  buying  from  the 
enormous  coal  bins  of  Canada.  Can  anyone  doubt  that  the 

provisions  of  the  laws  governing  the  disposition  of  the  fifty 
million  acres  of  coal  land  still  remaining  in  the  hands  of  the 

'Report  of  the  National  Conservation 'Commission,  Vol.  I, 
p.  95,  Washington,  1909. 

mincnl  is  a  matter  ol  iinporti    lo  a  nation  with  an 
annual  coal  consumption  ..f  live  tons  p..  capital 

Am  \  in    Pi  hi. i.    I.\m.» 

Figures  are  wanting  as  tn  the  quantity  an. I  value  ••!  other 
mineral  pi. .ducts  estimated  to  remain  within  the  nnappro 
printed  public  domain.    The  land  area  of  the  United  SI 

excluding    Alaska    ami    the    insular    possessions,    is    about 

   Bquare  miles.  ,„•  1,920,000,000  acres,    <>i  tins  ana 
over  hall  is  arable,  ami  a  little  leas  than  half  is  occupied 
as    (arm    Ian. I.      About    two  thirds    "I     tic    land    has    passed 

int..  private  holdings,  01  tin-  original  acreage  there  re 
mained  on  .Inly   I.   1908,  387,000,000  acres,  or  about  one 

fifth  open  in  entry.  Nearly  all  of  this  is  and  or  otherwise 
unsuitable  for  settlement  by  families.  There  are  also  about 

235,000,000  acres  in  national  forests,  national  parks,  ami 

other  lands  reserved  for  public  use.    of  the  entire  area  of 

1,920,000,000  .Hi.s  there  remain  unalienated  ah. mi  622,   i. 
nun  acres  or  nearly  one-third  within  which  valuable  min- 

erals may  slill  in-  discovered.     I-  it  m.t  a  matter  of  vast 

importance  to  provide    -i   carefully   for  the  exploration, 
disposition,  and  development  of  this  \asi  empire  1  In  what 
direction  can  the  fostering  care  of  government  he  more 

profitably  ami  properly  extendedf    Ami  when  Alaska,  with 
its  undeveloped  area  of  about  360,000,000  acres,  and  the 

island  possessions  with  90,000,000  more  acres,  are  taken 
into  account,  is  il    not    clearly  one  of  the  largest    questions 

before  the  public  today .' 
Canadian  Conditions 

In  Canada  the  percentage  of  unappropriated  public  do- 
main is  larger  than  in  the  older  country  lying  along  its 

southern  border,  and  there  is  yet  ample  time  to  avoid  the 
mistakes  of  "mission  ami  commission  of  the  United  States. 

With  a  lotal  area  of  2,1 1S.S14.000  acres,  you  have  still  in 

the  hands  of  your  Provincial  and  Dominion  Governments 

the  larger  part  of  your  acreage.  Your  annual  production 
of  minerals  is  valued  at  about  one  hundred  million  dol- 

lars. At  its  present  rale  of  increase  it  may  easily  amount 

tn  live  hundred  million  dollars  by  1050.  Can  your  engineers 

find  any  more  truly  national  work  than  tn  aid  in  the  framing 

and  adoption  "f  the  best  possible  laws  for  the  protection 

and  encouragement  of  the  mining  industry?  Is  it  not  ap- 
parent that  there  is  a  very  dose  connection  between  mining 

laws  ami  that  conservation  idea  so  dear  to  the  imagination 

of  the  majority  of  our  people  today.'  If  the  true  aim  of 
conservation  be  "maximum  use  with  minimum  waste,"  is 
it  not  evident  that  to  be  consistent  with  this  theory,  mining 

laws  must  be  liberal  as  to  opportunity  and  inducement  for 

tic  individual  or  corporation,  and  at  the  same  time  as 

scrupulous  and  exact  in  supervision  and  scientific  regula- 
tion as  the  conditions  of  industry  and  the  laws  of  political 

economy  will  permit)  If  the  terms  and  conditions  for 

acquiring  mining  property  be  so  difficult  as  to  materially 

restrict  the  number  of  prospectors  or  development  com- 

panies there  will  be  far  less  than  "maximum  use" ;  and  if 
no  right  of  supervisory  control  is  retained  by  the  Govern- 

ment there  will  seldom  be  "minimum  waste."  The  best 
code  of  mining  laws  will  inevitably  aid  in  the  develop- 

ment of  natural  mineral  resources,  and  at  the  same  time 

have  a  tendency  toward  the  right  species  of  conservation, 

as  contradistinguished  from  that  variety  of  it  which  seems 
to  aim  at  disuse,  stagnation,  and  paralysis. 

Failure  of  American  Mining  Law 

In  many  particulars  the  present  mining  law  of  the  United 
Siales  is  admittedly  a  failure,  and  in  other  respects  it  has 

both  its  critics  and  defenders.  I  propose  to  mention  briefly 

some  of  its  defects,  and  some  possible  amendments,  not 

because  there  seems  to  be  any  danger  that  our  worst  faults 

will  be  copied  by  others,  but  in  the  way  of  general  illumi- 
nation of  a  question  which  is  not  always  clearly  understood 

even  by  our  own  people. 

Briefly  stated,  the  United  States  mining  law.  known  as 

the  Act  of  1S72,  provides  for  location  by  discovery;  posses- 
sion perpetuated  by  annual  assessment  work ;  and  title  in  fee 

simple  to  the  surface  and  minerals  obtained  after  the  expend- 
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dure  of  a  certain  amount  of  money  by  the  pi 

acre,  and  the  observance  of  certain  formalities  as  to  survey, 

al-mining  laws  do  not  apply  to  all  of  the 

states.  They  an-  made  applicable  to  the  Western  • 
and  territories  with  the  exception  of  Michigan,  Wisconsin, 

Minnesota,  Missouri,  Kansas,  ami  Texas.  Mining  locations 

are  not   recognised   in   tl"  si   of  the   Mississippi 
river,  nor  is  there  m  any  slate  legal  authority  permitting 

one  man  to  prospect  or  mine  beneath  the  surface  of  ground 

owned  by  another  without  consent  of  the  latter.  To  this 
statement  there  is  one  important  exception,  ami  that  lies 

in  what  is  called  the  "apex  law"  under  which  the 
the  outcrop  of  a  vein  in  mining  claims  lias  the  right  to 
follow  and  mine  the  vein  on  it?-  downward  course  beneath 

the  surface  .if  a  claim  owned  by  another.  This  law  has 

proved  more  productive  of  expensive  litigation  than  of 
economical  mining,  and  in  many  of  the  more  recently 
established  and  more  progressive  mining  districts  has  been 

made  inoperative  either  by  common  agreemenl  or  by  com- 

promise between  adjoining  owners.1  Placer  mines  are 
likewise  located  by  discovery  and  held  by  annual  work 

and  acquired  by  purchase  in  fee-simple  forever.  Known 
veins  within  placer  locations  must  be  declared  and  paid 

for  separately  or  else  they  are  excepted  from  the  placer 

patent  and  can  be  located  by  others  in  'lode  claims.'  AH 
veins  on  placer  ground  not  known  to  exist  at  the  time  of 
application  for  patent  belong  to  the  grantee,  hut  without 

extra-lateral  or  apex  rights.  If  an  applicant  tor  a  placet- 
patent  can  be  shown  to  have  had  knowledge  of  a  valuable 
lode  within  his  lines  prior  to  the  making  of  his  patent 

application,  his  title  as  to  that  vein  may  he  canceled  for 

fraud  at  any  time  upon  application  of  a  contesting  locator. 
There  is  no  limit  to  the  time  for  such  contest.-  and  they  ate 

still  lxdng  brought  ii  -  twenty  years  after  placer 

patent.  The  law  is  very  defective  on  this  point:  for  it  fre- 

quently happens  that  veins  discovered  today  have  a  value 

by  reason  of  improved  transportation  facilities  or  metal- 
lurgical processes,  although  these  same  veins  were  of  no 

value  whatever  when  the  placer  claim  was  located  and  pat- 
ented. The  owner  of  such  a  claim  is  sometimes  put  to  the 

expense  and  annoyance  of  defending  such  contests  re- 
peatedly, since  there  is  no  limit  to  the  number  of  contest- 

ants. The  law  should  lie  amended  so  as  to  make  it  in 

sihle  to  attack  a  placer  patent  on  such  charges  alter  J 

-  liable  term  of  years.  Another  absurd  Feature  of  the 
placer  act  is  that  providing  for  the  location  of  oil, 

iron  tire,  anil  other  deposits  in  the  same  manner  as  aurifer- 

ous gravel.  Coal  lauds  are  sold  by  the  Government  upon  an 
appraised  valuation,  and  the  amount  of  land  that  may  be 
legally  acquired  is  limited  for  an  individual  to  Kin  acres  and 
for  an  association  to  640  acres.  Tracts  of  such  limited  area 

do  not  often  justify  the  installation  of  the  most  efficient 
equipment,  and  economical  operation  is  therefore  inn 
hie  under  the  terms  of  the  very  law  which  was  expressly 

designed  t,.  promote  economy  and  prevent  monopoly. 

A.BSKKC!  nr  Leasing 

Vnder  the  present  United  Stales  law  there  is  no  general 

system  of  separation  of  surface  from  mineral  rights,  no 

leasing  of  mines  from  the  Government,  no  payment  of  rental 

or  royalty,  and  no  Federal  supervision  or  control  after  loca- 
tion and  patent.  Taxes  ate  paid  to  the  state  and  county, 

and  mining  regulation  is  attempted  by  many  states.  Un- 
fortunately there  is  no  uniformity  of  principle  ami  practice 

as  lo  these  matters,  nor  any  stability.    •  assurance  of  per- 
manence in  any  state  either  as  to  methods  of  operation  re- 

quired or  basis  of  taxation. 
Although  it  has  been  successful  elsewhere  and  has  much 

to  recommend  it.  the  Government  leasing  system  has  never 
met  with  much  favor  in  the  United  Slates.  There  is  not  at 

present  Strong  opposition  to  grants  in  perpetuity  by  the 
Government,  although   the   leas:  as   been    n 

mended   by   some  organizations  and   public  officials.     There 
is  a  hesitancy  to  create    re  bureaus;  tor  bureaucratic  ad- 

•Thirty -Second  Annual  Report.  Director  U. 
ji   15,  Washington,  1911. 

S.  Geol.  Sur.. 

ministration  is  not  popular  with  those  who  have  tried  to 
transact  business  with  many  of  them. 

KEoriRKMKNT  Of   DISCOVERY 

Aside  from  the  generally  condemned  apex  law.  there  are 
two  or  three  features  or  our  present  system  which  should 

be  speedily  remedied.  The  first  is  that  provision  of  the  law 

reqni]  very  of  valuable  mineral  before  location. 
There  is  really  no  sense  in  such  a  requirement.    What  seems 
valuable  to  one  man  is  often  worthless  to  another:  and  what 

is  of  no  value  today  may  be  worth  a  million  in  a  year  or 

two.     Moreover,  it  sometimes  requires  a  year's  work  ami  a shaft  several  hundred  feet  deep  before  the  actual  discovery 

ire,    even    though    the    surface    indications    give    ample 
ise  of  its  existence  below.     Every  mining  engineer  and 

gist  knows  that  many  ore  deposits  have  no  value  what- 
ever immediately   upon   the   surface   of  the   ground.      Why 

not  allow  a  prospector  to  stake  out  his  mining  claim  wher- 
ever he  chooses  on  the  public  domain,  and  hold  it  so  long  as 

lie  performs  the  required  amount  of  development  work? 

Limit  the  Ximbkr  ok  Locations 

Another  defect   in   our  present    law  is  that    permitting  a 

prospector  to  locate  an  indefinite  number  of  mining  claims 
and  to  hold  them  without  doing  his  assessment  work.  Many 

promising  districts  are  kept  from  becoming  hives  of  indus- 
try and  producers  of  mineral  wealth  by  the  tying  up  of 

their  territory  in  this  way.  The  prospector  should  he  re- 
stricted in  the  number  of  his  locations,  and  real  development 

work  should  be  exacted. 

Right  ok  Appeal 

The  last  important  defect  in  the  1'nited  States  and 
Alaskan  mining  and  land  law  to  which  1  wish  to  call  atten- 

tion is  the  lack  of  any  provision  for  appeal  to  the  courts 
from  the  decisions  of  administrative  officers.  It  is  contrary 

to  the  general  spirit  of  our  institutions  and  an  anomaly  in 

constitutional  government  to  take  away  from  any  citizen 

property  rights  to  which  he  considers  himself  .justly  entitled 
under  the  law.  by  the  mere  liat  of  an  appointed  government 
official  who  is  here  today  and  gone  tomorrow.  To  place  in 
the  hands  of  such  officials  the  tinal  dicta  in  matters  involving 

property  valued  at  hundreds  of  thousands  of  dollars,  and 

to  provide  no  method  of  appeal  to  any  duly  constituted  non- 
political  judicial  tribunal  is  not  only  lo  subject  the  said 

officials  to  great  and  unnecessary  tests  of  moral  courage  and 

fidelity,  but  to  require  in  them  the  qualifications  of  superior 

judges  ami  experience  in  the  interpretation  of  the  law 
which  many  of  them  cannot  be  expected  to  possess.  Serious 
injustice  may  be  done  without  any  remedy  at  law  to  the 

defeated  applicant.  In  the  interests  of  justice,  provision 
should  be  made  for  appeals  in  important  cases,  and  perhaps 

in  all  cases,  from  decisions  of  the  Commissioner  of  the  Gen- 

eral Land  Office  or  the  Secretary  of  the  Interior  to  some 

court  of  competent  standing  and  jurisdiction,  whose  de- 
cisions could  and  would  be  accepted  by  the  public  and  the 

interested  parties  as  justified  by  the  law  and  evidence.  1 

am  gratified  to  notice  that  this  point  has  been  carefully  cov- 
ered in  the  recommendations  of  the  Canadian  committee  on 

this  subject. 

Comparison  op  English  and  Amtssican  Systems 

A     nparison   of  the  mining  laws  of  the   United  States 
with  those  of  other  English  speaking  countries  will  disclose 
a  fundamental  difference  in  the  underlying  theory  of  the 

proprietorship  of  minerals,  and  heme  in  the  attitude  of  the 

courts  upon  the  subject  as  reflected  in  their  decisions.  Re- 

cent publications  of  a  report  upon  the  '.Mining  Laws  of 
Australia  and  New  Zealand."'  has  caused  considerable  dis- 

cussion because  of  the  fact  that  its  recommendations  have 

been  to  a  certain  extent  adopted  by  other  government  offi- 

cials in  their  annual  reports  and  public  addresses.  This  re- 

port apparently  assumes  a  similarity  between  British  laws 
and  those  of  the  United  States  in  certain  respects  where 

actually  a  wide  difference  exisK. 

■Bull.  305.  O.  S.  Geol.  Sttrw.  by  A.  C.  Veatrh.  with  a  pref- 
ace by  Walter  I..  Fisher.  Washington.  1911. 
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"Si   ther   tvgnlmn   nirlil.   nor  Vrm 
While  il 

■  .1  the  po»  I  nefa  rtal 
Ik  wisdom  see*  lit.  « itlun  tin-  limit!  ■•! 

■  ition,  u-  nl  upon  ami  controlled 
•■utiivlx    I..  A    distinction    l 

;iml   should   be  observed   between    ultimate   ownership  and 

right  -Mlian 
right,  mill  titli'  i~  parted  with,  "ii  the  other. 

The  its  in  Ihe  I'liited  States,  the  latter  does  not. 
The  ownership,  as  well  as  (be  manner  "i  exercising  control, 

dated    in    the    United    States    bj 

"Tin'    fundamental    principles   ••(    th   mmon    law   of 
England  ware  to  a  <•  1 1 ;i ii i  extant   ingrafted  inl   i 

en   we  separated   fr     tin*  mother  country  ami 
rulf  of  action  in  the  absence  of  legisla 

iii>n.    A^  ■  genera]  rule,  under  the  common  law  mn 
the  property  of  il   wner  of  the  land,  the  property 

in  tli  irryinir  with  it  the  ownership  of  everything 

in  ii .•  Wherefore  the  ownership  of  the  surface  was 
the  beat  prima  facie  title  t"  the  ownership  also  of  the  mines.9 
This  prima  facie  ownership  continued  until  rebutted  by 

showing  either:  ill  thai  the  land  contained  'royal  mines'; 
or  (2)  thai  it  was  subject  to  some  particular  custom  thai 
defeated  the  prima  facie  ownership,  as  in  the  case  of  ill" 
mi  mines  hi  Cornwall  and  Devon  and  the  lead  mini 

Derbyshire;  «r   (3)   thai   the  ownership  of  the  mines  and 
minerals  had  1   ome  in  fact,  from  diven  causes  several  and 

distinct  from  tl»'  ownership  of  the  soil  and  surfao 

Bj  the  term  'nival  mines'  was  meant  mines  of  gold  and 
silver.  These  belonged  exclusively  to  the  Crown,  by  pre- 

rogative, although  in  lands  oi  subjects.  In  this  respect  the 
rule  was  the  same  as  under  civil  law.  Tl  was  at  one  time 

contended  thai  mines  or  mineral  deposits  containing  the 
baser  metals  in  combination  with  either  gold  or  silver  were 

nival  mini's.  This  contention,  however,  was  set  at  rest  by 
statutes  enacted  daring  the  reign  of  William  and  Mary,11 
wherein  ii  was  declared  that  no  mine  should  be  deemed 

mval  by  reason  of  its  containing  tin,  copper,  iron,  or  lead 
in  association  with  gold  or  silver.  Tims,  those  mines  only 
came  to  !><•  classed  as  mval  in  which  were  found  the  precious 

als  in  the  pure  stale.  Briefly  stated,  the  regalian  right 
to  mines,  as  recognized  in  England,  was  confined  to  those 
of  the  precious  metals,  gold  and  silver.  The  base  substances 
belonged  to  the  owner  of  the  soil,  except  in  certain  locali- 

ties where  immemorial  custom  bad  modified  the  rule.1- 

Ai  the  present  time  "England  has  no  general  mining 
laws.  Legal  questions  governing  the  ownership  of  mines 
and  minerals  have  been  determined  on  the  general  princi- 

ples of  the  common  law."13 
As  distinguished  from  ll   ommon  law  the  theory  of  the 

civil  law  is  thus  clearly  stated  by  II.  \V.  Halleck: 

"All  continental  publicists  who  have  written  upon  the 
subject  lay  down  the  fundamental  rule,  that  mines,  from 
their  very  nature,  are  not  a  dependence  of  the  ownership  of 
the  soil :  that  they  ought  not  to  become  private  property  in 
the  same  sense  as  the  soil  is  private  property;  but  that  they 
should  be  held  and  worked  with  the  understanding  that 
they  are  by  nature  public  and  that  they  are  to  be  used  and 
regulated  in  such  a  way  as  to  conduce  most  to  the  general 

interest  of  society."" 
C.  H.  Lindley  has  presented  concisely  the  theory  of  out- 

leading:  mining  lawyers  as  to  governmental  control  after 

patent,  as  follows:1" 

•Snyder  on  Mines,  Vol.  I.  p.  15. 
'Lindley  on  Mines,  Vol.  I,  p.  4,  First  Edition. 
*Blackstone"s  Comm..  p.  18;   Arundel  on  Mines,  p.  3. 
iBainbridge  on  Mines.  4th  Ed.,  p.  118;  MacSwlnney  on 

Mines,  p.  27;  Rogers  on  Mines,  p.  247. 
"'Bainbridge  on  Mines,  4th  Ed.,  p.  27. 
"William  and  Mary  C,  30;  5  William  and  Mary  C.  6. 
'=LindIey  on  Mines.  1st  Ed..  Vol.  I.  p.  4. 
'■'Lindley  on  Mines,  loc.  cit. 
"Introduction  to  De  Fooz  on  the  Law  of  Mines,  p  x; 

Lindley  on  Mines,  1st  Ed„  Vol.  I,  p.  14. 
'"■Lindley.  loc.  cit.,  p.  29. 

wuh  mining  lands  or  ihc  mining  industry  after  ii 
parti  with  the  title.  This  title  vents  in  the  patentee  abso 
lulelj  to  tin  Ihc  property   granted.     No  royalties 

il ;  nor  i-  a  iieutal  supen  ision    |. 

perhaps  in   the   isolated  case  of   hydraulic  mini's  in   Coit- 
al attempted.     I  pon  the  issuance  of  the  deed  oi   the 

Government    the   mineral    \t  en    private    propi 
subjocl  i"  the  same  rules  as  other  property  in  the  Btate  with 
reference  to  the  transfer,  devolution  by  descent,  and  all 
other  incidents  of  private  ownership  prescribed  bj  the 
laws  oi   the  Btate.     Briefly  stated,  properly  in  mines,  once 
vested  absolutely  in  the  individual,  h   mes  subject   to  the 

.same  rules  of  law  as  other  real  property  within  the  Btate." 

Did  .  States  W  a\  t  [to  Riohi  .' 

Bui  lately  we  arc  told  that  the  I  micii  Stales  -lias  never 
waned  its  riirlit  to  the  precious  metals,"10  and  that  "in  all 
Btatea  where  the  Federal  Government  has  never  owned  the 
land,  and  there  are  in  such  slates,  il   wnenhip  of  the 

precious    lals  lies  with  the  Btate  government,"  and  "that 
in  siaics  where  ihc  ownership  of  the  land  has  hrcn  vested  in 
the    Federal    Goven   ni    the   ownership   of   the    precious 
metals  in  like  manner,  lies  with  the  nation,  and  that  as 

against  the  Government  no  person  has  a  right  to  gold  and 
silver  in  any  lands  in  Ihc  United  States  unless  this  right 

een  s]  ecifically  granted  to  him  in  the  deed  of  con- 

veyance."1' 

Here  is  a  most  radical  difference  of  theory.  Mr.  Yeatch 
would  have  the  Government  resume  dominion  ami  control 

of  gold  and  silver  and  by  implication  of  other  metals  be- 

neath Ihc  surface  ol'  all  lands  except  those  in  which  min- 
erals were  specifically  conveyed.  He  thinks  the  Govern- 
ment has  the  right  lo  gram  prospecting  permits  beneath 

private  property  and  the  power  to  collect  royalties  mi  min- 
erals produced  as  a  result  of  such  explorations.  In  other 

words  he  insists  upon  it  that  the  I'nilccl  Stales  is  in  pos- 
i  of  a  regalian  right,  but  docs  not  know  ii  or  has  for- 

gotten it.  lie  would  have  the  people  wake  up  and  seize 

what  is  theirs  from  all  mine  operators  who  are  thus  wrong- 
fully removing  from  the  ground  valuable  minerals  never 

specifically  granted  lo  them  by  the  Government.  It  can 
readily  he  seen  I  hat  il  is  a  matter  of  no  small  moment  to 
ascertain  whether  such  a  thing  is  possible.  Here  is  pro- 
posed  mining  law  revision  with  a  vengeance.  I  have  not  at 
hand  the  figures  lo  show  the  relative  proportion  of  lands 
patented  as  mineral  lands  and  in  all  other  classes;  but  have 
no  doubt  thai  Ihe  lands  granted  under  the  homestead,  pre- 

emption, desert  land  act,  private  entry,  townsite,  timber 
and  stone,  railroad  grants,  and  all  other  laws  exceed  in  the 

aggregate  the  lands  under  the  mining  laws  four  to  one. 
Xow.  if  the  minerals  under  three-fourths  of  the  privately 
owned  land  west  of  the  Mississippi,  and  practically  all  the 
lands  east  of  it.  really  belong  to  the  Government,  it  is  high 
time  for  the  Government  to  assert  its  right  and  to  exereise 
some  sort  of  control  over  its  vast  possessions.  This  is 
either  a  nebulous  and  iridescent  dream  or  a  very  important 
discovery.  If  the  former  the  bubbles  should  be  punctured, 

and  the  mist  dispelled,  before  arousing  too  many  false 
hopes:  if  the  latter  the  work  of  mining  law  revision  at  once 
assumes  paramount  importance.  Fortunately,  we  have  some 

illuminating  opinions  of  the  United  Slates  Supreme  t'ourt. as  a  guide  and  cloud  dispeller. 

Opinions  of  the  Supreme  Court 

In  the  case  of  Deffebaek  r.  Hawke,  115  U.  S.,  p.  400,  Mr. 

Justice  Field,  after  reviewing  at  length  the  various  acts  of 
Congress  relating  to  the  public  lands  of  the  United  States, 
concludes  as  follows: 

It  is  plain,  from  this  brief  statement  of  the  legislation  of 
Congress,  that  no  title  from  the  United  States  to  land  known 
at  the  time  of  sale  to  be  valuable  for  its  minerals  of  gold, 
silver,  cinnabar,  or  copper,  can  be  obtained  under  the  pre- 

emption or  homestead  laws  or  the  townsite  laws,  or  in  any 
other  way  than  as  prescribed  by  the  laws  specially  authoriz- 

ing the  sale  of  such  lands,  except  in  the  states  of  Michigan, 

ioBuII.  505,  U.  S.  Geol.  Surv.,  p.  116. 
iTBull.  505.  U.  S.  Geol.  Surv..  p.  101. 
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Wisconsin.  Minnesota.  Missouri.  Kansas.  We  say  'land 
knoicn  at  the  time  to  be  valuable  for  its  minerals.'  as  there 
are  vast  tracts  of  public  land  in  which  minerals  of  various 
kinds  are  found,  but  not  in  such  quantity  as  to  justify  ex- 

penditures in  the  effort  to  extract  them.  It  is  not  to  such 

lands  that  the  term  'mineral'  in  the  sense  of  the  statute  is 
applicable.  In  the  first  section  of  the  act  of  I860  no  desig- 

nation is  given  the  character  of  mineral  lands  which  are 
free  and  open  to  exploration.  But  in  the  act  of  1872,  which 
repealed  that  section  and  re-enacted  one  of  broader  import. 

It  Is  'valuable  mineral  deposits'  which  are  declared  to  be 
free  and  open  to  exploration  and  purchase.  The  same  term 
is  carried  into  the  Revised  Statutes.  It  is  there  enacted 

that  'lands  valuable  for  minerals'  shall  be  reserved  from 
the  sale  except  as  otherwise  expressly  directed,  and  that 

'valuable  n  posits1  in  lands  belonging  to  the  I'nited 
States  shall  be  free  and  open  to  exploration  and  purchase. 
We  may  also  say  lands  known  at  the  time  of  their  sale  to 
be  thus  valuable,  in  order  to  avoid  any  possible  conclusion 
against  the  validity  of  title  which  may  be  issued  for  other 
kinds  of  land,  In  which  years  afterward,  rich  deposits  of 
mineral  may  be  discovered.  It  is  quite  possible  that  lands 
settled  upon  as  suitable  only  for  agricultural  purposes, 
entered  by  the  settler  and  patented  by  the  Government  un- 

der the  re-emption  laws,  may  be  found,  years  after  patent 
has  been  Issued,  to  contain  valuable  minerals.  Indeed  this 
has  often  happened.  We.  therefore,  use  the  term  known  to 
be  valuable  at  the  time  of  sale,  to  prevent  any  doubt  being 
cast  upon  titles  to  lands  afterward  found  to  be  different  in 
their  mineral  character  from  what  was  supposed  when  the 
entry  of  them  was  made  and  the  patent  issued. 

Ami  in  the  case  of  the  Colorado  Coal  Co.  v.  the  United 

Stales.  123,  U.  8.,  p.  528,  Mr.  Justice  Matthews  uses  the 
following  language: 

A  change  In  the  conditions  occurring  subsequently  to  the 
sale,  whereby  new  discoveries  are  made  or  by  means  where- 

of it  may  be  profitable  to  work  the  veins  as  mines,  cannot 
affect  the  title  as  it  passed  at  the  time  of  the  sale.  The 
question  must  be  determined  according  to  the  facts  in  ex- 

istence at  the  time  of  the  sale.  If  upon  the  premises  at  the 

time  there  were  not  actual  known  mines'. capable  of  being 
profitably  worked  for  their  profit,  so  as  to  make  the  land 
more  valuable  for  mining  than  for  agriculture,  a  title  to 
them  acquired  under  ibe  pre-emption  act  cannot  be  sue 
cessfully  assailed. 

Since  these  are  the  opinions  of  the  highest  courl  in  our 
land  it  is  probable  thai   although  the  advocates  of  radical 

revision  of  our  mining  law  may  be  able  to  change  the 
of  iis  superstructure  they  will  hardly  be  able  to  mine  deep 

enough  l"  disrupt  its  solid  rock  foundations.     Ii  will    i- 
tinue  to  present   fundamental  differences  from  the  mining 
law  of  Canada  on  the  north,  and  from  that  of  Mexii   n 

ihe  south,  but  rights  already  granted  will  not  easily  be  sel 
aside. 

General  i  Ionclusions 

Summarizing   these  somewhat   disjointed  remarks,  ii  ap- 
pears in  general  thai  : 

1.  The  development  and  prosperity  of  all  countries  is 

vitally  affected  by  the  provisions  of  their  laws  relating  to 
mines. 

2.  Greater  inducements  and  more  liberal  rewards  should 
be  offered  in  unsettled  countries  than  in  districts  of  denser 

population. 

,'i.  Continuous  development  work  should  he  required  and 
rigidly  enforced,  but 

-1.  No  narrow  limit  should  be  placed  on  the  amount  of 
property  held  by  an  individual  or  corporation  so  long  as 
the  aggregate  amount  of  work  equals  the  product  of  the 

net  units  of  area  held  multiplied  by  the  amount  of  de- 
velopment required  for  each  unit  area. 

5.  In  case  of  any  contest  either  between  rival  claimants 

or  between  a  locator  and  ilic  Government  full  privilege 
should  he  given  of  appeal  to  the  courts  as  in  other  matters 
wherein  the  title  to  property  is  involved. 

In  addition  to  tl  and  with  particular  reference 

to  the  United  States,  taking  into  account  the  system  of 

mining  law  there  established  by  long  years  of  prece- 
dent and  custom,  the  following  recommendations  are  tenta- 

tively presented  ::s 
a.  The  apex  law  -1m. old  be  abolished. 

"It  should  be  clearly  understood  that  for  these  sugges- 
tions the  writer  is  alone  responsible.  They  do  not  in  any 

sense  pretend  to  reflect  the  views  of  the  Mining  and  Metal- 
lurgical Society  of  America,  or  its  Committee  on  Mining 

Law. 

6.  Mining  claims  should  be  loeatable  regardless  of  a 

'discovery'  and  held  only  so  long  as  the  specified  develop- 
ment work  is  performed  in  good  faith. 

c.  Placer  locations  should  be  limited  to  deposits  of  loose 

materials  above  solid  bedrock. 

d.  A  stnlaje  of  limitations  should  establish  a  reasonable 

term  of  years  beyond  which  placer  patents  shall  be  im- 
mune from  attack  on  the  ground  of  misrepresentation  in 

ihe  patent  application. 

i.  Special  statutes  should  he  enacted  providing  for  the 
location  and  working  of  oil.  phosphates,  rare  earths,  haloids, 
and  other  mineral  substances  not  specifically  mentioned  in 

the  present  laws. 
f.  Existing  titli's   should   be   fully   recognized   and   t   - 

finned  and  no  effort  should  be  made  to  create  retroactive 

legislation. 
I  have  purposely  avoided  any  discussion  of  the  relative 

advantages  or  disadvantages  of  permanent  alienation 
title  as  opposed  to  the  government  leasing  system.  For 
Canada.  1  am  confident  the  latter  system  is  to  be  preferred. 

and  am  pleased  to  find  myself  upon  this  point  in  accord 

with  the  majority  of  Canadian  mining  men. 

Hydraulic  Equivalents 

The  I".  S.  Geological  Survey  prints  in  many  of  its 
Water-Supply  Papers  a  list  of  convenient  equivalents  for 

use  in  hydraulic  computations.  The  following  form  a  por- 
tion of  the  list : 

1  sccoud-fooi  equals  411  California  miner's  inches  llaw of  March  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 
1    sec   1-foot  equals  411  Arizona  miner's  inches. 
1  second-fool  equals  7.48  United  States  gallons  per  sec- 

ond; equals  448.8  gallons  per  minute:  equals  846,272  gal- 
lons for  one  day. 

1   sci   1-foot  equals  about  1  acre-inch  per  hour. 
1  second-fool  lor  one  day  covers  1  square  mile  0.03719 inch  deep. 

  d-fool    for  one  day  equals  1.983  acre-feet. 

1  si   l-fool  foe  'mi-  28-day  month  equals  55.54  acre-feet. 

1  second-foot   for  one  29-day  month  equals  57.52  acre-feel. 

1  second-fool  for  one  30-day  month  equals  59.50  acre-feet. 
1  second-foot  for  one  31-day  month  equals  (11.40  acre-feet. 

Hill  California  miner's  inches  equals  18.7  United  States 
gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.f>(i 
acre-feet. 

HID  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  Stales 

gallons  per  second. 
100  Colorado  miner's  inches  for  one  day  equals  5.17  acre- feet. 

1,000.000  United  States  gallons  per  day  equals  1.55  second- 
Eeet. 

1,000.000  United  States  gallons  equals  3.07  acre-feet. 
1,000,000  cubic  feet  equals  22.95  acre-feet. 

1    acre-foot  equals  325,85(1  gallons. 
1    cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1    horse-power  equals  1    second-foot  falling  8.80  feet. 
To  calculate  water-power  quickly: 

Sec- f t.  X  fall  in  feet  ,      , 
  =  net  horse-power  on  water-wheel  real- 

izing Ml';    id'  theoretical    power. 

Tut:  Zarunia  mining  district  of  Ecuador  has  long  been 
considered  one  of  the  richest  and  most  promising  mineral 

zones  nt  the  Republic,  hut  up  lo  the  present  time  Ihe  cost 
of  transportation  and  the  difficulties  attending  a  profitable 

exploitation    of   the   mineral    deposits   of    that    region    have 

greatly    retarded     its    develo]   snt.     The    railway    from 
Macbala  to  Loja,  a  concession  for  the  <   struction  of  which 
lias  been  granted,  will  traverse  lliis  rich  section  of  Ecuador, 

and  should  greatly  stimulate  not  only  the  development  of 

the  mining  industry  but  of  agriculture  and  stock  raising 

as  well 
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The  International  Smelter,  Utah 

smelling  planl  ..t  the  iDleraalional  Smelting 
|  Refining  Co   l»  4  «to,  in  Tooak   unty, 
Utah.     Construction  >.t   the  plant,  which  was  designed  bj 
r    11    Repaint,  «.i-  started  earij  in  1908,  and  lh(   pper 
smelting  equipment  was  blown  in  Julj  1010.  Ii. 
two  land  furnaces  and  a  bag-boose  have  been  added  to 
Iba  plant  ami  will  ba  blown  in  early  tin-  year.  These 
.In  no)  appear  in  tin-  accompanying  iUoatration,  which  shows 
only  the  eopper-amelting  equipment.  Tin-  smelter  i-  on 
the  west  aide  of  tin-  Oquirrfa  range  "t   mountaina,  on  the 

i   slopes  mi   which  are  tin-  mining  districts  ol 
bam  and  Tintic.    Tin-  Utah  Metal  Mining  Co.  i-  now  eu 

i  in  driving  a  tunnel,  over  11,000  ft.  long,   fr    a 

point  in  Pine  canyon  near  tin1  smelter,  t<>  a  point  mi  Can' 
Pork,  en  tin-  Bingham  side  of  the  range.  This  tun 

8  i>\  9  it.,  doable  tracked,  ami  lias  a  grade  "t'  ':',.  Be 
sides  cutting  orebodies  in  depth,  ii  baa  developed  a  con- 

siderable Bow  nt  «aicr.  Pending  the  completion  <•!  the 
tonne!  mi  aerial  tramway,  -t  miles  long,  i-  employed  to 
transport  ore  across  tin*  range;  one  end  "I   tin'  terminal  is 

i-  noi  tapped  into  a  ladle,  ap  thai  some  idea  uiaj  i« 
obtained  ol  the  nuantit)  being  used.  Tin'  eanvi 
ordinary  shells  which  have  been  npplied  with  a  baaic  lining, 
mill  an-  "ni>  operated  on  da}  shift,  being  kept  hoi  ovai 
night  liv  filling  them  with  cinders  From  the  reverberator) 
furnaces.  In  tins  way  ii  is  possible  to  make  a  slag  con 

iiiiiiinu'  3 ;' .  "si'1  ;  tin-  silica  ii  supplied  in  the  fonn  "i 
silicious  lump  ..re.  two  'boats'  ol  ore  usually  sufllcini 

ton  charge  of  matte.     The  planl   is  producing  about 
a  million   pounds  "i    blister  per  month.     The  convi 
building  is  marked  //  in  tin-  illustration.     The  main  stack 
i.   at    /..     All    parts  ..i    the   plant   air   served   by  a 

of   interconnecting   track-;   tin. si-  nt    /.   ami   it  arc  the  die 
tnn-ks  from  tlie  crushed-ore  bins;  •  is  the  track  to  the 
reverberatory  furnaces;  ami  t  is  tin-  track  to  Hie  converter 

bouse;  and  the  tracks  to  the  receiving  inns  are  Been  at  /'. 
Near    the    p.. ill!     fr      which    the    photograph    is    taken    is 

the  lead-smelting  plant  of  this  company.    This    isi.-ts  of 
Dwight-Lloyd    toasters,   two  50   bj    180-in.    blasl  furnaces, 

■  bag-house;  this  equipment  is  just  in  process  oi 
put  into  use.  Km-  some  time  ores  have  been  purchased 
mi. I  placed  on  the  stock  pile-  al  the  smelter,  ami  contracts 
have  been  made  with  a  number  of  lead  mines,  a   ng  them 

COPPER   SMELTING   PLANT.   INTERNATIONAL  S.  A   R.  CO. 

seen  at  .1  in  the  illustration.  From  this  point  the  ore  goes 

to  the  main  receiving  bin-,  ii.  in  standard  railway  cars, 
as  also  do  the  ores  from  other  districts.  The  shed  at  B 

covers  the  bin-spouts,  whence  the  ore  is  drawn  off  into 
charging  ears.  At  D  is  seen  the  sampling:  mill,  and  C  is 
the  building  in  which  silicious  ores  for  lining  are  crushed. 
The  crushed  and  sampled  ore  then  goes  to  the  bins  at  E. 
The  sulphide  ore,  after  crushing,  is  drawn  out  upon  a  series 
of  automatically  weighing  belt-conveyors,  which  convey  it  to 
the  McDougall  roasters  in  the  building  at  K.  There  are  32 
of  these  roasters,  but  only  15  are  in  use,  as  the  ore  ton- 

nage received  while  the  tunnel  is  under  construction  is 
somewhat  restricted.  A  certain  amount  of  silicious  ore  is 

added  upon  the  fifth  hearth  of  the  roasters,  thus  keeping 
the  temperature  at  the  proper  elevation  and  serving  to 
beat  the  ore.  The  dust-chamber  for  the  roaster  gases  is 
seen  at  ./.  The  sulphides  are  roasted  so  that  the  smelting 

charges  contain  about  7%  S;  this  corresponds  to  a  matte- 
fall  of  15  to  18  tons  per  furnace-day.  The  furnaces,  con- 

tained in  the  building  seen  at  6?,  are  of  the  Anaconda  type 

and  smelt  about  200  tons  each  per  day.  with  a  fuel  eon- 
sumption  of  52  tons  of  coal  per  day.  The  waste-heat  boil- 

ers furnish  power  enough  for  the  generation  of  electricity 
to  supply  the  plant  and  the  Highland  Boy  mine.  The 
power-house  is  seen  at  F.  The  reverberatory-furnace  slag, 
which  is  40  to  42c>  SiO,,  is  tapped  off  directly  at  the 
back  of  the  furnace,  and  the  matte,  which  runs  20  to  30% 
Cu,   was  at   first   tapped   directly   into   the   converters,   hut 

the  Daly-Judge  at  Park  City  and  mines  in  the  Coeur 
d'Alene.  The  lead  bullion  will  he  shipped  East  for  refining. 
An  interesting  feature  of  the  bag-house  construction  is 
the  method  of  removing  the  collected  fume  from  the  bags. 
This  will  be  done  by  reversing  the  direction  of  the  current 

for  a  short  time  in  a  'bay'  of  bags  by  reversing  the  direc- 
tion of  rotation  of  the  fan.  The  accumulated  fume  is  thus 

drawn  into  the  chamber  beneath,  where  it  can  be  collected 
and  drawn  off  into  cars.  This  method  was  devised  at  the 
Midvale  plant  of  the  United  States  S.  R.  &  M.  Company. 

The  copper-smelting  plant,  which  has  a  capacity  of 
1500  tons  per  day.  is  at  present  handling  about  800  tons 
per  day.  This  is  clue  to  a  shortage  of  ore-supply,  as  the 
mines  have  been  unable  to  deliver  the  expected  tonnage. 
When  the  long  tunnel  of  the  Utah  Metal  Mining  Co.  is 

completed  it  is  'hoped  that  a  more  ample  supply  will  be 
available.  The  heading  from  the  Tooele  side  had  advanced 
7000  ft.  on  February  1.  while  the  Bingham  heading  had 
only  reached  a  length  of  600  ft.,  leaving  approximately 
4000  ft.  to  be  done,  as  the  total  length  of  the  tunnel  is 
a  little  over  11,000  ft.  At  the  present  rate  of  advance  the 
work  should  be  completed  about   September  1. 

The  possibility  of  trouble  from  damage  done  by  fume  has 
been  discounted  by  the  securing  of  easements  upon  a  ma- 

jority of  the  farms  lying  within  four  miles  of  the  smelter. 
The  company  is  thus  free  from  danger  of  being  closed  by 
injunction,  but  is  still  subject  to  suits,  though  no  damage 
has  been  done  as  vet. 
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Mechanical  Features  of  the  California  Gold-Dredge — III 
Bv  Robert  E.  Craxstox 

•Wise  Rope.-  Wire  roj  >■  is,  used  on  the  dredges  for  hoist- 
ing t lie  digging  and  .-lark  ladders,  spuds,  for  all  the  swing- 

ing-lines, and  for  guying  tin-  gantries.  On  aecount  o 
small  diameter  of  sheaves,  the  necessity  for  the  ropes 

under  water  iiari  of  the  time,  and  the  general  hard  service 

they  get,  their  life  is  short  as  compared  with  ropes  used 
for  most  other  purposes.  idge  constructors  use 

the  regular  open  ami  closed  sockets  for  their  guy-rope  ends, 
and  others  think  this  practice  is  dangeron  clips. 

I  have  never  bad  any  trouble  with  standard  rope-sockets 
if  properly  attached  to   the   rope  end.     This  may  he  done 

by   lirst    spreading  the   win'   Btrands,   treating   them   with 
dilute   hydrochloric   acid,   inserting   in   the   socket    will 

strands  spread   b  i< hi.  and  then  filling  with  melted 
zinc.      The   ends   of   the    wil  not    he   turned 

but  left  straight.  If  turned  over  some  are  likely  to  gel 
more  strain  than  others,  and  to  break  and  cause  trouble. 

Different  makes  and  types  of  wire  rope  are  used.  My 

experience  points  I"  standard  6  in  plow-steel  hoisting  rope 
for  ladder,  spud,  and  side  lines,  and  6  7  crucibli 

standing  rope  for  the  guys.  Hoi  Stockholm  tar  makes  a 

good  dressing,  also  n  any  of  the  rope  greases  to  be  had 
on  the  market.  Whatever  dressing  is  employed,  it  should 
be  used  freely. 

Sheaves. — The  sheaves  used  for  the  various  purposes  are 
made  of  east  steel  in  preference  to  cast  iron.  They  are 
bushed  with  bronze  or  casl  iron  and  their  hubs  made  as 

long  as  possible.     When  long  hul  well  he  used,  as 

in  multiple  blocks,  the  pins  should  he  made  of  large  diam- 
eter, so  that  the  pressure  will  not  be  I  on  each  unit 

of  resisting  surface. 

Pumps. — Three  centrifugal  pumps  are  ordinarily  used  on 
a  gold-dredge.  The  high-pressure  pump  should  be  designed 
to  have  a  working  head  of  at   [i  . :  more  is  better 

if  the  gravel  is  at  all  hard  to  wash.  This  pump  furnishes 

the  water  for  the  spray  pipes  or  jets  in  the  screens  and 

is  direct-connected  to  iis  motor.  The  low-pressure  pump 
is  likewise  driven  by  a  direct-connected  motor  and  should 

have  a  head  of  20  to  30  ft.  This  water  is  piped  to  the 
tables  where  needed,  depending  on  tlie  nature  of  the  gravel 

and  the  arrangement  of  the  gold-saving  tables.  The  priming 

or  fire  pump  is  usually  a  two-step  pump  with  a  working 
head  of  100  ft.  or  more.  This  pump  is  used  in  case 

fire,  for  washing  down  decks,  in  cleaning  up.  for  pumping 

out  the  bilge,  and  for  priming  tin-  larger  pumps.  All  pu 
should  be  fitted  with  both  foot  and  check  valves.  By-pass 
piping,  equipped  with  the  requisite  valves,  should  be  put 

in  to  be  used  for  priming.  The  foot-valves  arc  provided 

with  a  grating,  and  the  suction  should  be  still  further  pro- 
tected by  a  wire-netting  box  attached  to  the  side  of  the 

dredge.  If  this  box  be  made  of  amide  dimensions,  saj  8 
by  15  ft.,  a  %-in.  mesh  will  work  well.     If  a  smaller  box 
be   used.    l  •>   or will   have   to  he   used,   other- 

wise it  is  liable  to  become  stopped  up. 

Motors. — Three-phase  induction  motors  arc  used  on  all 

standard  California  dredges,  variable-speed  for  the  digging 
and  winch  motors  and  constant-speed  for  the  other  pieces 

of  machinery.  Lately  a  form  bf  variable-speed  motor  has 
been  used  for  the  slacker  and  screen  drive:  which  gives  a 

better  starting  torque  for  getting  these  parts  under  way 
and  is  particularly  useful  when  it  is  necessary  to  start 

under  full  or  overload.  Any  of  the  standard  type! 
motor  give  most  excellent  results  if  the  proper  sizes  are 
provided. 

TRANSFORMERS.  nary  to  bring  current    lo  ihe 

dredge  at  2200  or  4400  volts,  then  transform  down  on  the 

dredge  with  three  oil-cooled  transformi  re  to  4411  volts.  Many 
of  the  later  boats  are  using  2200-v.  motors,  thus  avoiding 

•Abstract  from  the  Journal  of  the  American  Society  of 
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the  use  of  transformers  altogether.  Besides  the  three  main 

transformers,  another  small  one  reduces  the  current  to  110  v. 

for  lighting  purposes.  All  of  the  transformers  are  mounted 
in  steel  or  asbestos-lined  compartments  opening  to  the 
outside  of  the  dredge.  They  have  pipe  connections  which 
allow  the  oil  to  be  drained  off  and  conveyed  overboard  to 

a  point  some  distance  from  the  transformers.  These  pre- 
cautions are  necessary  in  order  to  secure  the  best  insurance 

rates  and  are  to  be  recommended  as  a  safeguard  against 

fire.  Another  precaution  which  might  prove  useful  is  to 

provide  the  transformer  housings  with  plate-steel  doors 
hung  from  the  top  with  an  automatic  latch  at  the  bottom 
and  so  constructed  as  to  be  readily  dropped  and  latched  in 
case  of  fire. 

Wring. — The  electric  current  is  brought  on  board  the 

dredge  by  a  three-conductor  armored  cable  on  floats  at  a 
point  near  the  stern,  this  pari  of  the  bull  having  the  least 
movement.  An  oil  switch  is  placed  near  this  point  and 

is  often  so  arranged  that  it  may  he  instantly  thrown  out 

from  the  pilot-house.  From  this  switch  the  current  is  con- 
veyed lo  the  transformers  in  case  low-voltage  motors  are 

used,  and  from  there  the  secondary  is  distributed  to  the 
different  switchboards.  The  latest  boats  use  conduits  and 

coinlulets  for  all  the  wiring.  II  open  wiring  is  used,  the 

conductors  should  not  be  stretched  too  tightly,  and  they 
should  all  be  stranded.  The  single  wires  are  likely  to  break 

under  the  severe  vibration  of  digging  and  the  movement  of 

the  hull  and  superstructure.  1  n   mmehd  stranded  con- 
ductors, even  with  the  conduit  wiring.  Wiring  connections 

for  tin'  motors  situated  on  the  lower  deck  can  he  made 

through  the  hold.  For  the  other  motors  the  best  method 
must  be  determined  according  to  the  conditions. 

SPUDS. — The  early  California  dredges  used  a  head-line  to 
dig  on.  and  even  after  the  spud  system  was  introduced  it 
was  a  mooted  question  which  was  the  better.  The  standard 

California  type  dredge  uses  the  spud  system  exclusively. 

the  head-line  beine;  abandoned  except  in  a  few  eases  where 
the  nature  of  the  gravel  or  other  conditions  are  unusual. 
At  first,  wooden  spuds  were  used,  then  one  wooden  and  one 

steel,  the  wooden  spud  being  used  to  step  up  with  and 
the  steel  one  to  dig  on.  Now  both  spuds  are  often  made 

of  steel.  This  plan  is  by  far  the  best,  since  if  one  breaks. 

the  other  may  be  used  to  dig  on,  using  the  head-line  to 
step  up  with.  If  only  one  steel  spud  is  provided  and  a 
break  occurs,  the  dredge  must  he  shut  down  at  once  and 

i  he  broken  spud  taken  out.  repaired,  and  put  in  again 

before  any  digging  can  be  done.  Several  forms  of  spud 
are  used,  and  their  make-up  can  best  be  understood  by  re- 

ferring  to  the  figure,  which  shows  views  and  cross-sections 
of  an  unusual  design.  An  extra  cover  plate  riveted  to  the 
tension  side  of  that  portion  of  the  spud  having  the  greatest 

strain  adds  strength  with  comparatively  little  increased 
weight.  The  lower  ends  of  the  spuds  are  protected  by 

east-Steel  points,  which  extend  far  enough  into  the  struc- 
tural pari  to  give  ample  riveting  area.  The  later  designs 

are  made  longer  than  the  older  ones.  At  the  bottom  they 

are  acorn-shaped  and  change  gradually  from  a  circular  to 

a  rectangular  cross-section  at  the  point  where  they  enter 
the  structural  portion  of  the  spud,  and  they  often  extend 
S  or  TO  ft.  below  this  point.  Heavy  car  springs  are  often 
used  in  the  spud  frames  to  reduce  the  shocks  of  digging, 

and  those  using  them  think  thai  they  lessen  the  danger 

of  breaking  very  much.  This  is  doubtless  true,  hut  I  am 
of  the  opinion  that  it  also  reduces  the  digging  capacity 

of  the  dredge  and  that  the  best  remedy  for  broken  spuds 
is  to  build  them  stronger. 

Cranes  and  Repair  Devices. — The  modern  . hedges  are 
provided  with  traveling  or  boom  cranes  covering  the  heavy 

machinery,  so  that  repairs  and  replacements  may  be  made 
expeditiously   and    without    calling   in   more   men    than    the 
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A  thwart  (hip  I  beam  with  traveler, 

rward  portion  "i   the 
.1   bucket    I  lekels. 

vetcd  in  tlif  ladder,  into  which  chain 

booked  i"  bold  the  bucket  Inn-  after  parting.     Ii   ia  well 
to  have  an  I  beam  or  at  1-  or  book  well  secured 

the  ladder  boiat,  main  winch,  pumps,  transformers, 
ami  screen.     Over  the  bucket   line  a  thwart  ship  traveling 

•  twl.    It  should  be  i.r  anffleient  capacity  t" 
lift  the  upper  tumbler,  shaft,  and  gears,  and  should  extend 
far  enough  so  that  these  part.-  may  be  lowered  over  the 

aide  of  the  dredge-    It  a  betchwaj  is  provided  through  tin' 
upper  deck  on  each  aide  of  tin-  buekel  drive,  tliis  crane 
may  also  prove  useful   for  handling   parts  on   the  lower 
deck. 

I  If  1. 1..  Tin-  hull  is  built  of  Douglas  Hr  and  is  proportioned 
tn  accommodate  properly  the  machinery  which  it  supports. 
Before  designing  the  hull,  the    general    dimensions    ami 

The  bow   ia  ina.i.-  narrower  than  the  real  •  •!   tbi    ha 
the  frames  being  shortened  nod  the  side  plankii 
ami   bent   around  them.     How  much   this   portion  "t    tie 
hull  should  he  narrowed  down  «ill  de|   I  mi  the  width 
•  ■I  the  cut  it  is  desired  t"  her  with  n  - 

the  digging    ladder  projects   boy   I  the  bow.     Using 
spud  aa  a  centre  and   drawing   tl   utli   f  the  hull. 
digging  ladder,  ami  enl  tn  scale,  will  graphically  illustrate 
how  much  tn  bring  in  the  bows  so  that  the  dredge  may 
dig  its  way  along  anj  desired  width  of  out.  This  is  a 
general  description  of  the  most  common  type  of  hull  coo 
-unction.     I  lune  been  using  what   1  consider  a  s   what 
stronger  construction,  hut  one  which  is  more  expensive. 
Fore-and-aft  stringers  are  laid  below  the  thwarl  ship  tun 

In-!-.       The    posts    are    In. he. I    to    hoth    the    lore  ami  alt    ami 
the  thwart-ship  timbers,  the  bottom   planking  being  laid 
athwart-ships.  (lamps  are  use.l  above  the  thwart-ship  urn 
her-    the    same    as    in    the    other    form    of   construction,    the 
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weights  ol  all  machinery  should  be  determined  and  the  hull 
built  accordingly.  The  depth  largely  depends  on  the  weight 
to  be  supported,  the  beam  on  the  gold-saving  area  desired. 
the  length  and  width  of  well  on  the  dimensions  of  the  dig- 

ging ladder,  and  the  digging  ladder  in  turn  on  the  depth 
of  gravel  to  be  dug.  The  distance  from  well  to  stern  is 
determined  by  the  length  of  screen  and  the  general  dis- 

tribution of  machinery  fore  and  aft.  The  hull  rides  on 
an  even  keel  when  digging  at  an  average  depth  and  should 
have  a  freeboard  of  not  less  than  one-fourth  its  total  depth. 
The  cross-section  is  rectangular,  with  the  deck  slightly 
crowned.  Thwart-ship  frames  are  used,  the  bottom  plank- 

ing being  spiked  to  the  bottom  thwart-ship  timbers,  the 
decking  to  the  upper  timbers  or  deck  beams,  and  the  side 
planking  bolted  to  the  upright  side  posts.  Besides  these, 
two  or  more  pairs  of  posts  are  put  in  each  frame,  and 
to  these  the  well  planking  and  bulkheads  or  fore-and-aft 
trusses  are  bolted.  Clamps  or  fore-and-aft  strengthening 
timbers  are  bolted  inside  the  frames  at  the  corners  where 

the  posts  join  the  deck  beams  and  bottom  thwart-ship  tim- 
bers. The  size  of  these  clamps  depends  on  the  size  of  the 

hull.  Drift  bolts  are  driven  in  the  side  planking  and  bulk- 
heads, each  bolt  passing  through  2H-in.  planks.  They 

may  be  put  in  as  thickly  as  desired,  and  add  considerable 
strength  to  the  planking  and  bulkheads.  Four-inch  deck 
and  bottom  and  6-in.  side  planking  is  commonly  used.  The 
stern  is  often  planked  with  the  same  size  as  the  sides,  put 
edgewise  instead  of  flat.  At  the  point  where  the  spuds 
are  placed  a  short  bulkhead  or  extra  bracing  is  often  used. 
Just  aft  of  the  well  and  below  the  bucket  drive,  one  or 

more  vertical  cross-trusses  are  often  used,  likewise  hori- 
zontal cross-bracing  is  put  in  on  top  of  the  thwart-ship 

frame  timbers  along  the  compartments  adjacent  to  the  well 
and  extending  some  distance  aft  from  the  well  throat. 

FULL  END  VIEW  OK  POIXT  CASTING. 

difference  being  that  there  is  an  extra  set  of  fore-and-aft 
timbers,  to  which  the  bottom  planking  is  spiked,  this  plank- 

ing running  athwart-ships  instead  of  fore  and  aft.  This 
construction  requires  more  lumber  and  labor,  but  is  stronger, 

and  by  using  thwart-ship  planking,  full  lengths  can  be 
used,  doing  away  with  all  butt  joints.  The  tendency  of 

dredge  hulls  is  to  sag  along  the  fore-and-aft  centre-line. 
Where  fore-and-aft  planking  is  used,  this  movement  of 

the  hull  tends  to  open  up  the  seams,  but  where  the  thwart- 
ship  planking  is  used,  the  strain  is  lengthwise  of  the  plank- 

ing. When  a  hull  is  new  these  weaknesses  do  not  show, 

but  after  years  of  sen-ice  all  such  little  things  count,  and 
since  the  life  of  a  hull  determines  the  life  of  a  dredge, 

it  pays  in  the  long  run  to  use  every  precaution  possible 
to  add  to  the  stability  and  length  of  life  of  the  hull. 
Solid  fore-and-aft  bulkheads  are  recommended,  also  the 
use  of  well  plates  made  up  of  6  by  14-in.  planking  (for 
the  7  to  9-cu.  ft.  dredge),  laid  horizontally  below  the  deck 
beams  and  filling  the  roof  of  the  first  compartment  on 
each  side  of  the  well  for  30  ft.  each  way  fore  and  aft 

from  the  throat  of  the  well.  These  well  plates  are  par- 
ticularly useful   in   dredges  having  long  well  holes. 
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Another  plan  which  will  add  strength  at  small  cost  is 

to  pui  in  diagonal  wooden  braces  from  the  fore-and-aft 
timbers  near  the  bottom  of  the  intermediate  bulkhead  to 

the  clamp  near  the  top  of  the  well  hole.  This  will  aid 

erially  in  preventing  sag  toward  the  well  bole.  Still 

another  form  of  strengthening  construction  being  used,  par- 
ticularly mi  the  larger  hunts,  is  an  overhead  thwart-ship 

truss  with  heavy  hog-rods'  running  diagonally  from  the 
upper  chord  near  the  sides  bf  the  dredge  t"  ihe  bottom  of 
the  hull  ;it  the  well,  thus  preventing  sag  at  this  point. 
The  bottom,  sides,  bow,  stern,  and  deck  are  all  calked 

with  oakum  and  the  seams  pitched  or  similarly  treated. 
The  inside  is  treated  with  carbolineum,  Stockholm  tar. 
painted,  or  left  without  any  treatment  whatever.  On  the 

side  below  the  water-line  the  planking  may  he  painted 
or  not  as  desired.  Above  the  water-line  all  timber  work 

is  thoroughly  painted.  Before  putting  timber  together,  all 
joints  are  painted  with  white  lead,  mineral  paint,  or  coated 
with   tar  nr  carbolineum.     The  deck   beams  are  extended 

HOW   GANTRY,   9-CU.    FT.    DREDGE. 

beyond  the  sides  of  the  barge  at  the  alter  portion  of  the 

dredge.  Braces  are  put  under  these  in  order  to  support 

the  housing  uprights.  This  gives  extra  room  fur  gold- 
saving  area  or  passageways.  Hatchways  are  provided  for 

entrance  into  each  compartment,  also  a  system  of  ventila- 
tion should  he  installed,  using  either  mechanically  driven 

fans  nr  natural  ventilation  induced  by  cowled  ventilators. 

Proper  ventilation  will  do  much  toward  prolonging  the 
life  of  the  hull.     Sea-cocks  are  often   installed  in  order  to 

sink    Ihe  dredge  in    case  of  a   lire   which   has  gone   hey   1 

hope  oi  being  extinguished,  If  sea-cocks  are  used  they 
should  hr  placed  near  the  bows,  where  a  hot  fire  in  the 
housing  will  not  prevent. their  being  approached  and  quickly 
opened. 

Main  Truss.  A  large  number  of  the  California  dredges 
have  a  truss  along  the  sides  ol  the  well  and  extending 

bow  i"  -inn  gantry,  with  wooden  chords,  posts,  ami 
braces,  and  sieel  hog-rods.  This  truss  i>  made  15  to  25 

ft.  high,  Ihe  upper  chord  ut'len  being  used  to  support  the 
Upper  tumbler  bearings  and  the  upper  end  of  the  digging- 
ladder.  In  the  earlier  dredges  there  was  a  tendency  for 
the  hulls  to  go  down  at  how  and  stern  and  hump  up  near 

the  throat  of  the  well.  This  truss  assists  in  preventing 
this  condition,  strengthens  all  the  gantries  ami  spud  frame. 
and  makes  an  excellent  support  for  the  housing,  screens, 

etc.  It  should  he  designed  as  a  truss  supported  at  the 
middle  with  weights  suspended   at    each  end. 

Bow  Gantry. — At  Ihe  how  is  a  gantry  which  supports 
the  forward  end  of  the  digging-ladder,  the  details  varying 
in  the  different  dredges.  A  steel  cap,  of  box  or  I-beam 
section,  on  four  posts,  is  a  common  type.  In  some  dredges 
the  lour  posts  are  parallel;  others  have  two  posts  parallel 
to  the  well  sides  and  two  sloping  inward  joining  the  first 

at  the  cap.  Still  others  have  the  four  posts  parallel  for 
half  their  length,  the  two  outside  ones  being  cut  at  this 

point,  and  from  here  diagonal  braces  run  to  the  intersec- 
tion of  cap  and  inside  posts.  The  whole  gantry  is  in- 

clined forward  in  order  that  it  may  have  a  more  direct 

pull  on  the  digging  ladder.  In  a  good  many  of  the  Cali- 
fornia dredges  the  gantry  posts  go  through  the  deck  and 

are  stepped   on   heavy  foundation  timbers  or  castings  near 

STERN   '.  INTRY,  0-CTJ.   FT.   DREDGE. 

ihe  bottom  "f  the  hull.  A  few  dredges  have  rigid  founda- 
tions for  these  posts  on  the  deck,  and  at  least  one  uses  a 

socket  casting  into  which  the  posts  tit  loosely.  This  gantry 

lias  thwart-ship  bracing  and  is  guyed  by  ropes  or  tie- 
rods  to  the  main  gantry,  hull  timbers,  or  both.  The  top 
chord  of  the  main  truss  runs  to  the  middle  portion  of  this 

gantry  and  is  fastened  to  il  by  means  of  steel  (dales.  It 
is  also  customary  to  run  a  brace  diagonally  from  near 
the  rap  '"  the  top  of  the  first  truss  post.  Some  form  of 

pin  and  plate  damp  is  provided  for  Ihe  how-gantry  cap, 
to  which  is  attached  the  ladder-hoist  blocks  and  gantry  guys. 

Main  Gantry. — The  main  gantry  is  a  support  for  the 
bucket-drive  and  (he  a  Her  end  of  the  digging-ladder.  It 
has  a  very  severe  duty  to  perform  and  should  be  built 

in  a  most  substantial  manner.  I  prefer  to  place  a  post 

under  each  hearing  and  use  heavy  lattice-bracing  between 
the  posts.  Too  many  plates  should  not  be  used  to  tie  the 

timbers  together,  and  matters  should  he  arranged,  if  pos- 
sible, so  that  all  bolts  will  lie  accessible.  Where  many 

plates  are  used  it  is  very  difficult  to  assemble  the  parts, 
and  in   case  of  repairs   the  delay   is  great    in   taking  apart 
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ami  rvaiuxinlilini;.  owing  la  ||m  difficulty  of  lining  np  the 
botsa  in  the  different   plati 

Miry,     Tin'  stern  gantry  rapports  the  spuds  and 
id  must  be  made  high  enough  to  raiao 

lha  spuds  so  thai  they  will  nearly  dear  tba  l»'ii   if  the 

hull.  It  i<  inclined  dignity  :cti  so  thai  1 1  »*-  ipnd  hoist- 

blocks  will  be  vertically  above  the  ..■hi I.-  ..i  ill.-  spuds. 
Thr  ■  imple;  Iwo,  three,  or  four  posts  being  used, 

with  a  wooden  >.r  ileal  eap.  Clamps  are  used  for  the  ipud 

boist  blocks,  ladder-support,  and  gn)  ropes.  The  posts 
nut]  oundation  timbers  or  castings  placed 
the  bottom  •>;  the  hull  or  ..n  the  deck. 

\i  the  stern  of  the  dredge  the  two 

spuds  are  enclosed  in  a  housing  which  allows  thei 
slide  up  in.. I  down  bnl  holds  them  in  a  vertical  position, 

ime  point  above  the  deck,  usually  at  the  elevation  of 

the  upper  chord  of  the  main  trues,  heavy  timbers  arc 

ed  around  the  spud,  with  tie-rod  connections  t.>  the 
hull  or  main  gantry.    This  framing,  together  with  the  tie 

rod  coi   ctioos,  resists  the  tendency  .it'  the  upper  pari  "I 
the  spnd  t<>  move  backward  as  the  buckets  engage  the 
gravel  and  thrust  the  hull  toward  the  rear.  This  clamp 

must  Ik'  made  strong  enough  to  withstand  the  full  digging 
power  of  the  dredge,  increased  to  some  extent  by  the  slight 

ton-  an.l-att  movement  of  the  hull  and  the  consequent 
momentum  of  the  full  weight  of  hull  and  machinery.  I 

.I.,  not  approve  of  running  the  tie-rods  i"  the  main  gantry, 
since,  no  matter  how  strong  this  pari   is  made,  the  i   

stanl  pulling  and  jerking  on  one  side  will  tend  after  a 

time  to  throw  the  bucket-line  shafting  out  of  line.  The 
guy-rods  should  be  run  into  the  hold  or  to  some  other 

part  which  docs  not  support  -ha  ft  ill','.  .Many  different 

spud-housing  designs  are  used,  hut  the  present  tendency 

-..■ins  to  be  to  use  heavy  eastings  covering  a  large  area 
of  the  stern  to  resist  the  forward  pressure  ol  the  spml 

and  a  structural  or  cast-steel  clamp  20  ft.  or  so  above 
the  deck.  In  order  to  keep  the  spud  from  moving  back- 

ward, heavy  steel  keepers  are  used  which  can  quickly  be 

removed  when  it  is  necessary  to  change  spuds.  The  tim- 
ber construction  will  work  well  enough,  but  it  is  likely 

to  get  loose  in  time,  and  it  is  difficult  to  design  a  wooden 

structure  so  that  it  will  be  at  the  same  time  strong  and 
easily  removable.  Whatever  form  of  spud  housing  is  used, 
it  should  he  so  enclosed  that  small  rocks  cannot  lodge  where 

they  will  be  caught  between  the  spud  and  its  guide. 

Il"ii*iiifi. — The  after  portion  of  the  dredge  is  housed  in. 
this  housing  covering  the  gold-saving  tables,  pumps,  main 
winch,  ladder  hoist,  and  transformers.  The  after  central 

portion  is  extended  up  and  covers  the  screen  and  screen- 
drive.  A  covering  should  also  be  provided  for  the  bucket- 
drive,  but  this  is  not  essential.  The  roof  of  the  housing 

is  made  with  a  slight  crown  or  slope  to  the  sides,  and 

covered  with  painted  canvas,  ship  fashion.  The  roof  joists 

should  be  made  heavy  enough  to  support  a  considerable 
weight,  since  in  repairing  it  is  often  convenient  to  lay 

down  one  of  the  big  gears  or. the  like,  and  for  this  reason 
the  flooring  should  be  at  least  Hi  in.  thick,  or  made  of 

two  thicknesses  of  planking.  The  stern  and  sides  along 

the  gold-saving  tables  are  not  usually  boarded  up.  It  is 
thought  that  an  unobstructed  view  lessens  the  danger  of 

amalgam  stealing, 

Pilot-House. — The  pilot-bouse,  from  which  the  digging 
motor  and  winches  are  handled,  is  usually  placed  on  the 

starboard  side  of  the  upper  deck,  above  the  main  winch 

and  a  little  forward  of  the  bucket-drive.  This  is  the  com- 

mon position,  but  the  pilot-house  on  the  central  line  of 

the  dredge  above  the  bucket-line  and  just  forward  of  the 

bucket-drive,  seems  preferable.  An  objection  to  this  posi- 
tion is  that  the  lever  connections  to  the  winches  are  a 

little  more  complicated,  but  it  gives  an  excellent  view  in 

all  directions  around  the  dredge  and  down  the  bucket-line. 
By  proper  arrangement  of  gratings  the  main  winch  may 

be  seen.  The  bucket-drive,  stacker,  and  spuds  are  also 
within  sight  of  the  winchman.  In  my  opinion  there  is 

no  question  as  to  the  proper  position  for  the  pilot-bouse, 

and  all  my  dredge  designs  have  their  pilot-houses  well  up 
in  the.  centre  of  the  boat. 

n  -ii notion  coats  vary  . 

ly,  of  course,  according  !■■  the  quality  .•!  workmanship  and 
mill,  rial  desired,  facilities  nl  lha  builders  in  the  mn  "i 

properl)  equipped  shops  and  foundries,  tad  tlie  geograph 
ical  situation  of  the  ground  on  winch  the  dredge  is  to  be 
built.  The  following  may  be  considered  a  fair 

many  coal  records  m  California,  for  rough  estimating  pur 

poses.  For  all  tin*  machinery,  including  motors,  pumps, 
wire  rope  electric  supplies,  etc..  12V&C.  per  pound,  de 

livered  on  the  ground;  for  erecting,  i'-_..  ;  or  »  total  of 
IT.-,   per   pound    for  the  machinery   erected.     The   lumber 

COStS  about    $30    per    1000    ft.   al    I 'oil  land,  and    tin-,   together 
with  freight,  bolts,  nail-,  bog  i".l-.  steel  plate-,  oakum, 
palm.  etc..  will  make  the  hull  material  cosl  about  150  per 

ltiiiii  it.  of  lumber  used;  labor  "i  building  costs  about 

$-lii  per  L000  ft,  giving  $90  per  1000  ft.  as  a  total  cosl 
of  the  i   pleicd  hull.     In  addition  the  'linn  costs  ebi 

able    i.i    hull    or    machinery,    insiirai      traveling,    -uperin- 

f/  ...  J. 

/ 

PILOT-HOUSE  OK  A   MODERN   DREDGE. 

tendence.  camp  equipment,  temporary  buildings,  shop,  der- 
rick, office  expense,  design,  etc.,  amount  to  between  $10,000 

and  $25,000,  depending  on  whether  new  designs  have  to 
be  made,  what  construction  tools  and  equipment  are  on 

hand,  the  size  of  the  dredge,  and  character  of  the  ground 

on  which  it  is  to  be  built.  For  a  complete  dredge,  '$180 
per  ton,  on  a  basis  of  its  displacement,  is  a  fair  average. 

Queensland  Gold  Yield,  1911 

The  yield  of  gold  in  Queensland  for  December  was 

33,873  oz.  line,  of  the  value  of  £143,883,  this  being  a  de- 
crease,  when  compared  with  the  corresponding  month  of 

1910.  of  9910  oz.  in  quantity  and  £42.095  in  value.  This 

comparative  decrease  is  to  some  extent  accounted  for  by 

the  fact  that  the  yields  from  t'loncuiry  and  the  Etheridge 
recorded  in  the  December  returns  for  1910  were  for  two 

and  three  months  respectively.  The  December  yield  showed 
an  increase  of  940  oz.  at  Charters  Towers,  while  there  were 

decreases — at  Croydon,  of  490  oz. ;  at  (iympie,  of  2S50  oz. ; 
at  Mouul  Morgan,  of  2S19  oz. ;  at  Ravenswood,  of  525  oz. ; 

and  the  Roekhaniptun  fields,  of  370  oz.  The  record  for 

the  twelve  months  is  incomplete,  as  returns  have  yet  to 

come  in  from  metallurgical  works,  but  the  yield  so  tar  re- 
corded for  the  year  is  3S1.S45  fine  ounces,  of  the  value  of 

£1,621,973.  Comparing  these  figures  with  those  available 
for  the  same  period  of  1910,  a  decrease  (which,  of  course, 

is  only  approximate)  is  shown  for  the  year  of  50,939  oz.  in 
quantity  and  £241,862  in  value.  The  published  figures  for 
the  first  nine  months  of  1911  showed  that  the  increase  that 

had  taken  place  in  the  production  of  the  industrial  metals 
more  than  compensated  for  the  decrease  in  the  gold  yield; 

and  as  the  price  of  copper  has  since  improved,  the  position 

should  be  still  better  when  the  year's  returns  are  complete. 
On  the  whole,  there  seems  little  doubt  that  the  total  mineral 

production  for  1911  will  show  a  substantial  improvement 

over  that  of  1910.  The  dividends  paid  by  gold  mining  com- 
panies during  December  totaled  £72,337,  and  for  the  year 

£382,729. — Queensland  Government  Mining  Journal. 
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Mineral  Resources  of  Bolivia 

By  Carlos  Sax.iixes 

The  Republic  of  Bolivia,  situated  in  South  America,  cov- 
ers an  area  of  709,000  square  miles.     This  vast  territory, 

which   now   lias  a   populati   if  2,500,000,   can   easily  hold 

30,000,000  inhabitants.  The  mineral  richness  of  its  soil 

as  well  as  the  fertility  of  the  land  offers  brilliant  pros- 
pects to  capital  and  labor.  The  active  construction  of 

railroads  going  on  and  the  guarantee  received  by  capital 

are  the  principal  elements  making  for  the  rapid  progress 

of  the  country.  A  few  years  ago  Bolivia  obtained  from 
the  Brazilian  Government  an  indemnity  of  $10,000,000 

in  exchange  tor  a  trad  of  territory  mi  the  Acre  river. 

The  amount  was  not  spent  in  arms  and  ammunition,  be- 
cause the  country  loves  peace  and  understands  thoroughly 

that  only  under  peaceful  conditions  is  a  nation  able  to 

develop  its  commerce  and  industries;  the  money  instead 
was  invested,  together  with  some  American  capital,  in 
railroads,  many  of  which  are  in  actual  operation  and 
others  under  construction. 

It  is  not  proposed  to  give  here  a  detailed  rex  iew  of  the 

variety  of  products  which  Bolivia  has  in  abundance  in  the 

three  kingdoms  of  nature.  This  article  will  he  devoted 

simply  to  sketching  the  mineral  resources  that  at  the  present 

moment  arc  attracting  the  attention  of  the  mining  people 
of  the  United  Stales. 

Gold  Mining 

Before  furnishing  some  data  about  the  gold  industry, 
a  general  description  of  the  places  in  which  this  precious 

metal  is  found  may  he  quoted  from  the  'Bulletin  of  the 
International  Bureau  of  the  American   Republics.' 
"The  distribution  of  the  metallic  bells  in  Bolivia  has 

always  been  a  matter  of  wonder  to  geologists,  Raimondi 

having  made  the  statement  that  the  Bolivian  plateau  'is 

a  silver  table  supported  by  gold  columns.'    The  gold-bearing 
belt  of  the  country  is  divided  into  three  regions.  The  first 

extends  from  the  western  boundaries  of  the  Republic  in 
the  Inambari  basin  to  the  eastern  frontier  on  the  upper 
Paraguay.  This  region  embraces  the  whole  mountainous 

section  of  the  Provinces  of  Caupolican,  Munecas,  Larecaja. 
Cercado,  Yuiigns,  Inquisivi,  and  Lnaiza  in  the  Department 
of  La  Paz;  thence  it  continues  through  the  Department  of 

Coehahamba  and  ends  at  the  Santa  Cruz  Paraguayan  bound- 

ary. The  second  region  starts  in  Lipez,  extending  south 
through  the  Province  of  Chayanta.  Sur  Chichas  (Depart- 

ment of  Potosi),  Meudez  (Tarija).  Cinti.  ami  Acero  (Chu- 
qnisaca),  as  far  as  Santa  Cruz  plains.  The  third  region, 
which  perhaps  is  the  richest,  extends  toward  the  northwest 

of  the  Republic  as  far  as  Caraliaya  (Peru)  and  the  head 

of  the  rivers  Madre  de  Dios.  Acre,  and  Purus." 

Exportation. — The  amount  of  the  exportation  cannot  be 
determined  exactly,  because  the  principal  part  of  the  pro- 

duction is  smuggled  nut  to  avoid  the  payment  of  the  small 

tax  of  '20c.  on  each  ounce  exported.  In  1002  an  estimate 
was  made  based  on  reliable  private  information,  ami  the 

amount  of  the  export  was  figured  at  more  than  1300  lb. 
per  year.  Ten  years  have  elapsed  since  then,  and  in  that 

period  of  time  more  capital  has  gone  into  the  gold  in- 
dustry and  many  new  mines  have  been  discovered,  there- 

fore the  production  of  that  'metal  is  at  present  evidently 
of   great   importance. 

It  can  he  understood  that  the  results  obtained  under  the 
primitive  methods  of  gold  mining  which  are  still  in 
use  at  the  present  time  in  almost  all  the  mines,  should 

be  greatly  increased  by  the  introduction  of  modern  meth- 
ods such  as  those  adopted  in  Alaska  and  other  mineral 

regions  of  the  United  Stales.  It  can  be  stated  without 

fear  of  error  thai  any  person  familiar  with  the  mining 
industry  and  with  small  capital  to  invest,  will  he  successful 
working  either  by  himself  or  associated  with  natives  in 

Bolivia,  Many  own  rich  mines,  but  are  unable  to  develop 
them    on    account    of    lack    of    capital,    and    having    but    a 

superficial  knowledge  of  -old  mining.  The  work  pro- 
gresses, therefore,  on   a   very  small  scale. 

For  centuries  the  placers  of  Tipuani  and  Suchez  have 
drawn  the  attention  of  prospectors,  and  at  present,  among 

I  In-  hundreds  of  mining  concessions,  are  foremost.  In 
them  centres  the  principal  interest,  according  to  private 

reports  received  in  this  country  by  friends  of  the  American 
miners  in  [he  Bolivian  goldtields.  11  will  he  useful  to 

give   the    following  details   about    those   places. 

Tipuani. — Tipuani  is  situated  in  the  Province  of  Lara- 
raja,  Department  of  La  Paz.  about  150  miles  north  of  the 
city  of  La  Paz.  The  river  of  the  same  name  flows  from 

the  Mount  Illampu,  formed  by  several  streams,  and  emp- 
ties into  the  river  Mapiri.  Both  rivers  are  famous  for 

the  presence  of  gravels  containing  immense  quantities  of 

gold.  According  to  published  reports,  at  a  depth  of  300 
ft.  rock  bottom  could  not  be  found;  the  proportion  of 

the  gold  increasing   with  the  depth  of  the  gravel.     Though 

map  or  BOLIVIA. 

those  mines  have  been  worked  for  more  than  three  cen- 

turies and  contributed  on  a  large  scale  to  the  riches  of 

the  Spanish  Crown  under  the  Spanish  domination,  they 

are  far  from  being-  exhausted.  On  the  contrary',  they  offer 
splendid  chances  to  the  prospector.  Tipuani  gold  is  from 
22  to  23.50  carats  tine. 

Suchez. — Suchez  is  in  the  northwestern  part  of  the  De- 
partment of  La  Paz,  Province  of  Larecaja,  about  200 

miles  from  the  city  of  La  Paz.  The  river  Suchez  is  as 

important  as  the  Tipuani.  because  of  the  great  amount 
of  gold  that  its  waters  carry.  At  the  headwaters  of  the 

river  gold  is  found  in  conglomerates  and  recent  gravel. 

Along  its  bed  gold-bearing  gravel  exists  in  paying  quan- 
tities, there  being  about  100,000.000  cubic  metres  of  gravel 

yielding  gold  at  the  rate  of  40c.  per  cubic,  metre,  accord- 
ing to  the  report  published  by  the  Bureau  of  American 

Republics  in  1904 
Other  Localities. — Besides  Tipuani  and  Suchez,  there  are 

in  Bolivia  many  more  placers  and  mines  of  no  less  im- 

portance. San  Juan  del  Oro.  Los  Cajones  (river);  Chu- 
quiaguillo  (river),  about  three  miles  from  La  Paz;  and 

the  mines  of  Araca.  Arque.  San  Jose,  Sorotaeo  de  Chiqui- 

tos,  etc.,  are  all  comprised  in  the  first  region.  Amaya- 
pampa.  Suipacha.  Esmoraca.  Chuquichuqui,  San  Juan,  and 
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An   g  tin'  mineral  products  of  Bolivia  the  mosl  impor- 
tant one  is  tin,  in  the  development  of  which  large  capital 

i-  invested.    The  great  value  of  this  metal,  which  fluctuates 
around  £190  per  ton  in  the  markets  of  I.   Ion,  bas  led 

tin'  miners  of  Bolivia  i"  devote  their  capita]  and  energies 
iu  the  working  of  tin   mines  iu   preference   i"   thos 
silver  and  other  metals.     This  facl   bas  greatly  stimulated 
the  industry.     Most    of   the   ■   panics   have   modem    and 

HMD  BITCH   IN-  THE  SOCHEZ  DISTRICT. 

well  designed  plants.  The  output  is  large,  :is  will  be  seen 
by  the  following  statistics. 

In  the  year  1910  the  total  exportation  of  metals  from 

Bolivia  reached  tlie  amount  of  54,732,000  kg.,  represent- 
ing a  value  of  $4li.71(i.774.  Of  tliis  amount,  tin  occupies 

the  first  place,  as  its  exportation  was  :!s,.",  IS.441  kg.,  of 
a  value  of  $37,006,503.     The  balance  is  distributed  among 

the  other  metals,  such  as  silver,  copper,  zinc,  gold,  bis- 
muth, antimony,  and  tungsten.  For  lull,  the  statistics  of 

the  lirst  six  months  of  the  year  only  are  available.  They 
show  total   exports  to   the  amount  of: 

Kilograms.  Value. 
Tin       19,052,267  $25,149,529 
Other   metals           7,779,029  5,914,194 

Total       26,831,293  $33 ,063,723 

It  should  be  taken  into  consideration  that  the  value  above 

stated  is  in  Bolivian  money,  $1  United  Stales  currency  being 
the  equivalent  of  2.50  bolivianos. 

Judging  by  the  foregoing  figures,  it  can  be  asserted  that 

the  exportation  of  metals  at  the  end  of  the  year  1011 

reached  more  than  60,000,000  kilograms. 

The  probable  production  of  tin  in  all  the  world,  accord- 
ing to  available  statistics,  is  about  100,000  tons  annually. 

The  principal  output  comes  from  the  English  possessions 
in  the  East  Indies,  whose  contribution  is  a  little  more  or 

less  than  50,000  tons.  Bolivia's  output  is  nearly  40,000. 
which  puts  Bolivia  in  the  second  place  among  the  tin-pro- 

ducing countries  of  the  world.  In  some  foreign  statistics, 
Bolivia  does  not  appear  as  a  contributor  of  tin  on  such 

a  grand  scale.  Part  of  its  product  is  classified  erroneously 

as  Chilean  or  Peruvian  tin.     This  happens  because  Bolivia, 

beiug  an    inland   ■  tic 
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The    ing  laws  in  Bolivia  are  very  liberal,  all  tin-  fof- 
the   same   privileges   and    rights  as   the 

natives.    Any  person  having  legal  capacity  t   ntracl  may 

ask  as  many  as  thirty    (30)    mineral  concessions   (pertet 

The     .  .-,    iremi       for  i  ach  concession  i  /••  it:  nencia  i 
.  ias  i. 

s   fixed  at    inn  Bcniare  metres   (abi ml    32 

III     the 

STREET  SCEXE  IN  LA  PAZ.  BOLIVIA. 

direction  desired  by  the  applicant  and  extending'  indefinitely 
in  depth. 

The  procedure  is  as  follows:  Any  person  finding  deposits. 
placers,  veins,  etc..  has  to  make  bis  application  to  the 

Prefect  of  the  Department  in  which  the  claim  is  situated, 

accompanying  the  application  with  a  sketch  showing  clearly, 
the  position  in  which  the  mining  claim  shall  be  surveyed. 
and  pointing  out  also  its  position  in  regard  to  adjoining 

claims.  The  application  must  be  filed  on  stamped  paper 
of  the  value  of  10  bolivianos  (about  $4). 

The  Prefect,  after  having  published  the  application  in 
the  papers  for  some  time  to  see  if  there  is  any  opposition 

lo  the  claim,  shall  issue  the  decree  of  concession,  and  I  he 

applicant  becomes  the  owner  of  the  mine,  paying  I  he  an- 

nual tax  of  $5  Bolivian  (about  .+'2  1'.  S.  ey.)  lor  each  'per- il nencia. 

An  application  is  considered  abandoned  if  the  survey  and 

selling  of  landmarks  are  not  made  within  70  days  from 

the  first  publication.  Any  person  may  denounce  the  aban- 
donment of  an  application,  asking  to  be  granted  the  same. 

when  the  owner  has  failed  to  comply  —1111  the  laws  relating 
to  the  matter. 
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For  prospecting  ii  is  do)  accessary  to  sret  specie 
mission.     Any  person  may  do  thai  kind  of  work, 
notice  to  the  authorities  of  tbe  district  in  which  he  intends 
to  prospect. 

Machinery  ami  tools   for  mining  purposes  may  he  im- 
ported  into  the  country   tree  of  duty. 

Routes  ok  Tbavel 

It  is  advisable  for  all  persons  interested  in  mining  and 
other  business  in  Bolivia  to  go  first  to  the  city  of  La  Paz, 
which,  though  not  the  capital,  is  the  largest  and  most  im- 

portant, city  of  that  country,  being  the  place  of  residence 
lor  the  Bolivian  officials,  the  seat  of  government,  and  the 
'■onmiercial  centre  of  ii,,.  country. 
How  I;  Reach  La  Paz.— The  tup  to  La  Paz  may  be 

divided  into  three  Ma-.es:  (1  I  from  San  Francisco  to  Pana- 
ma; cm  from  Panama  to  Mollendo;  (;     Mollendo  to I. a  Paz. 

tl)  From  San  Francisco  to  Panama  the  steamers  of  the 
direct  line  established  by  the  Pacific  Mail  Steamship  Co. 
sail  from  San  Francisco  fortnightly  and  make  the  journey 
in  l.'i  days,  the  cost  of  tin-  first-class  passage  being  $85. steamers  of  the  regular  service,  which  make  calls  at  the 
different  ports  south  of  San  Francisco,  require  25  days  and the  cost  is  $125. 

(2)  Fro,,,    Panama   lo   Mollendo   there   is  a  choice  of   two 
lines:   the   Pacific   steam    Navigation    Co.   and    the   South 
American   Steamship   Co.,  which  ,-,„,   t   with   the  steamers 
of  the  Pacific  -Mail.  The  regular  trip  from  Panama  to 
Blollendo  is  made  in  about    fourteen  days,  but   the  South 
American    Steamship    Co.,    as   well    as   a    Peruvian    ,   panv 

ntly  established,  have  gome  fast  steamers  which  make 
the  trip  iii  less  than  eleven  days.  The  price  of  first-class 
passage  is  abonl  $  loll. 

A   'l»i'l;   trip  fr    San    Francis,-,,  |,,  Mollendo.  therefore. 
could  he  made  in  24  days  at  a  rate  of  $233. 

(3)  Fro,,,  Mollendo  to  La  Paz  the  journey  is  by  rail  ami 
boat.    A  railroad  connecting  the  port  of  Mollendo  and 
city  of  Pun,,  (Peru)  makes  the  trip  in  tw,,  days,  arriving at    the   latter  point    in    the  evening.      At    Pun,,   a   steamer   is 
taken  t,,  cross  Lake  Titicaca,  the  highest  navigable  lake  in 
the  world,  the  journey  lasting  nil  night,  and  on  the  follow- 

ing day  the  train  is  reached  at  Guaqui  I  Bolivia).  It  con- 
veys the  passengers  to  La  Paz.  taking  about  three  hours. 

The  journey  may  he  summarized  as  follows:    from  Mollendo 

t"   I'mio.   2  days   by   railroad:    I'm,,,   to   Qui   i.   1    night    by 
Steamer;  Guaqui  to  the  city  of  La  Paz.  Bolivia.  ;{  hour's by  railroad.  The  entire  trip  from  Mollendo  to  La  paz  is 
made  in  three  days  and  the  cost  does  not  exceed  $25. 

The  information  given  shows  that  the  journey  from  San 
Francisco  to  La  Paz.  could  he  made  by  the  Pacific  route  in 
less  than  ,„„■  month  for  $260  in  round  figures.  The  journey 
I  nun  San  Francisco  to  Panama  mav  he  shortened,  by  way 
"I  New  York,  by  three  or  four  days  if  the  traveler  make's the  exact  connection  with  the  steamers  of  the  Panama  Rail- 

road Co.,  „|,ich  make  regular  trips  twice  a  week,  between 
New  York  and  Colo,,,  the  time  being  about  live  or  six  days. The  tram   from  Colon   to   Panama  does  not    take  more  than 
''"'"'  l,r""N-  ]  '   saved  by  this  route.  l„,i  tl   s. pense  i-  greater  by  more  than  $100. 

Tungsten  and  Its  Uses 

ore    m 

is   ex 

By  Robert  P.  Skinxek 

•Germany  •> tiers  tbe  largest  market   for  tungsten 
the    world,    although    the    domestic    use    of   the   metal 
ceedingly  limited  as  contrasted  with  its  uses  in  England  and 
the  United  states,  which  altogether  absorb  probably  two- 
fifths  of  the  total  production.  The  metal  itself  is  em- 

ployed chiefly  for  hardening  steel,  and  its  varied  applica- 
tions are  increasing  rapidly. 

Hamburg  importers  are  in  a  position  to  sell  offerings 

of  ore  practically  in  unlimited  Quantities.  The  price  is 

I  on  the  content  of  tungstic  acid  (WO. I,  the  usual  con- 
tent running  from  lilt  to  65$ .  Ores  under  (>0%  are  not  in 

demand.  The  ordinary  commercial  terms  are  Hamburg 

weight,  analysis  hy  the  stale  laboratory,  shipments  in  bays 

of  50  kg.  (1  kg.  =  2.2040  lb.),  price  per  ton  of  mineral,  and 
oi      ".siic  acid.     One  thousand  ions  of  60% 

ore  should  pro, line  about   4IHI  kg.  of  metal,  worth  (January 

1912)  o.7.">  marks  ($1.37)  per  kilogram,  containing  !>7 
metal,  0.1$  of  carbon,  and  free  from  impurities. 

The  total  importations  of  tungsten  me  into  Germany  in 

1910  amounted  to  24!il  tons,  against  2520  tons  in  1909. 

The  exports  of  the  metal  arc  included  with  exports  of 
chromium  and  cadmium,  the  total  shipments  under  the  three 

heads  being  1643  toqs  in  1910  and  1213  Ions  in  1909.  Ameri- 
can manufacturers  imported  ore  and  it s  products  from 

Hamburg  alone,  as  follows  : 
nun. 

Tungsfc   re      $143,629.43 

Tungsten   metal       126,967.05 

Tungsten  filament  lamps   

aetal  ,-.  obtained  hy  reducing  the  oxides  or  chlorides 
in  a  current  of  hydrogen,  or  hy  means  of  carbon  in  an 

electric  oven.    According  to  German  patent  No.  141S11,  the 

raw  material  is  melted  at  a  temperature  of  300°C.  with 
sodium  bisnlphate,  after  which  the  temperature  is  raised  to 
about  still  ,  and  lime  or  lime  salts  and  alkaline  chlorides  are 

added.  Sodium  bisnlphate  must  always  be  contained  in  the 
mixture  in  excess  of  other  material.  If  the  method  is  thor- 

oughly carried  out.  all  tungsten  is  obtained  in  the  form  of 
tungstic  acid,  or  sodium  tungstate.  The  acid  is  melted  and 
reduced  to  metallic  tungsten. 

Tungsten  lamps  are  incandescent  electric  lamps  consist- 
ing ,n  part  of  threads  made  of  metallic  tungsten.  Different 

methods  are  em]  toyed  in  their  manufacture.  Blueeher's 
'Handbook    of    the    chemical    Trades'    Urns    describes    the 

Hill. 

$53,410.29 

14,938.54 

The  Vanadium  Industry  in  France 

The  Santa  Maria  company  lias  purchased  the  factory  of 
Cire  les  Mello,  Department  of  Oise.  for  the  purpose  of 
carrying  out  the  patents  granted  to  Mr.  Perret  for  the 
manufacture  of  vanadic  acid.  The  works  are  capable  of 
producing  six  tons  of  acid  monthly,  and  the  company  will 
also  make  ferro-vanadium  and  other  alloys.  In  a  consign- 

ment delivered  to  the  Marine  Workshops  at  Ruelle,  the 
quality  was  so  highly  appreciated  that  other  orders  speed- 

ily followed,  and  it  has  been  adopted  as  the  market  standard. 
The  products  of  the  Santa  Marta  company  were  awarded 
the  grand  prix  at  the  Turin  exhibition.  The  growing  em- 

ployment of  vanadium  in  the  making  ,,t  steels,  in  the 
opinion  of  the  Echo  dee  Wines,  assures  the  future  success 
of  the  company. 

process : The  metallic  tungsten,  used  in  the  form  of  threads  in 
incandescent  lamps  is  obtained  from  wolframite.  Tungstic 

acid  (tungsten  triosdde,  WO  I  is  imported  into  the  United 
stale-  for  the  manufacture  of  these  threads.  WO,  is  ob- 

tained from  wolframite  by  beating  together  finely  ground 

wolframite  and  IK  T  (hydrochloric  acid);  thus  oxide  of 

tungsten  and  soluble  chlorides  ,,1'  I,-  (iron)  and  Mil  (man- 
se) arc  foiine, I.  The  three  products  are  carefully 

washed  about  a  dozen  times  with  water.  They  are  then 

allowed  lo  settle,  when  the  water  is  again  drawn  off 
and  fresh  water  added.  The  precipitate  of  tungsten  oxide 
is  dissolved  in  ammonia,  whereby  ammonium  tungstate  is 

obtained.  This  is  filtered  and  healed  and  finally  boiled  to- 

gether with  I1XO  I  nitric  acid  I  to  remove  the  iron  and  man- 

ganese. Tungstic  acid  is  obtained  from  thoroughly  washed  am- 
monium tungstate  by  heating  it  to  a  glowing  point.  This 

resull  originated  in  the  manufacture  of  metallic  thread. 

According  to  Auer's  method  i  Osram  lamp).  He  removes 
the  oxygen  and  thus  obtains  metallic  tungsten,  which  is 
mixed  with  an  agglutinant  and  forced  through  fine  diamond 

matrices.  Just  and  Hananan  apply  (he  method  of  substi- 
tution. Kuzel  applies  the  colloid  process,  according  lo  which 

the  metallic  tungsten  is  alternately  treated  with  strong 
boiling   acids    and    alkalies.      It   is,   of   course,   thoroughly 

•Abstract   from  a  Consular  Report. 
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..  b  Him'  until  ii 

colloid  i-  than  prscipilaled,  the  liquid  drawn  oil,  and  the 

:#-,  which  i»  gelatinous,  m  forced  through  the  diamooil 
matrii      I ̂inip-   furnished   with   ihix-  thraadi  a   ailed 

lamps 

\  lotbar  method  for  the  production  of  colloidal  lun 

i-  to  ̂ 'Mil  mi  electric  enmnl   under  water  through  two 
•teetrodce  made  of  metallic  tungsten.     In  thi>  way  small 

partielasol  tungsten  are  thrown  "tT  from  the  electrode 
form  colloidal  tungsten.    The  products  of  the  three  methods 

■  '  equal  value.    The  tungsten  thread  coming  out  of  the 
matrix  i.-  dried  in  an  oven  and  then  heated  in  an  electric 

np  ("  8000  C  i"  drive  out  the  volatile  ingredients. 
Then  an  electric  current  is  allowed  to  pass  through  the 

thread  in  an  atmosphere  of  indifferent  gas,  and  the  thread 

for  the  lamp  is  thus  obtained.  The  current  consumption 
of  the  tungsten  lamp  is  from  1  to  1.3  watts  per  Sefner 

candle-power,   whereas   the  carbon-thread    lamps   cons 
The  disadvantages  are  the  higher  price  and  greater 

lity  of  the  thread.  Against  this,  tungsten  thread  has 

a  longer  life  iimm  burning  boors  against  ISO  of  the  car 
bon-thrviiil  lamp),  and  it  is  also  much  less  sensitive  to  cur- 

rent fluctuations.  The  tungsten  lamp  also  gives  a  better 
light. 

Water  in  California  Oil  Wells 

By  An  Occasional  Contributoh 

The  operators  of  all  oilfields  become  sooner  or  later  fa- 

miliar with  the  disastrous  result  following  the  appearance 

of  water  in  the  oil  wells.    To  such  an  alarming  extent  has 
water  encroached  upon    st  of  the  oilfields  of  California 

that  legislation  has  been  enacted  to  remedy  an  increasingly 
serious  situation.  The  state  law,  however,  tails  to  provide 

a  penalty  or  to  supply  an  appropriation  which  will  make  it 
possible  to  apply  a  remedy.  Several  efforts  have  been  made 
in  Kern  county  to  take  up  this  matter  in  a  cooperative  way. 

lull   are  thus  far  only  partly  successful. 

About  the  middle  of.  February  the  State  Mineralogist, 
YV.  H.  Storms,  was  requested  to  act  as  a  mediator  and 

harmonize  conflicting;  opinions  among:  oil  operators.  Re- 
cently Mr.  Storms  visited  all  of  the  oil  districts  of  Kent 

county  in  company  with  W.  X.  Forker,  Comity  Water  Com- 
missioner, and  several  others  interested  in  the  oilfields.  The 

seriousness  of  the  situation  is  apparent.  As  an  example 

of  what  is  now  taking  place  there,  the  fact  may  be  men- 
tioned that  at  the  time  of  bis  visit  to  one  of  the  noted 

gushers  of  the  Kern  field,  a  production  of  several  thousand 
barrels  of  clear  oil  was  being  made  daily.  Only  one  week 

later  this  same  well  was  producing  water,  the  quantity  of 
which  is  rapidly  increasing.  All  over  the  fields,  wells 

which  a  few  months  or  a  few  weeks  ago  were  profitable 

producers,  are  beginning  to  show  signs  of  water,  some  of 
them  running  as  high  as  85%  water. 

There  is  no  doubt  but  that  an  industry  producing  at  least 
fifteen  millions  of  dollars  in  Kern  county,  alone,  will  be 

completely  destroyed  unless  heroic  measures  be  taken  to 
remedy  this  unfortunate  condition. 

As  a  result  of  the  visit  of  the  State  Mineralogist  to 
Bakersfield  and  the  oilfields,  a  meeting  of  oil  men  was  held 

on  Thursday.  February  29,  at  which  time  it  was  decided  to 
call  a  meeting  of  oil  operators  for  Saturday  evening,  March 

•9.  Invitations  to  attend  this  convention  have  been  sent  to 
all  operators  in  Kern  county,  the  large  and  small  interests 
alike  being  invited  to  have  representatives  at  the  meeting, 

at  which  it  is  expected  to  perfect  a  permanent  organization 
and  to  appoint  a  committee  on  ways  and  means,  legislation, 
and  other  important  matters. 

There  appears  to  be  more  unanimity  than  ever  before  as 
to  the  necessity  of  prompt  and  effective  action  on  the  part 

-of  all  concerned  to  control  the  water,  which  is  steadily  en- 
croaching upon  the  oil  sands,  and  it  is  believed  that  there 

will  be  no  trouble  in  seeming  the  necessary  funds  for  im- 
mediate relief,  as  the  officials  of  the  larger  companies  say 

they  are  willing  to  share  liberally  in  any  movement  looking 
to  the  desired  end. 

Tin  in  Nigeria 
l.iiMHi\   COBHI  SPONDI 

Progress  of  the  alluvial  tin   industry  id'  north. ■, 
ig  followed  closel]    in   Lond    and  the  market   for 

the  shares  ol  the  various  companies  is  the  o  pot 

in  speculative  business  nowadays.  The  monthly  outputs 

are  scanned  eagerly.     Ii  goes  without  most  of 
the   companies   are   absurd!}    oven  ind   thai    in 

many  oases  oompan)  mongering  has  received   more  atten 
lion  than  production.  Il  is  only  fair,  however,  to  point 

QUI     that    several    of    ll   upaiiics    have    started    without 
undue  inflation  of  capital,  and  have  bean  conducted  with 

the  aid  of  the  beet  possible  advice    For  ins!   se,  the  Raj 

field  Syndicate  has  a  capital  of  £20,000,  in  B0.000  shares 

of  5s.,  in. nun  of  which  were  issued  al   Hue,    premium  (or 
His.  per  share).     The  results  obtained   have  1   i  highly 

gratifying   to   the  subscribers,  six  penny  dividends   having 

paid  i   thly  since  October  last,  and  al  Christinas  a 
I   ii-  of  is.  per  siiari'  was  added.    The  Syndicate  originally 

acquired    Bve   properties   known   as   Shen,    Laf      Delimi, 
\V    and  Kuril.     The  Kuril  was  sold  to  the  South  Bukeru 

company  for  cash  and  shares.  Subsequently  the  Syndicate 

secured  a  property  now  known  as  Sabon  Qeri,  and  il  bids 
fair  to  become  one  of  the  romances  of  mining.  Situated 

within  a  dozen  miles  of  Naraguta.  the  richness  of  the  tin- 
bearing  streams  and  banks  appears  to  have  escaped  the 

serious  notice  of  the  early  prospectors.  The  richness  and 

extent  of  the  deposits  has  been  confirmed  by  reputable  en- 
gineers, anil  further  work  is  to  be  done  in  exploring  the 

lodes.  Another  undertaking  is  the  Nigerian  Tin  Corpora- 
tion, which  conducts  a  general  mining  and  finance  business: 

it  has  four  productive  properties,  securities  of  the  quoted 
value  of  £18.000,  some  £15,000  in  cash,  loans,  and  tin  in 

transit,  and  other  share  interests.  As  the  subscribed  cap- 

ital is  only  £45,782,  the  directors  appear  to  have  acted  dis- 
creetly, and  to  have  had  their  share  of  good  fortune.  A 

dividend  of  10%  was  paid  in  February  1911,  and  71  tons 

of  tin  was  produced  by  calabashing  alone  to  December  31, 
1011.  The  sluicing  plant  is  now  ready  for  operation,  and 
a  greatly  increased  yield  is  anticipated.  A  third  company, 

the  Northern  Nigeria  Mining  &  Exploration  Co.,  has  a 

nominal  capital  of  £10,000,  of  which  £S838  has  been  issued ; 
£0000  has  been  repaid  in  a  dividend,  and  the  company  now 

owns  areas  of  approximately  18  square  miles.  Altogether, 

six  companies  are  likely  to  make  money:  the  Bisiehi,  Ray- 
field,  Naraguta,  Kano  Tin  Areas,  Jos  Tin  Area,  and  Tin 
Areas  of  Nigeria.  The  total  output  of  northern  Nigeria 

for  1911  is  estimated  to  have  been  1700  tons  of  concen- 

trate assaying  70%  metal.  While  the  published  returns 

are  defective  in  being  given  in  terms  of  a  variable  con- 
centrate, and  not  in  metal,  it  is  a  fact  that  the  average 

grade  of  the  product  shipped  to  England  is  high,  ranging 

usually  between  70  and  74%.  But  as  some  of  the  so- 
called  tin  reported  has  been  a  low-grade  concentrate,  some 

doubt  has  been  thrown  on  eun'ent  statistics.  Before  long 
the  railway  connecting  the  Bauehi  plateau  with  the  coast 

at  Lagos  will  be  completed,  and  operations  will  then  pro- 
ceed more  rapidly  and  economically.  Northern  Nigeria  has 

every-  promise  of  coming  farther  to  the  front  as  a  mining 
centre. 

Fluorine  may  he  easily  detected,  according  to  E.  Rupp, 

by  placing  the  crashed  material  in  a  platinum  crucible 
3  cm.  high,  or  a  lead  tube,  closed  at  one  end,  5  cm.  long 

by  2  cm.  diam.  Three  drops  of  water  and  1  c.e.  of  H.SO, 
are  added.  The  vessel  is  then  closed  with  a  rubber  stopper 

through  which  passes  a  smooth  glass  rod,  on  the  tip  of 

which  a  drop  of  water  is  suspended.  On  heating  for  a 

half  hour  on  a  water-bath,  if  fluorine  is  present  a  coating 
of  H.SiO3.Na„SiF0  and  CaSiF„  appears  on  the  tip  of  the 
rod.  The  etching  of  the  rod  may  be  detected  by  rubbing 
it  on  the  teeth.  Even  traces  of  fluorine  are  said  to  be 

detectable  -thus.  '  If  a  taller  crucible  is  used,  the  rod  should 
be  pushed  through  far  enough  so  that  its  tip  is  only  2  cm. 
above  the  mixture  within. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  Invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own,  be- 

lieving that  careful  criticism  Is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  Is  determined  by 
its  probable  interest  to  the  readers  of  this  journal. 

Employers'  Liability  and  Accident  Insurance 
The  Editor; 

Sir — I  have  read  with  interest  the  articles  by  A.  J. 
Pillsbury,  which  recently  appeared  in  the  Pacific  Rural 

J'nss,  cm  the  Roaeberry  Liability  Act.  in  which  he 
forth  reasons  why  the  farmers  of  California  should  not 

object  to  this  act.  He  emphasizes  the  tact  that  this  burden 
will  be  shifted  upon  the  ultimate  consumer.  This  is  the 

ease  in  every  industry  except  gold  mining.  The  very  words 

'gold  mining'  are  synonymous  with  great  wealth  and  enor- 
mous  profits   in    the   minds   of   all   except    the   gold-mining 

fraternity.     A   g   I   gold   mine   is   a   'gold  mine",   but    how 
many  profitable  gold  mines  are  in  operation  today  in 

Californial  I  believe  they  can  he  counted  on  the  fingers. 

('   pared   to  the  number  that   are  in  operation,  they  are 
\'r\v,  indeed.  Many  id'  the  mines  are  struggling  along, 
and   have  been,   for  years,  by  the  help  of  assessments. 

Gold  has  a  Sated  value,  as  everyone  knows,  and  any 

added  expense,  caused  by  increase  of  wages,  shorter  hours. 

increased  cost  of  supplies,  and  liability  tor  accident  dam- 
ages,  cannot   be    shifted    upon    the    ultimat   msumer,    as 

has  been,  is  being,  and  will  be  done  by  all  other  indus- 
tries, and  which  is  largely  responsibli  Eor  the  increased 

cost  of  living.  Were  all  the  gold  mines  in  California  thai 

arc  operating  but  not  profitable  to  close  down  suddenly, 
the  whole  stale  would  suffer  from  it.  The  thousands  of 

men  employed  would  either  displace  workers  elsewhere 

or  In'  idle  until  new  enterprises  absorbed  them.  This  is 
not  saying  anything  about  tin-  tl   sands  thai  are  benefited 
indirectly  by  the  gold-mining  industry,  and  the  new  lia- 

bility law  may  prove  the  'last  straw'  with  numbers  of 
them. 

1  fully  agree  with  Mr.  Pillsbury  that  the  shock  of  acci- 
dent, with  its  accompanying  pain,  suffering,  and  sorrow, 

is  enough  tor  the  unfortunate  victim  to  bear,  without  the 

added  misery  of  having  the  •wolf  hovering  about;  but  1 
do  not  agree  with  him.  that  the  employer  should  alone 

bear  the  costs.  I  insist  that  the  state,  at  large,  should 
share  in  it.  since  the  whole  state  is  benefited  by  the  gold- 
mining  industry.  Professional  men,  real-estate  owners,  and 
those  industries  in  which  labor  runs  little  or  no  accident  risk. 

should  share  the  accident  eosis.  This  could  be  brought 

about  by  the  compulsory  insurance  of  all  labor,  the  pre- 
mium costs  to  be  divided  into  three  portions,  of  which 

the  employee  should  pay.  say.  at  the  rate  of  one-quarter, 
the  employer  one-quarter,  and  the  slate  one-half,  or  in 

such  proportions  as  might  be  decided  upon.  In  Ibis  way. 
the  burden  would  not  be  too  bard  on  anyone.  If  this 

course  weii'  loll,, wed.  the  poor  ultimate  consumer,  already 
overburdened,   will   escape   this  liability   burden,  except,  of 

<   Be,    fr      the  gold-mining  industry,  which  cannot  shift 
it.  The  burden  will  come  to  those  fully  able  to  bear  it, 
and  without  their  feeling  it.  I  would  suggest  that  either 

the  older  and  married  men's  premiums  be  less,  or  else 
that  they  carry  greater  insurance,  because  old  and  mar- 

ried men  are  far  more  careful  than  the  young  ones,  with 
Consequent  less  risk  to  assume.  Another  thing  I  wish  to 
say  ah. ml  this  liability  law  is.  that  nearly  all  mining  men, 
especially  those  who  have  employed  Mexican  labor,  will 

villi  me  when  I  say  that  there  are  plenty  of  men 
who  would  not  hesitate  to  cut  off  a  band  or  foot  for 

$101)0.  were  they  sure  of  collecting  it.  Of  course,  they 
would  do  it  in  such  a  manner  as  to  make  it  appear  an 
accident,  which  can  readily  be  done  underground.  Should 
a  tottering  concern  bear  such  expense  alone?  In  gold  min- 

ing there   is   always   the  hope   of  'striking   it   rich'   if  the 

struggle  can  be  continued  for  8  while  longer.  1  mention 

Ibis  in  answer  to  those  who  would  say:  "Let  the  concern 

fail,  since  it  is  so  near  its  end."  1  have  heard  this  re- 
mark from  a  walking  delegate  who  was  advising  a  strike. 

The  concern   referred   to  employed   between   -loo  and  500 

men.  is  stijj  alive,  and  the  remark  was  made  years  ago. 
I  have  read  and  heard  that  in  Knropc  many  persona  maim 

ami  cripple  themselves  to  eseape  conscription,  or  for  the 

purpose  of  begging;  why  not,  then,  to  collect  substantial 
damages  I  But  this  is  only  a  side  issue. 

I  believe  in  compulsory  insurance,  with  the  state  shar 
tng  a  good  part  of  the  costs.  I  am  a  property  holder, 

willing  to  pay  my  proportion,  and  only  sorry  I  wouldn't 
In-  entitled  to  pay  by  the  thousands. 

F.   .1.   Martin. 

Angels  Camp,  California.   February  21. 

Cross-Fractures  and  Ore-Shoots 
The  Editor: 

Sir — Your  issue  of  September  10.  1011.  contains  a  letter 

by  \V.  X.  Cummings  on  the  importance  of  vein  intersec- 
tion. Mr.  Cummings  quotes  such  authorities  as  .).  F. 

Kemp.  .1.  E.  Spurr.  and  S.  K.  Emmons,  and  he  claims 

that  in  his  opinion  the  significance  of  this  particular  phase 

of  geology  in  the  search  for  me  is  insufficiently  appre- 
ciated. In  respect  to  veins  depending  oil  substitution  or 

inctasoinatic  filling,  I  agree.  By  this  process  a  quite  nar- 

row intersecting  fracture  caused  by  the  oscillation  result- 
ing from  extensive  plane  faulting  may  become  transformed 

into  a  large  repository  of  commercial  value. 

In  my  experience  I  have  met  such  examples,  and  I  have 
also  noted  eases  where  such  possibility  of  intersections 

lias  been  insufficiently  recognized  in  development  program. 

Ill  this  respect,  I  recently  examined  a  mine  in  which 
a     branch     vein     of     phenomenal     richness     was     discovered 

intersecting  a  main  vein  which  owed  its  origin  to  extensive 

plane  faulting.  The  rocks  are  andesite,  with  their  char- 
acteristic predominance  of  soda-lime  feldspars,  togetbei 

with  rhyolites  au.l  basalts,  the  .junctions  showing  consid- 
erable breceiation  in  common  with  such  effusive  phenomena. 

There  appears  to  have  been  a  succession  of  eruptions,  the 
older  being  different  varieties  of  andesite.  and  the  vol; 

of  rhyolites.  It  is  in  the  older  eruptives.  or  andesites.  that 

the  principal  mineralized  zones  occur.  In  many  places 
there  are  indications  that  some  rhyolilic  Hows  had  been  de- 

posited before  the  profound  shearing  which  formed  the  in- 
ception of  the  mineral  deposits;  as  is  shown  in  places  by 

impregnation  and  fracturing  of  the  rhyolite. 
The  mineral  deposits  of  the  district  owe  their  existence 

to  what  appear  to  he  three  profound  shearing  zones.  These 
fracture  planes  are  not  continuous,  but  the  mineral  Zones 
are  all  more  or  less  in  alignment  and  there  is  little  doubt 
that  their  formation  was  simultaneous.  Diagnosis  of  the 

cause  of  the  fracturing  is  difficult,  and  it  is  impossible  to 
stale  definitely  whether  the  present  vein  systems  are  the 

result  of  contraction  through  cooling  or  profound  laeeo- 
litic  pressure.  The  surface  has  all  been  greatly  eroded,  de- 

stroying much  that  would  he  valuable  to  geological  prog- 
nosis. To  summarize:  The  country  consists  of  Tertiary 

eruptives  which  show  a  characteristic  phenomenon,  in  that 

the  earlier  eruptives  consisted  in  more  basic  andesites  fol- 
lowed by  a  series  gradually  becoming  more  acidic,  culmi- 
nating' in  basalts. 

The  cross  fracture  referred  to  intersects  the  main  vein 

at  an  angle  of  50°.  The  formes  dips  70°  to  the  west  and  the 
latter  70°  to  the  east,  the  line  of  contact  evidently  descend- 

ing about  50°  from  south  to  north.  This  fracture  pro- 
duced 385  tons  of  shipping  ore  of  a  net  smelter  return  of 

over  $311,000.  Together  with  this  there  had  been  extracted. 

to  September  lasl .  approximately  12,000  Ions  of  an  average 

assay  of  $41  per  ton.  My  sampling  of  the  face  most  re- 
mote from  the  junction  was  approximately  $70  per  ton 

over  18  ft.  The  value  of  such  a  discovery  requires  no  em- 

phasis. Mines  of  more  or  less  similarity  geologically  to  this 

should,  in  my  opinion,  be  thoroughly  prospected  on  either 
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r  -n.-li  conditions  horizontal  drill 

,.„ii,  ails   like  lioldHeld,   Nevada, 

ford*  valuable  •  ! 

live  parts,  throughout  a  mine.     In  »ueh 
all-  are  practical!]   n   u 

i.i  ilir  r.iiln  i   stages  "'   development,  it   i-  generally 

liaui  to  explore  for  new  ore-shoot*  than  to  attempl  to 

block  onl  i   isge  under  I  be  definite  conditions  as- under 

i  bj  lb*  mining  profession,  which,  in  a  deposit  of  iln- 
Ivc,  and,  in  uianj  cases,  Huaucially  prohibi 

m,       ||...     .-till   drilling   will,   therefore,   afford    valuable 

data   .1-   i"   probable   production   and    prevent    overlooking 
valuable  cross  fractures. 

Like  njoaJ  ..Hut  departures  in  mining,  a  poliej   of  bori 
aoutal  drilling  "ill  "|  en  tbo  question  "l  ...sis.     The  neros 

aitj    ..i    getting    maximum    results   is   a   coucurreul    phase. 
Data   resulting   from   a   large   number  "i    misplaced   drill 
holes  will  cosl   more  and  afford   less  information,   if  any, 

than  a  moderate  number  placed  by  an  engineer  who  i 
miliar  with  the  particular  conditions.     Each  case  will  afford 

us    own    particular   data.     General    statements    respecting 
policy  in  laying  "in   a  horizontal  program  are  impossible 

beyond   flial   ore-bearing  cross-fractures,   if  existing,   may 
be  more  prevalent  on  the  one  side  of  the  developed  vein 
than  ..m  the  other.    In  tins  respect,  I  qnote  from  my  report 

on  the  property  referred  to.    The  main  vein,  which  owes  its 
n   to  extensive   plane  shearing,   is  referred   i"   as  the 

Sun  Francisco  and  the  cross-fracture  as  the  Bsperanza. 

"Tlic  sampling  of  the  San  Francisco  vein  and  that  of  the 
Bsperanza  i   tfusively  proves  what  may  be  regarded  as  an 
interesting  phenomenon,  inasmuch  as  the  major  deposits 

are  invariably  fonnd  on  the  toot-wall  of  the  San  Fran- 
cisco vein  and  on  the  hanging  wall  of  the  Bsperanza.  My 

experience,  in  similar  deposits,  is  that  when  valuable  min- 
erals show  an  affinity  for  either  the  banging  or  foot-wall, 

in  tlic  case  ..r  parallel  veins  the  same  wall  will  be  the  more 

productive  in  l>..ih  cases.  The  deposits  under  review  are,, 
therefore,  an  exception  to  this  experience,  the  only  thing  in 

common  being  that  in  both  cases  the  greater  content  is 
fonnd  to  the  west.  It.  therefore,  seems  evident  that  the 

cause  for  this  selective  characteristic  must  be  in  the  greater 

reactive  properties  of  the  country  to  the  "west  of  the  deposit 
to  thai  of  the  east.  In  my  judgment  the  horizontal  diamond- 
drilling    n   mmended    should    be    extended    over    the    San 
Francisco  vein  in  a  somewhat  general  manner  throughout 

the  workings,  hut  the  holes  should  be  to  the  west  rather 
than  to  the  cast.  The  Bsperanza  vein  was  evidently  a  minor 
tract  inc.  to  relieve  local  strain,  incidental  to  the  profound 

plane  fracturing  which  constitutes  the  San  Francisco  de- 
posit, and  it  is  quite  possible  there  may  be  others  that  either 

have  01  may  be  missed  by  exploration  work  confined  to  the 

San  Francisco  vein.  It  is  also  possible  that  had  the  Ks- 
peranza  fracture  occurred  to  the  east  instead  of  the  west 

it   might  not  have  been  so  prolific  in  metallic  content." 
The  subject  of  why  the  fracture  vein  was  so  abnormally 

rich  is  a  broad  one  and  entitled  to  more  space  than  can  be 

here  afforded.  A  theory  that  it  was  a  blind  cavity,  deficient 

in  free  exit  of  mineral  solutions.  causing  thereby  partial 

stagnation,  is.  in  my  judgment,  attractive.  Stagnation, 

under  some  circumstances,  would  probably  result  in  a  local- 
ization and  excess  of  precipitated  sulphides.  The  reactive 

character  of  the  country  rock  or  its  metasomatic  attractions 

at  this  particular  place  might  also  have  had  a  simultaneous 
effect.  The  conditions,  at  all  events,  are  somewhat  different 

from  those  influencing  enrichments  in  intersecting  veins  of 
the  true  fissure  type  that  depend  on  direct  precipitation  and 

exhibit  the  characteristic  defining  walls  and  possible  banded 
structure.  Here  the  meeting  of  alkaline  sulphides  with 

metallic  sulphides  or  sulphates  arising  from  different 

sources,  and  precipitating  through  cooling  or  reaction  is 

more  feasible.  This,  together  with  acute  changes  in  tem- 
perature and  neutralization,  seems,  in  the  latter  class,  to  be 

the  more  reasonable  explanation  of  enrichment. 

Morton  Webber. 

New  York  City,  February  n. 

M.ikimi  Mini-  M"<l>''s 

Litor: 
\   nparativel)    lev   niiue    Id-  li    foi 

mine  use.  it   is  interesting  t..  note  when  o  for 

1 1  tut  purpose,  and  with  what  -m.  made  soma  lime 
ago  by  myself  for  the  Poderoaa  Mining  Co.,  Ltd.,  Colla 

huairi,  Chile,  is  not  of  tbo  more  elaborate  type,  ou  aecouul 

of  the  difficulty  in  obtaining  the  proper  material*,  bul  has 
served   its  purpose  well,  and  the  idea  is    xcellenl   one 

for  any  mine;  especially   it    Dative  labor  is  employed  in  the 

rapacities  of   Bhifl    bosses  or    for   u.     Most    natives   of 
South  America  cannot  ica.l  n  map,  no  matter  how  well  pre 
par.. I.      Here   the   i   |el    serve*   to   give   perspective,   nnd 

v  CONVENIENT  .MINK   UOD1  '  ■ 

avoids  confusion  of  levels.    It  gives  them  the  correct  idea 
of  the  trend  of  the  orebodies.  the  dip,  strike,  and  faults, 
besides  educating  them  to  he  able  to  understand  a  map  when 
lhe\   see  it  afterward. 

This  particular  model  is  made  of  sheets  of  glass,  hori- 

zontally placed  for  each  level,  and  supported  by  brass  rods 
along  all  sides,  with  beaten  cupper  straps  running  around 
(be  rods,  and  extending  over  the  glass  aboul  three-eighths 

of  an  inch  both  above  and  below.  This  forms  a  firm  sup- 

port for  the  glasses.  The  rods  are  held  in  a  wooden  frame, 
made  alter  the  style  of  old  mission   furniture.     The  whole 
i   Iel  can  be  taken  apart  in  live  minutes,  by  sliding  out  the 

glasses  at  .me  end,  then  pulling  the  pegs  of  the  frame.  The 

top  glass  is  set  into  the  wooden  frame  in  the  same  manner 
as  the  top  of  a  show-ease.  All  levels  are  shown  in  black, 
except  where  ore-shoots  occur,  which  are  shown  in  green. 

The  top  glass  contains  the  coordinates,  so  (hat  any  place 

can  he  readily  located  by  its  block  number  and  letter,  be- 
sides the  claim  lines,  title,  etc.  The  scale  of  the  model  is 

1  to  600;  it  is  4  ft.  3  in.  long.  1  ft.  :i  in.  wide,  and  1  ft.  10 

in.  high,  space  being  left  at  the  bottom  for  additional  levels 
as  they  are  opened.  The  paints  used  for  the  .work  were 

ordinary  artist's  oil  paints,  mixed  with  Japan  size  and 
turpentine  to  make  them  flow  easily  from  an  ordinary 

draftsman's  pen,  and  still  dry  quickly. ('.  L.  Sevkry. 

Collahuasi.  Chile.  January  12. 

A  Critic  Criticized 
The  Editor: 

Sir — It  is  not  good  form  for  an  author  to  complain, of 
the  critic  who  may  review  his  efforts,  and  I  would  not 

do  so  but  that  the  reviewer  of  my  book  on  'Stamp  Milling' 
in  your  journal  has  done  uie  an  injustice  by  misquoting. 
At  the  end  of  the  second  paragraph  he  quotes  me  as 

writing  on  page  12:  "although  the  latter  factor  is  influ- 

enced by  the  interior  and  shape  of  the  mortar",  leaving  out 
the  word  "area"  after  "interior."  He  complains  that 
many  of  the  sentences  are  involved,  and  no  doubt  they 
would  be  to  him  if  he  took  equal  pains  to  understand  them 
as  be  has  the  one  above  quoted. 

Algernon  Del  Mar. 

South  Pasadena,  February  20. 

[The  misquotation  referred  to  was  due  to  a  typographical 
error  which  unfortunately  escaped  detection,  the  more  easily 

since  the  sentence  was  quoted  as  an  example  of  faulty 

writing.  No  blame  therfore  should  attach  to  the  reviewer. 

who  quoted  the  sentence  exactly  as  given  in  the  original 
text. — Edttor.1 
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Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  mail. 

Our  readers  are  invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

OlEltltA  NEVADA  is  a  Spanish  term,  signifying  'snow- 
^  clad  range.' 

DOLIVIANITE  is  a  suti   lead-gray   mineral,   resembling 
slibnite.     According  in  T.  Riehter,  ii  is  an  antimonial 

silver  sulphide,  containing  8.5%  of  silver. 

'THE  Amazon  river  carries  annually  to  the  ocean  618,- 
000,000  metric  tons  of  solution   and   sediment,   and   its 

turbidity  can  be  observed  in  the  ocean  waters  over  100  miles 
from  the  land. 

■DIBBER  packing  can  lie  prevented  from  blowing  out  by 
cutting  pieces  of  ordinary  wire  window  screen  the  size 

of  the  packing  and  placing  on   each  side  of  it.     The  wire 
beds  itself  into  the  soft  packing  and  holds  it  in  position. 

PATENTING  a  millsite  does  not  involve  meeting  any 
special  conditions.  Those  attached  to  a  lode  claim  may 

be  entered  with  the  lode  claim  or  subsequently;  they  may 
even  be  located  after  the  lode  claim  is  patented.  While  no 

$500  expenditure  is  required  upon  a  millsite  claim,  those 

attached  to  a  lode  claim  require  to  be  used  for  some  mining 
and  milling  purpose  in  connection  with  the  lode  claim,  and 

those  unattached  to  the  lode  claim,  to  have  an  actual  reduc- 
tion works  upon  them. 

THRILLING  holes  for  the  foundation  bolts  of  a  Cornish 

pump  was  done  at  the  Talisman,  Karangahake,  New 

Zealand,  with  a  3}  $-m.  piston  drill  weighing  300  lb.,  mak- 
ing with  ordinary  drill  steel  tour  hundred  51  j-in.  strokes 

per  minute  with  air  at  SO-lb.  pressure.  These  holts  were  6 
in.  diam.  Hexagonal  drill  steel  2  in.  diam,  was  used.  The 

starting  bit  was  6%  in.  diam.  The  finishing  drill  was  I)  in. 

diam..  7  ft.  long,  and  weighed  84  II).  The  drilling  was  done 
at  the  rate  of  1  ft.  per  hour  in  hard  andesite. 

A  CTUAL  settlers,  residents,  individual  miners,  and  pros- 

pectors for  minerals,  not  associations  or  corporations, 
may  take  timber  from  the  public  lands  in  Alaska  for  fire- 

wood, fencing,  buildings,  mining,  prospecting,  or  other  do- 

mestic purposes,  without  charge  and  without  application  or 

previous  permit,  the  amount  not  to  exceed  a  stumpage  value 
of  $50  in  any  one  calendar  year.  No  timber  may  be  Sold, 

but  an  agent  may  be  employed  to  cut  it.  Application  to 
purchase  timber  to  be  cut  for  use  in  Alaska,  but  not  for 

export,  may  be  made  to  the  receiver  of  the  local  land  office 

for  the  district,  to  be  acted  upon  similar  to  applications  to 
cut  timber  in  the  United  States. 

THIRST-AID  packets  are  issued  by  the  sanitary  depart- 
ment of  the  Panama  canal,  to  be  placed  on  all  loco- 

motives, steam-shovels,  dredges,  cranes,  and  boats  of  the 
Commission  and  the  Panama  railroad.  Each  packet  is  of 
the  type  provided  for  knapsacks  in  the  United  States  army, 
and  contains,  within  a  waterproof  wrapper,  2  compresses 
of  antiseptic  gauze,  2  small  tfendages  of  antiseptic  gauze,  2 
safety  pins,  sterilized,  and  a  triangular  bandage  by  means 
of  which  a  compress  may  be  held  in  place  on  the  bead  or 
any  portion  of  the  trunk  or  limbs.  The  weight  of  the 
packet  is  a  few  ounces  and  its  dimensions  are  V/i  by  2%  by 
4  in.,  making  it  pocket-size. 

"Y^TASTE  of  natural  gas  is  stated  by  the  United  States Geological  Survey  to  be  rapidly  decreasing.  The 

problem  of  conserving  the  natural-gas  supply  may  be  con- 
sidered as  having  been  satisfactorily  solved  in  Pennsyl- 

vania, throughout  the  Appalachian,  and  the  Lima-Indiana 
fields,  and  in  Kansas.  The  greatest  waste  is  m  Oklahoma 

and  in  the  Caddo  field  of  Louisiana,  owing  in  Oklahoma  to 

probable  looseness  in  enforcement  of  the  laws  and  in  Louisi- 
ana to  lack  of  a  market.  It  is  noteworthy  that  one  of  the 

two  wild  wells  iu  Louisiana  that  have  been  sensational  ex- 

amples of  waste  has  been  successfully  closed  and  the  gas 
thus  conserved  for  future  use. 

XITATER-POWER  sites  have  been  withdrawn  from  entry 
by  executive  order,  and  of  these,  during  January,  7252 

acres  previously  withdrawn  were,  on  further  examination, 
restored  to  entry  as  having  no  value  for  the  development  of 

power.  The  original  withdrawals  of  power-site  lands,  as 

recommended  by  the  engineers  of  the  U.  S.  Geological  Sur- 
vey, are  invariably  made  as  small  as  possible,  but  where  more 

detailed  Held  examination  shows  that  they  can  be  further 

cut  down  without  endangering  the  interests  of  the  public 
such  excess  areas  arc  immediately  restored  to  the  public 

domain.  Thus,  of  the  nearly  2,000,000  acres  which  have 
been  withdrawn  during  the  past  four  years  for  power  sites. 

184,383  acres  have  been  so  restored. 

TJUNGARIAN  riffles  of  the  angle-iron  type  are  consid- 
ered  by  many  as  the  most  effective  for  gold  working. 

These  consist  of  a  series  of  angle-irons  spaced  21/2-in- 
centre,  with  the  horizontal  leg  placed  so  that  it  points  down- 

stream. The  water  passing  over  the  riffles  forms  an  eddy 

under  the  projecting  leg,  which  protects  the  quicksilver  and 
facilitates  the  catching  of  the  gold.  The  riffle  frames  arc 
set  with  the  riffles  across  the  current  and  are  sometimes 

alternated  with  plain  iron  bar  riffle  frames  set  in  the  direc- 
tion of  the  flow.  Quicksilver  is  usually  fed  at  regular  in- 

tervals into  the  top  of  the  sluice.  The  small  quantities  of 

quicksilver  in  the  sluices  and  the  break  in  the  current, 

caused  by  the  eddy  of  the  riffles,  help  to  secure  amalgama- 
tion. 

/^HANGING  cages  is  not  easily  accomplished  uuless  there 

^  is  some  convenient  method  of  removing  the  guides  at 

the  top  of  the  shaft.  Usually  one  length  of  guide  is  fast- 
ened  by  bolts  with  countersunk  heads,  and  it  is  necessary 
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to  unscrew  these  bolts  iu  order  to  take  out  the  guide.  A 

quicker  way  is  to  have  the  guide  on  one  side  hinged  so 

that  by  pulling  out  a  pin  it  can  be  swung  out  of  the 
way.  A  convenient  arrangements  of  this  sort  is  illustrated 
in  the  accompanying  figure. 

/CAUSES,  for  oue  explosive  being  safer  than  another  in 
the  presence  of  explosive  mixtures  of  gas  or  coal  dust 

have  been  investigated  during  the  past  few  years.  The 

many  thousands  of  lives  lost  in  coal-mine  disasters  have 
shown  the  necessity  for  such  investigations,  and  have  stimu- 

lated to  a  marked  extent  researches  in  regard  to  the  prep- 
aration of  explosives  suitable  for  use  in  coal  mining.  It 

has  been  found  that  every  known  explosive,  if  fired  in  a 

sufficiently  large  charge,  will  cause  the  ignition  of  an  ex- 
plosive gas  mixture,  but  explosives  have  been  found  to 

differ  widely  in  regard  to  the  amount  that  can  be  fired 
without  causing  such  ignition.  Ordinary  black  blasting 

powder,  for  example,  will  cause  the  ignition  of  explosive 
gas  mixtures  very  readily,  as  little  as  25  gm.  (somewhat 
less  than  an  ounce)  invariably  serving  to  bring  about  this 
result.  Certain  other  explosives,  in  quantities  as  great  as 

1000  gin.  (21.-,  II).),  after  repeated  trials,  under  conditions 
exactly  similar  to  those  used  in  testing  black  powder,  have 
invariably  failed  to  cause  ignition  of  the  explosive  gas 
mixtures. 
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ronUi    Oil  m  ■■  m, 

Tin-  whole  mining  industry  In  Um  Philippines,  wbieh  baa 

luffered  I'mm  so  man]  Mtbaeka  mi  the  past,  has  been  given 
a  substantial  Ihm.si  in  tin-  past  t,-»  weeks  bj  the  promising 
returns  from  the  fii-st  elean-upa  of  the  Colorado  null  mi 
tin'  i  Ifasbate.     This  is  a  20  stamp  Traylor  mill 
which  uas  erected  under  the  superintendence  of  C.  M. 

I  ye.  It'  the  present  returns  an'  kept  up  ami  an-  increased, 
a-  then  i>  every  reason  in  expect  thai  they  will  be,  Mosbate 

will  s<„,n  lead  the  other  <li.-t i-iit-.  Preparations  an-  being 
ma. I,'  1,1  install  n  mill  mi   the  Syndicate   property    (Old 
Eastern    Mining   Co.),   where   a   respectabl   ■ebodj    has 
been  uncovered  by  recent  development  work.  In  the  Para- 

eale  district,  materials  for  the  New  York  Engineering  Co. 

dredge,  to  be  placed  mi  the  Qnmaus  river  I'm'  the  Philip- 
pine Exploration  Co.,  are  arriving  on  the  ground.  The 

consolidation  of  all  the  interests  on  the  Pamoate  river  lias 

been  effected,  ami  a  huge  pari  of  thai  ground  is  now  cou- 

trolled  by  a  company  headed  by  Mr.  McWhae,  a  pr   iuenl 
mining  man  of  Australia. 

The  Philippines  dredge  mi  the  Malaguil  river  is  digging 

HEADWATERS    MTLL. 

iii  good  ground  ami  is  making  good  headway.  New  ma- 

chinery has  been  ordered  tor  t  lie  old  Paracale  dredge,  for 

which  a  pontoon  has  been  completed.    There  is  i   peration 
mi  the  quartz  properties  in  this  district,  only  some  assess- 

ment ami  development  work.  On  the  Navolas  group,  espe- 
cially, from  which  some  high-grade  samples  have  been  as- 
sayed by  the  Division  of  Mines,  good  progress  is  being 

made.  Operations  in  the  Benguef  district  remain  at  a  stand- 
still. The  Headwaters  company  has  shut  down,  and  the  well 

known  Benguet  Consolidated  Co.  mill  on  the  lower  Antinmk 

river  was  put  completely  out  of  commission  during  the  past 
typhoon  season. 

Plans  for  a  consolidation  of  all  the  properties  on  the 
Lower  Antimok  bave  not  as  yet  materialized,  for  the  reason 

that  capital,  which  was  expected  lo  finance  the  undertaking. 
has  not  yet  been  forthcoming  from  the  China  coast,  due  to 

the  financial  stringency  as  a  result  of  the  revolution.  Re- 
cent work  and  the  washing  mil  of  some  of  the  streams  In 

the  typhoon  has  shown  up  more  veins  and  larger  orebodies 

than  were  before  known.  It  is  beyond  question  in  the 
minds  of  those  who  have  seen  the  ground  that  large  and 

profitable  orebodies  exist  in  this  district  and  that  some  day 

the  Philippine  Islands  will  take  high  rank  among  I  he  gold 
producers  of  the  world. 

Some  excellent  alluvial  ground  has  been  discovered  on 
the  east  coast  of  Luzon,  almost  due  east  from  Manila.  An 

Australian  company  has  promised  to  have  a  dredge  at  work 
on  the  Umira  river  in  1913.  Above  the  dredging  ground, 

another  company  has  planned  to  install  hydraulic  machinery. 
Black  sand  from  some  of  this  ground,  when  tested  by  the 

Division  of  Mines,  by  grinding  in  a  tube-mill,  and  cya- 
niding,  showed  that  after  the  free  gold  has  been  removed 

•  «tw  '    .'.  t»   obtaini  d,    The  Divuri   i   Mil  • 
""«  I  ■ !.  samt  from  all  over  the  Philipp 
si   tin-  pn  the  right  pi 

himI. 

'I'lii-  c.al  industry,  which  rams  near  to  s   umbing  i pldclv  .,  \,.n  .IL;.,,  bai  been  resuscitated  by  tha  timely  ., 

rnment,  and  from  the  last  reports,  tin'  Hast 
Batan  coal  mine  is  progra  ttisfactorily  as  can  he 
expected,  considering  tin-  qualm  ,,t   il   ial  and  the 
ciunsiaiiccs  under  which  tin   operation!     •.   be 

carried  on. 

No  headway  lias  I  ecu  made  in  i he  development  of  il"- 
Tayabas  oilfield,  ami  ii  is  not  likely  that  any  material  ad 
winces  will  i„.  made   until  the  present  methods  there  have 
1   n  rodicallj  changed.    Warren  D.  Smith,  ii   h.,t  of  the 
Division  of  Mines,   while  mi   leave   in    the   United   Slates,   will 
spend  a  month  in  study  in  one  of  the  California  oilfields  iii 

preparation  tor  projected  work  in  the  Philippine  Balds,  The 
recent   discovery  of  asphaltum  in  the  mountains  of  Rizal 

province  of  Luzon,  a  two-days'  walk   from  Manila,  promises 
to  I   t  great  importance  to  the  Islands. 

NEW  YORK 

Dividends,  Declared  un>  Pbospecttve.— Increased  Metal 

Demand.— Litioation.— San    Toy    Affairs.— Ch a nck, 

foi;  Speculation   in  Silver, 

While  there  has  been  no  noticeable  improvement  in  Wall 

St  reel  conditions  during  the  past  week,  there  are  some  fea- 

tures In  copper  that  are  being  pointed  to  with  a  measure 

of  pride,  as  reflecting  the  increase  iii  prices  in  the  metal 
market. 

Calumet  &  llecla  has  declared  a  quarterly  dividend  of  $^ 

per  share,  as  against  $6  paid  three  months  ago  and  one 

year  ago.  The  Miami  Copper  Co.  has  made  a  semi-official 

announcement,  through  J.  Parke  Charming,  Hint  the  ini- 
tial dividend  of  the  Miami  is  to  be  50c,  per  share,  and 

that  in  all  probability  it  will  be  declared  as  a  quarterly 

payment.  Miami  will  be  the  first  of  the  new  Arizona  por- 
phyries to  enter  the  ranks  of  Hie  dividend  payers,  although 

it  is  expected  that  Chino.  in  New  Mexico,  will  announce  a 

dividend  some  lime  during  the  spring,  as  will  also  the  Ray 
Consolidated.  Miami  has  started  the  sixth  unit  of  its  con- 

centrator, and  expects  to  produce  during  the  current  month 

3,000,000  lb.  of  copper.  January  earnings  were  at  the 

rate  of  $150,000  net,  which  would  be  equivalent,  to  some- 
thing better  than  $2  per  share  per  year.  It  is  stated  that 

Miami  sold  some  copper  at  14%c.  recently,  getting  the  top 

of  the  market  on  the  present  move.  The  recent  dividend 

paid  by  the  Bonanza  group  of  mines  at  Kennecott,  Alaska, 
amounted  to  $1,000,000.  The  company  is  capitalized  at 

$2,500,000.  but  has  expended  some  $23,000,000  in  develop- 
ing the  mines  and  building  the  Copper  River  railroad.  The 

railroad  is  said  to  be  now  on  a  basis  where  it  pays  its 

operating  expenses,  but  it  will  be  a  long  time  before  it 
will  return  any  dividend  out  of  its  own  earnings  on  the 

amount  invested  in  it.  The  Bonanza  mines  represent  one 

of  the  largest  high-grade  copper  deposits  recently  devel- 
oped. Engineers  estimate  that  there  is  about  100,000  tons 

of  65%  ore  now  ready  for  extraction ;  shipments  up  to  the 

present  time  total  about  16,000  tons.  While  the  railroad 

was  necessary  for  the  operation  of  the  mines,  the  real  re- 
turn upon  this  investment  was  and  is  expected  to  come 

from  the  opening  of  the  tributary  territory,  and  while 
Morgan  &  Co.,  Kulm,  I-oeb  &  Co.,  and  the  Guggenheims, 

constituting  what  is  known  as  the  Morgan-Guggenheim  syn- 
dicate, are  apparently  receiving  a  large  return  in  taking 

down  a  dividend  of  $1,000,000,  the  fact  remains  that  this 
syndicate  has  a  large  investment  upon  which  il  will  never 

reap  its  expected  profit  until  other  outside  capital  goes 
into  Alaska  to  develop  its  resources.  Notwithstanding 

Alaska's  much-talked-of  immense  coalfields,  the  Copper 
River  railroad  operates  its  engines  with  fuel  oil,  shipped 

in  by  tank  steamer  from  California. 

Reports  from  metal  brokers  in  London  tell  of  an  in- 
creased   demand,    and   it   is   expected   that   the    amount    of 
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i'  exported  will  be  Ihe  Feature  of  i lie  coming  report 
"I   the  Producers'  Association.    The  world's  visible  supply 

srjmated  al  a  much  lower  figure  than  at  any  time  during 

the  pasl  Iwo  years.  There  has  beer  no  change  in  the 

policy  of  ignoring  the  fad  that  a  large  percentage  of  this 
copper  bas  been  purchased  by  various  governments  in  prep- 

aration for  passible  coming  hostilities,  and  it  is  possibly 

owing  i"  ibis  fact,  and  the  belief  thai  commercial  require- 
ments have  i.ot  ac   meed  for  the  shrinkage  in  accumulated 

stocks,  thai    there  arc  stories   from   ti     to   time  of  bidden 

supplies  of  copper  on  the  Continent  that  are  so  held  as 

not  to  be  taken  into  account  statistically.  One  important 
linaiieial  New  York  paper,  while  ignoring  the  purpose  of 

the  market  move,  states  that  "the  heavy  shipments  during 
the  last  two  months  made  to  Havre  make  it  evident  thai 

15)000,000  tons  has  gone  into  warehouse  which  has  not  been 

taken  account   ":  illy,     The  metal   has  not   gone  into 
consumption,  A  ipments  into  Prance  being  largely 

in 'excess  o!  the  consumptive  capacity  of  the  country.  There 
luSOE  to  believe  thai  similar  transfers  were  also  made 

to  Germany  and  Holland,  so  that  European  statistii 

stocks  .ire  either  fragmentary  or  unreliable."  In  any  event, 
it  is  quite  evident  that  there  is  a  much  stronger  combina- 

tion existing  in  copper  metal  than  ever  before,  and  thai 

the  recent  hull  pool  o)  erations  have  been  backed  by  enor- 

mous capital.  11'  then-  lias  been  a  corner  successfully  en- 
gineered  in  copper,  il   will  be  well    for  the  public,  as  well 

as  II   perators,   to  bear  in   mind  the    fact   that   with  suffi- 

cieni  capital  there  is  no  great  degree  of  difficulty  in  acquir- 
ing   control    of    a    eie   odily.      The    real    test    comes    when 

ihe  unloading  begins,  or,  as  the  market  phrase  goes,  "when 

the  attempt    is  made  to  bury  lb   ipse." 
The  various  defendants  in  the  suit  brought  by  the  United 

Copper  Securities  Co..  the  organization  formed  by  Arthur 
P.  lleinze,  to  rehabilitaii  the  Tniied  Copper  Co..  acknowl- 

edge themselves  to  he  as  much  in  the  dark  as  any  pari  of 

Ihe  public,  in  regard  to  Ihe  relict'  suit  by  the,  recently  in- 
slilnled  litigation.  The  suit  would  appear  to  be  brought 
rather  late  in  the  duy»  a-  several  of  the  defendants  named, 

both  corporate  ami  individual,  have  alike  -0110  the  way  of 
all   things  earthly. 

The  suit  of  ihe  Government  againsl  George  Graham  Rice 

ami  others  is  apparently  developing  into  something  of  an 
endurance  contest.  It  is  now  in  its  fifth  month,  and  a 

well  known  raining  1  ngineer,  who  was  called  upon  to  tes- 
tify  nmenting  upon  ihe  length  of  the  trial  slated  thai 

they    had    really    but    jest    begun.      The    case    bids    fair    to 
furnish  ground   for  some  of  ihe  caustic  criticisms  made   re- 

gardillg   I  In-  delays  in  our  criminal   procedure. 
I,  The  management  of  the  Ban  Toy  Mining  Co.  has  issued 
a    reply    to    the    chart's    made    by    the    committee    of    local 
siockholders  regarding  the  Qumce  de  Mayo  lease,  defend- 

ing 1  the  action  of  i>.  B.  Gillies,  genera)  manager  lor  the  com- 
pany, on  Ihe  ground  that  the  directors  ilid  not  care  to  take 

the  risk  in  developing  adjacent  territory,  bill  were  willing 
to  allow  Mr.  Gillies  lo  .do  so.  as  any  favorable  develop- 

ments  would  be  of  ureal    benefit   to  the  San   Toy  company. 

The    use    of    the    San    Toy    shaft    ami    eq'ui]   ■n(    was    not 
given   without   c   pensalion.  but   it   was  underst   1  Ihal    if 

any  ore  were  produced  from  the  lease.  Ihe  company  should 

hoisl  the  on-  and  receive  a  reasonable  charge  for  so  doing. 
The  San  Toy  operations  for  January  show  a  deficit  of 

$42110.  Ihe  mine  being  shut  down  during  two  weeks,  on  ac- 
count of  a  strike  among  the  laborers,  and  no  ore  was 

shipped  during  February  on  aosounl  of  ihe  discontinuance 

ol  service  by  the  National  Railways  of  Mexico  south  of 
I  liilinahila. 

Looking  on  ihe  one  band  at  the  stagnation  of  business 
on  the  New  York  Stock  Exchange,  and  on  the  other  band 

al  the-  results  which  have  been  accomplished  in  the  copper- 
meial  market  within  the  past  ninety  days,  and  recalling  also 
ihe  active  speculation  that  exisied  at  .me  lime  upon  the 
old  (iold  Exchange,  some  of  the  unless  spirits  in  Wall 

Street  have  Suggested  that  the  position  of  silver  presents 
some  possibilities  that  might  induce  the  public  to  indulge 

ii.  speculation,  .lust  at  present  Ihe  public  has  its  head 
Si     pointed   in   the  other  direction    from    Wall    Street,  and   is 

so  apparently  deaf  to  all  inducements,  that  the  Sheet  itself 
would   take  a  chance    in   making  a   market    in   dynamite,   if 

that  would  bring  any  cusl   re  into  the  market-place.    As 

to  silver,  it  is  argued  that  china  regenerated  will  soon  go 
on  a  silver  basis  with  greatly  enlarged  needs;  that  India 
must  soon  buy  silver  for  Government  coinage,  and  that 

legitimate  conditions  are  bound  to  force  silver  ami  lead  to 

higher  levels  than  have  prevailed  for  some  years.  The  so- 
called  Indian  pool  is  estimated  to  hold  some  20,000,000  OZ. 

of  silver.  As  this  is  less  than  10',  of  the  world's  annual 

production,    and    as    the    ]   I's   operations    have    resulted    in 
an  advance  of  something  like  8c,  ii  is  argued  thai  a  strong 

combination  of  American  capital  in  America  could  make 

the  pool  pay  considerably  higher  prices,  in  order  to  main- 
lain  its  position.  T!ie  operators  in  India,  and  the  dealers 

in  bullion  in  London,  have  been  somewhat  antagonistic,  but 

as  it  has  apparently  lien  rather  easy  for  the  Indian  1   1 

to  accomplish  what  has  been  done,  it  is  believed  that  Amer- 
ican capitalists  could  make  themselves  a  derided  factor  ii 

they  entered  the  field.  Details  would  have  In  be  worked 

out  that  would  permit  certificates  being  issued  against  bul- 
lion in  storage,  ami  ii  is  through  the  trading  on  these 

certificates  that  the  public  would  be  invited  to  take  pari 

in  ihe  operation.  It  is  extremely  doubtful  whether  any- 
thing more  than  talk  will  be  developed  along  Ibis  line,  but 

it  is  true  that  market  operators  would  vociferously  wel- 

come anything  that  would  create  general  interest  and  some 
market   activity. 

JARBIDGE,  NEVADA 

Iikvii  1  Alpha  Group.   -Prospecting  thb  Flaxie. 

— Developing    Deeper    Levels.     I'm     Pavlak     im> 

Fletcher  Mills. 

Chicago  capitalists  have  taken  over  the  Alpha  group  ami 
have  a  force  of  men  at  work  developing.  Very  little  actual 

development   work   has  been  done  on   this  vein,  although 

small  open-mils  have  been  made  for  700  ft.  along  the  sur- 
face ami  showing  a  vein  2  lo  7  ft.  wide.     Average  assays 

are  $1(1  to  $411  per  ton.  with  portions  of  the  quartz  sllnw- 

ing  i'vvi-  gold  and  yielding  a  Ion-  string  of  colors  in  the  pan. 
Across  Bourne  gulch,  to  the  north  from  the  Alpha,  the 

.New  York  people  who  are  prospecting  Ihe  Flaxie  vein  are 

meeting  with  excellent  results:  at  a  depth  of  75  ft.  from 
the  surface  a  drift  las  been  run  along  Ihe  vein  ill  a  con- 
liiiuous  ore-shoot  for  12o  ft.  This  vein  has  a  width  of 

I  lo  Ii  ft.,  and  numerous  samples  assay  $411  lo  $152  per 
ton.  Al  Ihe  face  is  S  in.  of  quartz  thai  runs  nearly  $600 

per  Ion:  this  is  considered  lo  be  one  of  Ihe  best  bodies  of 
ore  opened,  and  will  crowd  either  the  Bluster  or  Success 
for    first    place    in    the   district. 

The  adit  on  the  Jarbidge  Gold  Co.'s  property,  adjoining 
the  Flaxie.  has  entered  the  Flaxie  vein,  which  here  is  about 

2(1  ft.  wide  and  somewhat  broken,  being  very  near  the  sur- 
face. The  average  content  is  not  so  great  as  in  the  Flaxie 

workings,  but  on  the  whole  the  future  promise  of  this  prop- 
erty can  lie  considered  very  bright.  About  a  quarter  of 

a  mile  lo  the  northwest,  on  the  Mother  Lode  claim,  an 

adit  is  being  run  lo  intersect  the  Flaxie  vein.  And  on 
the  Cabin  claim,  near  the  river,  a  lone:  adit  is  projected 
to  cut  the  Flaxie  vein  at  depth.  The  Success  is  pushing 

work  on  its  four  adit-levels,  with  every  indication  that  Ihe 

three  ore-shoots  on  the  upper  levels  persist,  although  ihe 
veins  are  somewhat  faulted  ami  irregular.  George  Wing* 

field  has  sent  in  a  new  superintendent  to  take  charge;  he 
has  made  another  payment  on  the  Success.  Development 

on  the  Bluster  on  the  adit  or  300-ft.  level  is  opening  an- 
other ore-shoot  to  the  south  of  the  shaft.  Air.  Wingfield 

i-  examining  and  sampling  the  Pavlak  mine. 

The  expected  shut-down  of  both  ihe  1'avkik  and  Fletcher 
mills  has  occurred,  not  from  any  lack  of  ore  nor  from 

any  lack  of  gold  content.  1ml  from  the  usual  troubles  that 
overtake  a  mine  or  mining  company,  no  matter  how  good 
Ihe  mine  may  be.  when  inexperienced  men  are  iu  charge. 

Capital  finally  becomes  tired  of  paying  for  experience, 
and  work  is  at  a  standstill  until  the  bills  are  paid,  a  n 

Organization    effected,    and    more    money    raised    lo    remodel 
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.Ink  mill  »*.  limit  on  Diurti  loo 

puli-  etcher 
null  bandied  ■  InU  leliug,  hul   much 

I     the    nillii'l  ill    content     WH     l"«t 

oul)    such  a*  rau  be 

Died   lliat    both   ..t'   lli.  Don    bo   run 
iliai  Ibe  •  i  bus  bought  will  prove 

to   tbc  otl  ■  ■ping.     Tbi 
■I   .1.  pi    n. ii  high  grade,  although  they  should  pay 

ropei  lv   treated ;   veins  of  3  to    10   ft, 
in   width  are  good   workable  size,   aud   with  ore  of   from 

_'|   per  ton,  then  aeon   why   they   should 
nut  In'  worked  al  a  good  profit;  bul  a  saving  of  ovei 

.i  running  time  in  mill  of  over  10  certaii 
work   has  been  dune  this  winter  to 

south  "i   Bonanza  ridgi  S   o\\  slide 
gulch,  and   Dry    gulch,  and   while  no  start ling  discoveries 
have   been    made,   there   are   indications   thai    lead    to   the 
belief  that  they  will  be  heard  from  during  the  coming  season. 

SILVERTON.   COLORADO 

FRISCO     TlNMI.     COMPANY      TO     I '.  I  1 1 . 1 .     Mill..      Sinwshu 

mis..    Nk«"    /.inc    Plant.  -Kjttimac    Di    i 
-Nk«    Iowa    Tigeb    I.ka.-i:   Ships    Excellent 

Gold  Kim.  Sub-Lessees  Developing, 

The  San  Juan  district  is  experiencing  a  very  mild  winter 
ami  the  snowfall  lias  been  exceedingly  light.  All  necessary 
trails  baye  been  kept  open  and  there  lias  been  no  delay  in 
receiving  supplies  and  shipping  ore.  Charles  Qagner,  man- 

ager of  the  Frisco  Tunnel  Co.,  operator  of  the  Bagley  adil 

a|  Animas  Folks,  has  returned  from  Pittsburg  and  an- 
nounces tliai  all  financial  arrangements  have  been  completed 

and  thai  work  will  begin  on  a  reduction  mill  at  an  early 
date.  It  is  rumored  thai  Otto  Meats  has  secured  a  bond 
and  lease  "ii  the  Bold  Prince  mine  and  mill,  but  no  an- 
nounccmcnl  of  future  plans  lias  yet  been  made.  All  other 
properties  at  Animas  Forks  are  idle,  bui  it  is  probable  thai 
the  Bound  Democrat,  Frank  Hough,  and  Columbus  will  be 
active  this  season. 

At  Eureka  the  Sunnyside  maintains  its  usual  production 
ami  has  started  its  new  zinc  plant,  from  which  much  is  ex- 

pected. The  plant  is  equipped  with  electric  separators  and 
the  company  hopes  t"  raise  the  percentage  of  zinc  in  the 
zinc  concentrate  above  40,  which  is  at  present  the  lowest 
percentage  that  can  be  shipped  from  this  district. at  a  profit. 
The  results  obtained  in  the  new  plan!  are  not  yel  mailable. 
The  Kiitimae  is  being  developed  and  John  Joyce,  the  man- 

ager, announces  that  mine  and  mill  will  be  in  operation  this 
season.  The  mill  will  be  thoroughly  overhauled  and  a  cya- 

nide plant  added,  and  Mr.  Joyce  expects  excellent  results 
from  the  new  milling  methods  which  he  plans  to  introduce. 
The  Silver  Lake  is  running  two  shifts  and  employs  about 
one  hundred  men  at  mine  and  mill.  The  ore  is  of  fair  grade 
and  the  properly  is  giving  good  returns  under  the  new 

management.  The  Iowa  Tiger  Mining  <'o..  successor  of  the 
Iowa  Tiger  Leasing  Co.,  lias  shipped  thirty  ears  of  concen- 

trate during  February.  This  concentrate  is  better  grade 
than  any  shipped  for  many  mouths  and  nets  the  lessees  $800 
per  car  of  20  tons.  Most  of  the  crude  is  coming  from  /be 
Melville  vein,  which  previous  lessees  refused  to  operate, 
regarding  it  of  no  value.  Forty  sub-lessees  are  working  in 
the  Gold  King  mine,  and  report  large  tonnages  of  ore  avail- 

able for  the  mill,  which  will  be  started  in  April. 
The  Ledge  Consolidated  closed  down  February  10,  with- 

out meeting  its  pay-roll  or  other  obligations.  The  mailable 
ore  in  sight  had  steadily  decreased  for  several  months  prior 
in  the  shut-down,  and  the  company  had  made  little  effort  to 
develop  new  ore,  so  that  the  shut-down  was  not  unexpected. 
The  company  has  about  $8000  on  hand  to  cover  accounts 
amounting  to  $30,000,  so  that  the  miners  and  the  local  mer- 

chants are  left,  as  usual,  'holding  the  sack.'  The  company 
had  a  bond  and  lease  on  the  old  Silver  Ledge  mine  at  Chat- 

tanooga, and  the  stockholders  have  invested  about  $150,000 

in  un  effort  t"  iiiniiiiliiiiic  iin>  uld  pn  .1  in 
■i  pn  woefullj 

i  Horn  the  -nut.  ami  I  hi  In 

denls   ,,l    i 
capped  the  local  managers  >••  that  *u<  iltnual   un 

Idc.    The  •  been  directed  by    u  ignorant 
of  milling  and  unwilling  i"  leave  the  local  direction  in  the 
hiiuds  of  e   potent  ii  .        During  the  two 
moot  lis  these  men  hove  directed  its  affairs  the  company  lias 
boasted  seven  general  managers,  eight  mine  louta, 
ami  three  mill  superintendents.    The  directors  are  al 

cut  negotiating  » itb  li.  W.  Mollis,  trustee  I'm-  the  Ledge  M.  & 
\l   i  "  creditors.  >"i  an  extension  of  time  on  pro|  ertj  paj 
incuts  anil  mole  liberal   terms  in  general,  bill   BUCCess  Under 

the  present   board  seems  hardly  possible    matter  what 
terms  are  granted.    The  Congress  lessees  report  good 
less,  ami  the  machines  are  al  i  resent  in  a  bard  iron  pyrite 

ation,  which  makes  considerable  water,  ami  which  may 
be  the  pyritic  casing   which  has  always  enclosed  I  he  em 

I  not  ai  the  Congress, 

KALGOORLIE,  WESTERN  AUSTRALIA 

A  Camel-back  Survey.— Deep-Level  Exploration  in  the 
I  Ioi.si    Sum,  .       Nuns    UK    THE     DISTRICT. — PRODUCTION 

Records  ion  December  ind  the  Jeab. 

The    Mine,    Deportment    has    decided    to    keep    one    of    the 
Geological  Survey  parties  equipped  with  ci   lis,  employed 
upon  Hying  surveys  of  those  areas  remote  from  settlement, 

TYPICAL  SURFACE  PLANT  ON  THE  GOLDEN   MILE. 

with  the  object  of  indicating,  for  the  guidance  of  pros- 
pectors, any  promising  belts  of  country.  The  party  will 

also  look  after  water-supplies  for  these  areas.  A  mill  is 
being  erected  at  Mount  Egerton,  near  Peak  Hill.  The 
Department  has  not  decided  to  build  mills  at  Bamboo  creek 

and  Woodgina,  in  the  Pilbarra  Held;  aud  at  Weston's,  near 
Southern  Cross.  These  Helds  require  a  little  more  develop- 

ment yet.  Mention  has  been  made  of  the  Associated  North- 
ern buying  for  $110,000  the  Gimlet  South  Extended,  at 

Ora  Banda,  near  Kalgoorlie.  During  the  option  3190  II. 
of  exploratory  work  was  done  at  three  levels.  At  present, 

they  are  stripping'  the  shaft  and  getting  ready  for  the 
mill.  This  is  to  cost  $12.3,000.  The  ore  reserves  are  given 
as  159,000  tons,  worth  $950,000.  This  is  all  above  the 

sulphide  zone. 
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L:ist  year  the  Horse-Shoe,  boring  from  the  2800-ft.  level 
of  (he  Great  Boulder,  cut  the  boundary  lode  of  its  prop- 

erly, it  being  18  ft.  wide,  worth  $25  per  ton.  As  the 

former's  main  shall  was  down  only  some  2001)  ft.,  it  would 
mean  a  long  time  before  this  ore  was  reached  by  sinking 

and  cross-cutting;  so  an  arrangement  was  made  with  the 
Boulder  people  lo  eross-cd)  from  their  main  and  Edwards 
shafts  at  Hie  2650  and  2aD0-ft.  levels.  In  the  meantime 

the  Horse-Shoe  shaft  would  lie  sunk'  to  these  levels,  and 
cross-cuts  driven,  so  thai  early  in  1913  it  is  expected  t" 
haul  Ibis  ore  to  the  mill.  The  following  cables  on  this 

subject  may  be  interesting.  (1 1  West  cross-cut  of  south 
drift,  at  2800-ft.  level  of  Boulder  main  shaft,  cut  No.  4 
lode  a  few  feet  from  north  boundary,  and  1(3  ft.  from  east 

boundary.  It  is  well  defined,  but  width  and  value  not  de- 
termined. (On  the  north  is  (he  Ivanhoe  and  east  the  Boul- 

der.) (2)  Lode  is  disturbed  by  a  slide.  Disturbed  sec- 
tion extends  to  present  face  of  cross-cut  35  ft.  from  east 

boundary.  Boring  for  4  ft.  from  face  of  eross-cut  assays 
give  $41.20  per  ton.  (The  Horse-Shoe  and  Ivanhoe  lodes 

are  frequently  disturbed  by  slides.)  (3)  Through  the  lode. 

with  $33  over  6-ft.  width.  Well  defined,  and  showing  tel- 
luride  and  free  gold.  This  is  an  important  result,  and 

work  at  Edwards'  shaft  is  awaited  with  interest. 
The  Ivanhoe  main  shaft  is  now  down  2600  ft.  in  coun- 

try. From  the  Associated.  Perseverance,  Lake  View  & 

Star,  and  Kalgurli  there  is  very  little  of  note  to  report. 
The  Holman  pneumatic  stamps  are  now  at  work  on  the 

Mountain  Queen,  near  Southern  Cross,  and  may  furnish 

some  interesting  data  from  this  new  type  of  pulverizer. 
At  the  Hainault.  a  Richards  classifier  has  been  installed 

and  is  now  under  trial.  The  gold  yield  for  December  was 

valued  at  $2,470,000.  making  $29,110,4)00  for  1011.  against 
+31,000,000  for  1010,  and  a  total,  to  date,  of  $524,340,000. 

The  Perth  mint  received  bullion  worth  $2,400,000  in 

December,  and  for  the  year  past  a  total  of  $25,710,000; 

while  the  total  issue  of  sovereigns  and  half-sovereigns  was 

valued  at  $25,655,000.  Dividends  for  the  year  totaled 

$4,110,000.  The  yield  during  December  from  the  prin- 
cipal  mines   was  as  below: 

Property.                        Tonnage.  Gross  Value.  Profit. 

Associated    10,252  $  50.500  $     4.200' 
Associated  Northern    1.263  11,000             

Burbanks  Main  Lode    1,394  1  7.."il()            
Golden  Horse-Shoe    22.221  137,000  1,400 

Golden  Ridge    2,705  20,300  s,700 

Great  Boulder  Perscveiai    19,666  102.200  6,200 
Great  Boulder  Proprietary.  16,908  242.500  144,800 
Great  Fingall    0.027  59,000  11,400 

Hainault      5,048  35,300  2,000 
Ivanhoe     18,641  200,000  90,000 

Kalgurli       10,040  104,000  45,000 

Lake  View  &  Star    18,009  104,500  18,300 
Oroya  Black  Range      4,580  45,800  17.200 

Oroyo   Links       10,510  60,600  12,100 

S.ms  of  Gwalia      14,020  129,300  48.500 
Sons  of  Gwalia  South    2,141  13,500  3,600 

South  Kalgurli      9,(120  60,000  11,000 'Loss. 

LONDON 

Record  of  South  <  'koftv  for  Year. — East  Pool  Profits. 
— Results  of  Wheal  Kitty  &  Pen-halls. — Reports 
for  the  Year. 

At  this  time  of  year  the  position  of  the  tin-mining 

companies  in  Cornwall  come  up  tor  review.  Perhaps  South 
Crnfty  is  the  company  which  may  claim  the  precedence  in 
receiving  notice  in  this  column.  The  results  for  the  year 
1911  are  decidedly  gratifying.  Every  item  of  the  accounts 

shows  an  advance;  the  total  production  of  tin.  tungsten, 
and  arsenic,  the  yield  per  ton  of  all  three  products,  and 
the  income  and  profit.  Naturally  the  high  price  of  tin 

has  been  in  the  company's  favor,  but,  on  the  other  hand, 
(he  prices  realized  for  tungsten  and  arsenic  have  been 

slightly  lower.  The  mill  treated  03.S82  tons  of  ore  during 
the  year,  and  the  recovery  was  077  tons  of  black  tin  which 

sold  for  0F6,587;  14S  tons  of  tungsten  concentrate  selling 

for  £14.717,  and  1008  Ions  of  arsenic  products  selling  for 

£9518.  The  total  receipts  were  £100,822,  and  the  receipts 
per  ton  31s.  lid.  The  yield  per  ton  of  ore  was  23.76  lb. 

black  tin.  5.22  lb.  wolfram,  and  35.36  lb.  arsenic  products. 
As  compared  with  1010.  the  yield  showed  an  increase  of 
47  tons  black  tin,  22  Ions  tungsten,  and  272  tons  of  arsenic 

products,  and  the  receipts  per  ton  of  ore  treated,  lis.  The 
profit  for  1911.  after  allowing  for  depreciation  and  all 

other  expenses,  was  £31,981,  out  of  which  £17,500  was  dis- 
tributed as  dividend,  being  at  the  rate  of  35%  on  the  nom- 

inal capital,  and  £10.000  was  placed  to  reserve.  This  divi- 
dend of  35%  is  of  course  a  handsome  one,  but  it  must  be 

remembered  that  when  the  present  company  was  started  five 

years  ago  outsiders  paid  £4  each  for  the  £1  shares,  so  that 
their  return  is  only  8%%   "n  their  money. 

One  of  the  old  mines,  Easl  Pool,  that  did  well  formerly. 

has  been  in  rather  low  water  for  the  past  four  years,  owing 

to  the  fall  in  the  grade  of  the  ore.  It  is  still  worked  on 

the  cost-book  system,  and  in  consequence  has  been  short 
of  capital,  and  the  underground  development  has  been 

greatly  neglected.  It  is  pleasant  to  be  able  to  report  that 
the  accounts  for  the  three  months  ended  December  31  last 

showed  a  profit  of  £749,  which  enabled  the  adverse  balance 

of  the  previous  quarter,  amounting  to  £402,  to  be  wiped 
out,  and  £347  to  be  carried  forward.  This  is  the  first  time 

since  1907  that  the  company  has  made  a  profit.  There 

was  a  good  deal  of  talk  at  the  shareholders'  meeting  about 
dividends  in  the  near  future,  but  any  division  of  profit 

would  be  absolute  folly,  seeing  bow  the  development  of 

the  property  has  been  neglected  for  many  years  past.  All 

the  money  that  is  likely  to  be  made  for  the  next  few  quar- 
ters should  be  devoted  to  vigorously  developing  the  mine, 

so  as  to  raise  the  grade  and  enable  the  management  to 

face  with  equanimity  a  fall  in  the  price  of  tin.  For  the 

past  quarter,  the  average  recovery  was  19.25  lb.  of  tin  and 

tungsten  per  ton,  and  the  price  received  for  the  black  tin 
averaged  close  to  £114  per  ton.  The  development  for  the 
pasl  quarter  was  only  276  ft.,  and  the  tonnage  milled  17,337. 
so  that  the  footage  was  only  1  foot  for  every  62  tons 
milled.  The  receipts  were  £17,317,  or  19s.  lid.  per  ton 

milled,  while  the  costs  were  £16,5(38,  or  19s.  Id.  per  ton. 
It  is  to  be  hoped  that  the  directors  will  take  courage  to 

turn  the  company  into  one  of  limited  liability,  and  raise 

adequate  funds  for  conducting  development  on  a  proper 

scale.  The  treatment  plant  is  thoroughly  up  to  date,  con- 
taining Holman  air-cushion  stamps,  tube-mills,  and  mag- 

netic' separators.  Those' who  are  particularly  interested  in 
the  subject,  will  find  a  flow-sheet  of  the  mill  given  in  The 

Mining  Magazine  for  February.  The  directors  have  re- 
cently gone  so  far  toward  publicizing  the  company  as  to 

appoint  an  outside  accountant  as  auditor  and  adviser.  It 
seems  late  in  the  day  to  have  to  record  this  step. 

I  reported  a  few  months  ago  that  the  Wheal  Kitty  & 
Penhalls,  an  admirably  managed  little  mine  in  the  St. 

Agnes  district,  had  unfortunately  got  into  poor  ground. 
This  fact  is  reflected  in  the  accounts  for  the  latter  half 

of  1911.  After  having  shown  continuous  profits  since  its- 
formation  in  1907,  this  company  has  had  now  to  report 

a  small  loss.  The  cause  is  obvious  from  the  report,  for  it 

appears  that  the  yield  has  dropped  from  28  lb.  per  ton 
for  the  first  half  of  1911  to  19.9  lb.  for  the  six  months 

under  review.  Fortunately,  the  price  of  black  tin  was 
well  maintained,  or  the  position  would  be  serious.  The 

southern  section  of  the  Stamps  lode  has  been  a  great  dis- 

appointment. When  intersected  in  the  south  cross-cut  from 

Sara's  shaft  last  July,  the  lode  had  a  most  promising 

appearance;  so  much  so,  that  at  the  shareholders'  meeting 
last  August  the  speakers  permitted  themselves  to  paint  the 

discovery  in  glowing  colors.  However,  thesg  ups  and  downs 

are  to  be  expected  in  the  St.  Agnes  district.  It  is  satis- 

factory to  see  that  the  recovery  is  again  on  I  he  up-grade, 
for  at  the  last  ticketing  seven  tons  was  offered  for  sale. 

which  is  the  best  fortaightly  return  since  June  last.  During 

July  to  December  1911.  8384  tons  was  treated,  with  recov- 
ery  of  19.9  lb.,  worth  20s.  3d.  per  ton.  at  a  working  cosl of  21s.  2d. 
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Biyh 

The   MeKinlej    l-ik.    M.   Co.   baa   intersected  g   vim  of 
on    "f  whieh  Bra  tool  millad  about   ?H   per  loo,     The 

kboul    160    ii     •■!    development    » •  > i k .     The 
Lock]   Strike  company,  which  baa  <   plated  about   lie  it. 
of  develo]   ni   irorlc,  bee  interaeeted  a  valuable  vein   18 
in.  to  I  ft  vide. 

Tin-   Northern    Developmenl    Co.,  ■   Derating   with   die 
Copper  River  ,.v  Northwestern  railroad,  will  operate  motor 
earn  aeroea  the  surface  >■!  Kennieotl  glaeier  for  transport 

sopper  urc.    Construction  of  tin-  road  mil  Btarl  .-   i. 
OOBDOVl 

li   ia  reported  thut  a  law  deposit  ol   high-grade  i-innu- 

3T 

through   M.   M     . 
•  •I  ■  jii  -iani|i  mill  now  lyin 

Tin \\     It.  Malli-mi  ha-  purrhaaed  a  50  lip    boilei    fot 
claim  on  I  Below  Qoldatream,  -•>  i  ity, 
Mr  intendi  to  do  open-cut  work.  HcQillivraj  ( 
lessees  on  il"  Clear}  extension  >'t  the  Newaboj  vein,  have 
ordered  a  5  rtamp  mill  from  Brumbaugh  £  Hamilton, 
states  a  Fairbanks  report,  li  i-  believed  the  mill  will 
be  in  operation  by  April  I.  A.  J,  Bmythe  recently 
covered  unusually  rich  ore  mar  tin-  Jeaaon  property  at 
the  head  of  Chatham  creek,  mar  Chatonika. 

ARIZONA 

Cochise  County 

The  Commonwealth  M.  &  M.  Co.  ia  malring  preparations 
for  the  construct]   I  a  300-ton  mill  and  cyanide  plant 
al    Pearee.      It   will   he   built    in    unils,   su   thai    it    may   be 

MAP  OF  ALASKA. 

bar  ore  has  been  discovered  recently  between  the  Kuskok- 
wim  and  Yukon  rivers.  An  ore-shoot  of  metneinna- 
barite  was  opened  from  whieh  assays  of  60%  cinnabar 
were  obtained.  It  occurs  in  sandstone  and  serpentine,  with 
a  little  limestone.  The  conditions  are  favorable  for  min- 

ing. Allen  Chester,  of  Rehel  Creek,  Nevada,  is  interested. 
Samples  of  the  ore  will  he  placed  on  exhibition  at  Room 
221,  National   Bank  building,   San   Francisco. 

Juneau 

The  Alaska  Treadwell  G.  M.  Co.,  during  the  mini t li  of 
January,  made  a  production  of  gold  and  concentrate  valued 

at  $133,883,  with  a  realizable  value  of  $132,544.  Oper- 
ating expenses  amounted  to  $97,463,  leaving  an  operating 

profit  of  $35,081.  Construction  expenses  were  $6939,  leav- 
ing an  estimated  net  profit  of  $28,142.  The  ore  milled 

yielded  $2.29  per  ton.  During  the  month  992  ft.  of  devel- 
opment work  was  done. 

Prince  William  Sound 

It  is  reported  that  the  vein  lias  been  intersected  on  the 
Mayfield    property,    200    ft.    below    the   surface,    after   a 
eross-cut.  had  been  driven  about  180  ft.     The  vein  at  that 
point  is  said  to  be  about  12  ft.  wide.     The  Mayfield  com- 

enlarged  at  any  time.  At  a  recent  meeting  Charles  E. 
Knox  was  elected  president  of  the  company,  succeeding 
A.  Y.  Smith,  and  W.  B.  Alexander  was  elected  secretary- 
treasurer,  succeeding  J.  H.   Snyder. 

Advices  from  Bisbee  state  that  ore  assaying  as  high  as 
50%  copper  has  been  found  on  the  400-ft.  level  of  the 
Shattuck  mine. 

(JiLA  County 

The  Miami  Copper  Co.'s  concentrator  is  now  in  full 
operation  and  is  handling  3000  tons  of  ore  per  day.  It 
is  reported  running  satisfactorily  and  making  a  recovery 
close  to  75%.  While  some  changes  will  be  made,  espe- 

cially in  the  crushing  machinery,  yet  they  will  be  intro- 

duced gradually  and  without  interfering  with  the  mill's 
operation.  The  mine  is  easily  furnishing  all  the  ore  the 
mill  can  handle,  and  considerable  development  work  is 
being  done.  Assembling  of  machinery  in  the  power-house 
at  the  town  of  Miami  continues  and  should  be  finished 

in  a  few  weeks.  The  ground  northeast  of  the  orebody  is 
being  explored  by  churn-drilling,  there  being  one  drill  in 
use  at  present,  though  another  may  be  added  later.  At 
the  Live  Oak  mine  the  erection  of  equipment  at  No.  2 
shaft,  and  the  enlargement  of  this  shaft  from  two  to  three 
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compartments,  is  proceeding  rapidly.  .  The  chum-drill  hole 

..ii  the  Barney  group  is  1070  ft.  deep  and  in  granite- 
porphyry.  Another  churn-drill  was  pul  to  work  last  week 
near  the  eastern  end  of  the  property  near  the  Live  Oak 
boundary. 

Greenlee  County 

The    Arizona   rein.-   Copper   Co.   has  been   organized   ai 
Clifton,  capitalized  al   $3,000,000.     The   incorporators  are 

I).   P.  Lynch,  B.  T.  O'Donnell,  and  A.  6.  Shaw. 
Yavapai    COUNT? 

Press  rumors  Male  thai  the  Bagdad  Copper  Co.  is  plan- 
ning l<>  build   a   branch    fr      the   Santa    Pe   railroad   to 

its  property,  formerly  the  Lawler  copper  mines,  in  the 

Eureka  district.  It  also  i.  reported  thai  a  large  reduc- 
tion plant  will  he  built.  The  Lake  Superior  &  Nevada 

M.  Co.  mill,  iieai-  Harrington,  is  to  lie  pul  in  operation 

soon.  The  United  Gold  Mines  Co.'s  mill  will  resume  oper- 
ation April  1.  according  i<>  an  announcement  by  D.  -I. 

Sullivan. 

.lame.  Blancbard  is  reported  i"  have  discovered  a  5-ft. 

vein  nt'  rich  gold  ore  on  his  claim  a  mile  from  Turkey, 
a  station  mi  the  Bradshaw  Mountain  railroad.  The 

Cliff  .M.  Co.  has  acquired  the  farneU  mine.  \V.  E.  Sharp, 

is  ai  the  lie.nl  of  the  company,  which  is  planning  oper- 
ation mi  a  large  scale.  According  to  S.  R.  McGarvey, 

the  Yavapai  Metals  M.  Co.  has  intersected  unusually  rich 
ure  in   a  cross-cul    from  the  250-ft.  level. 

CALIFORNIA 

M  1BIPOSA  County 

(Special  Correspondence.) — The  Clearing  House  M.  Co., 
operating  the  Original  mine  mi  the  Y.  V.  railroad,  one 

of  the  successful  mine-  of  Mariposa  county,  is  now  in- 

stalling a  power-plant  in  generate  power  for  operating 
purposes.  The  Original  mine,  according  to  reports  by  the 
company,  has  an  adil  275  ft.  long,  all  in  good  ore,  ami 

above  the  adit   is  sufficient  ore   Cor  a  year's  run.     In  the 
winze,  down  in  where  the  water    hi  urn   Ik-  handled,  is 

considerable  high-grade  ore.  The  power-plant  has  a  .">- 
drill  cross-compound  compressor,  driven  by  a  108-hp.  tur- 

bine. The  electric  hoist,  capable  of  sinking  1000  ft.,  is 

driven  by  a  150-hp.  Westinghouse  alternating-current  440- 
\nli  generator.  This  generator  is  driven  by  a  230-hp.  tur- 

bine. Water  is  diverted  from  the  Merced  river  by  a  tim- 
ber crib  dam  across  the  river,  in  a  ditch  a  quarter  of  a 

mile  in  length  and  into  a  flume  with  a  carrying  capacity 

nl  6000  miner's  inches  of  water.  The  total  mean  efficient 

head  on  the  turbine  is  '24  ft.  II.  A.  Kuns  is  consulting 
near  ami  George  \Y.  Egenhoff  is  superintendent  of 

this  property.  The  company  is  now  considering  erecting 

a  10-stamp  mill,  stnek  of  ihe  company  is  owned  prin- 
cipally in  Merced. 

Merced.  March  2. 
Pumas  COUNTY 

(Special  Correspondence.) — The  recently  incorporated 

iiiellman  M.  Co.  is  completing  preparations  I'm-  working 
the  Colonial  mini',  nn  Mill  creek.  The  gravel  is  mined 

by  the  drit'i  method.  -T.  <;.  Steel  is  manager.  A  develop 
men!  company  is  being  organized  by  Llewellyn  A.  Morrison, 
of  Xew  Ynrk.  to  operate  Ihe  Elizabethan  group  of  six 
quartz  claims,  near  Quiney.  Morrison  recently  bonded  the 

group  from  C.  Bayles  for  $70,000.  The  Spring-  Garden 
channel  has  been  intersected  in  the  Brown  Hear  mine. 

Drivil  n  under  way   for  several  months.     A   wash- 

in;;  plant  is  being  erected.  A.  Dennis  is  manager.  An  elec- 
tric hoist  has  been  installed  at  ihe-  Golden   Eagle.     In  the 

old  wmkings  a  lair  amount  of  Ore  is  said  to  hi-  hi., eked 

out.  The  r'rankmniit  M.  Co.  is  extending  a  4500-ft.  adit 
into  the  Home  Ticket  mine,  by  way  of  the  Eldorado  estate. 

The  work  is  rapid!}  ompleti    and  operation  at 
ihe  1 1. inn-  Ticket  will  c, .| , i n i, ■ , ice  shortly.  AY.  S.  Keith  is 
superintendent.      The    property     is    situated    in    the    Last 

t'hai   lislrict.     The  new  gravel  deposit,  about  130  II.  Mow 
the   Thistle  channel,  is  being  opened   by   an   adit.     It   is 

reported  smne  of  ihe  gravel  runs  sin  per  cubic  yard  in 

go|d.      Ahmii    SO   men   an-   employed.      R.    II.    Kingdon    is 

manager.  The  Eagle  Copper  Co..  owning  a  group  of  de- 
veloped Copper  claim,  near  Taylorsville.  expects  lo  start 

smelling    tin.    summer.      The    smeller    is    nearly    completed. 

and  ample  me  reserves  are  available.  The  company  is  com- 
posed principally  of  San  Francisco  people. 

Quiney,  March  1. Sierra  Cuixty 

(Special  Correspondence.) — The  drift  from  ihe  Tigfatner 
adil  Inward  Ihe  Red  Star  mine  has  intersected  a  vein  show- 

ing in  places  a  width  of  111  ft.  Il  has  been  Opened  sulli- 

ciently  to  indicate  a  length  of  about  200  ft  Arrangements 
are  being  made  in  open  it  to  greater  depth.  Since  the 
new  owning  company,  composed  of  San  Francisco,  Grass 

Valley,  and  Nevada  City  people,  took  over  the  Tighlner,  a 
large  quantity  of  ore  has  been  opened.  Abe  Hall,  formerly 
with  the  North  Star  Mines  Co..  is  in  charge  of  operations. 

II  is  slated  Ihe  new  plant  of  machinery  for  the  Sixteen-to- 

iinc  will  he  immediately  shipped  in  ami  erected.  The  com- 

pany has  been  delaying  shipment  for  fear  thai  a  storm 
would  render  freighting  practically  impossible,  Oakland 

people  are  interested.  W.  -I.  Smart  is  manager.  The  Oasis 

M.  &  M.  Co.  reports  the  intersection  of  the  long-lust  King 
Solomon  vein  in  Ihe  Kenton  mine.  The  hide  is  said  hi 

1m-  1_'  ft.  wide  with  a  good  portion  carrying  milling  ore. 
Arrangements  are  under  way  to  repair  ihe  small  mill  and 

commence  crushing  early  in  April,  if  the  water-supply 

proves  sufficient.  E.  S.  Polk  is  manager.  Los  Angeles 

people  control  the  i   ipany.  An  S-ft.  vein  has  been  inter- 
sected by  the  700-ft.  adil  at  the  Red  Ledge,  at  Scolfs  Plat, 

on  lower  Kanaka  creek.  Arrangements  are  being  made  to 
develop  the  vein  and  determine  its  value.  Buffalo.  Xew 

Ynrk.  people  are  hack  of  the  development.  It  is  reported 
a  mill  will  he  creeled  the  coming  summer  to  replace  the  one 

burned  several  years  ago.  -I.  B.  Moulton  is  superintend- 

ent. The  Rainbow  company  has  purchased  additional  ma- 
chinery and  plans  have  been  made  lor  further  sinking.  L. 

P.    Woodbury    is    manager.      The    Croesus   mill    is    treating 
a  g   1  quality  of  ore.     This  property  continues  to  be  the 

heaviest  producer  in  ihe  Alleghany  district.  The  Sove- 
reign M,  Co.  has  iis  mill  and  cyanide  plant  in  action.  The 

latter  i.  reported  to  he  effecting  a  saving  nl'  IKK,.  A 
mile  line  of  flumes  has  been  completed  to  convey  the  tail- 

ing to  a  point  where  the  domestic  water-supply  will  not 
he  contaminated.     P.  0.  Richardson  is  superintendent. 

Alleghany.  March  2. 
Tin  old  adit  and  drills  of  the  North  Fnrk  drill  gravel 

mine  have  been  successfully  reopened,  alter  several  year. 
<:[  work,  by  J.  P.  Stone,  general  manager  for  the  North 
Fmk  M.  C.i.  The  inclined  adit  is  1050  It.  Inng.  The 

property  is  near  Forest. 
Tuolumne  County 

(Special  Correspondence.) — A  new  i   pressor  and  elec- 
tric-power apparatus  will  he  installed  at  Ihe  Bonanza  mine. 

Meanwhile  operations  have  ceased,  owing  to  the  failure  of 

the  pumps  I   ilrol  ihe  water.     Xew  cement  mortar-blocks 
for  :)»  additional  stamps  are  being  installed  at  the  Harvard. 

This  will  bring  the  total  number  of  stamps  up  to  90.  The 
sinking  of  Ihe  shaft  .11111  ft,  deeper  has  necessitated  ihe 

temporary  laying  off  of  many  men.  Rich  ore  has  heen 
found  ai  ihe  Imperial.  The  Dutch  mill,  strengthened  by 
Ihe  addition  of  twenty  stamps,  will  be  running  by  Ihe  first 

of  April.  Development  work  is  being  done  by  a  San  Fran- 
cisco company  upon  the  Oak  Hill  and  Mitchell  mines,  in 

the  southwestern  part  of  the  county.  John  Whitney  has 

uncovered  ihe  old  gravel  bed  at  the  Humbug  tunnel.  Wash- 

ings give  high  results  per  yard  and  the  outlook  is  most 

encouraging.  Electricity  from  the  Phoenix  Lake  power- 
plant  is  now  used  at  the  Black  Oak  mine.  A  large  8-drill 
compressor  is  in  place  and  the  new  roller  mil!  and  cyanide 

plant  will  soon  be  finished.  By  improved  methods  it  is  ex- 
pected  lo  save  more  than  Sr>%  of  the  gold  content.  Th" 
rich  shoot  of  ore.  which  was  found  in  the  1400  and  1500-ft. 

levels,  is  now  being  sought  for  in  the  ItiOO-ft.  level,  where 
a  cross-cul  is  being  run.  An  increased  inflow  of  water 

al  Ihe  Springfield  T.  &  I).  I'o.'s  property  has  made  il  nec- 
essarv  to  remove  the  boilers  from  the  Bavich  mine  in  order 
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'tinker  «>l  Tuolumne,  an  optiou  i"  purchase  the  Starr  King 
ami  Shermuii  qiinrtz  mine*.  The  purchase  price  ia  $111,500, 

la  b*  paid  in  installments,  Tha  intending  purchasers 

to  anwater  the  Starr  King  mine  shaft  and  to  work  with- 
out   intarrnption,   ror   which  $600   will    be  deducted    ii   

tha  lirst  payment    A  ton   f  men  will  be  pul  on  ai  the 

Iron  sprint;  group  of  mines,  where  a  crosa-eul    will   be 
driven  aboul   700  ft.    A   nan   mill  lm>  been  ordered  and 

will  1m'  installed  at  once. 

Tuolumne,  March  I. 

COLORADO 

Clear  Creek  Cot  xty 

(Special  Correspondence.)  Word  was  received  in  George- 

town last  Tuesday  that  the  Centennial  mine,  ou  Leaven- 
worth mountain,  had  been  sold  by  David  Kennedy  to  Bo 

capitalists  for  $125,000.  Ii  is  stated  that  a  50-ton  mill 

will  be  constructed  and  thai  a  new  compressor-plan)  will 
be  purchased.  Work  has  been  resumed  on  the  Big  Blue 
property,  situated  on  Saxon  mountain.  Driving  has  been 
started  on  the  Big  Blue  vein,  cul  600  ft.  from  the  portal 

ni  the  adit  An  s-in.  streak  of  $30  ore  is  being  followed. 
A.  Santo  is  manager.  The  Ontario  mine,  on  Young  moun- 

tain, is  the  scei   f  a  rich  discovery.     A  streak  of  ore  12 
in.  wide  gives  assays  of  180  Oz.  silver  ami  1.10  oz.  gold 

per  ton.     William    Young   i>   manager.     The   eompressor- 
planl  ai  the  Everett  mint    Republican  mountain  will  be 

brought  into  commission  next  week.  Shipments  of  200-oz. 
silver  ore  are  going  out.     Olio  Shalz  is  lessee, 

i  leorgetown,  March  2. 

The  Saxon  mine,  m-.iv  Georgetown,  has  been  purchased 

bj  I'oimlexier  &  McDonald  of  Seattle.  Ii  is  reported 
thai  a  development  fnnd  amounting  to  $30,000  will  he 

provided  for  operation,  which  will  not  be  started  for  a 
month   or  two. 

Ouray  County 

Press  reports  assert  thai  enough  ore  has  heen  blocked 

out  in  the  newly  proved  ground  of  the  Camp  Bird  vein 

to  insure  a  year's  reserve  in  addition  to  the  ore  which 
will    he    treated    at    tin-    mill.      The    bottom    of    the    winze. 

now  being  made  to  i   form   from  the   fourth  level   to  the 
dimensions  of  the  new  shaft  which  is  being  sunk  fr    the 
third  level,  has  shown  the  \ein  lo  he  nearly  vertical,  and 

about  live  feet  wide.  The  ore  is  of  profitable  grade.  It  is 

reported  that  a  sample  taken  from  the  Muldoon  vein  by 

Frank  Beech  and  Robert  Long  assayed  1700  oz.  silver  and 

4'  ̂   oz.  gold  per  ton.  The  discovery  was  made  on  (he 
road  connecting  the  Camp  Bird  ami  Revenue  mills.  The 
men    have    a    lease    on    the    property. 

Sax  Juan  County 

A.  A.  Brown,  representing  Eastern  capital,  has  seemed 

a  bond  and  lease  on  the  Columbine  group,  in  Maggie 
gulch.  The  property  is  an  extension  of  the  Buffalo  Boy. 

Work  will  be  started  early  in  the  spring,  says  a  Silverton 
report. 

Teller  County  (Cripple  Creek:) 

The  Golden  Cycle  M.  Co.  has  paid  its  regular  dividend 

for  March,  at  a  rate  of  lc.  per  share.  The  $30,000  re- 
quired brings  the  dividend  total  for  the  year  to  $90,000. 

The  Union  Leasing  Co..  operating  the  Cold  Hollar  Con. 

M.  Co.'s  Ilusteil  shaft  on  Beacon  hill,  in  February  shipped 
28  ears  of  ore,  which  averaged  about  $30  per  ton.  Arthur 
Carnduff  and  associals.  lessees  on  the  Dead  Pine-Crown 

Point  property,  during  last  month  shipped  1~>  cars  of  mill- 
ing grade  ore.  The  Puritan  G.  M.  ( 'o.  has  secured  its 

patent  on  the  Holy  Terror  claim. 

During  February  the  main  bore  of  the  Roosevelt  drain- 
age adit  was  driven  209  ft.  Only  one  day  was  lost.  T. 

R.  Countryman,  engineer  for  the  project,  estimates  the 

flow  to  be  over  10,000  gal.  per  minute.    The  washing  away 
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Co.  during  the  i   ith  shipped  Is  cars  of   

The    Id    I'aso   mine,    Bea      bill,   in    rYbruarj    shipped 
103  cars  ot  me  averaging  about  (i20  pot   ton.    The  Mai 

quette  Gold   ,M.   Co.   is  considering    reorganization.     I..  .1. 
A.  Cockbuni,  eecretarj    of  the  company,  baa  addressed  .' 

h-iter  containing  a  plan  of  reorganization  to  the  stockhold 
era.     The   Kitty   Lane  Cold   M.  Co..  a  reorganization  of 
the    Could    company,    has    been    incorporated,    with    a    cap 

itnlizati   f  $2,000,000      Matha  &   Co.,  holding  a  lease 

KL    I'ASO    .MINK.  CRIPPLE   CREEK. 

on  the  Pharmacist  mine.  Bull  hill,  recently  shipped  five 

cars  of  ore. 
IDAHO 

Idaho  COUNTS 

The  Elk  City  Con.  Mines  Co..  a  Spokane  company,  is 

aboul  to  erect  a  Chilean  mill  on  its  property,  which  is 
situated  about  six  miles  from  Elk  City.  The  adit  is  in 

200  ft.  During  development,  aboul  dllll  Ions  of  ore.  re- 
ported to  assay  .+(i  per  ton,  was  removed. 

Kootenai  County 

The   Palisade   M.   &'  M.   Co..   capitalized   ai    $1,500,000, 
has  been  incorporated.  T.  W.  Schmidt,  of  Cataldo.  is 

president  of  the  new  company,  which  has  a  lead-silver 
mine   at    the   bead   of   Pine   creek. 

Shoshone  County 

The  Reindeer  M.  Co.  is  planning  to  erect  a  mill,  lo  be 

in  operation  'next  fall,  on  ils  properly  in  the  Wallace  di>- 
tiicl  of  the  Coeur  d'Alene.  The  work  in  band  consists  of 
driving  and  cross-cutting  on  the  vein  from  the  shaft  level. 
Two  large  bodies  of  good  milling  ore  have  been  developed. 
The  first  shoot  was  75  ft.  long  and  15  ft.  wide,  and  the 

second  shoot  has  been  driven  on  for  125  ft.  The  cross-cut 
has  shown  this  lo  be  22  Ii.  wide. 

It  is  reported  thai  the  L50-ton  concentrator  at  the  Alice 
mine  will  be  put  in  operation  in  the  near  future.  Devel- 

opment i>  to  he  resumed  at  the  Ray  Jefferson  property 
in    the   Sunsel    district. 

MONTANA 

SiiiVerbow  County 

(Special  Correspondence.) — Of  the  independent  produc- 
ing companies  in  this  district,  none  is  making  a  better 

showing  than  the  F.ast  Butte,  and  in  the  course  of  a  few 

months  the  company  will  be  earning  a  good  profit  on  its 

operations.  For  several  months  improvements  looking  to 
the  reduction  of  costs  have  been  in  progress,  ami  it  is 

now  claimed  that  the  company  is  in  a  position  to  pul 

copper  on  the  New  York  market  in  competition  with  the 

leading  producers  of  the  country.  This  condition  of  affairs 
has  been  largely  brought  about  by  Oscar  Rohn,  manager 
for  the  company.  In  the  next  few  months  the  smelter 
will   be   in    a  position  to   turn   out   1,500,000  lb.   of   copper 
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per  month  at  a  cost  of  about  9c.  per  pound.  The  sintering 

plant  recently  finished  is  one  of  the  most  important  im- 
provements made  in  the  past  few  months.  With  it  the 

Bue-dusl  is  carried  back  to  the  blast-furnaces  for  re-treat- 

ment, bringing  about  a  saving  of  at  least  ■">',  of  what 
was  formerly  a  complete  loss  of  about  S',  of  the  min- 

eral content  ol  .-ill  ores  treated.  As  the  process  is  largely 
automatic,  the  cosl  of  operation  is  comparatively  light. 
This  will  mill  considerably  to  the  earning  power  of  the 

company.     The  plant  has  a  capacity  of  treating  loo  inns 

of    flue-dust    every    '-'4    hours.       It    is    adj   2    the    smelter 
mnl  elc.se  in  the  adits  beneath  the  new  dust-chamber  which 

was  completed  a   few  weeks  ago. 

An  effort  is  in  be  made  by  W.  A.  Claris  to  operate  the 

Mortltorj    mine,   ihis   time   .-is   a    silver   property.     A   year 
the  shafl    was   repaired   and     Mine  work   done,  but   a 

shipment  of  ore  sent   to  S:ili   Lake  iliil  not  turn  out  well, 

us  the   process  under  which   the  ore  was  treated  ili<l   not 

separate    the    rinc,    iron,    and    Bilver   satisfactorily.      Ii    is 
now  claimed  that  a   process  has  been   perfected  which  will 

treat  the  Moulton  ore  at  a  profit  and  thai  on  the  strength 
of  this  the  mine  is  in  he  reopened  and  shipments  of  ore 
made  to  Suit  Luke  City.     H  is  more  than  twelve  years  since 

i"    Moulton  mine  has  been  a   producer.     Previous  to  the 
silver  panic  it  was  a  profitable  property. 

Butte,  March   I. 
NEVADA 

Esmeralda  County 

(Special  Correspondence.)  The  estimated  February 
production  of  the  Goldfleld  Con.  Mines  Co.  was  27.041  tons 

of  ore.  with  a  gross  value  of  aboul  $685,000.  Operating 
expenses  amounted  to  $210,000,  leaving  a  net  profit  for  the 
month  of  $475,000. 

Goldfleld,   March  4. 

The  report  of  the  Florence  Goldfleld  M.  Co.  for  the  year 

ded  December  .'il  shows  that  the  company  operated  for 
that  period  with  a  deficit  of  $42,008.  The  year  closed  with 

the  company  having  $44,098  on  band.  During  the  year 
the  management  iliil  11,699  ft.  of  development  work.  The 
production  for  the  year  was  18,874  tons  of  ore.  which 

yielded  about  $252,821.  The  loss  caused  by  the  bunting 

of  the  mill  last  December  is  estimated  at  $212,481,  after 
proper  deductions  were  made  for  depreciation  and  insur- 
ance. 

Humboldt  Counts 

The  shah  now  being  sunk  on  the  north  end  of  Winne- 

mucca  mountain  by  Bert  Shively  and  associates  has  inter- 

seeled  a  vein  of  rich  ore.  according  to  recent  advices. 
The  shaft  is  down  30  feet. 

i.iox  Count* 

(Special  Correspondence.)  The  Mason  Valley  smelter 

at  Thompson  has  one  blast-furnace  in  operation  and  has 
smelted  as  high  as  560  tons  of  charge  per  day.  The  matte 
is  being  shipped  to  the  Garfield  smelter.  Within  the  next 

two  months  the  second  furnace  will  be  blown  in,  as  the 

Nevada-Douglas  and  Mason  Valley  mines  are  expected  to 
be  shipping  the  necessary  quantity  of  ore  by  that  time. 

These  two  mines  are  now  shipping  200  to  250  tons  per  day 
each,  ami  will  gradually  work  up  to  a  500-ton  per  day  out- 

put.   A  considerable  quantity  of  custom  ore  is  being  bought 

by  the  smelter.  The  Nevada- 1  Ion-las  is  also  shipping  about 

150  tons  per  day  of  gypsum  1'ieni  its  extensive  deposit  of 
that  mineral,  to  the  Western  Gypsum  Co.  at  Reno,  This  is 

400  ft.  thick,  of  unknown  extent,  and  lias  the  highest  quality 

of  any  gypsum  deposit  in  the  Rocky  Mountain  region. 
Quarrying  machinery  is  being  erected  to  aid  in  its  extraction. 

Ferington,  March  4. 
Nye  County 

The  Tonopah  Belmonl  Development  Co.  has  declared  a 
dividend  of  25c.  per  share.  A  similar  dividend  was  paid 

January  1.  The  dividend,  which  will  require  .*M7.">,000, 
will  bring  the  company's  total  dividend  disbursements  up 
to  $2,843,000. 

Press  rumors  are  to  the  effect  that  the  Rogers-Norton 
company,   of   New   York,   represented   at    Manhattan   by   F. 

H.  Mitchell,  soon  will  commence  development  of  the  Toro 
Blanco    group,    recently    purchased. 

'I'he  Tonopah  Mining  company  last  week  produced  3500 
Ions  of  ore.  The  production  of  other  properties  in  the  dis- 

trict for  the  week  were  the  Belmont  Company,  2200  tons: 

Molilalia  Tongpah,  1041  tons:  Tonopah  Extension,  090  Ions; 
West  End,  §00  tons  shipped  and  44  tons  to  the  smelter;  the 

MarXamnra.  400  Ions;  making  a  total  of  8975  tons  of  ore 

from  llie  district  during  the  week.  The  gross  value  of  the 
ore  is  estimated  at  $224,375. 

Storey  County 

The  Ophir  company  last  week  produced  20S  tons  of  ore. 

estimated,  of  a  gross  assay  value  of  about  $10,160.  The 

shipments  for  the  week  included  .'Soli  tons  of  ore  for  the 
Kinkead  mill.  The  Crown  Point  hoisted  77.1  cars  of  ore. 

and  shipped  Ii."i7  tons  to  the  Yellow  Jacket  mill.  The  ore 
hoisted  was  valued  al  about  $5800.  The  Mexican  mill,  run- 

ning 72',  of  the  lime,  crushed  421  tons  of  ore  with  a  gross 
assay  value  of  $9388.  The  Con.  Virginia  has  changed  the 
numbers  of  ils  levels  to  conform  with  the  system  used  in 
other  north  end  mines,  and  each  level  now  has  the  same 
number  in  all  of  the  mines.  In  addition  to  other  work  in 

the  Con.  Virginia,  20  cars  of  ore  assaying  $23.12  per  ton 

was  mined.  The  preparation  for  the  joint  Best  &  Belcher 
and  Gould  &  Curry  winze  has  been  completed.  The  United 

Comstock  Pumping  Association  reported  for  the  week  the 
water-level  as  being  207  ft.  below  the  2200-ft.  level  station 

measuring  point. 
Bullion  valued  al  about  $6000  was  shipped  March  2  from 

the  South  Brunswick  lode  by  M.  C.  Murtagh.  The  bullion, 
which  was  the  first  shipment  from  the  South  Brunswick  lode. 
was  from  ore  from  the  Home  claim,  the  ore  having  an  av- 

erage assay  value  of  $86  gold  and  $2  silver.     The  Home  is 
oi   f  six  claims  in  the  Silver  Star  district  owned  by  Mr. 

Murtagh.     On  March  .')  the  Mexican  mill  shipped  live  bars 
of  bullion,  valued  at   over  $10,000.  to  the  smeller. 

White  I'ikk  County 

(Special  Correspondence.) — The  Nevada  Con.  Copper 
Co.  has  live  steam-shovels  in  action  at  Copper  Flat,  foui 

on  overburden,  one  on  ore.  Two  are  in  action  at  the  Lib- 

erty pit,  one  handling  overburden,  and  the  second  mining 
ore.  Churn-drills  and  steam-shovels  are  active  on  the  hill 

situated  between  the  Copper  Flat  and  Liberty  pits.  A  new 

95-ton  Bucyrns  shovel  is  being  tested  and  will  probably 
go  into  commission  soon.  The  company  is  reported  to 

have  recently  extracted  some  high-grade  ore  from  the  Lib- 
erty workings.  From  the  Veteran  mine  about  1100  tons 

of  ore  per  day  is  being  sent  to  the  Steptoe  smelter  at 

Mellill;  300  men  are  working  at  this  mine.  The  Boston- 

Ely  company  has  suspended  operations,  ft  is  officially 
stated  the  company  is  planning  to  conduct  prospecting 
with  diamond-drills,  this  work  to  be  done  under  contract. 

If  results  prove  satisfactory,  pumps  will  he  erected,  lower 
levels  drained,  and  the  Emma  shaft  sunk  deeper.  The  Ely 

Con.  company  is  arranging  for  the  sinking  of  the  Zack 
shall  from  the  000  In  Ihe  SOO-fl.  level.  It  is  hoped  to 
commence  this  work  within  a  short  time.  On  the  400, 

500,  and  (iOO-ft.  levels  good  quantities  of  ore  have  been 
opened.  S.  M.  Levy,  president  of  the  company,  recently 

inspected  the  holdings.  The  prospecting  and  development 

of  lead-ore  deposits  in  the  Ely  district  is  attracting  much 

attention.  The  Lead  King  company  reports  the  uncover- 
ing of  a  vein  of  steel  galena  ore  averaging  three  to  five 

feet  wide.  The  ore  is  said  to  run  about  70rr  load,  with 

some  silver.  Salt  Lake  people  control  the  property,  situ- 
ated near  MoGill.  The  Ely  liihraltar  is  prospecting  for 

lead  on  its  holdings,  several  miles  north  of  the  Steptoe 
smelter.  An  adit  has  been  driven  S00  ft.  and  is  being 
continued.  Surface  indications  are  considered  to  favor 

success.  Other  companies  are  active,  and  considerable 
ground  is  undergoing  exploration. 

Ely,   March   1. 
One  of  the  eight  units  of  the  MoGill  concentrator  is 

constantly  operating  on  ore  from  the  Veteran  mine.  For 
treating  the  Veteran  ore,  which  is  mined  by  the  caving 

system,  the  ji<:s  at  the  mill  are  being  overhauled.     Copper 
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Flat  l  without  jigging.    The  MeOUl  plani 
January  prodii   1  li,:iOO.£28  ll>.  of  copper,  the  heaviest 

month  since  lha  record  aatahHahad  in  July  1910  ,,t  ■ 
128  piHimis. 

A.hi.-.v-.  iron:  Rlj  state  thai  A.  I >.  Meyers  has  completed 
the  porehaaa  of  t li<-  Panaminl  mine,  on  the  mat  dope  ol 
Panaminl  ir  Telephone  i <<-^ik.    Operation  will  be 
rfaumed  under  the  direction  "i  J.  K    Turner. 

UTAH 

CabBOM    Oot  vn 

(Special  Correspondence.)     \v.  G.  Sharp,  president  of 
the  1  .  S.  S.  K.  A  M.  Co.,  representing  interests  cot 

witli  thai  company  ami  with  the  Mavis  goal  people  in  Was) 
Virginia,  haa  purchased  the  Blackhawk  Coal  Co.,  having 
1000  aeree  ol   eoal  land,  and  a  controlling  interest   in  the 

■  Valley  Coal  <',,..  which  owns  4400  acres,  toj 
with  the  Castle  Valley  Railroad  Co.,  which  runs  from  M.. In- 

land to  Price,  on  the  main  land  .it'  the  Denver  &  Rio  Grande 
railroad.  He  has  also  secured  an  option  on  the  control  of 
the  Consolidated  Fuel  Co.,  which  owns  3600  acres  of  land 

in  the  vicinity.  Ii  this  option  i-  exercised,  which  it  is  stated 
unquestionably  will  be  done,  these  transactions  in  themselves 
mean  the  expenditure  of  (2,740,000.  The  Utah  Coal  rail 
road,  owned  by  the  Sharp  interests,  will  be  built  to  conned 
these  mines  in  Carbon  and  Emery   [ties  with  the  San 
Pedro,  Los  Angeles  A  Salt  Lake  railroad.  By  the  time  the 
railroad  is  completed,  11  is  stated  thai  the  mines  mentioned 

will  be  brought  up  to  a  capacity  of  6000  to  8000  tons  per 
day.  Options  on  additional  coal  land  have  been  secured, 
in  Huntington  canyon  and  elsewhere,  which  will  greatly 
increase  the  holdings  of  ill   mpany  and  make  it  a  power- 

ful rival  of  Gould's  Dtah  Fuel  Company. Price.  March  4. 

WASHINGTON 

Febrt   ( 'or.vi'v 

0.    B.    Mollis,    of    Spokane,    who    has    just    completed    an 
inspection  of  the  Princess  Republic  property  at   Republic, 
reports   the   discovery   of    i   xcellent    ore-shool    on    the 

600-ft.  level.  400  ft.  below  the  adit-level.  Good  shipping 
ore  has  been  found  on  all  levels.  Plans  have  been  com- 

pleted for  the  resumption  of  work  in  the  near  future,  and 
i!  is  expected  that  the  property  will  begin  shipping  this 
season.  There  is  a  wagon-road  from  the  portal  of  the 
property  to  the  Great  Northern  tracks. 

Spokane  Cot  uty 

William  S.  Thyng  has  been  elected  secretary  ol'  the 
Northwestern  Bureau  of  Mines,  which  was  organized  in 
Spokane  on  February  28.  William  A.  Nicholls  is  pres- 

ident, the  secretary-treasurer  being  Ross  Brattain.  The 
Bureau  has  permanent  quarters  at  105  South  Howard  street. 

Stevens  County 

The  American  Tungsten  Consolidated  corporation,  re- 
cently organized,  has  taken  over  the  Germania  mines  and 

other  important  tungsten  properties  in  the  Cedar  canyon 
district,  and  will  work  them  as  a  group  under  one  man- 

agement. The  Germania  is  equipped  with  modern  machin- 

ery. The  new  owners  will  complete  the  mill,  and  plan  the 
installation  of  an  aerial  tramway  to  convey  ore  to  the 
mill.  The  corporation  plans  to  open  the  three  lower  veins 
east  of  the  Germania,  where  there  has  been  little  or  no 
development  at  depth. 

Conrad  Wolfle  and  W.  G.  Collins  of  Spokane  have 

closed  negotiations  for  a  bond  for  $50,000  extending  over 
a  period  of  two  years  on  the  Copper  Queen  group  of 

seven  claims  lying  just  north  of  the  United  Copper  Co.'s 
property.  Four  of  the  claims  are  patented.  The  property 
will  be  operated  in  connection  with  the  United  mine. 

NICARAGUA 

Pis  Pis 

It    is   reported    from    New   York    that    the    sale    of    the 

Bonanza  mine  has  been  effected  in  Paris.     A  dredging  con- 
tract, in  the  vicinity  of  the  Potosi  mine,  has  been  secured 

by  Mr.  Arambura. 

Among  the  Copper  Mines 

leva  Royau  in  1911  made  a  uel  profll  ..f  1160,000,  with 

•'  producti   i'  7,500,000  lb   upper  at  a  coal  of  L0 
per   pound. 

Tin.  Uayvloweb  M.  (n..  m  is  reported,  has  proved  its 
vein  tor  a  length  •  •!  550  n.,  the  distance  between  No.  15  ami 

17  drill  holes,  and  for  a  width  of  55  ft.    The  ei   ie  depth 
was  found  to  be  300  feet. 

'I'm   X  vi  mm .. m,  Copped  Co.  will  I   rganized,  probably 
under  the  laws  of  Michigan,  by  the  General  Development 
Co.,  and  will  be  capitalized  at   200,000  Bhares  of  a   par 
Value  of  $25.  The  properly  comprises  1260  acres  on  the 

south  side  of  Portage  lake,  just  west  of  Houghton,  Mich 

igan. 
Tin.  Ti  OLD  mm:  i  u.vii-vsv  will  show  a  treasury  surplus  of 

about  $80,000  after  having  paid  for  all  the  improvements, 
including  the  new  surface  plant  and  the  building  of  the 

railroad  spur  from  the  mine  to  the  Butte,  Anaconda  & 

Pacific    railroad    connection.      In    another    week    the    outpul 
will  be  increased  to  about  loo  ions  per  day.     In  August 
next,  unless  something  unusual  occurs  to  retard  the  present 
showing,  the  dividends  at  the  rale  of  25c.  will  he  resinned. 

The  showing  on  the  1800-ft.  level  has  improved  in  the  past 
week,  and  ore  is  being  mined  which  runs  as  high  as  12%. 

It  is  intended  to  ship  a  large  amount  of  this  ore  in  the 

next  lew  weeks  and  keep  the  ore  on  the  1400  and  KiOO-ft. 
levels  in  reserve. 

Tin.  North  Butte  company  is  not  making  any  effort  to 

develop  the  Edith  May  vein  from  the  2800-ft.  level.  Cross- 
cutting  is  going  on  in  a  northerly  direction.  From  the  2800- 
ft.  level  the  High  Ore  mine  is  to  be  entered,  but  it  will  be 

quite  a  long1  time  yet  before  this  is  accomplished,  as  some 
500  ft.  is  to  be  cut  through.  The  purpose  of  this  is  to  afford 

an  exit  from  the  property  in  case  of  necessity,  and  also  for 

the  purpose  of  affording  the  North  Bulte  company  a  chance 
to  take  advantage  of  the  High  Ore  system  of  drainage.  On 
I  he  various  lower  levels  of  the  North  Butte  extensive  de- 

velopment work  is  going  on  and  some  tine  bodies  of  ore  are 

being  opened  up,  this  being  especially  true  of  the  Snow- 
ball vein  on  the  2200-ft.  level,  where  the  orebody  is  becom- 

ing1 larger  and  more  valuable.  A  considerable  quantity  of 
the  ore  now  going  to  the  Washoe  smelter  is  from  this  level, 
and  some  of  it  runs  as  high  as  12%  copper. 

The  Chino  Copper  Co.'s  lirst  quarterly  report  for  the 
period  ended  December  31,  shows  that  the  steam-shovels 
handled  1.0.18,000  in.  yd,  of  material,  of  which  377,000  tons 

went  to  the  stock-pile.  The  average  cost  of  the  steam- 
shovels,  stripping  and  mining,  was  a  little  over  31c.  per 
cubic  yard.  At  present  one  shovel,  working  only  part  of 

the  time,  is  supplying  more  ore  than  the  mill  can  treat. 
Two  units  of  the  mill  are  in  operation  and  the  third  will  be 

put  in  commission  in  I  he  near  future.  The  two  units  under 
construction  should  be  read  in  a  few  months,  one  in  May, 

and  the  other  on  or  about  July  1.  Drilling  was  discontinued 

at  the  close  of  September,  and  the  last  estimate  of  ore  re- 
serves, October  1,  places  the  amount  at  54,070,646  tons, 

averaging  2.24%  copper,  of  which  about  32,000,000  tons  will 

be  mined  with  steam-shovels.  Although  the  ore  has  con- 
tained a  large  amount  of  carbonate,  it  has  been  of  higher 

than  average  grade,  and  the  recovery  has  been  equivalent 
to  high  recovery  from  ore  of  ordinary  grade.  The  cost  of 

production  in  December  was  8.3e.  per  pound.  The  January 

cost  was  about  8%fi.  per  pound.  Judging  from  the  amount 
of  ore  treated  at  present,  it  is  believed  that  the  mill  will 
be  capable  of  handling  a  minimum  of  5000  tons  of  ore  per 

day.  The  report  closes  with  the  statement  that  with  two 
units  operating  at  full  tonnage  on  the  inferior  quality  of 

ore  now  being  treated  the  cost  of  producing  copper  would 

not  exceed  7c.  per  pound.  No  difficulties  have  been  ex- 
perienced in  the  operation  of  the  mill. 
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Personal 
Professional  me   ■    Invited  t"  pi  nd"  news  of  theli 

eating  to  frli 

i  .  II.  Munro  is  iii  New  JTork. 

•Iamks  <i.  ItKKitvim.i.  whs  iii  town. 

II.  \V.  DnBois  is  in  Ban  Francisco. 

E.  C.  Ha.min  was  in  San  Francisco. 

F.  L.  Lowell  bas  returned  from  Idaho. 

II.  \.  WiMini.i.  was  in  San  Francisco  recently. 

l'Kiuiv  Skii.uhx  was  hi  San  Francisco  recently. 
.).  Wiu.iA.M  Smith  was  in  San  Francisco  this  week. 

Lionel   Lindsay    has    returned   to   San    Francisco    from 

I. Minion. 

I'.,  c.  Austin  lias  been  at  Smartsville  and  Hammonton, 
(  nlilnniia. 

II.  S.  Chapman  has  sailed  for  the  Philippine  Islands  on 

mining  business. 

W.  W.  Mkin*  has  gone  to  Arizona,  and  from  there  n  ill 
go  to  Porcupine,  Ontario. 

John  W.  Geiger  has  returned  to  Sail  Lake  City  from 

Humboldt  county,  Nevada. 

A.  E.  Drdckeb  «as  married  to  Mis>  Minnie  Babstow, 

ai  Seoul,  Korea,  February  14. 

A.  ('.  French  is  in  charge  of  development  ai  the  Losl 
Josephine  mine,  near  Provo,  Utah. 

s.  s.  Ai.'kntz.  general  superintendent  for  the  Nevada 
Douglas  Copper  Co.  is  in  San  Francisco. 

Stephen  .J.  Lett  is  returning  shortly  from  Sumatra, 

where  be  lias  been  for  the  pasl  three  years. 

Charles  Knccii nnii  was  married  to  Miss  Erwina 

I  in  i'i  nbrock  on  February  26,  in  New  York  City. 

Edward  M.  Rabb  is  at  Magnolia,  Boulder  county,  Colo- 

rado, conducting  a  series  of  mill  and  cyanide  tests  for  the 
Cash  mine. 

Theodore  B.  Cojistock  has  given  up  his  work  on  ihe 

Hoard  of  Public  Utilities  and  resumed  genera]  practice  al 

Los  Angeles. 

M.  A.  Newman  bas  resigned  as  manager  for  Hie  Cia. 

Minera  Jesus  .Maria  y  Auexns,  at  San  Josi  de  Qracia, 
Sinaloa.  .Mexico. 

F.  Lynwood  Garrison  has  been  examining  a  mine  in  the 

South,  hut  was  ai  Toronto  this  week  attending  the  meeting 

of  the  Canadian  Mining  Institute. 

Thoji  \s  N.  Mili.lt:  has  sold  his  engineering  office  al 

Nevada  City,  California,  to  C.  W.  Wihtwkli,,  and  will  sail 
for  Korea  from  San  Francisco  on  March  12. 

Paul  de  Montcalm  is  a  member  of  Ben  S.  Revett's 

party,  which  is  prospecting  in  the  Choco  district,  Colombia, 
for  the  Consolidated  Cold  Fields  of  South  Africa. 

A.  II.  Pubdde  has  been  elected  stale  Geologist  of  Ten. 

nessee  to  succeed  George  II.  Ashley,  resigned.  Mr.  Pur- 

due's   address    is    Stale    Geological    Survey.    Nashville.    Ten- 
nessee. 

A.  .1.  llusi-.i  .  i-  now  Western  editor  of  Mines  and  Min- 

erals, succi  i  Gi  r.  In  ck,  who  is  now  principal  of 

the  School  of  Coal  Mining  oiUhe  International  Correspond- 
ence Schools. 

John  Carson,  the  president,  and  Samcki.  \v.  Cohen, 

the  general  manager  for  Uie  Crown  Reserve  Mining  Co., 

Ltd.  have  -     hi    I    pe   for  two  months  on   hnsiness    for 
the  company. 

S.  W.  Youito,  of  Stanford  University,  will  give  a  talk 

before  the  Mining  Assoeiati   f  the  University  of  Cali- 

fornia on  the  'Tbiogen  Process,'  Wednesday.  March  13,  at 

-  |i. in.,  in  room  200  Mining  building.  Mr.  Young  bas 
made  some  very  successful  trial  runs  at  Campo  Seco  with 

his  process,  and  will  have  several  lantern  slides  to  illustrate 

his  talk.     The  public  is  invited. 

Market  Reports 
LOCAL    METAL    PRICES 

San  Francisco  March". 
Antimony...        11 — lljc    i    Quicksilver  (flask)   46.50 

Electrolytic  Copper    16— 17jc    j    Tin   47— I8)c 
Pig  Lead   4.25— 5.20c    I    Spelter   8— 8Jo 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots  t9.50— 9.76;  large  17.60— 8.60 

Av 
sate 
rtate. 

Feb.  1 

Mar. 

MKTAL   PRICES 

(By  wire  from  New  York.) 

erage  daily  prices  In  cents  per  pound,  based  on  whole- 
transactions,   standard   brands. 

Electrolytic  Silver, 
.                                  Copper.          Lead.  Bpelter.  per  or. 

!l       11.33                   4.00  6  60  68; 
1       14.33                 4.00  6.70  68j 
2      11.33                 4.00  6.70  58j 

3   Sunday.  No  market. 
4       14.40                   4.00  6.70  68| 
5        14.40                   4.(0  6.70  58J 
6.      14.40                 4.00  6.70  68| 

COPPER    SHARES — BOSTON 

(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices, Mar.  7. 

Adventure         7} 

Allouez       42) 
Calumet  A  Arizona        62) 
Calumet  &  Hecla      465 
Centennial       20 

Copper  Range       57 
Daly  West         5j 
Franklin        Ui 

Granby        301 
Greene  Cananea,  ctf.         7) 

Isle-Royale        2H? 

La  Salle     
Mass  Copper         8 

Closing  Prices 
Mar.  7. 

Mohawk   t  57 
North  Butte       27] 
Old  Dominion      49) 

Osceola    114 
(Julncy      78) 
Shannon      12j 

Superior  &  Boston         :l) 
Tamarack       30 
Trinity       6 

Utah  Con     lit; 
Victoria       41 
Winona  „        7 
Wolverine    112 

XEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  March  7. 

Atlanta   8  .17 
Belcher      .51 
Belmont    10.00 
B.  *  B   II 
Booth   06 
Chollar   15 
Combination  Fraction   15 

Con.  Vlrglna   82 
Florence   fil 

Goldfleld  Con    4.50 
Gould  &  Curry   05 
Jim  Butler   40 
Jumbo  Extension   27 
MacNamara         .20 

Mayflower   I  .02 
Mexican   3.47 
Midway   28 
Montana-Tonopah    1.37 
Nevada  Hills   2.27 

Ophlr    1.47 
Pittsburg  silver  Peak    1.32 
Round  Mountain   46 

Savage   27 
Tonopah  Extension    1.80 
Tonopah  of  Nevada   7.40 
Union    1.26 
Vernal      .15 

West  End    1.20 

OIL    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  March  7. 

Associated  Oil   842.25 
Brookshlre   60 
Caribou  (New  Stock)      1.35 
Claremont   65 

Coallnga  National   11 
Con.  Midway        .01 

Empire      110 
Enos   04 
Maricopa  36   40 
Midway  Premier..       .20 
Monte  Crista      1.80 

Palmer   70 

Peerless   
l'lnal   

Premier   

P.  S.  Petroleum.. 

Republic   Silver  Tip   
Sterling   

S.  W.  A  B   

Turner   
Union   

United  till   
W.  K.  Oil   

5  4.50 

3.76 

.58 

.18 

.37 

.90 
1.40 
.17 

1.00 
98.37 

.35 
2.25 

MINING    STOCK  QUOTATIONS — NEW    YORK 

(By  wire  from  C.  S.  Burton  &  Co.,  New.  York.) 
Closing  Prices.  Closing  Prices. 

Mar.  7.  Mar.  7. 

Amalgamated  Copper    8  68}       La  Rose    t   3il 
A.  S.  4  R.  Co       73J       Mason  Valley    12j 

BradenCopper         6i       Miami  Copper    24) 
B.  C.  Copper  Co         4}       M  Ines  Co.  of  America    38 
Butte  Coalition        23         Nevada  Con    20 
Chlno       26)    -   Nevada  Utah    V4« 
Davis  Daly           i    I    Nlplsslng    7) 

Doble           i    '   Ohio  Copper   „  1 
Dolores          4          Ray  Central    2) 
Flret  National         2J       Ray  Con    17; 

Foley  O'Brien           ^       South  Utah   
Glroux         4)       Superior  A  Pittsburg    161 
Goldfleld  Con         4)       Tenn.  Copper    88} 
Greene-Cananea         7)       Trinity    6| 

Guanajuato  Con           I       Tuolumne  Copper    3j 
Holllnger        11)    :   United  Copper    1) 

Inspiration        19)    |   Utah  Copper.    58 
Kerr  Lake              2)    :   Yukon  Gold    3) 
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Monthly  Copper  Report 

Bj   i »u>-  i.» « i-  A  Bom 

I  ihI.t  the  influence  ol  ■  lull  in  the  price  ■  •!  securities  on 

the  Ni-w  York  Block   Exchange  standard  copper  declined 
£61   I7«   ttd.  for  cash  on  February  1.  to  coi  on  Feb 

iiiimv  0.     Tin'  able   American  statistics  allowing 
.i  reduction  of,  10,346  tons  in  the  stocks  at  the  end  ol  Janu- 

■  9047  tons  in  the  home  consumption 
•  ■I  with  the  same  month  last  year,  induced  active 

buying  "i  profits  and  standard  advan   I  on  February  D  la 

i  :i~li  and  £83  1  ">-.  three  months.    This  was  Followed  by 
a   lull  to  £02  7s.  imI.   February  II;  Inn  the  very,    material 
reduction    in    European   stocks  and   in   visible  Buppl; 
nonneed  February  15  caused  a  sharp  reaction  i"  £62  17 
cash  and  £63  IK.  3d.  three  months. 

Refined  copper  has  sol. I  only  to  a  moderate  extent,  manu- 
facturers showing  little  desire  t"  replenish  their  stocks, 

which  must  now  hi'  considerably  depleted,  American  elec- 
trolytic was  offered  al  £65  per  ton  ci.f.  for  March  am 

"•-.  tor  April  delivery,  bul  the  quotation  has  since  been  raised 
25s.  per  ton.  In  sulphate  of  copper  more  business  has 

transacted,  ami  with  the  sal,-  of  the  second-band  parcels 
pressed  on  the  market,  down  to  £21  15s.  per  ton  for  Feb 
ruary  delivery  was  accepted.  There  has  since  been  a  re- 

covery, closing  value  February  15  being  '.'22  15s.  with 
buyers  eager  to  acquire  sulphate  for  delivery  during  Febru 
arv.   as  should    a    strike   of    the   coal    miners   take    place   on 
March  1,  its  manufacture  will  I   onsiderably  diminished, 
if  not  altogether  stopped. 

Stocks  in  England  and  France  have  decreased  982  tons 
ami  in  Germany  ami  Holland  400  tons  during  the  fortnight. 

American  refiners'  returns  tor  the  month  of  January  show 
a  reduction  of  10,346  tons  in  the  stocks,  the  production 
being  1590  tons  less  than  for  the  previous  month,  ami  ex- 

ports 114  Ions  more.  The  consumption  was  1(127  Ions  less 
than  during  December,  but  01147  Ions  more  than  for  Janu- 

ary last  year.  The  total  reduction  in  American  ami  Eu- 
ropean stocks  is  therefore  1 2.334  tons,  or  65,598  tons  less 

than  on  February  1.  Kill,  being-  88.359  („„s,  against  153.- 
957  tons  twelve  months  ago.  English  ami  French  consump- 

tion has  increased  76  tons,  and  the  exports  of  sulphate  of 
copper  are  31%  larger  than  the  large  exports  of  January 
1911. 

1011.  1912. 

Imports  from  Unileil  Slates:  Tons.  Tons. 
England      7,090  5,066 
France         .3,834  6,431 
Italy,  Austria,  and  Russia    2,430  2,835 

15,354  14,332 
Imports  from  other  countries: 

England     10.2(17  11 ,405 
France         1.795  359 

12.062  11,764 

The  Board  of  Trade  returns  for  the  month  of  January 
show  the  following  results: 

1911.  1912. 

Tons.  Tons. 

Imports  from  United  States     7,090  5,066 
Imports   from  other  countries   10,267  11,405 

17.357  16,471 
Exports  from  England  : 

Manufactured       3.932  3.772 

Unmanufactured     2.942  '     2,404 
Sulphate        1,165  1,524 

8,039  7,700 

Difference       9.318  8,771 
Decrease  in  stocks     1,045  1,922 

Consumption  of  England   10,363  10,693 

Company  Reports 

TENNESS1  i    COPPER  I  0 

This  company  was  organized  in  lsl|n  \%. ■  1 1  ■  ■  capitalii 
1,000,000  in  shares  ol   $25,      ll    has  out  -lamim  ■_■   |1,   

   in  tii -i  mortgage  0',    1   1~.  issued   December  I.  1010, 
ami  to  be  completelj   retired  by   December  1.   1017.     The 

mines    arc     at     ( 'oppei  hill.     Polk     county.     Tl  The 
financial  report   for  the  year  ended  l>   mber  31,  1011,  i- 
lis  follows  : 

lull.  1010. 

Total  receipts    '$577,986  47,158 
ll   I  interest  ami  discount       1 1037 .  61.770 
Depreciation  accounl          60,000  10,000 

Total       $170,877  $101,770 

N'.-i          407,048  145,387 
Dividend       300,000 

iation  of  special   reserve .         10,000    

Surplus         $367,049  si  }.-„3s7 
Including  $27,200  insurance  received. 

In  his  presidential  report    for  I  he  year.    f\   I.ewisohn  say-' 

"Ai  the  end  of  1910  the  construction  of  the  acid  planl  had 
been  practically  completed,  with  the  exception  of  two  Gay 
Lussac  lowers,  which  ii  was  found  advisable  to  build  in 

older  to  attain  the  minimum  cost  of  producing  acid.  Owing 
io  unfavorable  weather  conditions  they  were  not  completed 
until  June.  The  entire  planl  was  working  harmoniously 
during  the  first  few  days,  when  a  serious  fire  necessitated 
a  complete  cessation  of  operations  for  over  a  month,  ami  a 

serious  impairment  of  efficiency  for  over  two  months." 

MTJREX   MAGNETIC  COMPANY,  LIMITED 

This  company  was  organized  in  London,  April  15,  1909. 
In  acquire  from  the  Mures  Syndicate,  Ltd.,  its  patent  rights 
to  a  process  for  the  wet  concentration  of  ores  by  the  mag- 

netic method.  The  consideration  was  £.89,993.  payable  in 

59,993  fully-paid  shares,  and  60,000  shares  credited  with 

10s.  paid.  "  The  authorized  capital  is  £120,000  in  120,000 shares  of  £1  each ;  all  the  shares  are  issued  and  fully  paid ; 
the  final  call  of  2s.  6d.  on  60,000  shares  was  payable  Octo- 

ber 20,  1909.  The  accounts  to  June  30,  1911,  submitted 
December  21,  1911,  show  general  expenditure,  £24,244;  cash. 
£163;  Broken  Hill  South  Extended  debentures,  £10,000; 
debtors,  £517;  creditors,  £1454;  loan  and  interest.  £26,366. 

The  price  of  shares  February  15,  1912,  was  */2  to  •%. 
This  company  controls  the  A.  A.  Lockwood  process  of 

adding  to  ore  magnetite  or  other  magnetic  substance  to- 
gether with  some  liquid  to  make  the  particles  agglomerate 

with  the  sulphide  or  other  valuable  mineral  to  form  gran- 
ules susceptible  to  magnetic  influence.  Lionel  Holland, 

chairman  of  the  annual  meeting  held  in  December  in  Lon- 
don, reported  that  the  test  plant  formerly  at  Broken  Hill 

Block  14  mine  has  been  removed,  owing  to  lack  of  proper 
facilities  for  demonstration,  to  the  Amalgamated  Zinc  (De 

Bavay's),  where  it  will  be  observed  by  certain  persons, 
who,  if  the  process  is  a  success,  will  acquire  the  Australian 
patent  rights.  To  facilitate  a  thorough  test  in  the  district, 
the  South  Extended  mine  has  been  financed,  this  step  being 
necessary  as  the  directors  of  other  properties  consider  the 
metallurgical  problem  satisfactorily  solved.  The  company, 
assisted  by  friends,  is  to  subscribe  for  a  maximum  of 
£55,000  debentures,  to  be  paid  in  installments  according 
to  the  success  in  development.  For  this,  £30,000  will  be 
spent,  and  later  £25,000  will  be  provided  for  the  plant. 
So  far  the  development  of  the  mine  has  been  satisfactory, 

having  proved  the  existence  of  large  oi'ebodies  assaying 
about  24y2%  zinc,  11%%  lead,  and  2.8  oz.  silver  per  ton. 
The  process  has  given  good  results  at  the  Cordoba  mine 

in  Spain,  and  the  plant  at  Malines,  France,  where  zinc- 
lead  sulphide  in  a  barite  gangue  is  concentrated,  is  run- 

ning continuously.  As  the  ore  had  too  little  zinc  to  be 
profitable,  the  plant  at  St.  Christoph,  in  south  Germany, 
was  closed. 
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Decisions   Relating  to   Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Conveyance  of  Minerals — Constriction  of  Deed 

A  deed  conveyed  to  the  grantee  all  the  metallic  ore  ami 

mineral  interest  of  every  description,  and  all  ore  and  min- 

eral of  every  kind  and  quality,  in  or  upon  a  certain  de- 

scribed land,  "with  the  exclusive  right  and  privilege  of  en- 
tering upon  said  premises  at  any  time  hereafter  to  dig  and 

mine  for  ore  and  mineral  of  every  description,  including 
stone,  wheresoever  the  same  may  be  found  or  wheresoever 

the  said  grantee  may  deem  proper  to  excavate  for  the  same. 
and  to  take  out  and  remove,  ship,  sell.  have,  and  dispose  of 
all  the  mineral  and  metallic  ore  of  every  description  found 

in  or  upon  the  aforesaid  premises,  with  the  right  of  ingress 
and  egress  to  and  from  the  mine  in  every  direction,  the 

water  privilege  for  washing  ore  and  the  right  for  erecting 
small  houses  Ear  the  accommodation  of  the  hands  employed 

in  •working  the  mine  ami  also  the  right  of  removing  the  said 
buildings  or  houses  and  to  have  the  right  and  privilege  of 
purchasing  the  said  premises  at  any  time  within  25  years 
from  the  date  thereof  fur  the  sum  of  $600,  payable  in  cash 

■  in  delivery  of  deed  to  same."  The  habendum  clause  pro- 
vides dial  the  grantee  was  to  have  and  hold  such  metallic 

ore  anil  mineral  interest,  with  all  the  rights  and  privileges 

granted,  In  his  heirs  and  assigns  for  their  use.  benefit,  and 
behoof  forever  in  fee  simple.  On  the  construction  by  the 
court  il  was  held  that  the  instrument  was  not  a  lease  of 

the  mineral  interests  in  the  land  for  the  period  of  25  years, 

nor  a  mere  Option  or  right  to  purchase  such  within  that 

period  fur  the  sum  of  $600,  payable  in  cash;  but  it  con- 
veyed to  the  grantee  all  the  minerals  described  in  the  land. 

together  with  the  right  of  purchasing  all  the  remaining  in- 
leresl  al  any  time  within  25  years  from  the  date  of  the  in- 

strument for  such  cash  consideration. 

Lanham    r.    Henry.    (Georgia)    69    Southeastern,    552. 
November  1910. 

Book  Reviews 
Any  of  the  books  noticed  in  these  columns  are  for  sale  by. 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

PBOMT8  ami  Wages  in  THE  British  Coat.  Trade.  By 
Thomas  Richardson  and  John  A.  Walbank.  Pp.  96.  The 

N.  A.  ('.  ('..  Newcastle,  1011.  For  sale  by  the  Mining  and 
Scientific  Prt  ss.    Price  35c. 

This  little  pamphlet  is  a  discussion  ol  wages  and  profit 
in  the  Durham  coalfield,  by  a  member  of  Parliament  and 
a  chartered  accountant:  It  is  divided  into  three  parts:  the 

financial  position,  the  economic  aspect  of  the  minimum  wage, 
and  the  consumer.  American  students  of  economic  and  social 

problems  will  find  much  of  interest  in  this  detailed  study 

of  conditions  under  a  more  highly  developed  social  organ- 
ization than  our  own. 

Hazell's  Annual  Fin:  1912.     By  Hammond  Hall.     Pp. 

.".iL>.     Hazell,  Watson  &  Viney,  Ltd..  Loud    1912.     For 
-ale  by  the  Mining  and  Scientific  Press.    Price  $1.50. 

This  well  known  British  Annual,  now  in  its  twenty-seventh 
year  of  issue,  though  primarily  intended  for  the  subjects 
of  (Ileal  Britain,  will  also  lie  useful  and  helpful  to  Ameri- 

cans. The  'almanacs'  published  in  America  cover  only  in 
part  the  field  of  this  voluifle.  which  gives  much  fuller  de- 

tails mi  economic  and  political  questions  of  the  world  at 

large,  as  well  as  furnishing  a  complete  dictionary  of  refer- 
ence on  British  affairs.  As  examples  of  its  up-to-dateness 

may  be  mentioned  I  lie  abstract  of  the  provisions  of  the 

Anglo-Russian  convention  regarding  Persia,  a  summary  of 

Sir  Edward  Grey's  speech  mi  the  Morocco  question,  and  the 
amendments  to  the  insurance  bill. 

Central  Bank  ok  the  United  States.  By  E.  Clyde 

Robbins.  Pp.  ]S2.  The  H.  W.  AVilson  Co..  Minneapolis, 
1910.  For  sale  by  the  Mining  and  Scientific  Press.  Price  $1. 

Two  characteristic  features  of  modem  life  are  that  the 

average  man   needs  a  wide   fund  of  information   on   indus- 

trial, economic,  ami  political  questions  of  the  day,  and  that 
the  amount  of  literature  dealing  with  these  topics  is  30 

great  that  even  a  specialist  can  scarcely  keep  up  with  il. 
Daily  journals  are  of  little  use,  for  they  are  notoriously 
inaccurate  and  are  usually  partisan,  while  discussions  in 

serious  magazines  spread  over  such  long  periods  that  the 
interest  is  losl.  To  all  such  this  small  and  inexpensive 

volume  will  be  of  great  service.  It  has  been  prepared  pri- 
marily as  a  syllabus  ami  digest  tor  debating  societies,  and 

therefore  endeavors  to  give  all  shades  of  opinion.  The  in- 
dependent thinker  will  welcome  this,  but  those  who  prefer 

predlgested  opinions  will  perhaps  end  its  perusal  with  a 
feeling  of  uncertainty. 

Mining  Manual  TOR  1912.  By  Walter  R.  Skinner.  Pp. 

1500.  Walter  R.  Skinner.  London,  1912.  For  sale  by  the 

Mining  and  Scientific  Press.    Price  $5.25. 

Skinner's  'Manual'  is  almost  as  iiidispensible  as  a  dic- 
tionary, in  many  ways,  and  it  is  only  to  be  regretted  that 

it  deals  only  with  British  companies,  or  companies  having 
British  affiliations.  Several  feeble  imitations  of  it  exist, 

dealing  with  American  companies,  but  none  are  worthy  of 

comparison.  Apparently  the  American  volumes  are  poor 
because  but  few  are  purchased,  while  but  few  are  purchased 

because  they  are  so  poor.  Skinner's  'Manual'  finds  a  most 
practical  and  pleasing  testimony  to  its  quality  in  its  general 
use.      The   form  of  the  volume  under  review   is  unchanged 

li    last  year,  and  it  differs  from  its  predecessor  chiefly 

iii  containing  the  latest  incorporations  and  latest  prices,  I" 

January  1").  1912.  English  deliberation  and  American  speed 
are  slnck  phrases,  and  il  is  interesting  in  this  connection  to 
note  that  the  British  annuals  appear  months  ahead  of  their 
American  prototypes. 

Commercial  Paragraphs 

The  American  Agencies,  Ltd.,  608  South  olive  street, 

Los  Angeles,  California,  acting  as  Pacific  Coast  Agents  for 
Eastern  manufacturers,  are  making  arrangements  to  open 
additional   offices  in    San   Francisco,   Portland,   and   Seattle. 

'I  I   uipany  is  now  in  a  position  to  lake  Eastern  lines  and 
place  them  effectively  in  the  hands  of  both  jobbers  and  re- 

tailers on  the  Pacific  Coast.  In  sec  thai  (he  most  effective 
outlet  is  found  and  that  sufficient  credit  is  behind  houses 

dealt  with. 

Smith.  Kmi.i.v  i  Co..  assayers  and  metallurgists.  Los 

Angeles  and  San  Francisco,  announce  as  shortly  ready  for 
custom  work,  one  of  the  best  equipped  ore  testing  plants 

iii  the  country.  The  heavy  machinery  is  being  installed  in 

separate  buildings  in  the  rear  of  (he  main  building  on  their 

property  in  Los  Angeles.  The  machinery  now  being  set  up 
consists  of  a  full-sized  stamp-mill,  elevators,  amalgamation 

plates,  concentrating  table,  classifiers,  pumps,  cyanide  leach- 

ing and  agitating  plants,  filter,  lube-mill,  huge  and  small 
crushers  and  grinders,  furnaces,  etc.  A  full  equipment  of 

preliminary  apparatus  has  been  installed,  and  other  ma- 

chinery wiil  be  added  as  rapidly  as  there  is  a  demand  and  il 
can  be  taken  care  of. 

The  Ingersoll-Ranh  Co..  of  U  Broadway,  New  York, 
has  issued  a  bulletin.  No.  4111.  descriptive  of  its  type  BC 

butterfly  hammer  drills.  These  drills  are  equipped  with 

telescope  teed  and  can  also  be  furnished  with  dusl  allayci-s. 
which  are  strongly  advocated  as  a  safeguard  to  the  health  of 
the  miners.  Water  can  be  sucked  up  6  or  8  ft,  from  a  pail 
or  bucket,  no  lank  or  pressure  line  being  necessary.  This 

makes  the  use  of  the  water  spray  possible  under  all  condi- 

tions, no  matter  how  small  the  working  or  how  far  away 

from  the  source  of  water  supply.  The  butterfly  valve  con- 
sists of  two  wines  and  a  central  stem  on  which  it  oscillates. 

One  wing  controls  the  supply  to  each  end  of  the  cylinder, 
the  other  wing  controlling  the  exhaust.  As  the  two  wings 
are  of  the  same  area,  (he  pressure  holding  the  supply  wing 

on  its  seat  is  equalled  by  the  pressure  tending  to  force  the 
exhaust  wing  off  its  seat,  thus  making  a  balanced  valve 

which  requires  very  little  pressure  to  shift  it.  The  valve 
closes  the  polls  by  advancing  to  the  seat,  not  by  sliding  on 
the  seat,  thus  making  a  better  fit  the  longer  it  runs. 
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EDITORIAL 

NOW  thai  a  Norwegian  explorer  baa  reached  the  south 

pole,  lovers  of  adventure  will  nigh  lor  more  diflloulties 
io  conquer. 

ARBITRATION  treaties  with  Qreal  Britain  ami  I 

have  been  adopted   by   the   Senate,  after  subjecting 

ilieni  io  emasculation.    General  arbitration  Boems  to  have 

Cared  bul  little  better  than  reciprocity. 

POCKETS  of  high-grade  gold  ore  are  rtol  infrequently 
found  in  Uic  veins  of  Nevada  county,  California.  Re- 

cently Mr.  Murray  I.  Scotl  made  such  a  discovery  en  the 

Eureka  ground  near  Orass  Valley,  and  now  it  is  announced 

thai  Uic  lease  thai  lie  supposed  lie  held  was  granted  by  an 

unauthorized  person;  all  of  which  contains  interesting  sug- 
gestions as  to  lilies  in  the  California  goldfields. 

SPOKANE  lias  wim  in  the  contest  I'm'  the  privilege  of 
entertaining  the  American  Mining  Congress  nexl  No- 

vemher.  The  last  meeting  having  been  held  in  Chicago,  it 

is  appropriate  thai  the  nexl  should  he  in  the  West.  Phila- 
delphia would  undoubtedly  have  proved  a  generous  and 

attractive  host,  but  as  a  newcomer  among  the  cities  inter- 
ested  in  the  Congress,  may  appropriately  he  asked  Io  wait 
until  another  year. 

DEMOCRACY  is  not  confined  I"  republics.  On  Sunday 
last  Mr.  George  W.  Goethals,  chief  engineer  of  the 

Panama  canal,  lunched  with  William  1IT,  Emperor  of  Ger- 

many, al  the  palace  in  Berlin,  ami  two  forceful  and  capable 

men  discussed  canals  and  their  construction.  The  invita- 

tion was  a  pleasing  tribute  to  the  notable  contribution  which 

the  engineer  has  to  make  in  the  control  of  the  forces  of 

national  and  international  life. 

PORCUPINE  is  in  celebrate  with  a  banquet  the  opening 
of  the  mill  at  the  Dome  Mines.  We  trust  there  may 

be  many  happy  anniversaries  of  the  day.  The  Dome  is  a 

property  of  demonstrated  value  and  large  additional  pros- 
pects. In  planning  the  underground  workings  and  the  mill 

the  owners  have  profited  by  the  best  technical  advice,  and 

a  lung  and  profitable  period  of  production  is  safely  an- 
ticipated. We  expect  shortly  to  publish  an  account  of 

this  and  other  properties  at  Porcupine,  written  by  Mr. 

T.  A.  Rickard,  who  is  now  visiting  the  district. 

PRELIMINARY  sorting  may  make  the  difference  between 
success  and  failure  at  a  mine,  and  we  are  therefore 

glad  to  print  a  description  of  the  plan  adopted  at  El 

Tigre,  written  by  Mr.  J.  AY.  Malcolmson,  consulting  engi- 
neer, and  L.  R.  Budrow,  manager,  for  the  company  owning 

that  famous  and  rich  mine.  The  peculiar  feature  of  the 

plant  is  the  superimposed  belts.  Coarse  rock  passing  over 

the  grizzly  is  delivered  to  the  upper  short  belt  and  passes 

before  the  pickers.  They  sort  out  high-grade  ore.  The 

rejected  material  passes  on  and  joins  the  fine  material  that 

has  gone  through  the  grizzly  and  constitutes  the  mill-feed. 

Such   an  arrangement  is  simple  and  compact,  and  clearly 
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could  be  used  with  equal  facility  in  a  place  where  it  was 

increase  Hip  value  of  the  feed  by  picking  out 
coarse  rock.     This  is  a  situation  that  oi  routs  the 

manager. 

DIVIDENDS  for  the  second  half  of  t lie  year,  it  is  an- 
nounced, will  be  passed  by  the  Central  Mining  & 

Finance  Corporation,  the  concern  that  increased  its  capital 

stock  £1,500,000  last  year  in  order  to  absorb  the  properties 

of  II.   Eckstein  &  Company,  and  Wernher,  Beit   &  c   

pany,  on  the  Rand.     Depreciation  of  investments  is  given 
as  the  cause. 

ALASKA  and  its  n   Is  arc  thoughtfully  reviewed  in  the 
recently  distributed  annual  report  of  the  Governor. 

Mr.  Walter  E.  Clark.  Unfortunately,  the  exigencies  ol 

politics  render  it  unlikely  that  any  considerable  remedial 

legislation  will  he  exacted  at  Washington  this  winter.  It 

is  to  be  hoped  that  some  at  least  of  the  excellent  suggestions 

made  by  the  Governor  may  be  adopted.  Because  there  arc 

differences  ol  opinion  regarding  the  leasing  of  coal  lands  is 

no  reason  why  land  surveys  should  he  slighted  or  steamers 

should  be  sunk  for  waul  of  adequate  charts  and  lights. 

T">ETROLEUM  prices  in  the  West  Side  fields  of  Kern 
-I-  county.  California,  have  advanced  five  cents  per  bar- 

rel. This  is  a  change  in  the  right  direction,  since  under 

ruling  quotations  the  producers  have  not  been  able  to  make 

a  laii-  profit.  The  new  prices  range  from  35  to  tin  cents 
per  barrel,  depending  on  the  specific  gravity  of  the  oil. 

It  is  numbly  estimated  that  in  territory  where  the  sands 

are  not  more  than  3000  feet  deep  and  wells  are  of  the 

average  productivity,  operators  should  make  15  per  cent  on 

their  investment  with  oil  at  oil  cents  per  barrel.  In  view 

of  the  large  number  of  inevitable  failures  and  the  always 
present  risk,  this  is  not  an  unreasonable  return.     It  si   Id 

he  remembered  that  if  waste  in  production  is  to  he  de- 

creased the  actual  operators  must  be  allowed  a  reasonable 

prolit  on  the  business.  Invasion  of  the  wells  at  Bakers- 

field  by  water  is  becoming  a  serious  problem.  The  oper- 
ator are  in  consultation  now  with  Mr.  W.  II.  Storms. 

State  Mineralogist,  and  some  means  of  protecting  the  pro- 
ducing wells  must  be  found.  Any  remedy  adopted  will 

involve  spending  money  and  must  add  to  the  cost  of  produc- 

tion, however  great  may  be  the  final  economy.  Cheap  fuel 

is  a  great  boon  to  any  community,  hut  cheapness  may  cost 

too  much  in  waste.  As  Mr.  G.  W.  Traer  has  recently 

shown  in  regard  to  coal  mining  in  the  Middle  West,  and 

Mr.  M.  L.  Requa  has  argued  in  the  case  of  California,  un- 

regulated competition,  while  lowering  prices,  may  bring  in 

its  train  results  more  serious  to  the  community  than  the 

Blightly  higher  price  that  might  he  expected  to  follow  a 

combination  exercising  a  reasonable  control  over  produc- 
tion. 

TlyrODIFICATION  in  the  wording  of  the  Foster  bill  for 
-"1  reorganization  of  the  United  States  Bureau  of  Mines, 

now  before  the  House,  and  recently  also  introduced  in  the 

Senate  by  Mr.  Miles  Poindcxter,  has  removed  all  valid 

objection  to  it  from  those  who  feared  an  incursion  by 

the  Bureau  of  Mines  into  the  field  of  private  testing.  Under 

the  terms  of  the  revised  hill,  neither  the  Bureau  nor  any 

employee  will  be  authorized  "to  undertake  any  investiga- 
tion or  operation  in  behalf  of  any  private  party,  except 

for  the  health  and  safety  of  persons  employed  in  the  min- 

ing, quarrying,  metallurgical,  or  other  mineral  industries, 

and  with  the  approval  of  the  Secretary  of  the  Interior." 
This  exception  is  necessary,  as  we  have  already  shown,  in 

order  to  allow  testing  of  powders  to  determine  which  it 

shall  be  permissible  to  use  in  coal  mines.  When  the  work 

is  done  without  any  charge  there  is  a  tendency  on  the  part 

some  manufacturers  t<»  abuse  the  privilege  of  having 
such    tests    made.      On    the    other    hand,    official    tests    an 

-arv  if  the  ical  purpose  nf  the  work  is  to  be  served. 

It   is  further  provided  that  employees  of  the  Bureau  shall 

liav     personal    or   private   interest    in    any   mine   or   the 

products  of  any   mine   under   investigation,  though  outside 

experts,   not    subject    to   this   restriction,   may   be   employed 

temporarily  in  a  consulting  capacity.     The  spirit  of  ei   

oniv  so  prominent  in  the  present  Congress,  which  has  beer 

debating  whether  to  add  $25,000,000  or  $70,000,000  pet 

year  to  the  pension  charge,  is  shown  in  the  provision  that 

no  such  expert  shall  receive  "to  exceed  ten  dollars  per  day." 
This  is  a  brilliant  example  of  economy  as  understood  by 

Congress  and  a  slap  at  mining  and  metallurgical  engineers. 

However,  any  expert  who  may  serve  the  Bureau  is  apt 
to  do  so  from  interest  in  the  work  rather  than  from  the 

hope  of  monetary  reward,  and  if  fair  salaries  he  paid 

to  the  men  permanently  employed,  the  outsiders  will  not 

quarrel  over  money  matters.  It  is  fundamentally  absurd 

t"  hamper  the  Director  of  any  technical  bureau  with  such 

a  petty  restriction  and  lends  point  to  the  widely  current 

suggestion  that  what  Congress  does  not  want  is  expert  ad 

vice,  either  upon  the  tariff  or  any  other  subject. 

Alaska  Copper  Mines 

Payment  of  $1,000,000.  the  initial  dividend  of  the  Ken- 
oicotl  Mines  Company,  which  owns  the  Bonanza  copper 

mine  in  Alaska,  has  attracted  much  attention.  It  is  less 

than  a  year  since  shipments  from  this  property  began, 

and  in  tonnage  the  output  has  so  far  been  small.  The- 
ore  is.  however,  unusually  rich.  Cargo  shipments  have 

assayed  71  pec  cenl  in  copper,  and  there  is  a  content  of 
8  in  20  ounces  ><(  silver  as  well.  This  is  more  like  matte 

than  ordinary  copper  ore.  and  quick  and  large  returns  arc 

Pi  be  expected.  How  many  such  dividends  can  he  paid 

i-  less  certain.  The  Kennicotl  Mines  Company  is  con- 

trolled by  the  Alaska  Syndicate,  and  we  believe  no  official 
estimates  of  the  ore  reserve  have  been  published.  Mr.  1.. 

W.  Storm  is  quoted  in  'The  Copper  Handbook'  as  esti- 

mating 80,000  tons  of  ore  containing  5(1  per  cent  ol'  copper 
in  the  main  orehodv.  and  50.000  tons  of  12  per  cent  ore 

in  the  large  talus  spread  on  the  face  of  the  mountain  below 

the  outcrop.  In  addition,  there  is  an  unestimated  amount 
of  ore  containing  :t  to  20  per  cent  copper  and  lying  ill 

and  around  the  high-grade  ore.  Another  estimate  lumps 

the  whole  mass  at  equal  to  100.000  tons  containing  65  per 

cent  copper.  Our  own  visit  to  the  property  was  entirely 

too  brief  to  permit  of  making  even  an  approximate  esti- 
mate. The  total  amount  of  copper  present  is  evidently 

large,  though  not  unlimited.  When  the  concentrating  plant 

now  being  built  is  completed,  much  of  the  low-grade  ore- 
can  be  treated  at  a  profit,  and  as  the  orebody  is  essen- 

tially a  replacement  of  the  Chitistone  limestone  by  ehalcocite. 

it  may  be  expected  to  prove  extremely  irregular.  Contrary 

to  the  opinion  held  by  many  geologists,  we  believe  the 

Bonanza  orehodv  to  he  the  result  of  the  ordinary  processes 

ol  secondary  enrichment,  and  find  explanation  of  its  preser- 
vation in  the  fact  that  it  occurs  in  a  high  ridge  which 

rises  above  the  upper  limit  of  glaeiation.  Other  veins  in 

the  same  region  do  not  show  the  same  secondary  ehalcocite 
because  the  glaciers  have  cut  deep  into  the  orebody  and 

eroded  the  secondarily  enriched  cap.  Under  this  hypothesis 

the  primary  orehodies  are  not  likely  to  he  of  value  com- 
parable to  that  of  the  orebody  now  worked  in  the  Bonanza 

mine. 

The  Kennicott  Mines  Company  is  capitalized  at  $3,000.- 

000,  and  it  is  said  that  the  final  profit  on  the  Bonanza 

mine  was  considered  likely  to  be  about  double  the  capital- 
ization.    To  get  at  the  real   profit  on   the  transaction,  in 
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run   nil   1969.     This  capitalization  of  $55,   1,000,  ii    »ill 

remembered,  lias  nothing  i"  il"  with  the  mine  ai 

mi  a  road  costing  lees  than  one-third  of  that  amount. 

In  addition,  the  Alaska  Syndicate  owns  the  Alaska  Steam- 

ship I  ind  has  expended  money  liberally  in  other 

directions.  Current  popular  estimates  credit  the  Synd 

with  investments  totaling  $25,000,000,  which  probably  is 

■native.  The  total  capitalization  would  run  much  be- 

yond this  figure.    Beatson's  Bonanza,  an  excellent  property. 
is  owned   by   the  same   |   pie,  though   whether  it    is  a    pail 

of  the  holdings  of  the  Alaska  Syndicate,  is  not  certain. 

In  any  event,  shipments  from  it  do  not  enter  into 

problem  of  supporting  the  Copper  River  &  Norths 

road.  For  that,  as  yet,  ore  from  the  Bonanza  mine  must 

he  the  main  source  of  traffic.  Il  was  stated  recently  thai 

the  railroad  was  now  earning  its  operating  expenses.  It 

is  difficult  to  see  how  much  more  than  that  ran  he  expected 

until  more  mines  are  developed,  and.  while  prospecting  is 

active  at  a  number  of  properties,  it  is  hut  fair  to  say 
that  the  result  is  still  far  from  certain.  The  initial  divi- 

dend of  the  Keunieott  Mines  Company  is  gratifying,  hut 

Alaska  still   is  far   from   flooding  the  copper  market. 

The 'Blue  Sky'  Law 

It  is  one  of  the  hopeful  signs  of  the  times  that  serious 

and  successful  efforts  are  being  made  to  enact  legislation 

that  will  minimize,  if  not  entirely  prevent,  the  promotion 

•  it  'wild-cat'  mining  companies  such  as  have  brought 
marked  disrepute  upon  mining  in  the  United  States.  Both 

the  American  Mining  Congress  and  the  Mining  and  Metal- 

lurgical Society  have  done  good  work  in  agitation  for  such 

a  reform.  One  of  the  most  successful  measure-  yet  enacted 

is  the  so-called  'Blue  Sky'  law  of  Kansas. 
The  Kansas  measure  is  entitled:  'An  Act  to  Provide  for 

the  Regulation  ami  Supei-visiun  of  Investment  Companies.' 
Ii  requires  every  corporation  or  association,  foreign  or  do- 

ne, which  propo-es  I"  sell  slock  in  Kansas,  to  file  with 

the  hank  commissioner  a  clear  and  complete  statement  of 

the  company's  affairs,  down  to  the  minutest  details;  to  file 
a  written  and  irrevocable  consent  to  accept  service  through 

the  Secretary  of  Stale:  and  to  pay  the  expenses  of  a  thor- 

ough investigation  by  the  hank  commissioner's  office.  Books 
must  he  kept  according  to  the  regulations  set  forth  in  the 

act.  and  the  books  must  he  open  at  all  times  to  any  share- 

holder. The  sale  of  any  stock  in  (he  slate  of  Kansas  with- 
out compliance  with  these  regulations  subjects  the  agenl  to 

a  maximum  penally  of  $0000  line,  or  90  days  in  jail,  or 

both.  False  statements  made  on  applications  for  a  certifi- 
cate subject  the  applicants  to  a  fine  of  from  $200  to 

$10,000,  coupled  with  a  jail  penalty  of  from  1  to  10  years. 

Any  company  which  attempts  to  conduct  its  affairs  in  vio- 
lation of  these  regulations  is  subject  to  he  placed  in  the 

hands  of  a  receiver,  and  its  affairs  wound  up  by  the  state 

and    I  I  hilt 
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In   California   promotion   of   the  per 

Company   with   inadequate   publication   of  data   regarding 

the  company  or  ii-  mines,   has  called  attention   to 

the    need    of    compelling    c   ph'le    -lalemenl-    lo    he 

prior  to  attempts  to  sell  Block  to  the  public.  Even  in  Wall 
Street  the  matter  is  attracting  a  ad  the  pro] 

finds  many  friend-.     There  is  no  place  when'  drastic 
lations  Of   tbifl   nature   are   SO   much    needed   as    ill 

market,  where  there  have  been  go  many  instances  of  ex 

ploitation  oi  the  publi  epresentation, 

all  the  way  from  simple  exaggeration  to  the  mosl  flagrant 

and  fraudulent  misstatements.  The  mining  industry  has 

suffered  for  many  years  from  the  obloquy  placed  upon  it 

by  the  operations  of  the  gentry  who  have  dealt  in  alluring 

literature,  but  who  have  bad  little  or  nothing  to  do  with 

actual  mining  operations.  The  most  spectacular  efforl  of 

the  Government  to  put  a  stop  to  manipulation  of  this  Dature 

was  the  recent  prosecution  of  Mr.  George  Graham   Rice, 

whose  trial  was  prolonged  lor  a  period  of  nearly  six  months, 

finally  coming   to  a    lame  conclusion   last    week   by  the   Gov- 

ernmenl  accepting  pleas  of  guilty  on  the  pari  of  Mr. 

Rice  ami  Mr.  P..  11.  Sheflels.  the  Eormer  as  the  principal 

defendant  receiving  a  jail  sentence  of  one  year,  while  in 

il,,.  case  of  the  latter,  sentence  was  suspended.  The  ex- 

pense  lo  which  the  Government  was  pnl  in  the  mailer  is 

estimated  al  $150,000  or  more.  The  general  comment  is 

thai  the  'mountain  labored  and  brought   forth  a  mouse.' 

In  addition  to  the  examples  against  which  the  Federal 

law  department  has  exerted  its  efforts,  there  have  been 

some  final  chapters  written  recently  thai  could  hardly  have 

been  written  had  the  public  had  the  protection  of  some 

such  measures  as  the  'Blue  Sky'  law  mentioned.  Recently 

the  Securities  Corporation,  a  holding  company  that  fathered 

a  number  of  huge  operations  in  Guanajuato,  Mexico,  sold 

all  of  its  assels  in  the  form  of  shares  in  its  subsidiary  cor- 

poration, ami  proceeded  to  go  oul  of  business  with  prac- 

tically a  total  loss  to  all  ils  shareholders.  The  same  pro- 

cedure ha-  jusl  been  completed  by  the  Development  Com 

puny  of  America,  on  account  of  which  the  trustees  sold  at 

auction  last  week  large  blocks  of  slock  in  its  subsidiary 

corporations,  liquidating  all  of  the  assels  of  the  holding 

company.  The  Development  Company  of  America  was 

interested  in  a  large  operation  at  Tombstone,  the  Tomb- 

stone Consolidated  Mines  Company,  promoted  the  Imperial 

Co   ir  Company  al  Silver  Bell.  Arizona,  and  was  interested 

in  the  London-Arizona  Copper  Company,  the  Saddle  Moun- 

tain Mining  Company,  and  the  Look-Oul  Copper  Company. 

In  the  case  of  each  of  these  holding  companies  and  their 

respective  subsidiaries,  the  shares  were  sold  to  the  besl  class 

of  investors— country  bankers,  professional  men.  and  news- 

paper men— all  of  whom  are  now  hitler  toward  mining 

enterprises,  and  in   that   frame  of  mind  which  declares  that 

'no  good  can  ci   !  out  of  Nazareth.'     The  aggregate  sums 

invested  in  the  various  enterprises  under  discussion  weiv 

large.  Had  they  been  placed  legitimately  along  conserva- 

tive lino  in  properties  modestly  capitalized,  and  bought  at 

lowesi  prices  for  the  stockholders,  there  would  be  a  regi- 

ment of  mining  enthusiasts  throughout  the  country,  in- 

stead of  a  regiment  of  disgruntled  losers  unwilling  to  look 

at  any  kind  of  a  mining  venture,  good,  bad,  or  indifferent. 

No  part  of  the  community  is  so  vitally  interested  in  pre- 

venting the  recurrence  of  such  collapses  as  those  who  are 
in  the  mining  industry. 



398 MINING  AND  SCIENTIFIC  PRESS March  lti,  1912 

Preliminary  Handling  of  Ore  at  El  Tigre 

The  El  Tigre  mill,  belonging  to  the  Lucky  TigeJ 
bination  <!.  M.  Co.,  is  situated  in  Sonora,  Mexico,  30  miles 

from  any  railroad.     Power  is  supplied  from  Douglas,  Axi- 
over  a  line  built   during  the  revolutii   ry   troubles 

of  last  .year,  and  il  is  interesting  t"  note  that  despite  the 
fighting  al  Agua  Prieta,  through  which  the  line  passes, 

nut  a  day  was  losl  during  the  period  of  construction  The 
mill,  of  which  a  general  view  is  shown  opposite,  and 

which  was  designed  and  Imilt  by  D.  L.  II.  Forbes,  was 

put  in  operation  July  1.  1911. 
The   sorting   arrangement    here   described    was   di 

for   a    capacity    of   600    tons   in    24    In'.,    hul    al    pn 
used  on  the  day  shin  only.     All  second-class  or  mill  ore 
is  trammed  from  chutes  on  the  lowest  adit-level  over  3000 

ft.    to    a    circular    steel    bin,    of    15-ft.    diameter    and    .'id-It. 

By  .1.  W.  Malcolm  son   and  L.  R.  Bddbow 

amount  of  ore  fed  at  eaeh   forward  movement  of  the  drtim 

and  facilitates  the  passage  of  Large  pieces  of  ore. 
From  the  drum,  the  ore  falls  upon  a  shaking  grizzly, 

li  ft.  long  by  4  ft.  wide,  with  bars,  2  by  ::i  in.,  spare.: 
2  in.  apart.  The  grizzly  is  operated  by  a  quick-return 
eccentric  drive.  The  undcrsize  from  the  screen  falls  into 

a  short  chute  or  funnel  which  delivers  it  upon  a  'i-in. 
■  t  -bell .  traveling  at  a  speed  of  18(1  ft.  per  minute. 

The  oversize  falls  into  a  dales  type  K  No.  4  gyratory 

crusher,  which  reduces  the  ore  to  a  size  that  will  pass  a 

2-in.  ring.  The  crusher  feeds  on  to  a  32-in.  picking-bell 

traveling  ■">()  ft.  per  min.  This  trawls  continuously  at 
oil  It.  per  min..  and  4  men  are  employed.  2  of  them 

being  ore-sorters,  who  stand  on  opposite  sides  of  the  belt 

and  throw  down   and   to    ■  side.      W.    \V.    Mein   has   sug- 

*aP"e*e,it  lOOfon  Stage  CnvtllitQ 

ARRANGEMENT  of  CKUSHEBS  AM'   SORTING   Khl.T. 

height,  ami  having  250  tons  capacity.    A  track  carried  on 
nestles  leaves  the  main  line,  passes  over  the  top  of  the 
bin.  and  joins  the  main  track  beyond.  The  loaded  ear- 

run  over  the  top  of  the  bin  and.  without  changing  direc- 
tion, are  carried  forward  I"  the  main  track,  retni 

the  main  line  along  the  hillside  to  the  mine.  All  under- 
ground tramming  from  the  chutes  to  the  bin  is  done 

with  nudes,  and  the  preset*  output  of  200  Ions  per  daj 

can  easily  he  handled  with'  three  mules  during  the  day's 
shift.  The  cost  of  tramming  is  lie.  per  ton.'  By  chang- 

ing to  electric  haulage,  the  cost  would  be  reduced  to  4c 

per  ton. 
The  circular  steel  ore-fin  has  a  Hat  concrete  bottom,  s 

in.  thick.  The  bin  is  made  in  5  sections,  the  lower  2 

being  of  %-in.  steel:  the  next  2  of  '  M-in.  steel;  and  the 
upper  section.  54-in.  steel.  The  top  ami  bottom  are  stiff- 

ened with  rings  of  I1 -.-in.  angle-iron.  The  ore  is  drawn 
from  the  bin  by  means  of  a  revolving  drum  of  24-in.  diam- 

eter and  27-in.  width.  The  mechanism  for  turning  the 
drum  consists  of  an  eccentric  with  a  1-in.  throw  operating 
a  friction  wheel  of  12  in.  diam..  keyed  lo  the  drum  shall. 

A    raek-nnd-pinion     gate     above    the    drum    regulates    the 

gested  as  a  preferable  arrangement  an  intermittent   move 
ment  of  the  belt  in  order  that  the  sorters  may  work  to 

better  advantage.  This  is  used  in  South  Africa,  the  belt 

moving  several  feet,  then  stopping  for  a  few  seconds  and 

starting  again.  Such  an  arrangement  permits  each  ore- 
picker  to  handle  the  same  area  under  equal  conditions. 

The  high-grade  ore  sorted  from  the  hell  during  Decem- 
ber 1911  amounted  to  6%  tons,  assay  value  $310  per  Ion: 

tin'  waste  sorted  out  was  84%  tons,  assay  value  $1.90  per 

ton.  The  ore  milled,  a  tier  deducting  125  tons  of  high- 

grade  sorted  while  mining,  and  the  sorted  products  men- 

tioned, assayed  $2(1.2.")  per  Ion.  The  Gates  crusher  and 
picking-belt  are  housed  in  a  steel-frame  building.  The 
arrangement    is   shown    in    the   accompanying  figure. 

The  ore  from  the  picking-belt  falls  on  the  14-in,  con 

vey.n  heli  running  underneath.  It  here  joins  the  under- 
size from  the  grizzly  and  is  weighed  by  a  Blake-Den n ism 

automatic  weigher  while  in  motion.  This  machine  works 

admirably,  recording'  il"'  weight  of  the  ore  with  an  error of  less  than  1   per  cent. 

The  ore  from  the  14-in.  conveyor  falls  into  a  revolving 
cone  distributer,   which   in   turn   discharges  on   a  stationary 
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cone  divided  into  three  segments.  This  arrangement  di- 
vides the  feed  into  three  portions.  One  portion,  repre- 

senting 5%,  goes  to  the  sampling  plant,  and  the  remain- 
ing 95%  falls  into  two  compartments  with  an  adjustable 

partition  permitting  the  distribution  of  ore  to  the  old 
stage-concentrator  or  to  the  new  stamp-mill  in  the  pro- 

portions desired. 
The  ore  for  the  old  concentrator  falls  on  a  second  shak- 

ing grizzly  with  bars  spaced  %  in.  apart.  The  undersize 
falls  directly  into  the  old  125-ton  ore-bin,  and  the  over- 

size runs  through  a  No.  2  Austin  gyratory  crusher  and 
is    reduced   to    pass   a    %-in.    ring,    falling  into   the   125-ton 

bin.  The  other  compartment  of  the  stationary  eone  dis 

charges  on  a  12-in.  conveyor-belt  traveling  200  II.  per 
min.,  and  delivers  the  ore  by  means  of  a  Robins  auto- 

matic tripper  into  a  350-ton  wooden  ore-bin  above  I  he 
new  20-stamp  mill. 

The  5%  sample  falls  into  a  7  by  10  Blake  crusher  and 
is  reduced  to  %-in.  size.  The  crusher  discharges  into  a 
Snyder  disc  sampler,  eliminating  95%  of  the  sample;  the 
remaining  5%  is  passed  through  a  2  by  0  Sturtevant  roll 
jaw  crusher  and  quartered  down  on  a  steel  plate  until 
the  quantity  is  reduced  to  50  lb.,  when  it  is  senl  lo  the 
assay  office. 
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The  total  powei  in  this  preliminary  crushing, 
conveying,  sorting,  and  sampling  amounts  to  14  hp.  It 
requires  ill.     One 

is  employed  at  the  Austin  crusher  and  sampling  plant, 

and  the  remaining  three  on  the  picking-belt  and  at  the 
Gates  crusher.  The  total  cost,  including  power,  labor. 

ami  rep  ii  i    day,  or  55c.  per  ton 

Gold  and  Silver  Production  of  British 
Columbia,   1911 

and  silver  produc- 
tion of   I::  911,   by   William  Fleet 

Robertson,  Provincial  Mineralogist,  shows  a  gold  output  of 
952,915  compan  <1  with  1910,  and 

■  ase  of  $272, 

— There  appears  to  have  been  a  decrease  of  about 
,000  in  the  value  of  pla  red  in  1911, 

of  -12.0110  oz.  or  abom   $880,000 
with  the  production  of  1910. 

Placer  Gold. — Practically  all  the  place 
the  C  :   Cassiar  districts,  only  about  one-thirtieth 

part    of  the   total   productic  im   the   remaining 
districts  >>f  die  province.     ,\   rough  apportionment  of  de- 

23,000  against   Cariboo  aud  $47,01 
Cassiar.     The    larger    portion    of    the    decrease 
have  been  in  Atlin  division  of  Cassiar  district,  about  $45 
uexl  io  this  is  thai  i  if  the  district  of 

about   $18,   :  while  the  yield  of  Omineca, 
also  in  Cariboo  district,  i  [ess  than  in 

1910.  Their  is  a  possibility  that  Quesnel  division  of  Cari- 
llon did  better  than  in  1910,  hut  this  cannot  he  determined 

until  after  the  returns  shall  have  been  received  from  the 

larger  opm  ,.it  division.     The  gravel-washing  sea- 
son   was   shorter   than    usual    in    both    Cariboo   anil    Cas 

hence  the  smaller  total  recovery  of  gold.     There  is  encour- 
nent  in  the  fact  that  in  both  districts  provision  has  been 

ami   is  beii  .  Eor  operating  on  a  large  scale  in 
future.     Placer  a  small  scale  is  done  in  several 

Steele  division  of  East  Kootenay;  in  X 
Revelstoke,  ami  Trout  Lake  divisions  of  West  Kooh 

'"Mtnlary.  Similkameen,  ami  Vale  clistri.-r-:  and  in 
Lillooet  ami  Clinton,  which  last-mentioned  divisions  yield 
twice  us  much  place]  •   other  of  the  smaller  pro-. dueine 

. — This  preliminary  estimate  makes  it  appear 
1  last  year  than  in  any  other 

year  7  one-half  of  the  decrease  resulted 

from   ~ns;  production  at  two  or  three  Boundary 
district  mines,  though  this  was  in  part  compensated  for 
by  larger  production  by  the  British  Columbia  Copper  Co. 
and  Hedley  Gold  Mining  Co.  Again,  there  were  several 
individual  decreases  in  Nelson  mining  division,  though  in 
other  instances  the  reverse  was  the  case.  Approximafc 
ores  of  totals  of  lode  sold   from   Lndividu;  -   give 
•in    *P  out  as     "Hows:      Rossland,    117.000 
oz.;  Boundary,  51,000       .  Similkamee  ,  30,000  o 
20,000  oz.;  ,  7000  oz.    Of  Rossland  mines  (which 
are  in  »  divisio       the  Consolidated  Min- 

ing i  nr  group  produced  nearly 
three-fourths  of   th  •   total,  white   the   mines  of  the   Le 
No.    2.    Ltd  the   greater    part    of    the    remainder. 

Hereafter  I  ■         .,,i  of  he  Roi  No. 
2 1    will    probabl  tided    in    that    of   the    Centre    Star 

axoup,  for  the  Consolidated  company  last  summer  added 

that    mine   to   ii-  operties    in    Rossland   camp.      In 
the  Boundary  district  the  hulk  of  the  gold  was  from  mines 

of  the  British  Columbia  Copper  Co.  and  the  Granby  com- 
pany, while  in  Similkameen  the  Hedley  Gold  Mining  Co. 

made  a  production  estimated  at  the  quantity  above  shown. 

In  Nelson,  the  Queen.  Granite-Poorman,  Nugget,  Arlington, 
Si   ud   Relief,  and  Yankee  Girl   mines  together  made  up 

output  of  lode  gold  from  that  division.  On  the  Coast 

the  Warble  Bay  mine  was  the  chief  producer  and  the  mines 

of  the  Portland  Canal  Mini  ielded  the  bnik  of index. 

eb. — (  m   i  ted  total  productic 
iilniti',1,  about  S7."..iiuii  oz.:  East  Koo- 

Bftundary,    310,000   oz.:    Nelson    ami 
$000  oz.;  Lardeau,  70,000  oz.;  ami  the  Coast, 

125,000  oz.     It  is  not  unlikely  the  revised  returns  will  show 
a  somewhat  larger  production  than  has  been  estimated,  but 

the  foregoing  fig  ".hat   at   present 
sition.     The  average  price  of  silver  for  1911  was 

action  lower  than  in  1910.     The  two  closing  months  of 
1911,  however,  saw  a  rise  to  an  average  of  55.312c.,  with 
a    pros  i    further    advance.      If    a    higher    avei 

price  shall  be  maintained  throughout  the  ensuing  year,  and 
production    in   the   pro  to   the  extent   it 

now  gives  prom  or  both  quantity 
and  value,   should   be   higher  for   1012  than    for  any  other 

since  1901,  which,  had  a  production  of  5,151,000  oz.. 

valued  at  £2,8S5,000,  ami  was  second  only  to  the  record  year. 

1897,  with  its  output  of  5,473,000  oz..'  valued  at  $3,273,- The   mines  that   produced   the  silver   in   considerable 
ity  were  as  follows:  In  the  interior  parts  of  Bloean 

district,  the  Rambler-Cariboo,  Richmond-Eureka,  and  Ruth- 
:  and  in  the  Slocan  Lake  section,  the  Van  Roi,  Hewitt 

erton  Mines,  Ltd.).  ami  Standard.  More  than  one-half 
of  the  production  of  East  Kootenay  was  from  the  Sullivan 

.  ami  in  excess  of  one-third  from  the  St.  Eugene,  In 
Nelson  division  the  Molly  Gibson,  and  at  Rossland  the 

Centre  Star  group,  Le  Roi,  and  Le  Roi  No.  2  company's 
group,  made  the  output  of  those  regions  respectively.  In 

Boundary  district  the  mines  of  the  Granby  and  British  Co- 
lumbia  Copper  companies  contributed   most   of  the  silver 

that  part,  while  in  Lardeau  the  Silver  Cup,  and  on 

the  Coast  the  Britannia.  Marble  Bay,  ami  the  Portland  Canal 

Mining  Co.'s  mine  each  added  its  share.  The  Skeena  coun- 

try may  lie  expected  to  add  to  the  province's  production 
of  silver  after  railway  transportation  facilities,  now  being 

provided,  shall  he  available:  meanwhile,  in  that  district  a 
number  of  mineral  claims  on  which  silver-hearing  ore  has 

been  found  are  being  prospected,  ami  some  of  them  devel- 
oped. Other  Portland  canal  properties,  too.  are  among  the 

probable  producers  of  the  early  future. 

Quicksilver  Production  of  California 

By  W.  H.  Storms 

Contrary  to  predictions  generally  made  at  the  end  of 

the  year,  the  quicksilver  output  for  1911  shows  a  consid- 
erable increase  over  that  of  1910.  The  production  for  1911 

was  19.109  llasks.  valued  at  $879,205  (llasks  of  7.3  lb. 
valued  at  $46.01  per  flask,  which  was  the  average  price  for 

the  year  received  in  the  San  Francisco  market).  This  is 
an    increase  ity   of   1444   llasks.   and   in   value   of 

$80,203,  over  191H.  The  "largest  production  came  from  San 
Benito     i  followed  by   Santa   Clara.  Lake,   San   Luis 

Obispo,  Napa.  Sonoma.  Santa  Barbara.  Trinity,  and  Colusa 

counties,  in  the  order  named.  The  following  counties  also 
some  of  which  promise  to 

become  producers  at  an  early  date:  Kings,  Monterey,  I'.l- 
Fresni  .  lano,  Stanislaus,  and  Yolo. 

Unusual  activity  has  been  apparent  among  operators  ami 
iiivuf!  last   year,   and  at 

the  i    ■  ■  the  outlook  for  a  further  increase  in  the 

1912  production  is  favorable.   During  the  past  twelve  months 
a  15-ton  furnace   has  been   built  in   Lake  county:   work  on 
a   29-ton   furnace   in   San    Benito   county   has  been   started. 

and  a  24-ton  furnace  has  been  completed  in  Sonoma  county. 
in  addition  to  the  reduction  plants  already  in  operation  in 

counties.      New    furnaces  of  24   to  49   tons   capacity. 

'lively,  have  also  been  erected  in  Monterey  and  Fresno 
counties.      The  value  of  the  1911  quicksilver  production  has 

not  been  exceeded  sinct  1905,  when  the  product  was  sold 

tor  $886,081.     The  output  was  valued  at  $712,334  in  1906: 
ITS  in  1997:  $763,520  in   19ns: ;  $773,788  in  1909.  and 

$799,002  in  1910. 
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Magmatic  Origin  of  Ore-Forming  Solutions 
! 

flic    i-  bj     A      I 
lor   (lie   titlark    it    contains 

   widely  malic  wati  i 
important  factors  in  is.    The  use  of  sncb  state- 

<t  the  author  of  one  of  the 

•    in    the    book    reviewed,    "is    smitten 
tie   water  affliction",  or  that   "the  doi 

■  f  the  fashionable  \; 
of  ll  ■  dive  attack 
on  the  theory  mentioned,  but  it   is  somewhat  effective  in 

a  reply.    T  ther  directly  stal 

rred,  however,  should  I'.-  promptly  met,  and  the  high 
geological  authority  of  the  writer  of  the  review  mentioned, 
juatil  Main  points  thai 
•  ■ill'  ■  i  well  have  sidi  red  to  I"'  closed. 

Surely  a  brief  suggestion  of  the  varied  phenomena  thai 
are  believed  to  indicate  magmatic  origin  of  ore  solutions 

is  demanded  by  such  -  as  thai  "there  is  as  yel  no 
Uy  dear  proof  of  the  depos  igmatic 

equal  to  the  proof  that  the  lead-zinc  deposits  of 
the   0  on   and   of   Wisconsin   are   deposited    from 
vadose  circulation).  Further,  Mr.  Lawson's  intimation  that 
[he  tln'ory  of  magmatic  origin  of  ores  is  founded  on  the 
evidence  present  in  contact  deposits  only,  is  not  a  state- 

ment to  tie  expected  from  one  versed  in  the  literature  of 
ore  deposits. 

I  contemplate  presenting,  at  some  future  time,  a  sum- 
mary of  the  critical  data  bearing  on  ore  genesis,  but  in 

view  of  the  need  of  an  immediate  reply  to  liis  review,  I 
have  attempted  to  present  here  a  few  of  the  more  important 
lines  of  observation  and  reasoning,  t  ho  accumulation  of 
which  has  gradually  forced  the  recognition  of  the  role  of 
magmatic  waters  as  metallizing  agents.  Citation  will  be 
confined  to  ore  deposits  with  which  all  American  students 
are  familiar. 

Mr.  Lawson's  firsl  criticism  is  inferred  from  his  statement 
that  J.  F.  Kemp  "fails  to  make  any  distinction  between 
(1)  purely  thermal  metamorphism  wherein  the  changes  in 
rocks  adjacent  to  an  intrusive  mass  are  due  to  molecular 

mobility  induced  by  heat  alone,  and  (2)  reactionary  meta- 
morphism wherein  the  changes  are  due  to  reaction  between 

the  encasing  rock  and  the  materials  emanating  from  the 

intruding  mass."  This  is  hardly  justice  to  Kemp,  for 
it  is  difficult  to  believe  that  any  geologist  who  has  worked 
on  Western  contact  deposits  does  not  recognize  that  con- 

tact action  is  erratic;  and  that  at  times  the  intrusive  is 
practically  anhydrous  (as  far  as  escaping  vapors  ate  con- 

cerned), and  at  other  contacts  these  are  most  abundantly 
developed.  (For  further  discussion  of  this,  see  under  Law- 

son's  third  objection.)  Recrystallization  of  rock  by  contact 
action  without  addition  of  material  is  abundantly  proved. 
The  conclusion  is  evident  that  either  little  or  no  water  was 

present  at  the  time  of  the  intrusion,  or  that  but  little  min- 
eral matter  was  dissolved  in  the  water  vapors.  On  the  other 

hand,  to  one  familiar  with  the  change  of  massive  pure 
limestone  into  an  epidote-crarnel-diopside-magnetite-pyrite 
rock,  at  its  contact  with  certain  granitic  intrusions  of  Ari- 

zona and  New  Mexico,  the  chemical  analyses  and  calcula- 
tions of  Kemp,  proving  additions  from  the  magma/appear 

as  but  an  accurate  statement  of  tacts  self-evident  from 
field  studies. 

As  a  second  objection.  Lawson  finds  evidence  against 
ore  deposition  by  magmatic  waters  in  the  occurrence  of 
ore  later  than  the  intrusive  (and  contact  action).  If  the 
contemporaneous  intergrowth  of  the  contact  minerals  with 
the  sulphides,  pyrite,  chalcopyrite,  galena,  and  blende, 
proves  that  the  metals  are  given  off  with  the  first  vapors, 
it  would  indeed  be  extraordinary  if  these  vapors  always 
ceased  with  the  congelation  of  the  outer  crust  of  the  magma. 

^Mining  and  Scientific  Press,  February  3,  1912. 

It  is  abundantly  proved,  by  Held  evide   ■    ntionod  later. 
that  i  rive  i   ling,  Bolidifical  pulsion  of 

id  in  tin'  gradual  change  in  mineral 
groups  deposited  by  the  waters  in  the  o  rocks. 

The  third,  and  greater,  difficult;  ered  bj   La 
in  the   fact   thai  only  a  small  proportion  of  Lin 

ip  ore.     This  objection  has  also  been  urged  by  F.  I.. 
>me'  in  the  following  words:     "If  o  o 

tions  alone  were  i   terned  in  the  depositio 
.  it  is  difficult  to  understand  why  the  deposition  of 

on  -  should  n"l  be  the  regular  imm- 
inent of  the  intrusio     ci                          rather  than  the 

d  i       plional  occurrences  that  they  act- 
ually are."    Suggestive  evidence  regarding  this  point  may 

1   btained   from  a  discussion  of   Lawson's  idea  that  the 
intrusion  induces  an  intensified  (both  chemically  and  ther- 

mally) circulation  of  the  ground-water,  which  dissolves  the 
precious  and  base  metals  from  the  rocks  through  which  it 
passes,  and  deposits  them,  first,  exactly  at  the  contact  be- 
tween  the  molten  rock  and  the  older  strata,  and  then  later, 
alter  the  adjacent  portion  of  the  intrusive  is  cooled,  a 
more  extended  circulation  mineralizes  both  the  intrusive  and 

intruded  rock.  Since  t lie  ground-water  is  everywhere  pres- 
ent, such  an  active  circulation  should  be  set  up  around 

every  intrusion.  Since  iron,  magnesium,  and  the  other  ele- 
ments are  always  present,  the  intensified  circulation  should 

contain  these  and  develop  at  every  contact  garnet,  diopside, 
epidote,  etc.  The  raver  metals,  such  as  gold  and  copper, 
are  more  sparingly  distributed,  and  might  therefore  present 
some  irregularity  in  their  occurrence  in  the  contact  zones. 

Under  the  magmatic  theory,  this  difficulty  vanishes,  for, 
as  already  suggested,  the  intrusives  differ  greatly  in  their 
water  content.  An  intrusion  undersatu rated  with  vapors  and 
gases  develops  a  contact  action  shown  by  the  merest  trace 
of  recrystallization  of  the  intruded  sediments,  while  other 
intrusives.  supersaturated  with  vapors  at  the  time  of  initial 
crystallization,  produce  the  profound  changes  at  Morenci 
and  Silverbell,  Arizona,  and  numerous  other  places.  An 

interesting  case,  has  recently  been  described  in  detail3  where 
the  magma  was  nearly  anhydrous  on  first  intrusion,  con- 

tact action  producing  only  a  recrystallization  of  the  rock, 
but  as  the  recrystallization  proceeded,  vapors  were  driven 
off  from  below,  strongly  pneumatolytic  in  action,  and  adding 
to  the  intruded  beds  very  large  amounts  of  iron  and  con- 

siderable lead.  zinc,  manganese,  chlorine,  fluorine,  and  other 
elements. 

The  way  the  magmatic  theory  meets  the  fact  that  ore 
deposition  is  erratically  distributed  around  contacts  may  be 
summarized  as  follows :  intrusives,  especially  acid  intru- 

sives, when  undersaturated  in  respect  to  water  and  other 
vapors,  develop  thermal  metamorphism  only,  accomplishing 
only  a  recrystallization  of  the  adjacent  rock.  Occasionally 
they  are  supersaturated  at  the  time  of  their  intrusion,  and 
then  produce  various  effects  depending  upon  the  amount 
of  vapor  and  its  chemical  composition.  During  further 

crystallization  of  the  rock,  the  water  content  is  di-iven  off, 
either  continuously  or  at  critical  points  during  the  recrys- 

tallization, and  in  the  majority  of  cases  produces  veins  in 
the  outer  margin  of  the  intrusive  and  in  the  adjacent  rocks. 
These  are  ore  veins  only  when  the  magma  contains  valuable 
metals.  Deeply  eroded  intrusives  have  lost  the  outer  zone 
of  metallization  and  vein  deposition.  Examples  of  this  are 
known ;  for  instance,  the  deeply  eroded  Archean  granites 
are  often  barren  of  every  kind  of  vein. 

As  an  introduction  to  the  attempt  to  present  some  of  the 
data  on  which  are  founded  the  modern  ideas  of  the  role 

of  juvenile  waters  in  ore  deposition,  ore  deposition  may  be 

zEcon.  Geol.,  Vol.  VI   (1911),  p.  326. 

a  'Die  Kontactmetamorphose  in  Kristianiagebiet,'  Gold 
schmidt.     See  Econ.  G-eol..  Vol.  VI,  p.  707. 
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considered  briefly  as  a  product  of  rock  differentiation,  an<i 
since  interest  here  centres  chiefly  in  epiganetic  deposits 
formed  by  ore  solutions,  rock  differentiates  may  be  classified 
with  m  .  :ml  to  their  water  content. 

Under  anhydrous  differentiates  (this  term  always  hem:,' 
used  in  a  relative  sensei  may  lie  grouped  the  recognized 

egations  of  iron  ores,  chromite,  platinum,  iron  sul- 
phides, and  probably  other  sulphides,  at  the  margin  of  a 

intrusion.  Such  a  basic  differentiation  may  he  termed 

an  in  situ  marginal  differentiation.  The  basic  minerals 

crystallize  Brst,  and  so  any  vaporous  matter  in  solution  in 

the  magma   "ill   lend   to  concentrate  in   the  still  liquid  acid 

portion.    Therefore  Ihi   mplement  of  a  basic  segregation 
is  an  acid  rock,  enriched  in  respect  to  water  content.  Con- 

following  discussion,  for  brevity,  to  the  sugges- 
tion of  only  one  example  of  each  type  of  ore  deposit  or 

ore  process,  I  may  cite  as  an  example  of  marginal,  in 

situ,  basic  differentiation,  the  oorundum-bearing  deposits 
of  Corundum  Hill.  North  Carolina. 

Satellitic  dikes,  the  extruded  products  of  an  underlying 

differentiation  reservoir,  may  be  ore  bearing,  and.  if  this 

ore  is  original,  it  may  be  classified  as  a  direct  differen- 
tiation product.  The  basic  ore  dikes  are  generally  an- 

hydrous, while  the  acid  dikes  often  show  evidence  of  con- 

taining both  water-vapors  and  mineralizers.  The  ilmenite- 
hypersthene-labradorite  dikes,  in  places  largely  ilmenite 

with  spinel  and  apatite,  of  Ekersund-Sogndal,  Norway, 
also  accompanied  by  purer  lenses  of  ilmenite  and  holli 
occurring  in  a  1200  square  kilometre  intrusive  massif  of 

norite  and  anorthosite.  is  a  proved  example  of  later  dike 
differentiation  of  the  basic  type.  Basic  rocks  may  not. 

however,  be  entirely  free  from  vapors.  A  gabbro  may. 

for  instance,  develop  scapoh'te-magnetite-apatite-specularitc 
veins  along  its  margin,  the  mineralogy  of  the  veins  show- 

ing the  presence  of  water  and  chlorine  vapors.  If,  there 
fore,  a  basic  rock  undergoes  further  differentiation,  it 

may  produce  a  small  portion  of  acid  rock,  and  finally  expel 
a  mineralized  water  solution.  I  believe  that  the  evidence 

now  collected  is  sufficient  to  prove  that  the  silver  veins 

at  Cobalt.  Ontario,  arc  the  final  product  of  such  a  process, 

the  intermediate  product  being  the  veins,  lenses,  and  bunches 

■  it  soda  pegmatite,  which  have  segregated  out  from  the 
extensive  Keweenawan   diabase. 

The  acid  series  from  i  egmatites  to  quartz  veins  illustrate- 

especially  magmatic  ore  processes.  I  believe  that  geolo- 
gists are  generally  agreed  that  pegmatite  is-a  mixed  rock- 

and-water  solution,  and  that  it  is  the  product  of  acid  dif- 
ferentiation of  a  magma.  The  minerals,  such  as  tourmaline, 

topaz,  apatite,  fluorite,  etc..  suggest  that  such  gases  as 

boron,  fluorine,  and  chlorine  are  generally  present.  Fur- 
ther, the  fact  that  these  minerals  of  the  pegmatites  are 

widely  distributed  throughout  the  granites,  although  in 

small  amounts,  indicates  that  all  the  vapors  are  not  ex- 
pelled by  the  crystallization  of  such  a  mass.  Numerous 

substantiated  instances  of  pegmatites  grading  into  quartz 
veins  by  the  failure  of  the  feldspar,  link  these  deposits 

together  genetically.  To  cite  one  of  many,  take  the  noted 

pegmatites  of  the  Black  Hills.  South  Dakota.  The  list 
of  minerals  in  these  pegmatites  includes:  spodumene  in 

gigantic  crystals,  alhite.  mieroeline.  quartz,  black  and  while 
micas,  beryl,  tantalite.  eolumhite.  ilmenite.  amhlygonite. 

lithiophyllite.  tourmaline,  garnet,  apatite,  dufrenite.  and 
graphite,  with  the  following  sulphides:  pyrite.  chalcopyrite. 
leucopyrite:  and  the  oxides,  fassiterite  and  wolframite.  The 

related  quartz  lenses  and  veins  present  a  simpler  mineral - 

ogieal  group,  namely:  quartz,  tourmaline,  garnet,  eassiter- 
ite,  wolframite,  some  scheelite.  and  pyrite.  Here  there  is 

no  question  as  to  the  generic  relation  between  the  pegma- 
tites and  quartz  I. •uses  and  veins. 

Pegmatites  occasionally  develop  the  same  intense  altera- 
tion of  adjacent  country  rock  as  is  found  along  the  lin- 

tourmaline-topaz.  etc..  veins,  an  alteration  almost  certainly 
due  to  the  attack  of  the  wall  rock  by  the  heated  vapors 

from  the  veins.1  I  have  seen  samples  showing  intense 
greissenization  along  I  lie   wolframite-bearing  pegmatites  of 

«On  this  subject  see  Spurr.  'Theory  of  Ore  Deposition.' Rcon.  Oeol.,  March.  190K. 

Mohave  county.  Arizona;  and  the  wolframite  deposits  of 
tiie  Whetstone  mountains,  Cochise  county,  Arizona,  may  he 
eiteil  as  a  connecting  link  between  pegmatites  and  quartz 

veins  in  greissen  zones.  In  this  locality  an  acid  granite 
lingers  out  into  pegmatite  dikes  intruding  a  fragment  of 
Pinal    schi:*      These    dikes    lose    feldspar    gradually,    and 

bei   te   massive   quartz   veinlets.     Along  each   veiulet   the 
country  rock  is  altered  into  greissen  which  contains  the 

disseminated  wolframite,  the  latter  only  occasionally  appear- 

ing in  the  quartz  veins  and  pegmatites.  The  eassiterile- 
tourinaliiie-topaz-quartz-lluorite  veins,  although  they  can 

thus  he  traced  hack  directly  to  pegmatites,  show  independ- 
ent evidence  of  direct  magmatic  origin,  in  their  position 

only  at  or  near  the  margins  of  granitic  intrusives.  Ac- 

cepting this  interpretation  of  magmatic  origin,  it  may  be 
extended  to  a  continuous  series  of  deposits  in  regions  of 

granitic  intrusion.  The  phases  around  the  granitic  bosses 
of  Cornwall  and  Devonshire,  Ureal  Britain,  are  classified 

according  to  Findlay,  as  follows  (the  numbers  show  the 
order  in  which  the  minerals  are  deposited  in  the  veins. 

-ling  a  progressive  and  continuous  change  in  the 
character  of  the   ore-depositing  solutions)  : 

A.  Tin-tungsten  phase:  (1)  Apatite,  (2)  magnetite. 
(3)  eassiterite  and  tourmaline.  (4)  wolframite,  (5)  arseno- 
pyrite,  scheelite.  and  fluorspar. 

B.  Copper  phase:  (1)  Pyrite,  (2)  pyrrhotite,  (3)  chal- 

copyrite, (4)   arsenopyrite. 
C.  Zinc-lead  phase:  (11  Chalcopyrite.  (2)  fluorite,  (3i 

blende.  (4)  galena  (  barite  with  both  the  last). 

More  complicated  series  containing  bismuth,  cobalt,  nickel, 

arsenic,  uranium,  radium,  copper,  zinc,  lead,  manganese. 

etc-.,  minerals,  are  developed  as  later  products  of  tourmaline 
granite  intrusions  of  Bohemia  and  Austria. 
With  these  series  of  deposits  so  well  described  and 

understood,  it  is  difficult  to  understand  the  reluctance  to 

assign  ore  deposits  of  a  single  phase  to  the  neighboring 

granite  intrusive.  The  Mother  Lode-Alaska  Treadwell  type 
of  deposits  are  characterized  by  an  intense  alteration  along 
the  walls,  developing  sericite,  pyrite.  ealeite.  dolomite,  and 

in  basic  rock,  epidote.  The  vein  material  is  chiefly  quartz 
with  fluid  inclusions,  and  albite,  and  tourmaline  and  zircon 

are  present  in  both  gangue  and  walls  more  occasionally. 

The  presence  in  many  veins  of  molybdenite,  arseno- 

pyrite,  pyrite,  chalcopyrite.  sphalerite,  and  galena,  line 
them  up  with  certain  phases  of  European  veins.  Other 

evidence  fully  as  important  as  that  shown  by  mineral  asso 
eintion  will  be  considered  later. 

A  brief  review  of  ore  deposits  formed  around  Mesozoic- 

early  Tertiary  granite,  quartz-monzonite.  and  quartz  dior- 
ite  intrusions  of  Arizona  and  New  Mexico  furnishes  proof 

from  petrographical.  geological,  and  structural  relations. 
Much  of  the  evidence  to  he  summarized  should  be  public 

property,  as  it  has  been  presented  in  the  detailed  studies 
of  the  V.  S.  Geological  Purvey  regarding  Arizona  and  Utah 

deposits,  and  in  the  general  description  of  New  Mexico 
deposits.  A  belt  of  structural  weakness,  characterized  by 
faulting,  intrusion,  and  metallization  extends  diagonally 
across  Arizona,  from  northwest  to  southeast,  margining  the 

massive  great  plateau  of  Arizona  and  New  Mexico,  and 

swinging  around  the  southern  point  of  tile  plateau  near  the 
Arizona-New  Mexico  line,  it  trends  first  northeasterly  and 

then  nearly  northerly  into  Colorado.  Excluding  the  later 

ore  deposits  in  effusive  rocks,  which  are  considered  below. 
the  copper,  lead.  zinc,  and  gold  deposits  are  grouped  around 
or  in  stnall  laccolith-  or  boss-like  intrusions  of  acid  or 
intermediate  rock,  intruded  during  the  latter  part  of  the 

Mesozoic  or  the  early  part  of  the  Tertiary.  Only  two 

hypotheses  are  applicable  to  these  deposits.  Either  (1 
they  are  formed  by  metallizing  vapors  and  water  circulation 

direct  from  the  magma,  or  (2)  by  the  ground-water  incited 
to  unusual  activity  by  the  intrusions  of  the  laccoliths,  or 
of  course  by  a  combination  of  the  two.  The  important 

data  exhibited  in  this  metallo-genetie  province  will  be  tali 

ulated,  although  it  involves  some  repetition  of  the  points 

already  mentioned. 
(1)  Many  areas  had  suffered  repeated  intrusion  before 

the  entrance  of  the  Mesozoie-Tertiary  granitic  rocks.     For 
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an  in 
iniliir  in   n  'I  rouipoailion   I"  tbe  later 

ol  able  i"  develop  mineralizing  action, 
ami  tin  ground  water  in  their  neighbor!   d  remained   m 
active   in   rv.-i   t   lo   minei  irtiun.     In   other 

a  relatively    feeble   i  >n,  of  differanl   im'<'   from 
ihut   uIhuii   tlif  Inter  inlruaivea,  was   induced.     In  certain 

and  Qlobe,  Ray,  and  in  the  Catalina 
mom  nil'  intrusion  of  diabase  (former 

the  contrary  notwithstanding)  developed  no 
jliaation,  although  these  became,  in  cases,  the  loons  of 

mineralisation,  after  the  granites  were  intruded. 
(2)  Many  of  the  Meaoaoic  early  Tertiary  intrusivea  thorn 

selves  ware  unaocompanied  by  metallisation. 
The  minerally  active  intruaives,  as  .1  role,  develop 

metallisation  only  in  certain  restricted  hums,  and  nol 
their  entire  periphery.  For  instance,  ore  deposit! 

«-in  11  v  localised  al  two  places  around  the  Morenci  laccolith) 
at  Morenci  and  al  Metcalf.  It  is  further  noteworthy  thai 
at  these  two  points  the  rock  is  more  acid  than  in  tin"  real 
of  the   laccolith.     A   Mill   more  curious  c  ton   of 
ore  dilutions  occurs  al  Globe,  In  the  Qlobe  hills  all  the 
deposits  of  proved  economic  worth  are  developed  along 
the  Old  Dominion  complex  fault-zone  of  adjacent  parallel 
faults.  Hundreds  of  other  faults  were  developed  at  t he 
same  time,  Imt  the  old  Dominion  system  caughl  practically 
all  the  metallising  waters,  1  believe  that  the  ore  solutions 
were  furnished  by  the  Schultze  granite  of  Mesozoic  or 
early  Tertiary  age,  which  also  developed  the  Miami-Inspira- 

tion ore  cone  along  its  southwest    itacl  with  the  Pinal 
schists.  On  the  northeast,  however,  the  ore  solutions  were 

drained  by  this  one  complex  fault-zone.  A  curious  dis- 
tribution of  the  ground-water,  indeed,  must  he  assumed  to 

account   for  its  great    icentration   along  this  one  fissure 
/one. 

Four  phases  of  deposition  can  be  recognized,  binding 
the  induced  products  of  ore  deposition  into  one  related 
family.  (For  brevity,  attention  is  confined  to  copper  de- 

posits, and  in  order  to  use  only  better  known  examples, 
Utah  and  California  examples  of  this  same  group  will  be 
mentioned.) 

Phasks  i if  CuTRITEROUS  Metallization'   ABOUND  Ann  AND 
Intermediate  Intruniyes  of  Southwestern    United 
States,  of  Late  Mesozoic  and  Early  Tertiary  Age. 

Phase  I.     Developed  iluriny   the  solidification   of   the  miter 
portion  of  the  magma.     Contact  zones. 

The   mineralization   is  developed   directly   at   the   contact 
of   the   intrusive   with   calcareous   rocks.      Ores   are   pyrite, 
cupriferous  pyrite,  chalcopyrite,  blende,  and  galena,  inter- 
grown  with  the  iron  oxides,  magnetite  and  specularite,  and 
the  lime  silicates,  such  as  garnet,  epidote.  diopside.  tremo- 
lite.   actinolite.   wollastonite,   etc.     A   continuation   of   the 
process  often  develops  later  veinlets  of  sulphides  in  the  con- 

tact   rock.      The   Morenci   garnet   zones   in    the    margin   of 
fractured   limestone   blocks   at   the   contact   with    the   lacco- 

lith or  the  network  of  dikes  from  the  same,   has  received 
the   best   description,    but    many   more   extensive   examples 
are  known. 

Phase  II.     Developed  during  or  shortly  after  (he  solidifica- 
tion of  the  outer  portion  of  the  magna. 

Veins  and  lenses  carrying  contact  minerals  close  to  the 
intrusive,  but  not  at  the  contact. 

Examples  of  veins:  Twin  Bnttes.  Pima  county,  Arizona. 
The  veins  extend  several  hundred  feet  from  the  contact, 

carrying  garnet,  magnetite,  hematite,  and  pyroxene  fheden- 
bergite?)  intergrown  with  pyrite  and  chalcopyrite. 

Example  of  lenses:  Yerington,  Nevada.  These  develop 
lenses  of  typical  contact  ore  at  considerable  distance  from 
the  intrusive. 

Phase  III.     Developed  shortly  after  the  solidification  of  the 
outer  portion,  of  the  intrusive. 

These  are  pyritic  lenses  in  the  outer  fractured  portion 
of  the  intrusive.    Example  :    Shasta  county,  California,  cop- 

per deposits. 

Phase  IV.    Hydrothermal  'after-effect'  deposits:  (A)  in  the 
intrusive;  (B)  in  the  adjacent  rock. 

with   pni  i.x 
ample.   Cactus    Miii.    Nevada.     This    -    in   a 
■hear  /one  in  n  inonsoniti 

develops       I.iih.ation     .n      n- 
veins  show  successive  cooling  ■•!  the 
the  order  of  mineral  deposition  being  1 1  I 
tnaline,  (2)  quarts,  (3 1  anhydi 
and  siilente. 

(2)  Quarts   magnetite   with    lenses   of  chalcopyrite. 
Example,  Old  Baldy  veins,  Santa  Kite  moun 
tains.   Arizona. 

Deposits  accompanied  by  Bericitization  and  silici 
tieatio    fry  rock.     Examples,  Mo 

renci,  Arizona,  veins,  anil  Bingham,  Utah,  .lis 
Beminations. 

1  K 1     1  In  the.  adjacent  > 
1 1 1  Lenses  in  the  limestone,  unaccompanied  by  in 

tergrowth    of    contact    minerals,    and    al    BOI 
distance  from  the  intrusive.    Example,  Bishee, 
A  rizona. 

(2)  Cupriferous  dissemination  in  schists.    Example, 

Bay,  Arizona. i'A)   Quartz  chalcopyrite  veins  at  some  distance  from 
the    intrusive.      Example,   Gibson    lodes   south 
of  Globe,  Arizona. 

Tbe  above  list  is,  of  course,  not  complete,  but  is  suggest- 
ive, and  indicates  a 'consanguinity' of  the  deposits  developed 

around  these  intrusive  masses  of  Ihis  age.  The  mere  enu- 
meration of  the  phases  is  not  a  proof  of  their  magmatic 

origin,  but  emphasizes  that  ore  deposition  of  this  type  is 
a  continuous  and  complex  process.  Around  any  intrusion 
certain  of  the  phases  may  he  suppressed,  and  we  may  get, 

for  instance,  a  two-phase  deposition  of.  say,  contact  depos- 
its   and    veins    ac(   panied    by    sericitization.      In    no    one 

case  known   are  all   the  phases  mentioned  present. 
In  cases  where  the  igneous  forces  found  relief  by  one 

intrusion,  and  the  later  dikes  are  lacking,  we  can  conclude 

that  ore  deposition  was  started  immediately  after  the  in- 
trusion (if  contact  deposits  are  present),  and  continued 

during  an  unknown  lime  thereafter.  More  definite  evidence 
is  available  when  satellitic  dikes  are  present.  Detailed 

Study  of  certain  areas  has  brought  out,  the  more  definite 
evidence  as  to  age  and  genesis  desired.  Take,  for  example, 

tbe  Shasta  county  copper  deposits.  According  to  L.  C.  Gra- 
ton.  the  history  has  been  one  of  intrusion  from  a  magma 

reservoir  below,  differentiation,  and  metallization  the  order 
of  which  is  given  as  follows: 

(1)  The  intrusion  of  an  alaskite  porphyry  and  the  brec- 
eiation  of  its  marginal  portions  shortly  after  the  intrusion. 

(2)  Intrusion  of  a  quartz-diorite  mass. 
(3)  Intrusion   of  basic  dikes. 

(4)  The  deposition  of  great  masses  of  pyrite  carrying 

copper. 
1 5)  Cutting  of  the  pyrite  lenses  by  quartz-chalcopyrite 

gold  veins. 
The  important  point  is  that  the  quartz  veins  are  closely 

related  to  pegmatite  dikes,  and  as  these  are  undoubtedly 

the  last  phases  of  igneous  intrusion,  ore  deposition  is  eon- 
fined  to  the  period  of  igneous  activity. 

It  is  the  working  out  of  the  details  of  individual  cases 

of  intrusion,  differentiation,  and  metallization  that  has 

brought  forward  the  magmatic  theory  of  ore  deposition  and 

proved  it  to  the  satisfaction  of  many  field  geologists  who 
have  worked  in  these  areas. 

The  more  important  deposits  of  this  class  in  Arizona 

have  had  a  simple  history,  and  although  examples  are  known 

in  this  region  to  me,  where  progressive  differentiation  has 

taken  place,  the  last  products  of  which  already  cut  the 

ores,  a  better  known  example  is  the  complicated  ore  depos- 
its of  Rossland,  British  Columbia.  Here  the  critical  his- 

tory of  intrusion,  differentiation,  and  metallization  is  as follows : 

(1)  Carboniferous  strata  were  shattered  by  a  large  lacco- 
litie  intrusion  of  monzonite.  accompanied  by  a  complex  of 
related  dikes. 

(2)  Ore  deposition  followed  in  tbe  following  three  phases: 
(a)    as  typical  contact  deposits:    (b)    in  veins  under  high 
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temperature,  the  group  of  minerals  including  biotite.  horn- 
blende, tourmaline,  quartz,  calcite,  pyrrhotite,  pyrite,  ehal- 

oopyrite,  gold,  with  the  alteration  minerals  chlorite,  epi- 
dote,  and  titanile;  (o)  bydrothermal  disseminations  in  the 
uionzonite. 

(3)  Satellitic  lamprophyric  dikes  cut  the  ore  deposits. 

A  second  great  group  of  ore  deposits  of  Western  Amer- 
ica is  designated  as  metallization   induced  within   and   by 

superficial  volcanic  extravas  late  Tertiary  or  Qua- 
ternary age,  or  by  intrusives  into  these  surface  Hows. 

under  conditions  of   light   load.     a  ioi     of  the 

various  field  relations  that  prove  the  close  connection  be- 
tween metallization  and  vulcanism  would  extend  this  paper 

further  than  desired.  It  is  difficult  o  inderstand  bow 

anyone     who     has     read     ft  by     Waldemar     T.ind- 
gren  and  F.  L.  Ransome  on  Cripple  Creek,  Colorado,  can 
fail  to  appreciate  that  here  ore  deposition  is  a  late  phase 

of  vulcanism.  J.  E.  Spurr's  work  proves  that  a  series 
of  vein  formations  often  occur  in  this  class  of  deposits 

that  differ  from  each  other  widely  in  mineral  content,  and 

follow    definite    periods    of    vol  ption.      It    seems 

probable  that  detailed  field  work  will  permit  defining 
accurately  many  of  these  strikingly  different  veins  in  the 
volcanic  history  of  the  region.  I  Such,  for  example,  as 

the  ei  <■  calcite  veins,  and  the  later  quartz-adularia- 
gold  mineralization  that  replaces  the  calcite  and  sometimes. 

invades  separate  fissures,  of  t he  River  range,  Mojave   inty. 
Arizona.)  Finally.  Le  Croix  has  shown  that  almost  all  of 
the  minerals  found  in  ore  deposits  are  formed  by  fumarolic 

action  in  volcanic  vents.  It  follows  that  the  theory  that 
these  veins  were  formed  by  waters  furnished  by  volcanic 
outburst  is  as  well  established  as  the  magmatic  source  of 

the  ore  deposits  in  the  case  of  the  earlier  granitic  intru- 
sions. 

As  a  final  example,  and  a  suggestion  of  the  accumula- 
tion of  evidence  gradually  gathered  during  the  progress 

of  the  examination  of  a  great  metallo-genetic  province. 
I  will  cite  the  extensive  group  of  sericitic-pyritic 
quartz  veins  extending  more  or  less  continuously  from  Cali- 

fornia to  Alaska.  In  the  early  studies,  little  evidence  was 

recognized1  that  metallization  was  the  result  of  igneous  in- 
trusion. The  veins  were  found  to  he  either  in  the  granitic 

batholith.  in  the  greenstone  or  their  equivalent  schists,  or 

in  the  slates  and  other  sedimentary  rocks  at  considerable 

distance  from  the  granite.  The  'Bed  Rock  Complex'  is 
composed   of  two  series  rocks,    inters!  ratified    with 

immense  amounts  of  basic  and  andesitic  effusives  and 

probably  basic  intrusives.  The  gold  veins  can  by  no  means 
be  connected  with  the  volcanic  activity  that  produced  the 
greenstones,  although  often  found  in  them,  nor  with  the 

metamorphism  of  these  volcanies  into  schists,  for  both  these 

trusion   and   mefc   rphism)    took   place  before  the  in- 
fche    granite   batholith.   while   the   veins    foil 

the  In 

The  subsequent  intrusion  of  the  batholithic  complex  of 

granite,  quartz  diorite,  and  quartz  monzonite,  may  he  de- 
scribed as  a  slow  pulsating  advance  of  molten  rock,  the 

intrusion  of  which  may  have  occupied  an  entire  geological 
period  or  more.  The  earlier  members  were  solidified  and 

in  pi  formed  into  ..m-isses  before  the  last  of  the 
igneo  were  intruded.     In  som     -i-  (the  Mother 

Lode  region,  for  instance]  differentiation  split  off  basic 
diorites  and  gabbros.  Co  —  and  later  dikes. 

both  of  like  composition  to  fro  batholith.  and  of  acid  and 

basic  differentiates,  were  iatruded.  Th   imposite  batho- 
lith and   later  dikes    are   oriented    In   i   rdi   e   with   the 

strn.-:  ■  .'.',1     ,       |] 

expressed  by  close  folding  of  the  earlier  rocks  and  by  sehisl 
osity.     The  ore  depi  py   a   similar  oriented   series 

of  fractures,  often  foil., win";  the  dike.-.'  More  accurate 
dating  of  the  metallization  is  possible  as  tater  basic  dikes 
are  occasionally  found  cutting  the  veins  (Juneau  penin- 

sula I.  showing  that  the  final  rock  solutions  were  extruded 
after  some  of  the  ore  solutions. 

Xot  less  remarkable  than  the  continental  extent  and  homo- 

&FieId  proof  that  these  dikes  belong  to  the  Intrusive  cycle. 
and  not  to  recent  basaltic  effusive  cycle,  is  to  he  desired. 

geneous  composition  of  this  linear  intrusion,  is  the  fact 

that  the  composition  of  the  solute  g  the  gold  ores 

was  practically  the  same  along  the  entire  length  of  the 

batholith.  This  raises  difficulties  lor  those  who  would  ex- 

plain the  deposits  as  the  result  of  a  diffuse  descending  and 

concentrated  %scending  datum.  They  must 

explain  how  the  solutions  traversing  the  various  belts  of 

rocks,  and  depositing  their  load  in  rocks  of  different  compo- 
sition, attained  such  a  uniform  chemical  composition.  The 

mineralogy  of  the  deposits  has  been  mentioned  before.  The 
intense  sensitization  and  pyritization  of  the  wall  rock  with 

the  development  of  carbonates  and  epidote,  indicate  an 
unusual  reactivity  of  the  alkaline  bicarbonate  solutions  that 

'  this  action,  and  tourmaline,  albile.  rutile.  ami  molyb- 

denite indicate  granitic  origin,  if  the  evidence  of  other  re- 
ts   -i   pted  regarding  the   genesis  of  these  minerals. 

In  the  foregoing  discussion,  the  evidence  for  magmatic 
origin  of  ore  deposits  has  been  drawn  from  field  evidence 

and  mineralogical  association.  The  data  that  have  gradu- 

ally driven  out  the  idea  of  the  importance  of  meteoric 
circulations  in  ore  formation  are  not  theoretical.  The 

hypothesis  has.  however,  not  yet  reached  its  proper  position, 

as  it  has  had  a  severe  Bgbl  to  replace  the  theory  intrenched 

by  Van  IIi>e'~  masterly  presentation.  Here  only  those 

deposits  where  the  intrusive  is  directly  at  hand  have  been 

assigned  a  magmatic  origin.  Even  where  the  mineral  asso- 

ciation in  the  ore  deposit  suggests  the  presence  of  an  under- 

lying intrusive,  the  field  geologist  has  rarely  had  the  cour- 
age of  his  conviction  to  suggest  the  presence  of  such. 

From  the  theoretical  side,  however,  the  magmatic  idea 

has  the  advantage  over  the  hypothetical  concentration  by 

meteoric  waters.  The  established  cases  of  concentration  by 

the  latter  rarely  attain  a  concentration  of  more  than  10  to 

1.  In  disseminated  copper  ores  the  enrichment  may  be 

taken  as  raising  the  value  of  an  original  V2  to  1%%  ore 

to  a  2  to  5%  ore.  In  Butte,  where  the  action  has  been 

long  continued,  under  favorable  conditions,  we  may  take 

2$  as  the  average  of  the  original  ore.  enriched  in  places 

to  a  60%  ore.  hut  on  the  average  to  about  a  5%  ore.  The 

concentration  by  vadose  circulation  of  the  Lake  Superior 

iron  ores  is  probably  less  than  this  on  the  average.  Further, 

the  chemical  action  involved  in  this  well  known  process 

-  of  oxidation,  solution,  and  immediate  precipitation 

at  the  water-level  by  pyrite  or  other  reducers.  The  chem- 

istry of  a  dispersed  deep-seated  meteoric  circulation  is  not 

understood,  and  the  very  existence  of  such  circulations,  e
x- 

cept under  artesian  conditions,  is  doubtful.  Further,  act- 

ive prccipitants  are  everywhere  present,  and  even  kaolin 

and  crushed  rock  are  effective  precipitating  agents  in  zones 

below  the  level  of  oxidation,  so  that  doubt  is  raised  as  to 

whether  the  metals  could  remain  in  solution  long  enough. 

in  a  dispersed  circulation,  to  raise  the  concentration  of  the 

ore  solutions  to  the  degree  demanded  by  the  deposits  of 

the  precious  metals. 

On  the  other  hand,  in  a  cooling  magma  the  crystalliza- 

tion of  the  common  minerals  takes  with  them  chiefly  those 

less  common  bases  thai  can  form  mixed  crystals,  double 

salts,  or  chemically  replace  the  more  common  elements  of 

the  rock  minerals.  When  crystallization  reaches  (he  point 

of  forcing  out  the  residual  water,  it  will  contain  the  less 

common  substances,  especially  those  soluble  in  the  water 

or  volatile  at  the  temperature  of  the  solidification  of  the 

magma.  Crystallization  and  melting  may  take  place  a  num- 

ber of  limes.  The  process  seems  competent  to  produce  the 

degree  of  concentration  (more  than  a  million  to  one  in  the 

precious-metal  deposits)  demanded.  The  exceptional  and 

erratic  distribution  of  such  deposits  is  explained  by  the 

exceptional  and  erratic  concentration  of  such  solutions,  and 
the  chance  of  their  reaching  II   hannels  of  escape. 

It  is  hoped  that  the  above  discussion,  incomplete  as  it 

is,  suggestive  rather  than  detailed,  is  sufficient  to  show 

that  the  theory  of  the  magmatic  source  of  ore  solutions 

is  now  firmly  founded  on  field  evidence.  That,  though  it 

now  dominates  speculation  regarding  ore  genesis,  it  is  not 

a  "prevailing  obsession."  and  not  to  be  set  aside  in  such 
a  summary  manner:  nor  is  it  founded  on  such  slender  ground 
of  sjeological   fact   as  T.awsnn  would  have  us  believe. 
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An  Electrical  Drier  for  Zinc  Precipitate 

Hy  DOKAl       I      [«VMi 

The  prepari  ecipitate  for  unelting 
a  preliminary  drying,  although  if  roasting  is  doI  desired,  it 

rtomary  t.<  precipitate  into  the  crucible  with 
■  higher  tnoisturs  content  than  formerly  practised.    Drying 

it  in  various  ways  by  direcl  heating,  as  in  ■  coal  Bred 

oven ;   or   In   a   steam-bottom    pan;  or  electrically.     Sum.' 
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features  of  tbe  last  method  are  that  drying  may  be  carried 
mi  without  t lie  dirt  caused  by  stoking  a  furnace,  and  also 

with  tin'  minimum  attention  in  the  way  of  regulating  the 
Ileal.  Furthermore,  heating  can  be  carried  on  safely  at 
night,  when  attendants  are  usually  off  duty,  a  consideration 
of    some   value   when   melting   is   done    on    day-shift   only. 

X X 
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Thus,  a  small  drying  device  does  the  work  of  one  of  twice 
the  capacity,  requiring  constant  watching. 

A  most  satisfactory  electric  drier  is  that  installed  for  the 
El  Tigre  Mining  Co.  by  D.  L.  H.  Forbes.  It  consists  of  a 
series  of  sheet-iron  trays,  enclosed  in  a  ventilated  sheet-iron 
cage,  the  whole  mounted  upon  wheels  for  ease  of  movement. 
The  accompanying  illustration  and  sketches  show  the  con- 

struction and  wiring  of  the  heater,  which  is  simple  and 
effective.  This  drier  is  used  for  the  precipitate  gotten  from 
Merrill  zine-dust  precipitation  presses,  and  no  especial  care 
is  required  in  manipulation,  save  that  time  is  gained  by 
partly  air-drying  the  precipitate  before  removing  from  the 
presses.  Condensation  of  the  rising  steam  occurs  on  the 
inner  side  of  top,  making  contents  of  top  tray  damp  through 
dripping.     The  remedy  for  this  is  more  ventilation,  which 

thereby, 

The  heating  eun  pplied  from  the  regular  Ho  voll 
ic  lighting  circuit,  mid  tbe  i  .1  b) 

coils  of  No,  18  bard-drawn  iron  wire.    There  are  1020  tt 
of  wire  per  phase,  and  in  all,  1800  it.  is  used,    Bach  phase 

two  I  rays,  and  ooil 
is  wound  with  a  little    re  than  I   
This  retrain  nt  at  1 10  volts,    The 

capacity  ..i  thit  drier  in  about   17.'.  kg,  of  precipitate, 

ELECTRIC   PRECIPITATE  DRIER. 

from  the  usual  damp  condition  of  fresh  air-dried  precipitate 
to  absolute  dryness  in  2-t  hours. 

Short-circuiting,  resulting  from  the  moist,  dripping  condi- 
tion of  the  interior  of  tbe  cage,  is  one  feature  to  be  guarded 

against.     This  may  be  prevented  by  smearing  the  coils  with 
111,. 
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WIRING   DIAGRAM. 

plaster  of  paris,  thus  protecting  them  from  moisture.  These 
wire  coils  are  wound  upon  strips  of  asbestos  board,  6  in. 
wide  by  27  in.  long,  and  %  in.  thick,  being  supported  by 
small  longitudinal  rods  of  Vs-in.  iron,  as  shown  in  the 
sketches.  When  first  built,  this  drier  had  glass  tubing 
wound  with  asbestos  wicking  instead,  but  was  soon  changed 
to  the  present  plan. 

This  is  a  very  handy  machine  and  saves  considerable  in 
first  cost  over  the  construction  and  maintenance  of  a  brick 

oven  drier.  A  steam  bottom  pan  is  not  feasible  at  El  Tigre, 
as  all  motive  power  is  now  electric,  and  the  former  boiler 
room  is  several  hundred  yards  from  the  melting  house.  Also, 
steam  losses  in  operation  would  be  high.  Comparisons  of 
operating  cost  with  other  methods  of  drying  cannot  include 
the  highly  desirable  features  of  tbe  electric  drier  making 
for  convenience,  cleanliness,  and  safety;  all  of  which  in- 

cline millmen  in  its  favor,  especially  after  having  used  one. 
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Cyanide  Regeneration 

By  B.  George  Ntcholl 

"With  the  introduction  of  the  cyanide  process  ii  appeared 
that   finality   in  gold-extraction    pr   sses  had   nearly  been 
achieved,  hut  the  early  application  of  the  process  to  many 

ores  was  accompanied  by  such  unsatisfactory  results  thai 

eventually  only  those  which  contained  do  refractory  ele- 

ments were  selected  for  cyanidation.  In  accumulated  dumps 

the  difficulty  lies  chiefly  in  the  high  consumption  of  cya- 

nide, owing  I"  the  fact  that  other  metals  than  gold  gener- 
ally go  into  solution  readily,  and  the  baser  metals  have 

sometimes  to  be  fairly  well  leached  "ut  before  the  gold  is 
attacked.  This  i>  particularly  the  case  where  copper  is 

present  in  small  quantities,  and  in  the  cyanidation  of  auro- 

cupriferous  ores  many  variations  of  the  cyanide  process 
have  bees  inly  aiming  al  effecting  a  reduction  in 

the  chemical  consumption.  No  plant  operating  on  auro- 

euprii'erous  ores  lias  yet  overcome  copper  troubles,  ami  so 
long  as  copper  is  readily  soluble  in  a  cyanide  solution, 

in  no  such   case  will   the   initial   consumption   of   cyanide 

be  very  materially   reduced.     The   pres   •!■   of  eoppez  in 
solution  gives  rise  to  precipitation  difficulties,  ami  these 

have  so  effectually  resisted  correction  thai  precipitation  on 

zinc-shavings  had  to  he  abandoned  in  favor  of  other  meth- 
ods. In  the  early  operation  of  the  process  the  only  other 

form  of  precipitation  practised  was  the  Siemens  &  Halske 

electrical  process,  with  precipitation-boxes  about  -I  1>\  8 
by  30  ft.,  consisting  of  ah. ml  six  compartments,  each 

4  by  8  by  5  ft.,  and  each  compartment  "containing  anodes 
of  iron  enclosed  in  liessian  cloth  and  cathodes  of  lead-foil. 

The  distance  between  anodes  and  cathodes  was  about  6  in., 

and  a  current  density  of  0.02  amperes  per  square  fool 
of  anode  surface  was  generally  employed.  As  low  as  this 
current  density  was.  it  was  snllieienl  to  cause  the  anodes 

to  decompose  rapidly,  with  consequent  formation  of  ferro- 
cyanides  and  ultimate  loss  of  cyanide  during  the  passage 

of  the  solutions  through  the  precipitation  plant.  The  only 
advantage  thai  the  process  offered  over  zinc  precipitation 
was  thai  more  metal  was  recovered,  and  the  solutions  were 
returned  to  the  vats  in  a  fairly  clean  stale.  The  chief  diffi- 

culty, the  high  consumption  of  cyanide,  had  not  been  reme- 
died: on  the  contrary,  the  cyanide  consumption  had  slightly 

increased,  and  ihe  advantages  obtained  scarcely  compen- 
sated  for  the  increase. 

In  10(13  a  great  improvement  in  electrical  precipitation 
was  effected  by  Charles  Butters,  of  California.  Butlers 

used  .anodes  of  lead  sheets  peroxidized  by  electrolysis  in 

a  solution  of  permanganate  of  potassium,  and  sulphuric 
acid.  These  anodes  resisted  oxidation  to  a  much  greater 
degree  than  iron  anodes,  and  withstood  a  current  density 

of  O.o  amperes  per  square  fool  without  apparent  decom- 
position, and,  owing  to  the  use  of  a  greater  current  density. 

the  size  of  the  precipitation  plant  was  greatly  reduced. 

Butters  erected' al  Virginia  City  an  electrical  precipitation 
plant  consisting  of  boxes  'JO  ft.  long,  10  ft.  wide,  and  4  ft. 
deep,  and  with  V-shaped  bottoms.  Each  box  had  12  com- 

partments, and  each  compartment  contained  IS  anodes  and 

17  cathodes,  spaced  1  in.  apart.  The  anodes  consisted  of 

0.185-in.  lead  plates,  covered  frith  lead  peroxide,  and  nol 
enclosed  in  any  way.  The  cathodes  were  plates  of  ordinary 

commercial  tinned  sleel.  and  lilted  with  an  iron  strip  along 
the  tops  to  keep  them  rigid  and  to  connect  them  together. 

In  using  such  a  high-curreal  density,  the  gold  is  precip- 
itated as  a  pulverulent  deposit  on  the  tin.  and  is  periodically 

wiped  off,  falling  to  the  bottom  of  the  box,  where  it  re- 
mains until  cleaned  up.  In  the  operation  of  the  Butters 

plant  a  regeneration  of  cyanide  was  observed,  and  this  was 
increased  as  the  decomposition  of  anodes  was  reduced.  It 

also  increased  with  the  increased  precipitation  of  copper 
and  the  consequent  liberation  of  cyanogen,  which,  in  the 

presence  of  excessive  alkali,  reformed  active  gojd  solvents. 

•Abstract  from   The    Hining  and  Engineering 

|i  was  not.  however,  until  this  plant  had  been  in  operation 

for  some  time  thai  the  possibility  of  a  recovery  ol'  much 
cyanide  was  fully  appreciated,  and.  by  carefully  regulating 
current  density,  alkalinity,  and  other  conditions.  Butters 

was  able  to  Degenerate  sufficient  cyanide  to  defray  the  cost 
of  running  foe  precipitation  plant. 

In  September  1905  a    patent,  entitled  'Method   for  reC0\ 

ering  precious  metals  from  solution,'  was  granted  to  Isaac 
Anderson  ami  Michael  Scanlan,  metallurgical  chemists,  of 

Arizona.  In  this  process  il  was  claimed  that  the  silver  and 

gold  could  be  precipitated  in  such  a  manner  that  the  solu- 
tion could  be  readily  restored  In  its  original  activity  with 

lint  little  loss  of  the  original  solnli.ui  and  at  a  small  cist 

lor  regeneration.  This  process  is  based  upon  the  fact 
that  when  sulphuric  acid  is  added  to  a  cyanide  solution  of 
the  precious  metals  in  which  sulphides  and  chlorides  are 

present,  the  sulphuric  acid  so  added  will  combine  with  the 
potassium  of  the  potassium  cyanide  to  decompose  the  double 
van  ides  formed  by  Ihe  action  of  the  potassium  cyanide 

a  iln  precious  metals,  and  the  metals  freed  from  combina- 

tion with  the  potassium  cyanide  will  then  combine  (he  sul- 
phur and  chlorine  present  to  form  insoluble  sulphides  and 

chlorides,  which  will  be  precipitated,  leaving  the  cyanogen 

in  the  liquid  ill  the  form  of  hydrocyanic  acid,  or  in  com- 
bination with  the  radicals  with  which  the  sulphur  and  chlor- 

ide have  been  combined.  The  precious  metals  having  been 

precipitated  as  chlorides  or  sulphides,  the  superabundant 

liquor  can  be  decanted  off,  and  the  potassium  cyanide  may 

he    regenerated    by    dei   posing    ihe    potassium    sulphate 

formed  by  the  action  of  Ihe  sulphuric  acid  from  the  solu- 
tion. The  decomposition  of  the  potassium  sulphate  and 

Ihe  removal  of  the  sulphuric  acid  may  be  readily  accom- 

plished by  introducing  lime  into  the  solution  and  decanting 

off  the  precipitated  "old  and  silver,  the  lime  so  added  caus- 
ing the  decomposition  of  the  potassium  sulphate  with  the 

formation  of  insoluble  calcium  sulphate  ami  simultaneous 

regeneration  of  potassium  cyanide.  In  the  operation  of 
this  process  it  was  claimed  that  a  regeneration  of  80$ 

id'  cyanide  could  be  effected.  At  the  time  of  the  introduc- 
tion of  this  process  there  was  little  demand  for  the  advan- 

tages which  it  offered,  and  there  is    -ernrd  of  its  opera- 
lion  on  a  working  scale,  except  on  Ihe  works  controlled 
by  the  inventor,  where,  apparently,  ii  was  satisfactory. 

In  1908  W.  II.  Wheelock,  an  American  chemist,  in  ex- 

perimenting with  the  action  of  sulphuric  acid  on  cyanide 
solutions,  practically  rediscovered  the  process  previously 

operated  by  Anderson,  and  contributed  an  article  In  the 

Mining  and  Scientific  /'/'ess  (December  18,  1000)  setting 
forth  the  results  of  his  experiments.  After  perusing 

Wlieelock's  article  T  then  conducted  a  number  of  experi- 
ments at  the  works  of  i he  Mitchell's  Creek  Gold  Recovery 

Co..  Bodangora,  X.  S.  W..  on  the  lines  laid  down  by 
Wheelock,  and  the  following  are  the  particulars  of  one 

id  these  tests:  100  lb.  KCN  solution  containing  0.2:t', 

free  cyanide,  1.5  lb.  lime,  and  about  .">  lb.  copper  per  ton 
of  solution  was  taken  from  the  lops  of  Ihe  preripilation- 

Imxes  and  put  into  a  clean  cyanide  case  for  treatment.  Sul- 
phuric acid  was  then  added  (the  solution  being  gently 

stirred  during  the  addition  of  the  acid)  till  a  precipitate 

ceased  to  form.  It  took  '_'  lb.  of  acid  to  complete  the  reac- 
tion. After  standing  for  two  hours,  a  solution  from  5  lb. 

of  lime  was  added  (the  portion  of  lime  that  did  not  dis- 
solve in  water  being  discarded)  ;  lime  solution  was  added 

only  until  the  acidity  was  neutralized.  After  stirring  and 

allowing  the  precipitate  to  settle,  the  solution  was  again 
tested  for  KCN  and  it  was  found  to  have  risen  to  O.liO.V; 

or  a  gain  in  KCN  of  10  lb.  per  ton  of  solution. 
These  results  indicate  that  under  careful  manipulation 

the  process  of  precipitation  by  sulphuric  acid  and  regen- 
eration of  the  cyanide  is  commercially  possible  when  the 

following  general  conditions  are  observed  :  The  solution  to 
be  treated  should  contain  very  little  free  cyanide,  because 

if  free  cyanide  be  present  a  lair  amount  of  acid  will  be 
consumed  in  neutralizing  it  before  precipitation  actually 

commences.  This  cyanide  would  be  totally  lost,  and  so  would 
Ihe  acid  used  to  neutralize  it.  The  solution  should  be  as 

nearly  saturated  wilh  copper  as  possible;  this  can  be  ob- 
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until 
.  up  no  i<  \ .-i.l  should  be  added  until 

further  at]  in  make  the  solution 

.1  «MI   prerenl  ■  g   I   i. 
i  v  consumption  of  lime 

alkalinity  and  regenerate  Hie  KCN.    The  precip 
ronned  "ii  the  inl.liti   i  aoid  should  be  removed  n- 

Jv  as  possible  from  tbe  solution  and  lime  added  before 

Hi  N  eonld  have  bad  tune  i   wpe. 

Anderson  claims  thai  a  regeneration  of  over  80$    of  the 
original  eyanide  can  be  obtained  in  the  treatment  of  boIu- 

"■    popper,   and   thai    the   precipitate 

•ill  aontain  -*'1",    of  copper;  but,  of  course,  the  results 
1  depend  upon  other  ri.inliii.iH~  thai   ly  the  at   nl 

lent 

\i   the  Mitchell's  Creek  works  Beveral  hundred  tone  of 
solution  was  profitably  treated  by  acid  regeneration,  bnl 

od   vet  accommodation,  the  large  amonnl  of  preoip- 

itate  to  handle,  and  1 1 : « -  absei   if  conveniences  to  bj  -  - 
ieally  continue  this  method  placed  it  ;it  h  disadvantage 

when  compared  to  improved  electrical  precipitation.    The 

hitter  plant  «ill  operal   ntinnonsly  with  very  little  otten- 

ainl   with   only   a   small    power-cost;   while    facilities 

for  acid  regeneration  would  require  large  storage  capacity 
solutions  and  a  special  smelting  plant  to  deal  with  the 

pitate.    i'ii  the  .-nine  works  an  experimental  electrical 
precipitation  plant  on  the  Butters  principle  was  installed, 

ami  this  plan)  consisted  of  a  bos  in  ft.  long  by   12  in. 

(ride  :in. I  12  in.  .lee].  :it  the  sides,  an.l  tapering  I"  Is  in. 
deep  in  the  mill. lie,  nml  containing  eight  compartments. 

\liout   120  s.|.  ft.  of  cathode  surface  was  employed,  ami 

•loni  3  to  S  tons  of   solution    passed   through    the   bos   in 
34  hours.     The  current   density  rate  of  flow  ami  othei   i- 

•  litions  w.r   icaaionally  varied,  bnl   the  average  of  daily 

'••turns  of  this   plant   during  about   three   months'  run   is 
:i  below: 

Top  Tail 

Kale  of  Flow:  Tons  per  24  hr..  ::.."..  of  box.        of  box. 
Au    (dwt.)           1.6  0.4 

i'ii  (lb.  per  ton)         4.68  3.83 
KCN   [%)          0.or>  0.123 

Current  Density:  Amperes  per  sq.  ft.  of 
anode  surface,  0.5. 

This  average  is  from  the  total  returns  recorded.  During 

the  trials  two  samples  were  taken  daily,  each  sample  being 
from  a  continuous  siphon,  and  included  in  the  returns  are 

a  number  of  samples  taken  while  the  current  was  off,  and 

during  which  period  a  loss  of  cyanide  was  recorded.  As 

a  result  of  these  experiments  a  large  electrical  precipi- 
tation plant  was  installed,  but  this  has  not  been  long 

enough  i"  operation  to  furnish  any  valuable  data.  Since 
this  plant  started  it  has  effected  a  regeneration  of  from 

y%  to  2  lb.  KCN  per  ton  of  solution  treated,  but  better 

results  than  these  are  expected  when  the  most  suitable  con- 

dition of  the  solutions  for  precipitation  lias  been  deter- 
mined. 

Since  the  installation  of  the  above  plant  a  patent  has 
been  granted  for  a  method  of  electrical  precipitation  wherein 

rods  of  Aeheson  graphite,  each  ]  '■<  in.  by  24  in.,  are  placed 
side  by  side  to  form  a  plate,  and  cathodes  of  corrugated 
or  waterproofed  felt  or  cardboard,  which  has  been  made 

superficially  electrically  conductive  by  treatment  with  an 

adhesive  compound  and  Aeheson  graphite  powder.  Ache- 
son  graphite,  by  reason  of  its  purity  and  high  conductivity, 
will  withstand  a  very  high  current  density  as  an  anode 

without  injury,  and  the  fine  graphite  is  found  to  imparl 
a  highly  conductive  surface  to  the  treated  cardboard. 

Cathodes  treated  in  this  way  cost  about  £10  per  5000  so. 
ft.,  and  this  area  is  sufficient  to  obtain  good  precipitation 

from  200  tons  of  solution  per  24  hours.  The  arrangement 

of  electrodes  in  this  plant  is  such  that  the  greatest  pos- 
sible number  of  AuCN  and  CnCN  molecules  will  be  brought 

into  contact  with  the  cathodes  during  the  passage  of  the 
solutions  through  (he  box.  In  electrical  precipitation  more 
depends  on  diffusion  of  the  molecules  than  on  variations 

of  other  conditions,  and  increasing  the  cathode  area  in- 

creases the  percentage  of  precipitation  more  than  does  in-  ' 

Itiou    of    the    metal 
-'    leeulee  only    occurs   when   tboy  actually   make 
i  with  the  cathode,    By  the  us.-  of  anodes, 
und  rods   placed  ride  bj   ride  to  form  ■  plate, 

cathodes  ..f  finely  corrugated,  electrically  conductive  ■ 
In.ai.i  ..I   water]   fed   felt,  the  area  of  electrode  surface 

m    a    hoi    Of    given    *i/o    i~    more    than     Hill',     greater,    and 
the  solutions  iii  passing  between  the  uneven  surfaces  ..f 
the  electrodes  will  be  more  diffused  and  Ics-  liable  to  track 

than   is  the  case   where  the  electrodes  are  ordinary   Hal 
sheds.     The  cathode,  require  to  he  made  sufficiently  Btl 

to  prevent   warping,  and  this  can  l>c  dona  by  r   h 
wire  around  the  sides  ami  bottom,  the  ends  of  the  wire 

being    bent    over   so    as    to    dip    into    Ihe    nicrciirv 
make  elect  rieal  eonla.l.     An  additional  advantage  in  having 

ihe  cathodes  corrugated  is  thai  the  precipitated  metal  will 
Dl  I    peel    off   and    touch    the   anodes,   causing   short    circuits. 

If  the  cathodes  are  quite  rigid  the  distance  between  anodes 
cathodes  can  be  reduced  to  about  %  in.,  the  clearance 

required  being  only  enough  to  prevent  the  accumulation  of 

precipitate  between  the  plates.     The   rods  i   posing  the 
are  fixed  together  firmly.  Kerosene  is  poured  into 

the  boa  to  form  a  layer  about  'j  in.  deep  on  the  top  of 
the  solution,   to   prevent    thi   cumulation   of  froth   and 

the  cse.i|   I    hydrocyanic  acid. 

Precipitation  and  subsequent  regeneration  of  KCN  de- 

pends  upon  the  fact  thai  when  the  metal-bearing  molecules 
in  their  passage  through  the  box  come  iii  contact  with  the 

cathode  they  are  immediately  decomposed,  the  metal  adher- 
ing to  the  cathode  or  falling  to  the  bottom  of  the  box, 

where  il  remains  until  the  clean-up.  The  energy  imparted 
to  the  liberated  cyanogen  is  expended  partly  in   forming 

C   pounds  with  tree  alkali,  and  partly  in  the  decomposition 

of  water  and  formation  of  hydrocyanic  acid.  Where  the 
anode  used  has  not  a  high  resistance  to  oxidation,  most  of 

the  Liberated  cyanogen  would  be  losl  in  the  formation  of 

  pounds  with  the  anode  material. 
The  total  cost  of  a  plant  to  treat  MOO  tons  of  solution 

per  21  hours  would  be  aboul  £500,  the  attention  required 

would  be  negligible,  and  about  12  b.hp.  would  be  required 
to  furnish  the  necessary  current.  A  small  recovery  in 

cyanide  and  the  higher  extraction  possible  from  cleaned 

solutions  would  soon  return  the  COSl  of  the  plant.  Attend- 

ance, power  costs,  and  cathode  renewals  would  not  he  as 

great  as  the  cost  of  attendance,  zinc,  oic,  in  a  zinc  precipi- 
tation plant.  In  the  former  plant  the  copper  also  would 

be  recovered. 

In   soi   ases  il   would  appear  to  be  an   advantage  to 
use  a  combination  of  zinc  and  electrical  precipitation,  the 

solutions  passing  first  through  the  zinc-boxes,  where  the 
gold  would  he  saved,  the  function  of  (he  electrical  boxes 

being  to  purify  and  regenerate  the  solutions  before  return- 

ing them  to  the  vats.  On  account  of  the  difficulty  in  get- 

ting complete  precipitation  of  the  metals  without  excessive 
cathode  surface  in  an  electrical  precipitation  plant,  a  judi- 

cious combination  of  zinc  and  electrical  precipitation  in 

the  cvanidation  of  auro-cupriferous  ores  is  almost  certain 
to  show  greater  economy  than  either  method  alone. 

The  latest  process  claiming  to  effect  a  saving  in  cyanide 

and  a  good  extraction  from  raw  sulphide  or  sulphn-lelluride 
ores  has  recently  been  patented  by  J.  C.  Clancy  and.  is 

now  in  operation  at  the  100-ton  plant  of  the  Ajax  Gold 
Mining  Co.  at  Victor,  Colorado.  This  process  depends 

upon  the  constant  formation  by  electrolytic  action  of  cyan- 
ogen iodide  in  the  pulp  during  agitation.  Mr.  Clancy  claims 

to  have  reduced  the  consumption  of  cyanide  to  mechanical 

loss  only.  I  have  conducted  a  number  of  experiments  in 

accordance  with  Clancy's  directions,  but  up  to  the  present 
time  the  results  have  not  been  uniform,  and  trials  of  the 

process  on  a  larger  scale  are  now  being  carried  out.  In 
Australian  mining  at  the  present  time  more  depends  on 

the  discovery  of  some  process  which  will  profitably  extract 
the  metals  from  poor  sulphide  ores  than  on  the  discovery 
of  new  mining  fields,  and  the  success  of  the  Clancy  process 

is  greatly  to  be  desired.  Cooperation  between  metallurgists 

exploiting  the  electro-chemical  processes  would  probably 
bring  success  where  isolated  experiments  are  certain  to  fail. 



408 MINING  AND  SCIENTIFIC  PRESS 
March   16,   1915 

Combination  Methods  for  Smelter 
Assays 

By  A.  T.  French 

"The  smelter  chemist  is  called  upon  to  do  dailj  analyses 
of  one  or  more  ores  or  products  which  form  the  furnace 

charge,  and  also  of  the  slag.  The  chief  constituents  com- 
monly determined  are,  for  the  furnace  charge:  Insoluble 

(SiO„),  Fe,  A1.0„  CaO.  Zn,  Pb,  S,  and  Cu ;  and  for  slags: 
Insoluble,  Fe,  A1,0„  CaO,  Zn,  and  Cu. 
Many  methods  of  determining  the  separate  elements  are 

given  in  text-books  and  in  technical  literature.  It  is  my 
object  to  present  a  scheme  for  the  combination  of  these 
methods  which  has  been  worked  out  by  experiment,  and 
which  seems  of  sufficiently  general  application  to  merit  the 

attention  of  others  interested  in  similar  work.  The  pi  >b- 
lem,  then,  is  the  separation  of  these  elements  and  oxides 

from  each  other  and  their  estimation  in   the  presenc   

such  usual  constituents  of  ore  as  As.  S!>.  Mn.  MgO,  and 
others.  A  standard  of  accuracy  of  0.5%  is  required  i  for 
example,  iron,  if  reported  20%,  must  be  within  19.75  and 

20.25),  except  in  the  ease  of  copper,  which  should  be  within 

0.1  or  0.2%  on  ores  and  0.025$  on  slags. 

Method  'A'  for  Ores. — Weigh  out  two  '  j-sm.  portions 
for  the  analysis  and  V4  ">'  1  "IIL  for  sulphur.  The  two  */£- 
gm.  portions  for  analysis  arc  moistened  with  water,  5  to  10 
c.c.  of  strong  UNO,  is  added,  and  taken  to  dryness  on  the 

hot  plate;  5  c.c.  of  HC1  is  added  to  each,  and,  after  a  few 

minutes'  digestion  at  a  moderate  temperature.  20  c.c.  of 
dilute  H.SO,  (1:3),  and  the  assays  are  rapidly  boiled  down 
to  white  fumes.  After  cooling  and  dilution  with  water  to 

about  100  c.c.,  to  (1)  5  c.c.  of  HC1  is  added,  and  to  (2) 
10  c.c.  of  dilute  H.SO,,  and  both  are  boiled  a  few  minutes. 

In  (1)  insoluble.  SiO,,  Fe,  CaO,  and  Zn  are  to  he  estimated. 

In  (2)  Pb,  Cu.  and  ALO,- 

(1)  Insoluble. — The  hot  solution  is  filtered  through  an 
ashless  paper  and  washed  thoroughly  with  hot  water,  the 
filtrate  is  removed  and  the  residue  washed  with  a  hot  solu- 

tion of  ammonium  acetate  (if  much  lead  is  present  it  is 
better  to  wash  hack  into  the  beaker,  add  ammonium  acetate 

and  digest  for  a  few  minutes  on  the  hot  plate,  finally  throw- 
ing hack  on  the  same  filter) ;  the  washings  are  thrown  away 

and  the  filter  with  contents  is  placed  in  a  roasting  dish. 
dried,  ignited  in  the  muffle,  and.  after  cooling,  weighed  as 
insoluble. 

The  filtrate  in  a  (iOO-c.c.  beaker  is  diluted  with  hot  water 

to  300  to  400  c.c,  about  10  gm.  of  pure  ammonium  chloride 
added,  and  if  manganese  is  present  10  to  20  c.c.  of  strong 

bromine  water,  then  an  excess  of  NH..HO.  The  solution  is 
brought  to  a  boil,  the  precipitate  allowed  to  settle,  and  then 
filtered,  washing  with  hot  water,  or,  better,  if  much  zinc  is 
present,  with  a  hot  dilute  ammoniacal  solution  of  ammonium 

chloride.  The  filtrate  ami  washings  are  received  in  a  litre 

beakeT  and  the  hydrate  precipitated  is  re-dissolved  in  HCI 

and  re-precipitated  as  before  (not  forgetting  the  bromine 
water,  if  necessary)  in  a  rather  smaller  bulk,  combining  the 
two  filtrates. 

Iron. — The  hydrate  precipitate  is  either  re-dissolved  in 
dilute  H.SO,,  the  iron  reduced  and  titrated  cold  with  stand- 

ard potassium  pi  ate.  or  the  precipitate  is  dissolved 

in  HCI.  reduced,  and  titrated  with  standard  potassium  bi- 
chromate. 

Lime— To  the  combined  filtrates  l'ii  to  30  c.c.  of  a  2% 
solution  of  ammonium  oxalate  is  added,  the  solution  is 

brought  to  a  boil  and  allowed  to  stand  in  a  warm  place  for 

half-an-hour,  by  which  time  the  calcium  oxalate  is  filtered 
off,  washed  thoroughly,  dissolved  in  warm  dilute  sulphuric 
acid,  diluted  with  hot  water,  and  titrated  hot  with  standard 

potassium  permanganate. 
Zinc. — The  filtrate  from  the  calcium  oxalate  is  acidified 

with  HCI,  adding  5  c.c.  in  excess.  A  current  of  IIS  is 
passed  through  it  for  5  or  10  minutes,  the  solution  is  then 

•Abstract  from  Bulletin  of  tin?  Institution  of  Mining  and 
Metallurgy. 

boiled  for  live  minutes,  filtered  if  necessary  (usually  this  is 

not  the  case),  cooled  to  about  30CC,  and  titrated  with 
standard   potassium    feiToeyanide. 

I  _' I    This  portion   is  allowed  to  stand  until  quite  cold   in 
order  that   the   lead   sulphate   may  separate  out  and  settle. 
It  is  then  filtered,  washing  by  decant  at  ion  with  cold  water, 

and   adding  a   little   dilute   II  SO,   to   the   wash-water 
time  to  time. 

Lead. — To  the  residue  in  the  beaker  is  added  5  to  1(1  gn 
of  ammonium  acetate,  a  little  acetic  acid,  and  100  c.c.  of  bo 

water.  The  filter  paper  is  dropped  into  it  and  the  beaker 
placed  on  the  hot  plate,  brought  to  a  boil,  and,  when  all  the 

lead  sulphate  is  dissolved,  about  another  100  c.c.  of  hot 
water  is  added,  and  the  solution  is  titrated  hot  with  standard 

ammonium  molybdate. 

The  filtrate,  to  which  a  little  strong  HCI  may  be  added,  is 
heated  to  near  boiling  ami  a  current  of  H.S  is  passed  for 

ten  minutes.  The  sulphides  are  filtered  off,  using  a  rapid 
filter  ami  washed  with  hot  water  (IPS  water  should  be  used 

if  the  filtrate  comes  through  at  all  cloudy,  but  this  is  rarely 
the  ease). 

Copper. — The  sulphides  are  washed  hack  info  the  beaker. 
opening  out  the  tiller  paper  and  placing  it  on  the  side  of  the 

beaker;  a  few  drops  of  bromine  water  are  poured  over  it  to 
oxidize  the  traces  of  sulphides  retained  in  the  pores  of  the 

paper;  then  5  e.e.  of  UNO,  and  a  little  hot  water,  and  the 

paper  is  removed,  A  small  quantity  of  iron  is  added,  about 

0.05  gm.,  t]ie  beaker  is  placed  on  the  hot  plate  and  boiled 
down  to  dryness.  After  cooling,  2  or  3  c.c.  of  HCI  is 
added,  and  the  copper  estimated  by  the  permanganate 

method. 

Alumina. — A  filtrate  from  the  sulphides  is  boiled  to  expc' 
H.S,  oxidized  with  2  or  3  c.c.  of  HNO„  a  slight  excess  of 

Nil, .OH  is  added,  and  the  solution  boiled  until  it  no  longer 
smells  of  NH..OH.  After  standing  a  minute  or  two  to 

settle,  the  hydrates  are  filtered  off,  washed  slightly,  washed 

back  into  the  beaker,  and  re-dissolved  in  a  little  HCI,  pour- 
ing the  acid  first  over  the  filter  paper.  The  solution  is  just 

neutralize,!  with  NH..OH.  %  t"  -  <".c.  of  HCI  is  added, 
and  the  alumina  is  estimated  by  the  phosphate  method. 

Sulphur. — On  silieious  and  roasted  ores,  1  gm.  is  taken,  on 
pyritic  ores  Vo  8m-  moistened  with  water,  and  about  5  gm. 

KC103  and  10  c.c.  UNO.  added.  The  assay  is  taken  to  near 
dryness  on  the  hot  (date,  avoiding  baking,  taken  up  with  5 
to  10  c.c.  aeatie  acid  (1:1)  and  150  to  200  c.c.  of  hot  water; 

about  10  gm.  of  ammonium  acetate  is  added,  the  solution  is 
brought  to  a  boil,  and  titrated,  boiling,  with  standard  barium 
chloride. 

Examination  of  insoluble  xiliea. —  (1)  When  the  insoluble 
is  white,  as  in  treating  most  raw  ores  and  others  easily 
attacked  by  acids,  the  residue  obtained  in  the  first  part  of 

the  analysis  is  fused  in  a  platinum  dish  or  crucible  with  ten 
times  its  weight  of  fusion  mixture  (K.CO,  and  Na.CO. ). 
The  melt  is  dissolved  in  HCI,  transferred  to  a  porcelain 

capsule  or  casserole,  taken  to  dryness  on  the  hot  plate,  taken 
up  with  5  to  10  c.c.  HCI,  diluted,  and  the  silica  filtered  off. 

dried,  and  ignited.  After  cooling  in  a  desiccator  the  Sill  is 
weighed  and  an  addition  made  for  the  SiO.  still  left  in 
solution.  The  filtrate  from  the  SiO.  is  rendered  slightly 
ammoniacal,  the  solution  boiled  until  it  no  more  smells  of 

NH..OH  and.  after  standing  a  few  minutes,  the  hydrates 
are  filtered  off.  washing  thoroughly  with  hot  water.  The 
filter  and  contents  are  dried,  ignited,  and  weighed,  reporting 
as  A1.0,  and  Fefl,. 

(2)  When  the  insoluble  is  black  or  red,  as  in  treating 

roasted  ores  and  substances  not  easily  attacked  by  acids,  the 
residue  is  fused  as  in  (It  am]  the  SiO.  filtered  off,  ignited. 
and  weighed. 

The  filtratd  is  tested  for  Cu  and  Pb  by  passing  H.S.  If 

any  is  found,  the  sulphides  should  he  filtered  off,  dissolved 
in  UNO,  taken  to  fumes  with  II  SO,,  diluted,  and  cooled: 

the  I'hSO,  is  tillered  off  and  added  to  the  main  portion  and 

the  copper  in  solution  also  added  to  the  main  portion  ob- 
tained in  the  first  part  of  the  analysis,  before  precipitation 

with  ammonium  sul phocy anide.  (The  free  sulphuric  aeid 
should  he  just  neutralized  with  Nil,. OH.) 

The   filtrate   from    the   sulphides,   or   from    the   silica   in 



MINING  AND  M  II.NIII  It     l>UI» 

1  - 

MS"  NH..OH  is  added  until  tl 
darkens  or,   in  .  until  the 

elded, 

i.  allowed  i.i  stand,  and  tin- 
on  inn!  alumina  are  filtered 

..fT. 

After  wathing  »iili  bol  water  I  d  into 
a  porcelain  dish,  aboul  1  iu.  of  caustic  soda  or  potash  added, 

tie  licai  for  a  quarter  ol  an  hour.  Tin. 
\  '•  -  into  solution,  the  iron  precipitate  is  filtered  off, 
re  dissoUod.  reduced,  ami  titrated  at  in  the  first  can  ol  the 

ana|]  ■ 
Tli.'  filtrate  is  acidified  with  llt'l  and  the  Al  ,0,  eithei 

mated  by  the  phosphate  method  or  a  slight  excess  of  Ml. 
i  ill  is  added,  boiled  >.tT.  the  precipitate  filtered  off,  dried, 

ignited,  and  weighed  as  Al  "  .  i  It'  the  quantity  of  iron  ami 
alumina  is  large,  I'm'  acetates  should  In1  dissolved  in  II' 'I 
and  re-precipitated  with  Nil. .nil.  boiling  .>tT  excess  before 

icting  with  caustic,  but  usually  ihis  ran  be  omitted.) 
Lime.  To  the  filtrate  from  the  acetates  about  10  c.c.  of 

Nil, ."11  and  20  e.c.  of  a  '1' ,  solution  of  ammonium  oxalate 
an'  added,  and  the  calcium  oxalate  precipitated  and  81b 
off.  This  precipitate  is  dried  and  ignited,  weighing  as  CaO; 
it  should  be  tested  for  iron,  and,  if  any  is  found,  the  weight 
of  Fe  O,  is  subtracted  from  the  CaO,  and  the  calculated 
amount  of  Fe  added  to  thai  previously  fonnd. 

Zinc. — Tlir   filtrate    from   the   lime   is   acidified,   gassed, 
:.  cooled,  and  titrated  with  standard  potassium  ferro- 

cyanide. 

Mxthod  •!'.'  fob  Slags.  The  sample  should  be  chilled; 
this  is  usually  done  al  the  furnace,  the  molten  sample  of  slag 
being  poured  into  a  bucket  of  water.  Or  the  slag  in  lump 
form  may  be  heated  to  redness  in  the  muffle  ami  thrown  into 
water  before  grinding,  the  effect  being  to  make  the  slag 
easily  attacked  bj  acids,  anything  up  to  50%  BiO,  ̂ i\ ing  a 
white  insoluble  containing  not  more  than  1  or  2%  of  sub- 

stances other  than  silica.  For  the  analysis,  two  Vz-gm-  por- 
tions are  weighed  into  300-C.C  beakers  or  casseroles.  The 

slag  is  moistened  with  2  or  3  c.c.  of  water,  the  beaker  is  held 
over  a  buusen  burner,  keeping;  the  contents  in  motion,  and 
when  near  boiling,  3  c.c.  of  strong  HIT  is  added  and  a  few 
drops  of  HNO,.  The  heating  is  continued  for  2  or  3  minutes. 
when  gelatinous  silica  separates  out  and  the  beaker  may  be 
placed  on  the  hot  plate  and  taken  to  complete  dryness. 

Insoluble. — The  two  portions  are  taken  up  with  5  c.c.  HC1 
diluted  to  about  Kill  c.c.  with  hot  water,  and  the  insoluble 
filtered  off  (use  of  the  filter  pump  is  unnecessary  if  the  SiO., 

has  been  properly  dc-hydrated),  dried,  ignited  in  the  muffle, 
and  weighed. 

Filtrate  (1)  is  diluted  to  about  300  c.e.  with  hot  water, 

about  10  gm.  of  NH..C1  is  added,  and  bromine  water  if  man- 
ganese is  present,  and  then  NH..OH  in  excess.  The  solution 

is  boiled,  the  precipitate  allowed  to  settle,  then  filtered  into  a 
litre  beaker,  washing  with  hot  water,  the  hydrates  are  re- 
dissolved  in  HC1,  NH..C1  and  bromine  water  (if  necessary) 

added,  re-preeipitated  with  NTH,.OH.  and  filtered  off,  com- 
bining the  two  filtrates. 

Iron. — The  hydrate  precipitate  is  re-dissolved  in  dilute 
H,SO,,  reduced,  and  titrated  with  standard  permanganate, 
or  HCT  may  be  used,  and  the  solution,  after  reduction, 
titrated  with  bichromate. 

Lime. — To  the  combined  filtrates,  which  should  be  strongly 
ammoniacal,  20  c.e.  of  a  2%  solution  of  ammonium  oxalate 
is  added,  the  solution  brought  to  a  boil,  and  allowed  to 
stand  in  a  warn  place  until  the  calcium  oxalate  settles. 
This  is  then  filtered  off,  washed,  dissolved  in  dilute  H..SO,. 
and  titrated  hot  with  standard  permanganate. 

Zinc. — The  filtrate  from  the  lime  is  acidified  with  HC1, 
adding  5  c.c  in  excess,  a  current  of  H.S  is  passed  for  5  to 

10  minutes,  and  the  solution  is  boiled,  cooled  to  about  30° 
l'..  and  titrated  with  standard  potassium  ferrocyanide. 

Alumina. — Filtrate  (2)  is  just  neutralized  with  NH..OH, 
2  or  3  e.e.  of  HC1  is  added,  and  the  alumina  estimated  by 
the  phosphate  method.  If  much  Cu  and  Pb  are  present  the 
filtrate  should  be  gassed,  filtered,  H.S  boiled  off,  and  the 
solution   oxidised  before   proceeding  as  above;  but  I  have 

not   found  this  i"  ii   ■  uniniunl)  « ilh 

iker,  aboul  250  c.c.  •■  added,  ami  the 
r  placed  on  the  hot   plate.     When  boiling,  30  e.c.  "t 
lh  I  i-  carefully  added  ami  tin'  solution  stirred  1111 

til  ,1   reposition  i^  i   plete.     1 1   pine  acid  baa  I   n  Deed 
the  sulphides  which  are  nol  attacked  can  he  tillered  oil. 
but  it  is  safer  to  pass  ii  S  for  .i  lew  minutes  before  filter 

ing.  The  sulphides  are  washed  hack  into  the  same  in 
cleaning  the  paper  with  bromine  water,  and  dissolving  in 
HNO,.  The  copper  i-  then  usually  estimated  by  titration 
with  cyanide  or  colorimetrically.  A  more  accurate,  though 
rather  longer,  method  is  to  take  to  complete  dryness, 
up  with  HO,  and  estimate  the  copper  by  the  permanganate 
method. 

The  National  Bureau  of  Standards 

The  work  of  the  national  Bureau  of  Standards  is  appar 

ently  only  partly  undersl   I   by   the  chemists  of  this  conn 
try.  Probably  all  are  familiar  with  the  fael  thai  the 
Bureau  of  Standards  prepares  analyzed  samples  of  \:ni 

ous  metallurgical  products  ami  calibrates  the  -  and 
glass  measuring  apparatus.  It  is  probably  true,  however, 
that  the  broader  and  perhaps  more  important  work  of 
the  Bureau  is  little  understood  by  the  person  who  lias  ool 
been  brought  in  actual  contact  with  its  operations  in  van 
ous  lines  of  industry.  This  broader  field  of  work  covers 
a  line  of  operations  in  keeping  with  its  name,  and  which 
will  be  of  fundamental  importance  to  scientists,  particu- 

larly to  the  chemists  and  chemical  engineers  of  this  coun- 
try. The  ideal  of  this  Bureau  is  to  make  it  in  practice 

what  its  name  implies :  a  bureau  of  standards.  This  does 
not  mean  a  bureau  of  standards  for  weights,  measures, 

electrical  units,  and  units  of  time  alone,  but  while  mean- 
ing this,  also  has  a  much  broader  meaning  which  is  now 

being  emphasized  by  the  labors  of  the  men  in  the  depart- 
ment, and  as  an  illustration  of  this,  their  work  on  paper 

may  be  cited. 
The  Government  is  a  very  large  purchaser  of  paper 

of  various  kinds,  weights,  and  qualities.  It  was  a  matter 
of  fundamental  importance  to  draw  up  specifications  which 
would  properly  cover  the  purchase  of  grades  of  paper 
satisfactory  for  the  various  purposes  desired.  So  little 
information  was  available  along  these  lines  that  a  small 
paper  machine  has  been  installed  and  experiments  will  be 
made  to  determine  just  what  composition  and  method  of 
treatment  will  be  required  to  obtain  a  paper  such  as  is 
desired  for  the  various  purposes.  Such  information  will 
then  be  embodied  in  a  specification  drawn  to  cover  the 

purchase  of  this  material. 
Work  is  also  being  done  along  other  lines  which  are  in- 

teresting to  the  chemical  engineer,  such  as  the  develop- 
ment of  standard  methods  for  testing  rubber  and  rubber 

goods;  standard  methods  and  Standard  apparatus  for  test- 
ing lubricating  oils,  particularly  in  the  determination  of 

their  viscosities.  Much  work  is  also  being  done  in  compar- 
ing types  of  calorimeters,  both  for  solid  and  liquid  fuels. 

Suggestions  will  be  ultimately  made  indicating  types  of 
calorimeters  most  suitable  for  various  purposes.  A  large 
amount  of  work  has  already  been  done  in  the  study  of 

various  pyrometers  of  all  kinds.  This  work  is  being  con- 
tinued, and  has  done  much  toward  evolving  typical  pyrom- 

eters which  are  satisfactory  for  all  kinds  of  heat  measure- 
ments. 

The  Bureau  also  has  under  consideration  and  in  time 

will  probably  take  up  the  definitions  and  specifications  cov- 
ering the  composition  of  various  industrial  products,  such 

as  alloys.  In  fact,  it  seems  to  be  the  desire  of  the  respon- 
sible heads  of  the  Bureau  to  act  in  fact  as  well  as  in  name 

as  a  bureau  of  standards,  to  which  will  be  referred  many 
industrial  questions,  which  at  present  are  only  vaguely 
understood  because  the  conception  of  them  has  been  lim- 

ited to  that  loosely  formulated  in  trade  practice  or  trade 
custom. — The  Chemical  Engineer. 
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Stripping  Coal  in  Illinois 

By  .1.  W.  I  jams 

'Stripping  coal  deposits  has  been  done  with  learns  mi 
a  small  scale  for  several  years.  Five  years  ago  stripping 
had  started  at  Danville,  Illinois,  with  an  ordinary  type  of 

steam-shovel,  loading  dirt  into  a  hopper  from  which  it 

was  carried  by  a  belt-conveyor  to  the  spoil  bank.  This 
was  rather  a  crude  method,  but  stripping  coal  at  a  depth 

of  25  ft.  was  done  at  a  price  that  enabled  the  coal  to 
be  "inked  at  a  good  profit. 

N'ext  a  drag-line  excavator  was  placed  on  the  market. 
This  operates  successfully  to  a  depth  of  40  ft.  or  more, 
but  will  not  handle  hard  shales  such  as  are  found  in  over- 

lying coal  deposits. 

The  early  pari  of  1911,  both  the  Browning  Manufactur- 
ing Co.  and  the  Marion  Steam  Shovel  Co.  brought  mil 

long  boom,  revolving,  steam-shovels  that  deposit  material 
ft.  from  the  centre  of  the  machine  and  -Is  ft.  above 

niel  base  With  this  machine  it  is  possible  to  handle 

4000  en.  yd.  per  day.  working  a  double  shift  of  2-1  hr. 
per  day.  The  Marion  company  has  brought  oul  8  of  these 
machines,  which  are  now  in  operation.  One  of  the  first 

was  placed  al  the  mine  of  the  Harrisburg-Franklin  Coal 
Co.  al  Missionfleld,  Illinois.  This  is  stripping  coal  lying 
al  a  depth  of  18  to  27  It.,  and  is  handling  1800  en.  yd. 

of  stripping  per  day.  working  only  8  hr.  per  day.  and 
ncovering  about  400  Ions  of  coal  per  day.  Three  other 

machines  of  this  type  are  working  in  the  Kansas  lidd  and 
are  doing  about  the  same  amount  of  work.  A  machine  of 

this  type  will  operate  successfully  in  35  ft.  of  B tripping, 

although  lately  both  the  shovel  companies  have  brought  out 

a  larger  type  of  machine  which  is  designed  to  operate  in 
45  It.  of  stripping.  The  larger  type  of  machine,  however, 
is  heavy,  and  naturally  does  not  operate  as  fast  as  the 

smaller  type.  The  stripping  can  be  contracted  on  a  price 

varying  from  7"\  to  lie.  per  cu.  yd.  In  an  average  ease 

where  the  stripping  lies  at  a  depth  of  25  to  .'10  ft.  over 
a  vein  of  coal  5  to  C  ft.  thick,  the  amount  of  stripping 
to  be  removed  for  each  ton  of  coal  mined  would  be  4  yd., 

which  at  a  price  of  9c.  would  amount  to  36c.  per  ton  of 
coal. 

The  cost  of  mining  coal  by  the  stripping  method,  where 

the  depth  is  approximately  thirty  feet,  would  be  about 
as  follows : 

Stripping  4  yd.  at  8%C   $0.34 
Mining   coal        0.25 

Running  over  screens,  general,  and  all  other  expenses.   0.10 

Total   $0.69 

The  first  cost  of  a  plant  as  described  above,  including 
pumps,  water  connections,  etc..  amounts  to  about  $27,500. 
The  depreciation  on  a  shovel  plant  amounts  to  about  30% 
the  first  year  and  about  20%  for  each  successive  year. 

The  cost  of  operating  the  plant  is  also  comparatively  high, 

as  experienced  shovel-men  command  a  salary  of  $150  to 
$175  per  month.  However,  ordinary  labor  can  be  used  on 
the  ground,  making  the  cost  of  operating  the  shovel  on 

a  double  shift  about  $4000  per  month.  Taking  into  con- 
sideration the  large  depreciation  and  the  large  operating 

expel       and    general  ind  other  overhead   expenses, 
stripping  can  be  contracted  at  a  reasonable  profit  at  a 

figure  of  7?,\  to  lie.  per  yard.  The  cost  of  operating 
shovels  now  in  service  fully  substantiate  this  statement, 
as  do  also  the  figures  on  operating  an  ordinary  type  of 
steam-shovel,  as  there  is  little  difference  in  the  cost  of 

operating  a  revolving  shovel  suitable  for  stripping  coal- 

lands  and  the  ordinary  type  of  large  steam-shovel  such  as 
is  used  every  day  in  railroad  and  heavy  construction  work. 

Another  argument  in  favor  of  stripping  is  that  it  does 
away  entirely  with  the  cost  of  sinking  shafts,  the  cost  of 

entry  driving,  of  timbering  roof,  the  cost  of  air  supply 
and  piping,  and  damages  paid  to  injured  miners,  and 

from  probable  explosions.     It  also  docs  away  with  delays 

•Abstract  from  Black  Diamond. 

caused  by  strikes,  as  the  mining  is  in  an  entirely  open 

pit  with  ordinary  labor. 

The  average  cost  of  mining  coal  by  sinking  shafts  and 
using  ordinary  methods  is  approximately  03c.  per  ton, 

showing  a  paving  in  favor  of  stripping  of  24c.  or  nearly 
iOfc  saving  in  favor  of  the  stripping  method.  Where 

the  stripping  is  less  than  30  ft.,  the  price  would  he  even 
lower,  and  where  it  went  over  30  ft.  it  would  increase 

somewhat.  I  think  the  maximum  depth  al  which  stripping 

can  be  operated  successfully  is  about  35  ft.  The  only  ques- 
tion arising  is  whether  there  are  large  areas  of  coal  suit- 
able to  the  stripping  method,  and  whether  they  are  close 

enough  to  railroads  to  he  successfully  operated. 

Australasian  Gold  Output  in  1911 

A  heavy  decline  in  the  amount  of  gold  produced,  both 
in  Australia  and  in  Xew  Zealand,  must  again  he  recorded, 

according  to  the  Australian  Mining  Standard.  For  several 
past  there  has  been  a  diminished  production,  and. 

although  the  shrinkage  was  reduced  four  years  ago.  the 
figures  of  later  years  show  an  increasing  falling  off,  which 

i-  not  pleasant  reading.     Not  to  go  hack  beyond  1907,  there 
was  in  thai  year  a  deficit  of  323,329  ii   z.:  in  1908  this 
was  reduced  to  112,548  fine  oz. :  in  1909,  however,  there 

was  an  increased  deficit,  the  total  being  115.5117  line  oz.. 
and  this  was  followed  by  266,819  line  oz.  in  1010.  Last 

year  the  Australasian  deficiency  was  270,713  fine  oz..  of 

a  value  of  £1,149,915;  the  Commonwealth's  share  of  the 
deficiency  being  235.070  tine  oz...  the  value  of  which  would 
he  well  over  a  million  sterling.  The  following  table  shows 
the  authentic  figures  for  each  of  the  states,  anil  for  the 

Dominion  id'  New  Zealand,  with  the  exception  that,  as  the 
Tasmanian  returns  are  not  yet  available,  an  estimate  bad 

to  be  made.  At  first  sight  it  may  appear  that  this  esti- 
mate is  unduly  low;  but  it  must  be  remembered  that  from 

before  the  end  of  September  the  Mt.  Lyell  company's  mines 
and  works  were  idle  and  remained  so  until  the  end  of  the 

year.  Three  mouths'  supply  of  gold  from  the  company's 
copper  ore  was  therefore  cul  off.  anil  when  the  actual  gold 
yield  of  the  island  slate  is  made  available,  it  is  believed 

that  the  estimate  will  not  be  far  out.  The  total  produc- 
tion  for  the  pasl   two  years  was  as  follows: 

1010.  1011.       Decrease. 

Fine  oz.       Fine  oz.         Fine  oz. 

Xew  South  Wales           189,214         181,12]  8,093 
Victoria           570,363       503.541  66,822 

Queensland             438,784        3S1 ,845  50,030 
Yvesl    Australia         1,470,633     1.370.S07  99,766 

Tasmania               37,048  32.002  4.050 

Total  Commonwealth...  2,706,042  2.470.300  235.070 
Xew   /.calami            440.433        411.390  35,043 

Total   Australasia        3.152.475     2,881,756         270.71:'. 

The  Chilean  Nitrate  Industry 

The  nitrate  industry,  according  to  A.  A.  Winslow,  l".  s. 
Consul  at  Valparaiso,  enjoyed  a  prosperous  year  during 

1011.  the  exports  being  aboul  2,000,000  Spanish  quintals,* 
or  101.400  tons  above  that  of  the  previous  year,  with  an 

advance  in  prices  of  from  5  to  10';,  Several  new  nitrate 
works  were  opened  during  the  year  and  others  enlarged. 

Tin-  outlook  for  the  industry  in  1012  is  very  bright,  which 
means  increased  prosperity  for  the  country  in  general.  The 

nitrate  company  entitled   Kl  Loa,  consisting  of  the  nitrate 
establish   nls    denominated    Maria.    Curicd,    Angamos,    and 

Anita,  has  acquired  by  purchase  the  Lnisis  and  Candelaria 
nitrate  properties,  valued  at  £700,000.  The  Loa  company 
will  now  be  able  to  produce  about  5.000.000  quintals  of 

nil  rate  annually  in  addilitiou  to  its  yield  of  iodine.  Steps 
have  been  taken  in  Anlofagasta  and  Tallal  to  organize  a 

joint-stock  company,  known  as  the  Taltal  Cooperative 
Nitrate  Society,  with  a  capital  of  $2,000,000. 

•1  quintal  =  220.46  lb. 
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Russian  Platinum  Production  in   ll)  11 

platinum  bnaiuem  in  tit**  I  nil-  during  1011,  thank- 
la  ilic  high  prim  of  the  metal,  continued  i"  develop  and  the 
production  iurrcaaed.  The  leading  position  i-  held  bj  the 
Southern  Vereholur  dietrirt,  including  the  platinum  minoN 
•  ■I  iIh  Nizhni-Tagil  factories  and  the  mines  ol  the  Platinum 

'.iu\.  Lid.     li  i*  stated  in  s  report  jual  issued  that  the 

production  in  this  districl  amounted  i"  230  poods,'  13  funis, 
lotnika,   17  dolyns,    Tin-  marks  an  improvement,  thai 

tampered  with  the  product  ion  in  the  year  1010,  "i    I'M' 
Wf.  26a.  i.'.M. 

In  the  neighboring  Northern  Verrhotnr  districl  the  nuan 
tn\  of  platinum  produced,  although  In  itself  important,  is 
negligible  rompared  with  the  large  quantity  accounted  for 

b)  tin'  Bontheru  Vereholur  district,  namely,  21  p.  23f.  27s, 
iwl..  and,  in  contrast  to  the  production  of  the  southern  din 
Irict,  the  northern  shows  a  decrease  a-  compared  with  1910, 
the  decrease  amounting  i"  37f.  25s.  38d.  It  is  stated,  how- 

ever, that  tliis  insignificant  decrease  in  the  production  is  ex 
plained  by  purely  temporary  causes  because  of  the  reduc- 

tion in  the  work  consequenl  on  tin*  scarcity  of  Labor  in  tin* 
mines  <>t  the  Southern  Zaozersk  estate  belonging  i"  the 

Traos-UraJ  Mining  Co.,  where  tin'  production  was  2p.  Bf. 
-  compared  with  1910,  which  was  2p.  13f.,  while  on  the 

private   mini's  mi   the   Dyalinsk   estate   the   production    of 
platinnm,  on   tl   ther  hand,  showed  :i   marked   increase, 
amouting  t"  4p,  23f    an  increase  "I   lp.  lOf.    There  is 
also  !•'  be  added  ah  increase  in  the  production  mi  the  Nik- 
nlaieff  Pavdinsk  territories,  tin-  property  of  Vorobieff,  which 
amounted  in  14p.  9f.  7sz.  79d.,  or  a  matter  ot  9f.  73d.  more, 
as  compared  with  the  preceding  year. 

In  the  Perm  mining  district,  which  may  be  called  the  nexl 
in  importance  to  the  Southern  Verehotur,  the  production  of 

platinnm  amounted  to  89p.  57z.  71d..  or  lp.  211'.  .viz.  89d. 
more  than  was  won  on  thai  particular  ground  in  the  year 
1910,  In  the  Southern  Ekaterinburg  districl  there  was  a 
production  of  lp.  38f.  95z.  43d.,  which  marked  an  increase 

of  ."it.  lz.  S6d.  on  tin*  preceding  year's  production.  It  may 
be  observed  thai  at  this  particular  spot  the  production  of 
platinnm  is  earned  on  exclusively  in  the  mines  of  the 
Systersk  factories.  In  the  Northern  Ekaterinburg  district 
the  production  "l  platinum  is  not  important,  being  only 
13z.  39d.  Tims  we  have  for  the  year  1911  a  platinum  pro- 

duction in  the  1  rills  ut  : 

District-. 
Southern    Verchotnr. 
Northern    Verehotur. . 
Perm    
Southern   Ekaterinbnr 

Noi  tbem   Ekaterinburg.   . . 
Tcberdinsk   

p.  I',  z.  tl.   p.  f.  ■/..  d. 
230  13  89  47  +  1!)  is  26  62 
21  23  27  (i  — . .  37  25  38 
89  .  .  57  71  +  1  21  54  89 

.  1  38  95  43  +  . .  5  1  86 
..  13  39+   
Returns  nol  yel  known. 

Total  for  the  Urals.  .342    :i(i    91     14- 

The  following  table  shows  production  since  and  includ- 
ing 1902: 

Poods.         Punts. 
1902       374  2.1 
1903      3tlO  35 
1904       300  9 
1905       319  32 
1906     •. .  .   352  29 
1907       328  33 
1908        20S  4 
1909      312  21 
1910        334  23 

Hill   (exclusive  of  Tcberdinsk)    342  36 

Total   for  10  years   3,337  5 

*1   pood  =  40  funis  =  526.64  oz. 
1  funt  =  96  zolotniks  =  13.16  oz. 
1  zolotnik  =  96  doli  =  0.137  oz. 
1  dolya  =  0.0014  oz.  =  3c.  in  pure  gold. 

Copper  Producers'  Association  Report 
The  reporl  ol    the  Copper   Product  iation    for 

February   shows  a  decrease  "i    3,340,645  lb.   in  stuck-  on 

band.    This  reduces  supplies  tins  year  by    ••■  than  20,51 1. 
000  lb.  and  establishes  ■    ird  for  the  smallest  surplus  in 
the  bistorj  of  the  Aaaoeial       Production  for  February 
was   116,035300  lb.,  compared  with   119,337,753  in  Janu 
.ii \.     Domestic  deliveries  fell  off  bj   ti.ll5.5:;i  ll,    and  ej 
ports  bj  over  17,000,000,  making  a  I"--  in  total  delive 
of  23,135,34]  Ih.    The  following  table  Bhows  the  conditions 
■  ■I  the  supply  and  production  of,  copper  as  compared  with January : 

P   Is, 
Production,  February       116,035,800 

Januarj     119,337,753 

Decrease          3,301,944 
l»   estic  deliveries,  February       56,228,367 

Jt   ary       62,343,901 

Decrease               6,115,534 
Foreign  deliveries,   February       63,148,096 

January       80,167,904 

Decrease         17,019,808 
Total  deliveries,  February     119,376,463 

January     142,511,805 

Decrease           23,135,342 

Transvaal  1911  Gold  Output 

The  Chamber  of  Mines  statistics  for  1911  show  thai 
the  gold  production  of  the  Transvaal  for  that  period 
amounted  to  8,237,723  fine  ounces,  valued  at  £34,991,020, 
of  which  the  Rand  was  responsible  for  £33,543,479  and  the 
outside  districts  £1,448,141  of  the  total  value.  This  is  a 

record  production  to  date,  the  yield  during  1910  (also  a 
record)  being  7,280,542  fine  ounces,  valued  at  £32,001,735. 
The  Transvaal  dividends  for  1911  were: 

Gold: 
Rand      £7,719,610 
Outside   districts           303,351 

      £  8,022,961 

Diamonds       300,000 

Coal       '..  250,000 Tin       163,250 

£  8,736,813 
Financial,    industrial,   and   land           2,397,650 

Total        £11,134,403 

An  agreement  has  been  signed  by  the  Amalgamated  Zinc 

(De  Bavay's).  Ltd.,  and  the  Potter's  Sulphide  Ore  Treat- 
ment Co.,  under  which  the  option  of  the  former  over  the 

patent  rights  of  the  Potter's  company  has  been  extended 
for  a  period  of  six  months.  The  conditions  are:  (1)  A 
cash  payment  of  £5000,  which  is  to  be  regarded  as  part 
payment  of  the  purchase  money  if  the  option  he  exercised, 

or  forfeited  to  the  Potter's  company  if  the  option  be  .not 
exercised;  (2)  if  the  option  be  exercised,  the  balance  of 
the  purchase  money,  namely.  £30.000.  to  carry  5%  so  long 
as  it  remains  unpaid;  (3)  the  hearing  of  all  pending  law 
proceedings  to  be  stayed  during  the  option  period.  It  is 
generally  considered  likely  that  this  extension,  particularly 
in  view  of  the  condition  last  mentioned,  may  perhaps  indi- 

cate an  early  abandonment  of  the  voluminous  and  compli- 
cated litigation  now  pending  between  various  owners  of 

dotation  process  patents.  This  is  the  second  extension  of 
its  option  which  the  De  Bavay  company  has  obtained,  at 
a  cost  of  £11,000,  so  that  apparently  the  directors  mean 
business,  though  it  must  be  stated  that  in  the  event  of  the 
option  being  exercised  £10,000  of  this  amount  will  form 
part  of  the  purchase  money. 
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Discussion 
Reader*  of  tb*  Horace  ayd  Bummc  Peeu  are  Invited  to 

as*  this  departaseat  for  the  «t»f  iinrlria  of  technical  aad  otber 
sssttera   pertaining  t*  saining-  aad  soetaUnrKT.     Tie   Editor 

me*  tfc*  expreaaloB  of  -..  be- 
lieving that  careful  crltldsVn  in  more  valuable  than  casual 

compliment.     Insertion  of  ar.  7  contribution  U  detemilr 
It*  probable  Interest  to  the  readers  of  tbis  journal. 

Hem  Can  Alaska  Be  Developed? 

The  letter  from  Julio*  Thompson,  and  the  comment 

•hi  by  H.  Foster  Bain,  both  appearing  in  roar  issue 
I  Tbroarr  17,  bare  aroused  a  desire  on  my  part  to  add 

some  remarks  to  the  discussion  of  toe  contemplated  change 
of  the  national  mining  laws  from  the  viewpoint  of  a  pros- 

Mr.  Thompson  contends  that,  in  order  to  promote  the 
farther  development   of   Alaska,  the   prospector  most   be 

the  utmost  facilities  for  aeoui- 
that  if  be  cannot  obtain  title  to  these,  and  if  be  sbonld 

reed  to  lease  from  the  Government,  be  will  eease  to 
Alaska.     I  do  not  agree  with  him  in 

any  of  these  eoateotions.     I  have  some  persona]  knowledge 
<■  special  conditions  retarding  •  \  <-rai ions  in  that  eoun- 

.•ained  during  a  six  sears*  residence  there,  beginning 
in  the  das*,  preceding  the   Klondike  boom,  when  all  the 
<U*a<.  1  that  remote  region  existed  to  a  consider- 

ably greater  extent  than  at  the  present  time.    'Miner's  Law* 
ruled  the  land  then,  and  it  may  be  safely  anrnrnrd  that 

ations  adopted  by  a  small  body  of  men  for  then 
»ith   tolerable  accuracy  the  dominant 

idea-  ■>  individual*.     They  invariably  lim- 
ited individual  hoidii  t  ng  down  the  size  of  claims, 

by  allowing  only  one  claim  in  a  district  to  each   j 
fit  the  discoverer  of  new  deposits,  who  could  bold 

"lahns),  by  not  tolerating  location*  by  proxy,  and  in 
a  number  of  other  ways.     If  prospectors  who  have  ( 

lirely  their  own  way  as  these  Alaskan  pioneers 
had  it,  do  not  become  land-grabbers,  it  would  appear  ex- 

tremely unlikely  that  they  would  at  any  time  make  nraeh 
of  an  outcry  for  more  land.    Whoever  knows  the  nai 
\ttttitr  in   hi*  haunt*  knows  also  that   he  is  usually  too 
busy  trying  to  develop  bis  discovery  to  bother  about  ad- 

joining land,  and  that  be  always  welcomes  neighbors  who 
will  get  in  and  die;  and  by  their  additional  finds  enhance 

aloe  of  his  own.     If  be  could  eliminate  those  otber 

-Hectors'  who  will  surround  his  discovery  locations  and, 
without  making  the  slightest  effort  to  contribute  to  the  de- 

velopment  of  the   country,  await  an   unearned   increment 

accruing  from  the  prospector's  labors,  he  would  be  quite 
Ah  a  minimum  acreage,  so  long  as  it   included 

■h  an  tod**. 

Leasing  was  in  vogue  on  every  creek  along  the  Yukon 

that  had  enough  'pay'  to  justify  it.  and  it  is  astonishing 
mi  from  Mr.  Thompson  ti:  -he  present  pop- 

ulation of  Alaska  condemn  the  practice  as  un-American. 
The  natural  inference  is  that  now  only  10%  of  the  resi- 

dents of  Alaska  are  prospectors  and  miner*,  at  these  take 
kindly  to  leasing  wherever  they  go,  and,  providing  the  terms 
are  otherwise  favorable,  it  is  hardly  conceivable  that  they 
woqjd  develop  a  prejudice  against  leasing  from  the 
emment.  Of  course.  laws  which  a  great  majority  of  an 
American  communit  y  do  not  want  should  not  be  forced 
on  them,  but  on  the  other  han/i  objection  to  the 
passage  of  new  laws  should  not  be  s*«»m«d  merely  on 
toe  ground  of  a  few  assertions  which  are  emphatically 
contradicted  by  the  past  actions  of  the  persons  about  whom 
they  are  made.  In  my  opinion,  the  statement  is  also  quite 
unwarranted  that  not  and  will  satisfy 

rarely  obtains  a  United  States 

patent,  and  the  possessory  title  under  which  he  usually 
holds  his  claim  does  not   give  such  absolute  securi- 
tenure  that  it  could  not  easily  be  improved  span  under  a 
laasa  ■■  tsafeas. 

It  appears  to  be  generally  conceded  that  the  development 

of  the  country's  resource*  must  be  encouraged  by  all  m—n*, 
and  although  the  present  conservation  movement  seems  to 
be  a  step  in  the  opposite  direction,  its  sole  aim  undoubt- 

edly is  the  preventi«o  of  wasteful  exploitation.  TV 
foreement  of  such  a  policy  does  not  preclude  a  simultaneous 

'•T.t  of  diligent  search  for  new  deposits.  It 
should  be  quite  practicable  to  so  frame  the  proposed  new 
enactments  that  they  would  offer  as  great  inducements  to 
the  prospector  a*  do  the  pmaciit  law-,  and  to  reward  io 
an  adequate  manner  the  discoverer  of  mineral  reaourte* 
which  add  to  the  present  or  the  future  wealth  of  the  Nation, 
and  to  abolish  at  the  same  time  existing  abuses.  The  prin- 

ciple of  discovery,  upon  which  our  present  twining;  code- 
is  based,  seems  to  be  sound  and  should  be  retained,  although 
it  has  in  the  past  been  honored  in  the  breach  rather  than 
in  the  observance.  The  trouble  was  probably  caused  largely 
by  the  difficulty  of  arriving  at  a  satisfactory  definition  of 
what  constituted  a  discovery,  and  instead  of  attempting  a 
solution  of  this  problem,  a  number  of  makeshifts  have 
been  provided  to  regulate  the  evasion  of  the  first  requisite 
of  a  legal  entry.  The  next  principle  involved,  that  of 
use,  or  occupancy,  has  been  nominally  adhered  to  by  requir- 

nertain  minimum  performance  of  labor.  In  praetiee- 
tfais  has  been  quite  futile  in  its  effect,  and  has  never  pre- 

vented the  holding  of  mineral  ground  for  purely  speeula- 
vurpoan*.  The  advance  of  scientific  and  practical 

knowledge  since  the  enactment  of  the  present  mining  law* 

should  make  it  possible  to  define  the  word  'discovery'  in 
such  positive  terms  as  would  leave  little  or  no  doubt  of 

hs  construction.  Then  it  should  be  possible  to  provide- 
liberally  for  the  recognition  of  the  discoverer's  service,  per- 

haps -jim  an  equity  in  future  royalties  and.  of 
coarse,  a  preferred  right  to  a  mining  lease,  but  it  seems 
to  me  that,  under  a  leasing  system,  rights  acquired  through 
a  duly  verified  discovery  should  not  be  made  contingent 
upon  use  or  occupancy.  The  idea  is  obsolete  and  does  not 
61  wdl  with  modern  mining  conditions.  Its  present  en- 

forcement results  largely  in  a  waste  of  time  and  labor  and 
tends  to  retard  rather  than  to  advance  development,  espe- 

cially in  the  case  of  those  types  of  deposits  which  are  not 
immediately  productive  but  which  are  of  great  potential 
value,  as  judged  by  geological  evidence. 

I  can  sec  no  reason  why  the  proposed  change  to  s  leasing- 
system  should  be  condemned  io  advance,  although  I  realize 
also  that  the  new  laws  might  be  made  extremely  distasteful 
to  the  prospector. 

ABTHOsr  Eljtsbb. 

Sulphur.  Xevada.  March  1. 

Diamonds  in  China 

The  Editor: 

Sir — In  your  issue  of  November  25.  1911,  under  'Con- 
centrates' you  have,  "Black  diamonds  are  harder  than  white 

ones,  their  color  varies  from  dark  gray  and  bumuish 

opaque  to  black.  They  are  found  only  in  Brazil.''  I  would 
lute  to  add  that  black  diamonds,  weighing  two  or  three 
carats,  are  ahw  found  in  two  provinces  in  North  China. 
They  are  superior  in  hardness  to  ordinary  diamonds,  I 
a  fairly  good  brilliancy,  and  are  used  as  ornaments  by  the 
natives.  They  are  picked  up  in  the  rice  and  kaoliang  fields 

short  e   rainy   season.     It   is   carious   that   the- 
diamoods  are  never  found  in  the  same  fields  two  years  in 
succession.  I  think  that  some  years  ago  the  Germans  had 
pernrission  or  a  concession  to  search  for  diamonds  in  the 
Province  of  Shantung.  This,  however,  proved  unsnecess- 
f  uL  as  the  coolies  kept  all  the  diamonds  they  found,  so  that 

--.-ion  was  allowed  to  lapse. 
uu/  m  Villa. 

Tieui-  January  4. 

{The  story  among  the  natives  in  regard  to  these  diamonds 
is  that  they  become  lodged  in  the  meshes  of  the  straw  san- 

dals used  by  the  fanners  while  working  in  the  fields,  and  arc 
thus  recovered.  There  seems  to  be  no  reliable  estimat- 
the  number  found  annually,  but  it  is  certainly  small.  Mr. 

a  is  apparently  the  first  to  call  attention  to  the  fact 
of  these  diamonds  being  of  the  black  variety. — Ei/n 
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Clamps  (or  Stamp-Milling 
The  EM 

]  enelose  drawing!  ol  two  devices  used  al  th 
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The  Ural  one  a  a  clamp  used  for  raising  items.    In  the 
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turning  of  stems  end  for  end,  after  being  broken  in  the 
boss,  the  broken  end  is  often  so  battered  tbat  the  ordinary 

ring  type  of  clamp  will  not  go* over  the  battered  top.  This 
difficulty  is  obviated  by  use  of  the  clamp  shown  in  drawing, 

— <amii» 
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TAPPET  GAUGE. 

as  it  can  be  quickly  and  securely  placed  around  the  stem 
below  the  battered  end.  The  clamp  fits  firmly  and  will  not 
slip  when  stem  is  twisted. 

Th,-  second  shows  the  tap]  employed  mi  this  null for  '■  |  mi  the  -i.  The  weari 
shoes  and  dies  ol  a  stamp  battel  stanl 
re-setting  of  lappets  in  order  to  maintain  a  uniform  drop. 
The  tappet  gauge  showi   i  onlj   i   lers  easier  H   i 
ting  of  tappets  :  time  usuallj  spent  in With  this  damp  the  Btem  canr  i  below 
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the  set  distance,  consequently  the  use  "!'  a  chain  block  is 
never  required.  In  operation  the  clamp  is  placed  around 

ilir  stem  th.'  distance  above  the  lappet  which  (he  stamp  is 
required  to  lie  dropped.  The  keys  are  then  loosened  and 
the  stem  allowed  to  drop  until  projection  A  rests  on  the 
tappet.  The  keys  are  then  set.  the  clamp  loosened,  and  the 
gauge  removed,  when  all  is  ready  to  start  again. 

A.  W.  MacNichol. 

Angels  Camp.  California,  February  28. 

Iron  as  a  Cyanicide 
The  Editor: 

Sir — There  is  nothing-  new  in  the  statement  that  small 
fragments  of  iron  in  the  ore  will  consume  cyanide  during 
lixivialion.  However,  a  word  regarding  such  a  common 
cyanicide  may  not  be  amiss.  Julian  and  Smart  make  the 
statement  that  iron  dissolves  in  KCN.  yielding  potassium 
Eerrocyanide;  one  part  of  iron  consuming  7  parts  of  KCN, 
the  reaction  also  consuming  oxygen,  which  is  required  for 
the  dissolution  of  the  precious  metals.  In  a  recent  cyanide 
test  this  cyanide  occurred  in  such  a  way  that  it  made  its 

presence  known.  The  table  concentrate  from  an  ore  carry- 
ing a  small  amount  of  sulphide,  after  standing  a  few  hours, 

showed  rusty  streaks  which  gave  the  concentrate  the  appear- 
ance of  an  oxide  rather  than  a  sulphide. 

One  gram  of  this  rusty  material  was  withdrawn  by  means 
of  a  magnet  and  treated  10  hours  in  a  cyanide  solution, 
with  a  resulting  consumption  of  34  lb.  KCN  per  ton  of 
material.  Investigation  before  cyanidation  showed  tbat 
only  about  10%  of  this  rusty  material  was  metallic  iron; 
the  rest  was  simply  discolored  gangue  clinging  to  the  iron. 

The  rust  gave  this  pulp  the  appearance  of  containing  limon- 
ite  and,  as  nearly  as  could  be  determined  by  intensity  of 

discoloration,  none  of  the  rust  was  dissolved.  A  consump- 
tion of  34  lb.  KCN  per  ton  of  solids  treated  is  1.7%  of 

1000  mg.  or  17  mg.  KCN. 
Since  the  entire  consumption  is  chargeable  to  metallic 

iron,  which  amounted  to  100  mg.,  and  iron  consumes  cya- 
nide at  the  rate  of  1  to  7,  it  can  be  seen  that  no  appre- 

ciable amount  of  iron  was  dissolved,  though  the  cyanide 
consumption  due  to  its  presence  sounds  large.  Since  this 
magnetic  material  constituted  only  about  1%  of  the  con- 

centrate, it  is  evident  that  the  cyanide  consumption  due 
to  iron  in  the  concentrate  would  have  been  0.34  lb.  Going 
one  step  farther,  it  is  seen  that  the  consumption  in  the 
ore  would  have  been  negligible  in  a  laboratory  test. 

One  thing  worthy  of  note  is  that,  as  shown  by  the  cal- 
culations, after  iron  consumed  cyanide  at  the  rate  of  34 

lb.  per  ton  it  had  only  begun,  and  that  in  long-period  agi- 
tation (6-day,  for  instance)  it  is  important  to  select  crush- 

ing machinery  that  will  contribute  a  minimum  amount  of 
metallics. 

Will  H.  Cog  hill. 
Evanston,  Illinois,  March  1. 
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Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  mall. 

Our  readers  are  invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining;,  milling,  and  smelting. 

'IT'OLl'MK  of  I  lie  lithosphere,  or  stony  crust  of  the  earth, including  the  continents  elevated  above  the  sea,  is  esti 
mated  at  1,633,000,0   mbic  miles. 

\7ELOCITY  of  an  air  current  that  appears  almost  stag- 
nant may  be  estimated,  where  an  anemometer  is  un- 
available for  immediate  use,  l>y  the  use  of  a  heavy  rag, 

or  a  piece  of  brattice  elotb  charged  with  dust.  A  rap  of 
the  hand  on  the  rag  or  cloth  will  raise  a  cloud  of  dust 
which  the  air  current  will  cany  away,  allowing  the  ob- 

server to  form  an  estimate  of  the  velocity. 

■\1^0<>l.  GREASE,  from  wool  cleaning,  is  sold  to  refiners, who  bj  means  of  distillation  obtain  stearin  (the  better 
qualities  of  which  are  used  for  soap  and  the  remainder 
(or  leather  dressing)  and  olein,  or  wool  oil,  which  is 
blended  with  other  nil  ami  used  in  the  shoddy  manufactur- 

ing districts.  The  residuum  of  wool  grease  distillation  is 
known  as  wool  pitch  and  is  used,  among  other  things,  for 
insulating  electric  wires. 

'THlTAL  sulphur  in  coal  may  be  determined  in  the  follow- 
ing manner.  One  gram  of  the  substance  is  intimatelj 

mixed  in  a  porcelain  crucible  with  '2  gm.  copper  oxide  ami 
1  gm.  anhydrous  sodium  carbonate.  The  crucible  is  placed 
in  a  hole  in  an  asbestos  pad  and  heated  with  a  bunsen 

burner;   it'  stirred  occasionally,   the  action   is  complete  in ahmd   two  hours.     When     1   the  crucible  is  transferred 
to    a    large   beaker   and    moistened    with    hr   hie    water    to 
oxidize  any  sulphites  to  sulphates;  the  residue  is  then  treated 
with  hydrochloric  acid  ami  bromine  water,  heated  to  effect 
solution  and  finally  I,,  expel  bromine,  filtered,  and  the  sul- 
phur  estimated   in   the  filtrate  in   the  usual    way. 

QAOSE  for  the  unstable  conditi   E  the  graphite  indfis 
try  in  this  country  is  found  in  the  tacts  that   the  larg- 
est   domestic   deposits   ate   schists    which   carry   small    flake- 

of   graphite   disseminated    through    them    ami    that    thi 
aratiou  of  the  graphite   from  the  accompanying  minerals. 
especially  mica,  in  such  rocks  is  a  problem  of  unusual  diffi- 

culty. The  one  linn  which  can  be  said  to  have  become  firmly 
established  in  the  treatment  of  such  graphitic  rocks,  the 
Joseph  Dixon  Crucible  Co..  possesses  an  important  advan- 

tage over  other  firms  in  that  it  manufactures  much  of  its 
product  into  graphite  paints,  graphite  grease,  etc..  before 
placing  it  upon  the  market.  When  the  mar-in  of  profil 
is  small,  such  (   trnl  of  markets  he,   ,es  of  vital  impor- tance. 

A  I .  THORITY   controlling  the   use  of  explosives   in   the 
United  Slates  lies  with  the  legislatures  of  the  staler 

Dp  to  the  present  day  tin-  regulations  in  different  states 
have  been  far  from  uniform  and  in  many  stales  have  been 
inadequate.  Accurate  information  in  regard  to  the  action 
of  different  kinds  of  explosive  materials  is  necessary  for 
efficient  legislation,  and  such  information  has  been  nowhere 

available.  It  is  to  remedy  (Ms  condition  ami  provide  ac- 
curate data  in  regard  lo  explosives,  that  tests  of  coal-mining 

explosives  are  being  made  by  the  Bureau  of  Mines.  These 
lests  serve  to  show  which  explosives  are  safe  and  which 
are  dangerous  for  use  in  cqpl-mining,  and  to  determine  such 
other  properties  of  explosives  as  are  of  importance  in  the 
safe  and  efficient   MM'  of  these  materials. 

r  oss  of  head  or  pressure  in  compressed-air  transmission 
has  been  found  i.,  he  proportional  directly  to  the  density 

ami  the  length  of  pipe,  as  the  square  of  the  volume  dis 
charged  and  inversely  as  the  diameter  in  inches.     In  other 
words,  the    noinv  of  transmission  depends,  exactly  as  in 
the  transmission  of  direct-current  electricity,  on  how  much 

capital  is  to  be  tied  up  in  the  first  cost.  For  example,  in 

driving  the  Jeddo  adit  a  (i-in.  main  was  used  to  convey  the 
air  power  to  two  M'j-in.  machine  drills  over  a  distance  of 
10,900  ft.,  and  the  loss  of  pressure  was  only  11.0112  lb., 
a  prueticallv  negligible  loss.  However,  it  would  not  be 

economy  usually  to  design  a  pipe  for  such  low  velocity  of 
air.  as  the  interest  and  depreciation  on  the  additional  in- 

vestment "\<t  the  cost  of  a  smaller  pipe-line  would  more 
than  counterbalance  the  saving  in  fuel,  unless  a  future  de- 

mand should  make  a  decided  change  in  the  conditions. 

TTTATKK  legislation,  according  to  the  'California  system'.. 
recognizes  the  law  of  appropriation  and  riparian 

rights,  working  side  by  side.  The  states  which  have  adopted 
this  are  California,  Montana.  North  Dakota.  South  Dakota, 

and  Washington.  Oregon  recognizes  riparian  rights  ob- 
tained prior  to  1909,  but  at  present  only  appropriated 

rights  can  be  initiated.  In  these  states  having  the  'Califor- 
nia system',  appropriation  may  be  made  subject  to  prior 

appropriation  and  riparian  rights.  As  the  United  States 
is  the  owner  of  the  public  land  and  primarily  of  the  water 
upon  its  land,  and  el   ses  to  allow  appropriations  of  water 
upon  its  land,  the  patentee  of  public  land  acquires  the 
riparian  rights  that  go  with  it  (where  they  are  recognized) 

subject  to  all  prior  appropriations,  but  no  future  appro- 

priations disadvantageous  to  his  riparian  rights  can  be  mad'* 
over  his  protest,  though   the  surplus  may  be  appropriated. 

npiX  SCRAP  is  utilized  by  detinning  old  tin  cans  at  the 
plant  of  the  London  Electrical  Works  Co.,  Ltd.,  which 

treats  20,00(1  tons  per  year.  The  process  consists  in  un- 
loading the  cans  upon  a  shaking  conveyor,  which  frees  them 

from  readily  detachable  dirt.  This  is  also  used  as  a  pick- 
ing bell,  only  tinned  scrap  being  allowed  to  enter  the  works. 

The  cans  then  go  through  a  series  of  drums,  in  which 

they  are  crushed,  perforated,  and  heated.  In  the  last,  all 
extraneous  matter,  including  solder,  is  removed.  The  cans 

an-  then  pi'essed  into  briquettes  ready  for  the  detinning 

process.  So  far.  in  the  United  Slates,  conditions  of  dis- 
tance and  wages  have  operated  to  render  detinning  of  old 

cans  more  or  less  unprofitable,  unless  the  new  dry  chlorine 
process  has  furnished  what  has  long  been  Imped  for;  namely. 

a  process  so  good  as  to  overcome  these  inherent  disadvan- 
tages and  lead  to  a  new  industry  which  can  still  support 

highly   paid  labor. 

ATIXK  LADDERS  should  he  constructed  of  good  timber, 
as  it  is  not  worth  while  to  risk  a  fall  by  a  miner  by 

using  cheaper  material.  A  convenient  and  good  way  to 
construct  a  ladder  is  shown  in  the  illustration.  The  ends 

of  the  ladder  rounds  are  tapered  ami  fitted  into  round  holes. 

„  idi*'        "x  P'pe  Spreader 
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The  ladder  is  held  together  by  the  %-in.  rod,  which  is 

provided  with  mils  on  both  ends,  and  the  '  i-in.  pipe  slipped 
over  the  rod  serves  as  a  distance-piece.  Washers  at  each 
end  prevent  the  pipe  sinking  into  the  wood.  This  is  a 

more  satisfactory  method  than  splitting  the  ends  of  the 
rounds  ami  wedging  them  into  the  sidepieces.  Broken 

rounds  can  thus  easily  he  replaced  without  resorting  to  the 

usual  practice  of  nailing  a  piece  on. 
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Special  Correspondence 

TOEONTO,  CANADA 

i    \s  LDI  \\    \Iim\.,    I  N  - 

I'vrm-  w  ■  Disci  -»'\v 

TIi.  fourteenth  annual  eouventiou  o(  the  Canadian  Mining 
Institute,  bald  hi  tha  King  Edward  hotel,  Toronto,  March 
i>  in  s,  ma  tbe  moal  important  meeting  since  the  aatab 
liahmenl  of  the  Institute.  The  attendance,  which  was  nearly 
300,  was  thorough);  representative  of  the  mining  interests 
of  Canada,  and  included  many  prominent  Americans.    The 
papers  read  we   I  unusual  interest  and  gave  rise  i   i 
era)  animated  and  instructive  discussions.  The  chair  was 

occupied  by  the  president,  Prank  D.  Adams,  of  Mi-Gill  Uni- 
versity. The  convention  was  opened  by  an  address  of  wel- 

come by  W.  II.  Hearst,  minister  of  Lands,  Forests,  and 
Mines  tor  Ontario,  who  spoke  ol  the  growth  of  the  mineral 
industries  of  the  province.    These  have  trebled  in  value  in 
the  course  of  five  years  and  the  silver  mines  of  Ontari   w 

produce  one-seventh  of  the  world's  total  production.  Mr. 
Bears)  paid  a  high  tribute  to  the  work  of  the  Institute  and 
pointed  out  thai  the  Bold  for  mineral  exploitation  had  been 

extended  bj  the  recenl  acquisition  by  1 1  it-  province  of  addi- 
il  territory  to  the  extent  of  about  100,000,000  acres,  con- 

cerning the  resources  of  which  very  little  is  known. 
II.  Mortimer  Lamb,  tbe  secretary  of  the  Institute,  read  a 

message  from  tbe  Duke  of  Connaughl  expressing  his  regret 
at  his  inability  to  be  present,  and  conveying  liis  best  wishes. 

Frank  D.  Adams  delivered  the  annual  presidential  address. 
Be  i   gratulated  the  members  on  the  i   tinued  prosperity 
of  the  mining  industry.  The  small  decrease  shown  in  the 
total  mineral  output  of  Canada  was  directly  due  to  the 
protracted  strike  of  coal  miners  in  the  West,  which,  besides 
lessening  the  coal  output,  bad  materially  affected  the  copper 
a   Iting  industry  of  British  Columbia.     He  reviewed  the 
work  oj  the  Institute,  which  now  has  945  members  on  the 
list,  as  compared  with  850  hisi  year,  and  spoke  of  the 
service  rendered  by  the  geologist  to  practical  mining,  giving 
numerous  instances  of  scientific  discoveries  which  have 

proved  of  greal  value  to  the  industry.  The  increasing  ap- 
preciation of  the  value  of  geologic  work  is  shown  by  the 

fact  thai  so  many  of  the  targe  mining  and  railroad  com- 
panies have  secured  tbe  services  of  geologists  on  their 

staffs. 

John  McLeish,  of  the  Canadian  Department  of  Mines, 
presented  the  preliminary  report  of  the  mineral  production 
of  Canada  tor  11)11.  The  figures,  which  are  given  subject 
to  revision,  show  a  total  metallic  output  of  the  value  of 

$46,197,428,  and  non-metallic  $56,094,258,  making  a  total  of 
$102,301,686,  as  compared  with  $106,823,623  for  1910.  The 
mily  item  of  metallic  production  showing  an  increase  was 
pig  iron,  which  was  produced  to  the  amount  of  91 7,53.5  tons, 
valued  at  $12,300,860,  as  compared  with  800,797  tons, 
valued  at  $11,245,022.  in  1910.  The  coal  output  was 
11,291,553  tons,  valued  at  $26,378,477,  as  agaiast  12,909.- 
779  tons  of  the  value  of  $30,909,779  the  previous  year. 
Statistics  of  smelter  production  showed  2,192,727  tons  of 
ore  treated,  as  compared  with  2,683,714  tons  in  1910.  The 

miners'  strike  and  the  closing  down  of  the  Granby  smelter 
are  assigned  as  causes  of  the  shortage. 

T.  W.  Gibson,  Deputy  Minister  of  Mines  for  Ontario, 
presented  a  preliminary  report  of  the  mineral  production  of 
Ontario  for  1911  showing  a  total  value  of  $41,432,898,  as 
compared  with  $39,313,895,  or  an  increase  of  5.38%.  E. 
Jacobs  presented  a  preliminary  review  and  estimate  of  the 
mineral  production  of  British  Columbia  for  1911,  compiled 
by  W.  Fleet  Robertson,  Provincial  Geologist,  showing  a 
total  value  of  $23,211,816,  or  a  decrease  of  $3,165,250. 
Theodore  Denis,  Superintendent  of  Mines  for  Quebec,  pre- 

sented the  preliminary  report  of  mineral  statistics  for  that 
province  for  1911,  giving  the  total  value  of  the  output  at 
$8,567,143,  as  compared  with  $7,323,281  for  1910. 

At  the  afternoon  session  several  papers  on  coal  mining 
were  read.  Charles  H.  Clapp  discussed  the  geology  of  the 
Xanaimo    coal    district,   which    furnishes    one-third    of    the 

British  Columbia  output,  i   ting  out  that  then  are 

queutlj  groat  variations  in  the  -■■am-,  due  to  the  inequalities 
nt  the  unit  and  the  il   ,  wluoh  an-  ufteu  ilickenaided  or 

Contorted.     These   irregularitie*  and   disturbances  an.   1 1 <- 
quentl)  the  cause  of  industrial  disputes  ou  account  '■• 
difficulty  hi  ianl\  adjusting  wages  where  they  occur.    D.  I'. 
Cannes  dealt    with  cool   liirmain.ii-  ..i    the   Yukon. 

lignite   i-   found   in   the  Tertiary    formation   and  coal   in 
qualities  ranging   from  liguite  to  anthrnciti   curs  in   the 
Jura-Cretaceous.  The  mosl  important  deposits  air  those 
.•I  the  Tantalus  area,  The  known  Tertiarj  hi-. I  covers  2090 

re  mill'-,  while  the  Jura  Cretaceous  formation  is  1000 

square  mile-  in  area.  Tin-  estimated  amount  of  coal  in 
known  coal  area-  is  3,335,290,000  tons. 

II.  Poster  Bain  contributed  a  paper  on  'fuel  Problems 
of  the  Pacific,'  which  was  read  bj  James  McHwain,  The 
roa!  situation  on  the  Pacific  is  rapidly  changing,  by  reason 
of  tbe  competition  of  the  cheap  coal  of  Japan,  which  in 
some  cases  is  delivered  lor  less  than  $1  per  Ion,  and  the 
use  of  fuel  oil,  which  is  burned  by  many  steamships.  The 
Output  "f  Japanese  coal  lias  risen  from  50II.OIMI  ions  in 
1S77    to    15,000,000    Ions    in    1910.       Hydro-electric    power    is 
also  largely  taking  the  place  "f  mal    lor  manufacturing 

purposes.  'International  Coal  Competition'  was  the  sub- 
ject of  a  paper  by  Allan  Gieenwell.  which  was  read  by  the 

Secretary,  lie  pointed  oul  that  ill  working  power  a  Ion  of 
Coal  equals  the  labor  of  672  men  for  ten  hours,  ami  thai  ii 
would  require  the  labor  of  half  the  able  population  of  the 
World  I"  man  the  present  steam-driven  navigation.  Canada 
is  the  only  coal-producing  country  which  consumes  more  of 
the  imported  than  the  domestic  article.  E.  Jacobs  gaYC 

Statistics  showing  thai  97',  of  Canada's  usable  coal  de- 
posits are  in  the  Western  provinces. 

In  the  course  of  the  discussion  which  ensued,  J.  B.  Porter 

replied  io  Mr.  Greenwell's  statement  as  to  the  undue  con 
sumption  of  imported  coal,  pointing  out  that  this  is  due 
to  the  demand  for  anthracite.  The  condition  is  only  tem- 

porary, and  the  export  trade  will  grow  rapidly.  Robert  V. 
Xorris  regards  the  competition  of  oil  for  fuel  as  a  serious 
matter.  On  the  Pacific  coast  the  only  demand  for  coal  is 
for  domestic  purposes,  which  renders  useless  the  slack, 
amounting  to  about  40%.  The  market  for  eoal  is  limited 
by  its  transportation  range,  and  therefore  it  is  natural 
that  Eastern  Canada  should  import  American  coal  and  the 
American  West  look  across  the  border  for  a  supply.  This 

opinion  was  endorsed  by  several  other  speakers,  who  fa- 
vored the  free  exchange  of  coal  across  the  border.  E.  W. 

Parker  said  that  the  use  of  approximately  52,000,000  bbl. 
of  oil  for  fuel  displaced  15,000,000  tons  of  coal.  Some  of 
the  Japanese  steamers  use  oil  on  their  trips  west  and  cheap 
Japanese  coal  on  the  return  voyage. 

A  paper  by  Victor  G.  Hills  on  the  tungsten  deposits  of 
Nova  Scotia  dealt  with  the  occurrence  of  scheelite  in  gold- 
bearing  rocks.  Other  speakers  said  that  this  mineral  had 
also  been  found  in  Porcupine  and  the  Manitou  area,  and 
was  likely  to  occur  in  most  gold  districts. 

In  the  evening  an  interesting  address  on  accident  pre- 
vention was  given  by  W.  H.  Tolman  and  illustrated  by 

colored  slides  showing  various  safety  devices  in  use  by 
railways  and  in  the  steel  industry.  He  complimented  tbe 
American  iron  and  steel  interests  in  accomplishing  as  much 
in  the  way  of  prevention  of  accidents  in  three  years  as  the 
Germans  have  done  in  twenty-five  years.  After  discussion 
a  resolution  was  adopted  to  the  effect  that  the  question 
should  be  brought  to  the  attention  of  the  Government. 

Sanitary  conditions  in  mining  camps  was  the  subject  of 
an  address  by  Charles  H.  Havi,  in  which  he  advocated 
timely  action  by  health  officials  in  the  early  days  of  a  dis- 

trict, instead  of  waiting  until  a  town  had  grown  up  before 

anything  was  done. 
E.  W.  Parker  gave  a  comprehensive  address  on  the  coal- 

fields of  the  United  States,  expressing  the  opinion  that  with 

the  adoption  of  improved  methods  production  would  con- 
tinue for  two  centuries. 

On  the  second  day  most  of  the  morning  was  occupied  by 

a  discussion  on  the  proposed  workmen's  compensation  act. 
opened  by  an  address  by  Charles  A.  O'Connell,  of  Cobalt, 
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■rfca  fiunhj  at  soaae  i«-ith  the  r«i*  of  :h*  Cobalt  miae 
owners.  TWt  are  prepared  to  concede  the  prineir 
r«(.t>fc  art  that  a  workman  injured  by  accident  is  entitled 

in  compensation,  ran  tboagfa  there  had  been  bo  negligence 

on  tbe  pait  of  the  employer  «r  defect  in  the  plant,  and 

favor  a  i-jrteai  wader  which  ;i>-  employer  and  employed 
;  immti  contribute.  The  eompeasaoon  to  dependents  in 

death  shoald  be  eqaal  to  three  rear?'  earnings,  hot not  less  than  SI  000  or  more  than  $2500.  After  discussion 

a  eaaanittee  was  appointed  to  draft  a  resolution  to  be  sub- 
nitted  at  a  later  session. 

Bobert  H.  Rirhards  diuruu.«d  the  tuoccutntioa  • 

ores  and  presented  a  series  of  tables  showing  the  res 
tests  made  on  the  imwimiiiw  of  Cobalt  ores.     J.   W. 

Evans  gave  a  description  of  the 

famaee.  by  which  be  claims  it  has  been  found  possible  to 
pradiwe  tool  steel  direct  from  titaniferons  magnetite  at  a 
cost  of  2j01e.  per  pound  of  sled. 

F.  A.  Jordon  gave  an  address  on  the  concentration  of 

iron  ores  at  Moose  Eoantais.  Ontario,  explaining  the  dif- 
fienhics  eaeonatered  in  ti  eating  a  refrae:  These 

were  not  overcome  until  the  company  adopted  magnetic 

separation  and  installed  a  Grdadal  plant  of  $00  tons  ca- 
pacity, which  is  expected  to  be  in  steady  operation  in  May. 

David  H.  Browne  described  recent  improvements  and  addi- 

tions at  the  Canadia  pper  Cliff. 
Ontario,  where  the  ten  stands  of  aeid  converters  have  been 
i  cammed  and  fire  hasie  eonTerters  substituted.  The  election 

of  two  large  reverberatory  furnaces  was  began  last  rear, 
and  the  first  one  was  blown  in  last  December. 

The  featnre  of  the  afternoon  session  was  the  readins  of  a 

paper  by  T.  A  Bickard  on  The  Domes  of  Xova  Scotia." 
illustrated  by  a  number  of  lantern  slides  explaining  dearly 
the  geological  characteristics  of  the  gold-bearing  rock- 
its  Hose.  John    Hardman   asked   if   Mr.   Bickard   had   not 

made  a  report  to  the  Government  of  Xova  S 

and  why  that  report  had  not  been  published.     Mr.  Bickard 

stated  that  be  had  made  a  report  to  - 
emment  on  the  gold  deposits,  the  substance  of  which  was 
that  while  the  deposits  are  not  of  «ieh  a  character  as  to 

justify  the  organisation  of  companies  with  heavy  capitaliza- 
tion to  operate  them  on  an  extensive  scale,  they  do  r 

'meat  in  encouraging  mining  enterprises  b- 
pler  and  less  costly  methods. 

Barlow  read  a  paper  on  the  origin  of  the  quartz 
rine  district,    followed   by   one    from 

.     ali?    K.    H>-re  on    t!.-  ■  I    the   Porcupine   gold 

de|-  •  rtarlow  expressed  the  opinion  that  tfc 
less  free  gold  in  depth  and  the  ore  becomes  more  refractory. 
This  dre»  -t  from  H.  T.  E_  Ha 

against  the  assumptions  of  geologists.    He  said  that  a  man 

brought   up  as  a  geologist  remained  hopelessly  benighted, 
and   that   he  was   pleased   to  see   that   the  enndusi-     - 

alleged  eminent  srientifie  experts  were  not  always  in   ac- 
cordance with  each  other. 

Char  r.ndl  dealt  interestingly  with  Cobalt,  its 
past,  present,  and  future,  and  J.  B.  Tyrrell  save  an  address 

on  the  copper  mine  country  in  the  extreme  north  of  Canada, 

giving  an  account  of  early  discoveries  and  present  condi- 
tions. In  the  evening  the  members  enjoved  a  smoking  con- 

cert. 

On  the  third  day  J.  Parke  Channing  gave  an  interesting 

address  on  tbe  Miami  copper  ntine  and  mill.  A  paper  by 

F.   '  Value  of  Ore-Shoots 

with  Depth."  drawing  was  replied  to  by 
J.  F.  Kemp,  who  said  sufficient  allowance  was  not  made  for 
the  iriehroent.     T.  A.  Bickard 

--inns.     Carl  Bernhardt   pre- 
— d  a  paper  .v.  tbe  origin  «f  the  halt,  which 

He  attributed  tbe 

the  Keew:,  -be  diabase 
the  Keewatin  cherts.     After    a    brief 

<  un-ion.   :  as  regards  tbe  proposed  work 
!<ensation  art  wa>  :.     The  election 
resident  resulted  in  fa  rreal. 

Tbe  otlier  officers  were  chosen  previously  to  the  eonve 

■    1  with  the  annual  banquet  at  the 

Edward  hotel,  al  which  tbe  principal  speakers 
S.  Line-  M.  Hav.  J.  Parte  Channing, 

Frank   D*  Adams.   H.   A.   Machin.   W. 
O'Coandl.  a:  -  cr  Lamb. 
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the  appearance 
for  December,  issued  by  tbe  CI 
sible  to  summarise  la» 

with   preceding  years. 

unber  of  Mines,  it  is  pos- 
11  and  make  comparisons 

be    neeess. 

back  for  purposes  of  comparison  beyond  190°.  because 
prior  to  that  date  conditions  were  somewhat  different  from 
those  prevailing  today,  in  several  details,  bat  in  comparing 

results  with  those  of  two  years  ago,  some 

nificant   changes  are   noticeable,   as   tbe    followi:  ■ 

show: 
   A  t rage    
Yield.       Cost.      Pr  Total 

Year.        Milled.       per  ton.    per  ton.  per  ton.        1' 
1909  -  "         --  -  Id.   lls.6d.     i 
1910  .        .  .--  10s.  6d. 

1911.     .      -  -  -     -   -  -  B.7  - 

The  most  striking  feature,  perhaps,  of  the  above  state- 
ment is  tbe  steady  decline  in  the  yield  per  ton  milled  and 

tbe  almost  equal  steady  inrrease  in  tbe  cost  of  production 

per  ton.  with  tbe  natural  result  that  profits  per  ton  are 

doubly  affected.  It  need  scarrdy  be  pointed  out  that  after 
tbe  recent  extensive  preaching  of  tbe  doctrine  that  mines 
should  be  worked  so  as  to  procure  the  largest  legitimate 

profit,  the  above  results  are  anything  but  satisfactory,  as 
-  known  that  in  several  instances  this  doctrine  has 

been  followed.  Disappointing,  however,  as  these  results 
are.  they  are  not  so  bad  as  promised  during  tbe  first  half 
of  the  year,  when  the  yield  sunk  to  27s.  6d.  per  too  milled. 

A  recovery  of  27s.  lid.  for  the  year  shows  that  the  grade 
re  milled  has  taken  at  last  an  upward  turn.  This 

change  for  the  better  in  tbe  yield  is  not  altogether  dr. 

n'k'ctitc  mining,  as  several  mines  of  decidedly  higher  grade 
were  started  during  the  second  half  of  tbe  year  and  could 

ill  t«  produce  a  beneficial  effect  on  tbe  grade,  which 
*ust  had  sunk  to  as  low  as  26s.  Sd_  but  in  December 

had  recovered  to  27s.  lOd.  per  ton.  It  has  always  been 
tbe  case  on  tbe  Band  that  an  artificial  raising  of  tbe 

grade  of  ore  sent  to  tbe  mill  has  been  attended  with  higher 

work:  .  -  -  -hieh  have  to  some  extent  centralized  tbe 
benefits,  and  it  is  therefore  all  tbe  more  eneouragii.. 
find  a  natural  rather  than  an  artificial  increase  in  grade 

taking  puce.  There  are.  however,  no  prospects  of  a  nat- 
ural increase  in  grade  being  sustained  on  the  Band  to 

any  extent,  for  even  during  tbe  last  three  months  of  the 

year,  when  tbe  grade  of  ore  milled  steadily  increased,  ex- 
actly one-half  of  tbe  increase  was  swallowed  np  by  the 

increased  worki:  s  -     I  condition  of  affairs 

the  experience  of  tbe  past  three  yea--  >h«w  that 
with  an  honest  or  natural  yield,  low  working-costs  per  ton 
are  more  conducive  to  profits  than  artificial  attempts  made 

to  improve  tbe  yield. 

In  dealing  with  tbe  costs,  it  may  be  interesting  to  refer 
to  the  statement  of  results   for  tbe  year  1909.  in  which 

-  -hown  that  with  working  costs  at  17s.  Id.  per  ton 
milled    (the   lowest   cost   yet    readied    on    the    Band),   the 

•  -A  a  record   at   £  .   and   with  tbe 

-  t  higher  costs  it  will  require  an  increased  tonnage 
.  of  five  millions  to  yield  the  same  total  profit.  It 
-eem   impossible   to   raise   the    present-day   grade   by 

-  :ng  lines,  to  that  of  1909.  but  there  ought 
--    difficulty  experienced  in  bringing  the  costs  of 

wn  to.  if  cot  lower  than,  those  of  three  J 

This  was  one  of  the  objects  aimed  at  when  the  exten- 

'.;iialgamations  were  brought  about,  but  in  almost  every 
instance  these  amalgamations  seem  to  have  added  to  rather 

than  redoeed  the  costs  of  working.     This  increased  cost  of 
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ought  aboul  hi  tin'  ilil liiiinl 

il     ailminixl  il     bj 

placing   ihi'   individual   minea  under  leas  qualifled   c 
(linn  others,  b)    moi  aiiiuit  ration 

•  I  and  rendered  unavoidable  bj 

•  •(  i  So  far,  nowhere  does  amalgamation 

i.i  have  resulted  in  unproved  methods  of  working  to 
sucli  to  bring  down  the  working  costs;  not 

ethods  cannot  be  improved,  but  because  those 

■  in  in  have  tin'  necessary  courage  to 
bring  iiImuii  the  n   ssary  innovations.    There  is  more  than 

■  mi'  instance  wl  sts  of  working  were  expected  t" 
In-  in  the  neighborhood  of  12s.  per  Ion,  1ml  continue  iili.nn 

per  ton,  with  lmi  little  prospect  of  being  reduced  for 

several  months  t"  come.     Results  for  1909  may  be  taken 

i"»  thai  working  costs  can  be  reduced,  and  there  innsl 
be  something  wrong  where  an   increased  output   ol 

than  3,000,000  tuns  results  in  adding  ;i  shilling  per  ton  to 
the  coal  of  working.     Ii  is  a  well  known  axiom  in  mining 

that  a  big  or  growing  outpnl  should  cover  a  multitude  of 
particularly   with   regard   to   working  costs   per  ton, 

.■iiitl  why  ii  should  nol  be  the  -^uu.-  on  the  Rand  is  difficult 
"  explain. 

LONDON 

ibt   oi    tiii.    Exploration    Company.      Encouraging 

"OK.-    TlIK      BUENA      TlERRA      M  Pi    kNS     TOR 

Development.-  Record  of  thb  Mt.  Morgan. 

The  Eixploration  Company,  of  which  R.  T.  Bayliss  i> 

the  leading  spirit,  had  not  much  of  startling  novelty  i" 
report  as  regards  its  doings  during  the  past  year.  The 

only  item  of  conspicuous  interest  is  the  flotation,  as  :i 
separate  <   lpany,  of  the  Buena  Tierra  silver- 
lead  mine.  But  before  referring  to  this  veil 
tare,  I  will  give  an  outline  of  the  position  of 

the  Eixploration  Company.  The  profits  for  191] 

were  £34,871,  and  a  dividend  of  £37,500,  or  .v, . 
was  distributed.  This  is  the  same  rate  as  last 

year.  Mr.  Bayliss,  in  his  speech  to  the  share- 
holders, stated  that  little  change  had  been  made 

iii  the  company's  holdings,  and  that  the  EI  Oro 
and  Tomboy  continued  to  he  the  principal  pro- 

d   'i's  under  their  control.     He  reported  thai 
the  new  subsidiary,  the  Santa  Rosa,  in  Zaca- 
leeas.  was  now  equipped  with  a  modern  100-ton 
plant,  and  that  development  work  at  the  Buena 

Tierra.  in  Chihuahua,  had  proceeded  so  satis- 
factorily that  the  time  had  arrived  when  it  was 

advisable  to  float  a  separate  company  to  con- 
tinue   operations.     The   Exploration   Company 
still  holds  large  blocks  of  shares  in  American 

copper  companies,  acquired  before  the  last  col- 
lapse of   the  copper  market,   and   Mr.   Bayliss 

expressed  his  confidence  that  within  a  short  time 

these  securities  would   advance  in   value  owing 

to  the  present  position  as  regards  production 
and  consumption  of  the  metal.     He  also  reported  that   the 

company's  real  estate  in  Johannesburg,  which  has  for  so 
lon»  been  unmarketable,  is  at  present  forming;  the  subject 
of  hopeful  negotiations.     Another  point  of  interest  is  that 

a  new  company,  the  China  Clay  Exploration  Syndicate,  has 

been  formed  for  the  purpose  of  acquiring  china-clay  pits 

in  Cornwall,  and  of  applying  the  new  refining  process  pur- 

chased two  years  ago.     On  the  board  of  the  syndicate,  be- 
sides Mr.  Bayliss  and  Mr.  Shaw,  are  James  Wickett  and 

•T.  W.  II.  Bolitho,  two  well  known  Cornishmen. 

As  recorded  in  the  preceding  paragraph,  the  Exploration 

I  Sompany  has  lloated  a  subsidiary,  the  Buena  Tierra  Milling 
Co..  for  the  purpose  of  acquiring  the  mine  of  that  name 
in  the  Santa  Eulalia  district,  Chihuahua,  Mexico.  The  mine 

has  for  some  time  been  a  producer,  under  local  ownership, 

of  argentiferous  lead  carbonate,  occurring  in  limestone,  and 
is  on  the  same  group  of  lodes  as  the  Potosi.  Santo  Domingo, 

Velardena,  and  Mina  Vieja.  mines  which  have  been  profit- 
able producers.     The  ore  also  contains  a  large  proportion 

"t   o"ii      During  the   Is  I   the  n   ■  haa  h   > 

worked  by  the  Eixploration  Com|   y,   17,024  ton    "i    

»:i-  shipped  t"  ilie  A.  s.  ,v  i;.  Chihuahua,  and 

the   i  .1    per  Ion,     The  onI   per  ton 
e  delivered  at  the  Bineltcr  was  $3.89,  leaving  a  work 

1.82.  The  results  would  have  been  more 

favorable*  if  ii  bad  nol  been  for  irregularity  in  the  oper- 
aii'ins  of  the  smelter.  The  average  content  "l  raoenl  ship 

un-iits  wa.-  11  c/.  silver  and  lie,  lead.  Ii  is  expected  thai 

the  sulphide  zone  will  !"■  reached  al  150  or  200  ft,  below 
the  seventh  or  present  bottom  level.  Complete  statements 

"i  the  position  are  given  by  R.  T.  Bayliss,  R.  M.  Raymond, 
and  A.  C.  Brinker.  Thej  estimate  the  reserve  al  250,000 

inns,  averaging  $7.60  per  ton,  giving  a  profit  of  $4.50  per 

ton,  and  the  monthly  outpnl  will  be  about  1000  inns.  The 

yearly  profit  is  therefore  figured  al  £43,000  for  5  years. 
the  life  of  the  present  reserve.  The  capital  of  the  com 

pany  is  £330,000,  Of  this,  £300,000  in  cash  or  shares  is 

the  purchase  price  paid  i"  the  Exploration  Company,  which 
bad   devoted   £167,927   to   the   purchase,  development,   and 

equip   ni  of  the  mine.    In  the  present  issue,  it  is  intended 
i"  devote  £30,000  cash  as  working  capital. 

The  interim  report  of  the  Mount  Morgan  Cold  Mining 

Co.,  Rockhampton,  Queensland,  is  causing  some  perhirba 
linn  in  this  country,  and  the  lads  disclosed  come  as  some- 

what of  a  surprise.  During  the  half-year  ended  November 

30,  82,476  tons  of  auriferous  cupper  ore  was  smelted,  to- 
gether willi  43,131  Inns  of  fluxing  ore  from  the  Many  Peaks 

mine;  the  former  yielded  2269  tons  copper  and  36,136  oz. 

gold,  and  the  latter  moil  tons  copper  and  335  oz.  gold.  In 
addition,  53,570  tons  of  silicious  sulphide  ore  was  treated 

by  the  clilorination  process  and  yielded  'Jli.72l>  oz.  gold  and 
420  Inns  copper.  The  content  of  Mt.  Morgan  ore  smelted 

dining  tile  half-year  has  shown   a  considerable  decrease  as 
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compared  with  the  figures  for  the  year  ended  May  31,  1911, 

the  yield  of  copper  being  2%%  as  compared  with  3%, 

and  that  of  gold  8%  dwt.  as  compared  with  10%  dwt. 

On  (he  other  hand,  the  ore  treated  in  the  clilorination  plant 
averaged  nearly  10  dwt.  gold  as  compared  with  9Vs  dwt. 

The  explanation  of  the  decrease  in  the  quality  of  the  smelt- 
ing ore  is  that  stoping  is  now  done  in  such  a  way  as  to 

prevent  falls  of  rock  and  other  accidents.  Important  modi- 
fications are  being  made  in  the  smelting  operations;  for  it 

has  been  found  that  by  the  recent  introduction  of  sulphide 

fluxing  ore  from  the  Many  Peaks  mine  in  place  of  the 

barren  oxide  iron  ores  from  Iron  Island,  it  is  possible  to 

adopt  pyritic  smelting.  A.  L.  Dean,  of  the  Mount  Lyell 
smelter,  has  made  an  examination  and  recommends  certain 

necessary  alterations.  The  old  practice  of  producing  first 

a  low-grade  matte  and  subsequently  re-smelting  so  as  to 

produce  a  grade  suitable  for  the  converter  is  being  aban- 
doned in  favor  of  a  single  process.  During  the  half-year 

the  revenue  from  the  sale  of  gold  and  copper  was  £452,336, 
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and  t lie  expenditure  £361,730,  leaving  h  balance  of  £70,006. 

A  dividend  of  £50,000,  al  t he  rate  of  Is.  per  tl  share, 
was  paid  in  October  last,  and  in  order  not  to  make  a  break 

in  Hie  distribution  of  dividends,  £50,000  has  been  with- 

drawn From  reserve  and  paid  as  a  further  dividend,  bring- 

ing i In-  total  dividend  Eor  the  halt-year  to  £100,000,  or 
Hi',  on  the  £1,000,000  capital!  This  course  has  been  taken, 
as  it  is  confidently  believed  that  the  decrease  in  yield  ami 

profit  is  only  temporary. 

NEW  YORK 

Latest  Nevada-Utah    Plan   ton   Reorganization.-  Lew- 

isohns  and  Lake  Goppeb. — Guggenheim   Exploration 

Report. — General  Market  News. 

Nevada-Utah  shareholders  count  the  clay  as  wasted  which 

dues  nut  see  the  statement  of  some  new  plan  tin'  the  re- 

organization "t  the  company.  The  Stockholders'  Protective 
Committee  has  formulated  a  scheme  in  issue  $1,500,000 

shares  of  stork,  par  +4.  and  $1,000,000  in  bonds,  making  a 
total  capitalization  of  $7,000,000;  the  new  company  to 

acquire  the  property  of  the  old  corporation  ami  provide 
working  capital;  stockholders  in  pay  an  assessment  of  either 

20  or  40r.,  as  they  may  choose;  those  who  pay  20c.  to  re- 

ceive new  stock,  share  tor  share  against  present  holdings; 
shareholders  paying  40c.  to  receive  bonds  in  full  for  the 
amount  paid  in.  ami  share  for  share  of  new  stock  as  a 

bonus.  On  this  hasis  there  should  be  produced  $600,000  ill 
cash,  and  $4(111,(1(111  in  I   K  left   in  the  treasury.     The  debts 

of  tin-  old  company  aggregate  $200,000.  The  reorganization 
expenses  an-  estimated  ai  ahout  $50,000,  on  which  it  is  cal- 

culated the  new  company  will  he  enabled  I"  start  in  business 

with  a  working  capital  of  $350,000.  A  New  Fork  Stock 

Exchange  house  has  succeeded  to  the  management  of  the 

Shareholders'  Syndicate,  which  is  opposing  the  plan 
above  outlined.    The  Syndicate  is  now  submitting  a  modified 
plan  In  the  Stockholders,  calling  for  an  assessment  of  50c. 

per  share;  a  bond  issue  of  $900,000,  of  which  $750,000  is  to 

In-  sold  al  once,  and  a  new  slock  issue  of  2,000,000  shares, 
par    Value   ■+■!.      The    Syndicate    ill    conclusion    works   out    its 

status  of  tin-  new    pany  to  he  called  the  Consolidated 
Nevada-Utah,  which   will   he   formed  showing  $750,000  of 
I   Is  outstanding;  bonds  in  the  treasury  to  the  amount  of 

$150,000;  stock  outstanding,  1,650,000  shares;  stock- retai   I 

for  bond   Conversion,  300,000   shares;  cash    in   the   treasury 
(estimated).  $390,000;    from   all   of   which   it   may   he   i   I 

thai  the  shareholder  i-  expected  to  pay  the  hill,  iii  reality 
the  principal  item.  Judgments  are  piling  up  against  the 

old  company,  ami  the  shareholders  must  use  a  great  deal 
of  cold-blooded  analysis  in  order  to  determine  whether 

they  arc  not  repurchasing  their  equity  in  the  properties  at 
considerably    more  than    their   real    worth. 

There    was   a   good    deal    of   i   nnenl    recently    when    the 

formation  of  the  board  of  the  Inspiration  Consolidated 

showed  a  strong  represenlal i.m  from  the  Lake  copper  coun- 
try. Now  it  appears  that  the  tide  of  invasion  may  be 

turned  in  the  other  direction.  Announcement  has  been 

made    that    the    Naumkeag     Copper    Co.    will    he     formed 

by  the  General  Development  Co.  under  the  laws  of  Mich- 

igan, In  develop  a  tract  of  land  comprising  1200  acres  on 
the  south   side   of   Portage   lake    just    west    of   Houghton. 

'I'he  property  embraces  1200  acres  and  includes  the  Dakota. 
200  acres;  the  South  Side.  2110  acres;  the  St.  Marys  Min- 

eral Land  Co.,  160  acres;  I  he  Naumkeag,  4011  acres;  the 
Pacific,    140    acres;    and    t  lie    Sheldon    Douglas.    160    acres, 

The  whole  territory  is  practically  virgin  ground.  The 

management  will  i»-  under  tin-  direction  of  .1.  Parke  Chan- 
ning,  ami  the  first  work  will  he  a  thorough  exploration  by 

diamond-drills,  which,  if  satisfactory,  will  he  'followed  by 
immediate  sinking  of  shafts  ami  further  opening  of  the 
ground.  The  entry  of  the  Lewisohns  into  the  Lake  Copper 
Co.  is  a  rather  important  mow,  and  is  undoubtedly  due 
io  the  work  which  Mr.  Charming  did  last  year,  in  connec- 

tion with  the  attempted  Calumet-Hecla    solidation.  An- 

other new-  Lake  Superior  copper  flotation  will  probably 
he   brought    out    within   a   short   time,   covering   some   2000 

acres  of  land  ahout  six  miles  south  of  the  Mayflower,  the 

preliminary  exploratory  work  to  he  carried  on  with  the 

idea  of  picking  up  the  southerly  extension  of  the  May- 
flower lode. 

The  regular  chain  of  Guggenheim  dividends  has  been 

declared.  Tin' report  of  the  Guggenheim  Exploration  Co. 
is  interesting,  as  showing  the  holdings  of  this  concern  in 
the  various  subsidiaries,  and  the  appraisal  value  attached 
thereto,  as  per  the  following: 

Assets;      Treasury  slock.  $1,206,700;    American    Smellers 

Securities  Co.,  -A'  154,000  shares.  $13,860,000;  American 
Smellers  Securities  Co.  o<,  bonds  al  par.  $1,500,000;  Es- 
peranza,    Ltd..   3016   shares,   $15,004;    Utah    Copper   Co.. 

4(I4,.")II4    shares,    $9,161,767;     Vuk   [old    Co..    2,769,639 
shares,  $9,883,088;  Alaska-Yukon  Properties  &  Equipment, 
$1,170,230;  miscellaneous  investments,  $831,179;  furniture. 

fixtures,  and  equipment,  $2704;  bills  ami  accounts  collect- 
able, .fl21.4S3;  cash  and  demand  loans,  $7,721,033;  total 

assets,  $45,474,178. 

Liabilities:  Capital  slock.  $22,000,000;  surplus.  $23,474,- 
17S;  total.  $45,474,178. 

An    independent    estimate   of  the  value  of  Guggenheim 

Exploration   stock,   according  to   current   quotation,   is  as 
follows : 

American   Smellers  Securities  Co.   preferred  'A*. 
154,000  shares      $13,860,000 

American   Smelters  Securities  bonds   ($1,500,000 

at    103%)           1,554,375 

Esperanza,  Ltd..  3016  shares  at   t'l   His.  3d....         26,513 
I'lah    Copper    Co.,    404,.">04   shares    al    57%      23,360,106 
Yukon  Cold  Co..  2,769,639  shares  at  3:'s    9,347,532 

Alaska-Yukon   Properties  &   Equi]   snt    1,170.230 
.Miscellaneous  investments     831,179 

( 'ash  ami  quick  assets    7,846,120 
207.033  shares  al    *27S.!)1    57,096,055 

'fin-  book   value  of  $287.91   does  mil   include  the  good  will 
of  tin-  Guggenheim   Exploration  Co..  which  of  very  great 
\:iliie  i   ining  enterprises.      It   will   he  noted  that   404,504 

shares  of  1'tah  Copper  are  carried  on  the  honks  of  the 
Guggenheim    Exploration   Co.  at   an  average  price  of  .-r22 
per  share.     The  present   market    in   Utah  Copper  is  betWI 

$58   and    $59,    SO    thai    the    profit    on    this    item    alone    is   a 
ir   endous  one.    The  ownership  of  this  stock  carries  with 

i'  i  he  Guggenheim  holdings  in  Nevada  Consolidated,  which 
i-  held  directly  by  the  Utah  Copper  Co.  In  this  way  there 
is  a   further  stock-holding  that  does  not  appear  upon  the 

Exploration    company's    hooks    in    any    way.    hut    which    ill 
ens,-  of  liquidation  would  of  course  be  subject  to  separate 

appraisal. 
'flu-  Ray  Consolidated  stockholders  have  authorized  tin- 

increase  in  the  capital  stock  from  1.400,000  shares  to  1,600,- 
000  shares,  and  the  Ray  Central  shareholders  are  now 

given  the  option  to  exchange  their  Kay  Central  stock  for 
Ray  Consolidated  stock  on  the  basis  of  eight  shares  for 
one.  N.  Bruce  McKelvey,  Felix  Rosen  of  llaydeii.  Stone 
&  Co..  Keith  Stewart.  0.  \Y.  Peters,  and  V.  A.  Clark  have 
been  elected  directors  of  the  Ray  Central  eompany,  the 

old  board  resigning.  Chino  is  t"  be  the  object  of  some 

new  flnaneing;  50,000  shares  of  new  stock  will  be  under- 
written by  Ilayden,  Stone  &  Co.  and  offered  to  the  share- 

holders at  $27)  per  share.  Additional  capital  will  he  needed 

as  a  working  fund  in  the  first  stages  of  production,  and 
it  is  best  to  provide  the  funds  in  this  way  rather  than 

postpone  dividend  payments  until  these  requirements  could 
he  made  up  out  of  earnings.  Both  Ray  Consolidated  and 

Chino  are  now  regularly  listed  on  the  Paris  coulisse. 

The  Phelps-Dodge  interests  have  never  figured  verj 

largely  in  the  present  movement  inward  acquiring  addi- 
tional properties,  and,  like  the  mining  properties  controlled 

by  W.  A.  Clark  of  Montana,  have  always  been  regarded 

as  independents;  that  is,  free  from  any  numerous  affilia- 
tions. The  I  rend  of  affairs,  however,  is  apparently  to 

have  its  influence  upon  the  Copper  Queen  owners.  It  is 

Stated  u|    pretty  good  authority  thai  negotiations  an- 
on loui  for  the  acquirement  of  the  Shattuek-Arizona.  The 

.Tames  .1.   Hill    people   are  said   to  be  heavily  interested   in 
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III.'    I'lnlp  ii|ii.ii>.    iinil    ll    i>    thought    lluil    I..UII- 

Mill  in.',  bnn  parking  up  nam*  Skattuek  Ariaoiia,  probabl) 
i. ii  ili.-  Phelps-Dodge  interest*  The  iniiii.i  i-  borne  oul 
in  pari  b)  tin-  in.'i  linn.  although  plana  were  completed 
ii'i  ,.  smelter  lor  tha  Bhaltuek-Ariioui  same  liuii 

DothtBH  Im-  as  > «•!  Im.ii  done,  and  tot  property  is  prae 
la-ulh  idle,  Tin-  Bbattuek-Ariaona  has  developed  nun 
..I.  mil  orebodiaa,  bul  in  sum  ii  hardly  sufficient  to 
Li.iijnt  iin-  ereetiou  ol  r  smelter  such  ei  would  be  ueeee 

lor  profitable  operal   ■  on  Sbaituek  area  alone.    The 
Phelps  Dodg*  output  for  February  waa  hardly  in  line  with 
general  expectations.  The  increase  In  output  baa  been 

anticipated  ail  ajong  the  line,  bul  ih<-  Copper  Queen  peo 
pie  produced  10,742,030  lb.  of  copper,  i  In-  being  quite  a 
little  leaa  than  waa  produced  the  previous  month,  or  in 
February  one  year  ago. 

Km    -    months  shareholder*   In  the  La   Rose  Consoli 

dated  have  been  endeavoring;,  under  the  leadership  "i  I-'.. 
IV  Kiiil.'.  to  secure  some  distribution  of  Uie  cash  surplus 
whirl,  the  company  has  accumulated.  Some  two  years  ago 
nr  more  the  directors  cul  the  La  Rose  dividend  from  16$ 

to  s' ,  .  since  which  lime  the  company  has  accumulated 
more  than  11,000,000.     D.   Lome   McGibbon,  president   of 
ili.   pany,  has  insisted  upon  keeping  the  treasury  fund 
intact,  and  Mr.  Barle,  having  concluded  thai  his  efforts 
In  behalf  of  the  shareholders  were  futile  in  this  regard, 
resigned  from  the  board  of  directors. 

ST.  PETERSBURG,  RUSSIA 

CONTROL  OK  Till.  M.VKKKT  BY  EUROPEAN  SYNDICATE — RE- 

LATION Bbtwbbn  Production  »hd  Price.— Causes  of 

Ki.i  .  tuations.— Domestic  Refinery. 

Russia,  rejoicing  in  her  platinum  monopoly,  is  very  much 

exercised  mi  the  question  of  making  iliis  monopoly  some- 
thing more  than  natural.  It  has  been  a  source  of  great 

vexation  to  nearly  all  leading  Russian  industrialists  thai 

the  metal  should  simply  be  mined  in  the  Urals  and  sent 

away  half  washed  to  western  Europe  to  become  the  play- 
thing of  syndicates  there  that  have  had  practically  nothing 

whatever  in  <li>  with  getting  it  oul  of  the  ground. 
The  methods  by  which  these  syndicates  have  obtained 

control  of  tin*  platinum  situation  is  now  sufficiently  notori- 
ous and  need  nol  be  further  referred  to.  Ii  is  known  that, 

whether  these  methods  were  wise  or  unwise,  they  were,  at 

all  events,  effectual,  and  the  platinum  industry  of  Russia 

is  really  a  foreign  concern  except  in  respect  to  setting 
the  metal  in  semi-crude  form  from  the  san.l.  which  is  a 

simple  operation  for  the  most  unsophisticated  workman. 
1 1  seems  strange  that  a  metal  that  could  he  sn  completely 
under  the  control  of  the  Government,  or  even  of  a  local 

combination  of  producers,  should  be  the  subject  of  such 
violent   fluctuations  in   price.     We  find,   for  example,  that 

in  the  year  1901)  the  price  of  platinum  per  p.iu.l   (one  1>   1 

equals  7>27  oz.)  was  14A93  rubles  fur  83$  metal,  or  17.11)0 

rubles  fur  1.00$  metal.  The  corresponding  price  in  (!er- 

inany  was  19,.'t:f7r.  per  pood.  This  price  remained  prac- 
tically stationary  until  1(104.  when  the  83%  metal,  which 

is  the  standard  by  which  it  is  sold  on  the  leading  Russian 

precious-metal  exchange  (namely,  Ekaterinburg),  made 

l.">.429r.  per  pood,  rising  to  17,435r.  per  pood  in  100."., 
then  careering  through  1006  on  to  34,000r.  per  pood  in 

the  month  of  October  anil  declining  to  29,f>li0r.  per  pood 

in  the  month  of  December — the  year  averaging  23,000r.  per 
p   1.     Then  in  1007,  after  dropping  to  21,120r.  per  pood 
in  May.  rising  to  24..17(ir.  in  June,  and  reaching  the  nadir 

lor  the  year  of  17.70-tr.  per  pood,  it  averaged  practically 

-'O.UIIIIr.  -July  1906  showed  a  further  decline  to  14,208r.  pet- 
pood,  with  a  slight  rise  toward  the  end  of  the  yea/,  but 
finishing  with  an  average  of  lG.oOOr.  per  pood;  1909  found 

the  average  19.S14r.,  1910  showed  platinum  to  have  reached 
an  average  of  27.4oor..  and  in  the  year  1911  the  record 

price  of  platinum  was  registered,  namely,  10  rubles  10-27) 
kopeks  per  zolotnik,  or  about  39.200r.  per  pi   1. 

Now.  as  the  production  at  the  mines  did  not  vary  in 

anything  like  these  proportions  throughout  the  whole  period 

under  review,  ami  again  in  tha  lii-t   t    years  1000-3  the 
production  .lid  varj   verj   considerably   while  the  i   

mained    practical!*    itationary,   and    while   again    in    100U, 
when  the  production  showed  a  marked  increase,  the  \ 

instead  "i    falling  rose  considerably,  Followed  by  •>  serious 

decline  in  price  in   1007  with  an  avail  u   ■  serious  decline 
in  production,  while  ions  again  slums  an  even  greater  de 

.■line  »iill  with  a  decline  fr    328  |    metal  in 

100*  i,,  gOS,   poods   in    1808,  il    "ill  be  seen   thai    the   nil.    .,1 
I   In. 'linn  bears    elation  whatever  i"  tin-  rise  m  fall  of 
the    market,    but    that      th   Irary.    the    market     i"-' 

as  production   fell,  or  it   may  he  argued   sice   vena.     AH 
the   same,    when    plallumn    was   seane   as    far  as   production 

was  concerned,  the  market  was  falling,  ami  wl    platinum 

gre«    plentiful    the   market    rose.      This  inighl    appear  to   be 

a  natural  sequence  If  the  production  had  followed  the  mar- 
ket, but  as  these  two  phenomena  were  coincident  we     I 

look  elsewhere  lor  the  reason.  The  oauBe  was  undoubtedly 

in  the  maneuvers  of  the  western   European  platinum  eon 

trailers,  who  simply  ran  the  market  up  and  down  al  their 

own  sweel  will  as  they  found  ii  convenient  in  order  to  boss 
the  situation  in  the  Urals. 

It  is  quite  likely  thai  the  following  is  Ihe  correct  explana- 
tion  of   the    present    IligL    level    of    platinum    prices,   though 

ihe  situation  is  sufficiently  complicated  to  make  it  very  diffi- 
cult to  assign  to  any  one  of  the  causes  of  preponderating 

influence.  First  are  the  operations  of  the  western  Eu- 
ropean syndicate  referred  to  above.  Second,  there  is.  it  is 

lo  he  feared,  indubitable  evidence  that  the  platinum  sands 
are  heeoining  exhausted  and  oilier  diseoveries  must  he  made 

if  the  world's  demand  is  to  he  satisfied.  The  third  is  the 
growing  demand,  as  shown  nol  only  in  the  natural  increase 

in  the  consumption  of  platinum  goods,  but  also  in  the  in- 
creased demand  in  the  jewelry  trades,  probably  called  into 

existence  by  the  very  reason  of  the  appreciation  in  the  price 
of  the  metal;  and  Ihe  fourth  reason  is  the  almost  certain 

enactment  of  a  Government  law  on  platinum  and  the  com- 
plel   introl  of  the  industry  in  Russian  interests. 

I  am  disposed,  at  all  events  for  ihe  moment,  to  give  the 
palm  to  the  operations  of  the  syndicate,  whose  policy  it  is 
to  make  the  Russian  platinum  producer  as  comfortable  as 

possible,  that  be  may  resent  Ihe  paternal  interference  of 
the  Russian  Government,  All  oilier  reasons  given,  which 

may  or  may  not  be  permanent,  although  the  obvious  ex- 
haustion of  the  sands  must  be  called  a  permanent  one,  would 

mil  operate  so  directly,  at  all  events  so  immediately,  on  the 

price  nf  the  metal  as  to  raise  il  to  its  present  dizzy  height. 

Bul  the  next  important  factor  is.  without  doubt,  the  grow- 
ing   viction   that   the  sands  are  rapidly  being  exhausted 

and  the  increasing  doubt  as  to  whether  other  useful  deposits 

are  going  to  he  found.  This  appears  to  he  the  position  of 

the  platinum  industry  at  the  present  day.  Whether  it  will 
ever  suit  the  convenience  of  the  foreign  syndicate  to  run  the 

price  down  again  will  depend  upon  the  firmness  with  which 

I  he  Government  proceeds  with  its  new  policy  of  holding  the 

platinum  industry  both  as  a  producing  industry  and  a  manu- 
facturing or  refining  industry  in  the  country  itself. 

The  reasons  for  binding  the  refining  industry  to  Russia 

are  sentimental  rather  than  material,  for  the  small  plant 

that  is  required  to  refine  the  small  quantity  nf  platinum  pro- 
duced, although  it  happens  to  be  practically  all  that  is  pro- 
duced in  the  world,  will  add  but  a  few  thousand  rubles  to 

the  earnings  of  Russian  workmen,  and  it  may  be  that  to  the 

country  generally  this  money  will  he  lost  in  lack  of  efficiency 
in  refining.  But  against  this  must  be  set  the  retention  of 
the  precious  associated  metals,  such  as  iridium  and  osmium, 

in  the  country;  but  which  are  obtained  by  the  western  Euro- 
pean refiners  at  no  expense  to  themselves  whatever,  or  nearly 

so.  The  probability  is  that  the  Government  will  proceed  on 
its  present  lines  and  that  with  the  demand  always  remaining 

a  good  one  (the  frequently  announced  successful  alloys  hav- 
ing all  proved  failures)  the  value  of  platinum  will  retain  a 

good  high  level,  if  not  its  present  one;  and  it  may  he  prophe- 
sied that  under  the  encouragement  of  the  Government,  with 

the  necessary  advances  to  producers  from  the  Imperial  Bank, 
the  violent  fluctuations  in  the  platinum  market  quoted  in 
Ihe  article  will  have  become  a  thing  of  the  past. 
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(Special  Correspondence.)'  Work  was  continued  lliis 
past  Bummer  al  Golden  Gate  Falls.  II.  \Y.  Reeth  built  a 
aew  station  about  55  miles  northwest  of  the  Tails  to  be 

nscil  as  a  supply  station  and  stopping  place  while  travel- 
ing. It  is  about  at  the  bead  of  navigation  on  this  river. 

I!**  spenl  considerable  time  on  the  northwest  sloj  e  of  the 
second  mountain  range  and  reports  a  great  variety  of  rock, 

probably  of  Post-Jurassic  age.  He  found  a  sheared  wrae 
following  a  diabase  intrusion  in  contact  with  slate,  and 

d    it    over  18,000    ft.      It    is    !  10,11    .",11   to  500    ft.    wide. 
and  in  one  place  a  body  of  mineralized  rock  is  exposed  for 

100   ft.   vertically.     Two  samples   assayed  $2.40   to   - 
-old  with  a  trace  of  silver.     T«o  miles  in-low    Golden 

Gate    Falls  be  dug  a   diteb    1000    ft.   long  and   late   n. 

'u  ran  through  5  en.  yd.  of  gravel,  using  two  sluice- 
boxes,  one   12   ft.  and  the  Other   in   ft.  long  and  over  12-in. 
grade.     No  quicksilver   was   used,   but   60  grains  of   She 

gold    was  cleaned   up.      Hall'  a    dozen    parties   were   mining 
ibis  summer  near  the  Tuluksak,  but   made  slovt 
on  account  of  the  water,     line  miner  came  down  the  hitter 

pari  of  August  with  $900  worth  of  gold  dust.     A  number 
of  prospectors  worked  on  the  different  tributaries  of  the 
lower  Kiiskokwim.  and  five  miles  below  Quinhagak  three 
drills  were  testing  dredging  ground.  The  men  in  chaj 

report  encouraging  prospects.  Gold  is  also  said  to  occur 

on  (be  beach  between  ('ape  Newenham  and  Cape  Peirce. 
In  what  quantity  is  not  stated.  One  great  drawback  to 

prospecting  in  this  area  is  (he  high  retail  price  for  dyna- 
mite; No.  2  sells  in  Nome  at  17c.  ]ier  pound,  and  the 

Kiiskokwim  Commercial  Co.  at  Bethel  charges  50c.  The 

prospector  Can  never  think  of  looking  for  any  quartz  vein 

with  the  price  of  powder  what  it  now  is.  As  a  rule,  he- 
is  a  man  with  limited  means  and  has  to  look  for  a  placer 
ground  anil  pass  by  the  quartz  leads. 

Bethel,  November   1. 
ARIZONA 

GlLA    COUNTY 

(Speeial  Correspondence.) —  Besides  the  work  of 

milling  and  underground  development  that  is  being  car- 
ried on  in  the  Miami  district,  another  sign  of  the  interest 

that  is  being  taken  by  outside  capital  is  the  exploration 

by  churn-drilling.  Four  companies  are  Conducting  this 
kind  of  exploratory  work,  with  six  churn-drills,  all  of 

•Star'  manufacture,  in  continuous  operation.  The  Miami 
Copper  Co.  is  working  one  drill  northeast  of  the  orebody 
in  the  vicinity  of  No.  3  shaft,  on  ground  whose  surface 

indications  are  considered  very  favorable  for  the  develop- 

ment of  another  body  of  ore.  The  New  Keystone  Copper 
Co.  is  operating  one  drill  northeast  of  the  shaft.  The 

Southwestern  Miami  Development  Co..  whose  property  lies 
to  the  southwest  of,  anil  adjoins,  that  of  the  Live  Oak 
Development  Co.,  is  running  two  drills  and  intends  to  add 

another  as  soon  as  possible.  Tin-  Lewisobns,  who  have  an 

■option  on  the  Barney  group,  west  of.  and  adjoining,  the 
Live  Oak,  are  operating  two  drills.  In  addition  to  these. 
Others  may  be  added  in  the  near  future.     The  Miami  mine 

•  '■lit  1   s  to  produce  at  the  rate  of  3000  tons  per  .day.  all 
of  which  is  readily  handle. I  by  the  concentrator,  which  is 
now  in  full  operation.  In  the  sixth  unit  of  the  concen- 

trator, F.  W.  Solomon,  the  mill  superintendent,  is  experi- 

menting with  the  view  of  introducing  graded  crushing  to 
a  greater  extent  than  is  now  practised  and  also  the  rough 

ing  system.  An  additional  water-supply  is  being  devol- 

I  by  air-lift  wells  on  the  company's  ranch  near  the 
pumping  station  at  Bllreh.  about  four  miles  from  the  mine. 

P!  ••  work  of  enlarging  shall  No.  2  at  the  Live  Oak  mine 

from  2  to  .'i  compartments,  is  proceeding  rapidly  and  is 
expected  to  be  finished  this  month.  The  surface 
is  beiiiLr  erected  at  the  same  time.  The  Southwestern  Miami 

Development   Co.  hole  X...  2  is  R75  ft.  deep.     Ore  is  ex 

pected  within  a  comparatively  short  distance.  Hole  No.  3  is 

125  ft.  deep.  Hole  No  1  on  tlie  Barney  group,  under  option 

lo  the  Lewisohns,  is  1  L75  It.  deep.  Hole  No.  2,  near  the  Live 
Oak  boundary,  is  Do  ft.  deep.  It  was  near  this  hole  that  a 

hole  d tilled  by  tlij  Barney  Copper  Co.  is  reported  lo  have  cut 
ore  at  a  depth  of  500  ft.,  penetrating  it  for  a  distance  of  20 

ll.    before    it    became    necessary     to    abandon    the    hole    on 

account  of  caring.    Al  the  Superior  &  Boston,  development 
work  continues  on  i  he  12th  level.  \V.  G.  Bice,  president 

of  the  company,  is  now  at  the  mine.  \V.  II.  Aldridge. 
L.  1).  Rieketts.  and  W.  D.  Thornton,  vice-president  of 

the  Inspiration  Con.  Copper  Co..  are  visiting  the  mines 

and  are  in  conference  regarding  the  construction  of  the 
mill  and  other  important    matters. 

Globe,  March  14. 
Pima  County 

Operation  is  to  be  resumed  in  the  near  future  al  the 
Could  mine.  11  miles  west  of  Tucson,  according  to  a 

recent  report.  The  mine  is  owned  largely  by  the  Pioneer 

Smelting  Co.  The  Pioneer  company's  new  smelter  is  almost 
completed.  About  50  tons  of  ore  tier  day  is  being  stored 
at  the  plant.  The  Southern  Pacific  railroad  recently  pub- 

lished rates  to  the  smelter  from  nearby  points.  From 

Patagonia,  the  rale  or;  ore  less  than  $15  per  ton  in  value 

is  $1.50  per  Ion.  From  Vail.  Calabasas,  and  nearer  points 
the  rale  is  .+  1    per  ton. 

Yavapai   COUNTS 

Press    rui   s    from    Prcscoii    state    thai    ilie    Tiger   Cold 

company,  operating  the  Grey  Eagle  and  Oro  Belle  claims, 

i-  planning  extensive  additions  to  its  plant.  The  Ruth 
mine,  near  Prescott,  owned  by  J.  I.  Gardner  and  James 
Slack,  has  a  carload  of  ore  ready  for  shipment  to  Pueblo. 

Colorado.  It  is  reported  that  a  stamp-mill  will  be  erected 

on  the  Juauita  company's  property,  in  the  Crook  canyon 
district.  O.  E.  Warren  is  superintendent  for  the  com- 

pany. A  large  quantity  of  telluride  ore  has  been  blocked. 

Reports  from  Prescott  slate  that  the  vein  assays  .-r'24  per  ton. 

CALIFORNIA 

Nevada  County 

Recent  reports  state  that  the  shall  of  the  Golden  Gate 

mine,  now  down  about  900  ft.,  is  being  sunk  at  a  rate  of 

150  ft.  per  month.  The  10-stamp  mill  of  the  property- 
is  in  steady  operation.  \V.  P.  Martin,  superintendent  of 

the  property,  states  a  Crass  Valley  rumor,  is  about  to 
order  more  machinery   for  the  mine. i'i  ii'is  County 

The  Beaver  Gold  Dredging  Oo.'s  dredge  at  Loomis,  which 
sunk  recently  when  a  leak  was  sprung  at  the  stern,  has 

resumed  operation.  The  dredge  settled  to  the  bottom  of 

the  14-ft.  pond  al  5  p.m.  Wednesday,  February  21,  and 
was  in  operation  at  7  a.m.  the  following  Saturday.  S.  B. 
Dunton.  superintendent  for  the  company,  had  charge  of 
the  floating  of  the  dredge. 

Sax  Francisco  County 

The  San  Francisco  chapter  of  the  American  Metallurgical 
Society  on  March  13  discussed  the  resolutions  adopted  in 

February  against  J.  E.  Raker's  bill  for  Government  free 
assaying  and  testing  laboratories.  The  trustees  of  the  State 
Mining  Bureau  have  asserted  that  by  such  establishments 

promoters  would  be  able  to  display  Government  assay  cer- 
tificates as  for  samples  from  their  mines,  and  that  an  office 

for  qualitative  analysis  is  maintained  in  San  Francisco, 

obviating  the  necessity  for  a  Government  station  at  Auburn. 
Shasta  County 

l  Special  Correspondence.) — Adit  No.  5  at  the  Mam- 
moth mines  is  in  24Vi  ft.  It  is  II  by  10  ft.  and  will  be 

used  as  the  main  working-level.  A  700-ft.  drift  connects 

lie  new  adit  with  the  old  workings.  The  company  is  in- 
stalling electrical  automatic  hag-shakers  at  the  bag-house, 

replacing  (he  levers  formerly  used  for  this  purpose.  The 

ninth  section  of  cooling  pipes  Is  Hearing'  completion.  This 
gives  a  total  of  45  cooling  pipes,  employed  in  reducing  fume 

temperature  before  the  smoke  passes  into  the  bag-house. 

The  Afterthought  Copper  Co.  is  reported  to  he  consider- 
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tag  tl  ■  itraction  plant  nl   Ingot     The 

developed  i  good  body  ol  ore  in  ila  mines, 
lint   tl»'   i  cblende   baa 
made  the  smelting  of  ore  difficult.    J,  II.  Bull  i-  aiiporin 
lendenl.     h  it  uid  tbe  long  projected  railroad 

in  Bella  Vista,  a  distance  of  12  miles,  will  !»■  completed 
i li ■  -~   year.     The    Noble    Electric   Steel    Co.    is   placin 
furnace  in  condition  i"  resume  production  of  pig  iron.     K. 
P,  Conner  confirms  the  sale  of  his  Grand  Central  claims 

in  the  Victor  Mining  A  Power  Co.    The  property  is  siiu- 
ated  near  Harrison  Gulch, 

Redding,  Mnreh  11. 
*I\|I|      POI   Ml 

(Special  Correspondence.)"  'The  North  American  M.  <.v. 
D.  Co.  is  arranging  to  erect  concentrating  equipment  and  :i 
cyanide  plant  hi  the  Mono  mine,  near  Vreka.  A  large 
reserve  of  ore  Ikis  been  opened  between  the  fifth  and  sixth 
levels,  and  deeper  development  is  plannd.  About  25  men 
are  employed,  and  the  company  has  expended  about  $35,000 
in  development  and  equipment  since  last  .inly,  when  the 
mine  waB  acquired.  The  Mono  has  a  productive  record 

100,000.  The  main  offices  have  been  removed  t"  5  reka. 
s.  J.  silva  is  genera]  manager,  and  Ernest  Harrison  sec- 

retary. Shepard  A:  Co.  are  opening  a  group  of  claims 
containing  gold  and  copper  ore.  In  the  Humbug  district 
mnch  quartz  mining  is  under  «ay  at  the  Flag,  Conserva- 

tion, and  other  small  properties.  Redding  people  have 
taken  over  the  Cape  mine.  Yreka  district,  for  a  reported 
price  of  $40,000.  The  group  embraces  six  claims,  c.r 
which  three  arc  patented.  Harry  Doggets  reports  the  dis- 

covery of  an  18-in.  vein  of  $30  ore  on  Barkhouse  creek, 
alinnl    12  miles  from   Yreka. 

Treka,   March  9. 
Trinity  County 

A  report  from  Trinity  Center  says  that  Angela  Belli,  after 
taking  $25,000  in  one  week  from  liis  claim  lasl  fall,  sold  Hie 
claim  in  San  Francisco  investors  for  $25,000  six  weeks  ago, 
ijs  lie  thought  he  had  exhausted  the  property.  The  pur- 

chasers have  taken  +17.0110  from  Hie  mine,  ami  expect  to 
obtain  much  more  valuable  ore. 

Tuolumne  Couxty 

i  Special  Correspondence.) — li  is  reported  that  the  man- 
agement of  the  Harvard  mine  is  considering  Hie  erection 

of  a  cyanide  plant. 

The  old  Mammoth  works,  near  Jacksonville,  are  coming 
mice  more  into  prominence.  Connections  for  electric  power 
have  been  made,  and  the  mill,  which  is  being  repaired,  is 
about  to  start.  Fifty  stamps  are  now  dropping  at  the 
Shawmut.  At  the  If  I  Can  mine,  on  the  Stanislaus  river, 
20  men  are  at  work.  Grading  for  two  big  water  tanks  is 
in  progress.  The  mill  will  handle  200  tons  of  ore  per 
day.  The  new  adit,  which  is  about  400  ft.  long,  will  be 
scut  in  about  1500  ft.  to  cut  tbe  main  channel.  At  the 

Nonpareil,  near  Big  Oak  Flat,  a  mill  test  is  being  made 
of  300  tons  of  ore.  Results  will  determine  tbe  future  line 

of  action  of  P.  G.  Gow,  who  holds  tbe  property  under 
bond.  An  inspection  of  the  Rising  Sun  mine,  near  Aras- 
traville,  was  made  this  week  by  San  Jose  capitalists,  who 
intend  starting  work  shortly.  New  orebodies  of  unusual 
size  and  good  grade  have  been  discovered  at  the  App  mine. 
It  is  definitely  announced  that  the  famous  property  is 

about  to  change  hands.  A  week's  clean-up  at  the  Gem 
mine,  owned  by  J.  F.  Wulzen,  near  Confidence,  has  amounted 
to  over  $2000.  One  hundred  and  sixty  acres  of  the  old 
Pereira  orchard,  at  Jamestown,  which  is  interlaced  with 

a  network  of  gold-bearing  veins,  is  to  lie  developed  by 
Pennsylvania  capitalists. 

Tuolumne,   March   11. 

COLORADO 

(  'lear  Creek  Couxty 

(Special  Correspondence. — Work  has  been  resumed  on 
tbe  Shigley  property  on  Griffith  mountain.  A  streak  of 
ore  6  in.  wide  is  showing  that  is  worth  $24  per  ton  in 
gold  and  silver.  A  carload  shipment  of  ore  will  be  made 
from    the    Pulaski    mine    on    Leavenworth    mountain    next 

week.      The  ore   will   be  Mill    lo    Denver   t..i    I.  -tin-    pur| 
in  determine   tbe   beat    method  "t    treatment.     When   ih. 
report   i»  i   Ic  work  will  start   mi  a  50-ton  mill.     B    I 
Kelly  i-  manager.     The   Pixley  ami   Aunt   .lack   mm, 
Saxon   mountain   have  been   tak   ver  by   McDonald  A 
Poindexter  of  Seattle,   Washington,     Work  will   toon   be 
resumed  bj    the  Gold    Fissure   M.   Co,     The   property    i- 
situated  on  Silver  mountain,    Willis  Bristol  i-  man 

Georgetown,  March  9. 
Gilpin   Counti 

Tin'  Black  -lack  mine  recently  shipped   from  n>  loo  ft, 
level    four   loads   of  ore    from    which    $22    per   Ion    w.i 

ceived,     A   raise  is  being  driver   t"  cm   -t   with   the   1  in 
and    100-ft.    levels,   ami    development    will    lie    pushed    Oil    Ihc 
Conner  level.  E.  Perley  is  superintendent  of  the  mine. 
The  shaft  of  the  Coaley  mine,  of  which  Mr.  Perlej  is 
superintendent,  has  been   retimhered  in  the  200-ft.  level, 
and  Mime  high  grade  silver  ore  has  In    Pound.    The  lattei 
mine  was  recently  Opened  after  having  been  idle  for  a 
number  of  years.    From  the  Topeka  mine  about  no  ions 

ol'  lire  per  day   is  being  shipped  to  the   lion   City  mill    for 
treatment.     Development   will  be  resumed  soon  at  the   i  1 1 1 
nois    and    Edinburg    mines    un    Quartz    hill    by    Young    & 
McGruder  of   Denver.     The   property  of  the  Fiftj    Gold 
Mines  Corporation   will  he  sold  at   public  sale  April   17. 

Ouray  County 

The  Camp  Bird,  Ltd.,  has  paid  its  regular  quarterly  divi- 
dend of  2s.  per  share  mi  the  1 ,1  on. 0.11  shares  of  stork  out- 

standing, making  a  disbursement  of  $550,026.  This  brings 
the  total  disbursement  in  dividends  by  the  London  com- 

pany, since  1901,  to  $8,470,152,  A  number  of  snowslides 
aroused  some  excitement  in  the  district  recently,  and  some 
railroad  laborers  were  killed,  but  little  damage  was  done 

to  property.  Tbe  boiler  and  boiler-house  of  the  Atlas 
mine  were  moved  about  seven  feel,  putting  them  temporar- 

ily out  of    mission.  The  Camp  Bird  mill  was  not  dam- 

aged. San  Juax  County 

The  zinc  plant  of  tbe  American  Zinc.  Ore  Separating 

Co.'s  Sunnyside  mill  at  Silverton  has  been  put  in  opera- 
tion.    Louis  Schafer  is  in  charge  of  the  new  plant. 

INDIANA 
Lake  County 

The  International  S.  &  R.  Co.  is  about  ready  to  let  the 
contract  for  the  construction  of  buildings  for  its  proposed 

lead  refinery  at  East  Chicago,  24  miles  from  Chicago,  ac- 
cording to  an  announcement  by  E.  P.  Mathewson.  The 

company  has  bought  a  tract  of  land  along  the  canal  con- 
necting Lake  Michigan  and  the  Calumet  river.  Tbe  site 

has  good  railroad  facilities.  The  proposed  plant  is  to 

have  a  capacity  of  3000  tons  per  month  and  is  to  be  com- 
pleted in  six  months. 

NEVADA 

Esmeralda  County 

The  Goldfield  Merger  Mines  Co.'s  shaft  on  the  St.  Ives 
claim  is  down  750  ft.,  and  is  being  sunk  at  the  rate  of 
140  ft.  per  month,  states  a  recent  Goldfield  report.  It 
is  probable  that  the  rate  will  be  increased  to  150  ft.  per 
month.  The  shaft  has  penetrated  two  bodies  of  quartz, 
which,  while  not  of  profitable  grade,  will  be  prospected  later 
by  lateral  development. 

Tbe  Goldfield   Con.  Mines  Co.  lias  declared  its  regular 
quarterly  dividend  of  30c.  per  share,  and  the  customary 
extra  quarterly  dividend  of  20c.  per  share,  payable  April 
30  to  stockholders  of  record  March  30. 

Nye  County 

In  the  week  ended  March  9  a  total  of  9072  tons  of  ore 

was  produced  in  the  Tonopah  district.  The  production 
of  the  various  companies  was  as  follows:  Tonopah  Min- 

ing. 3550  tons;  Belmont,  2250;  Montana  Tonopah,  962; 

Tonopah  Extension,  1015;  West  End,  775;  and  the  Mac- 
Namara,  520  tons  of  ore.  The  estimated  value  of  the 
whole  production  was  $226,800. 

The  profit  of  the  Tonopah  Belmont  company  for  Feb- 
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ruary   is   reported   at   $165,632.     The   company    produced 

!IS1;>   tons  of  ore.   of   which    it    milled   7li4'J    Ions   and    sent 
the  real   t"  the  smelter.     The  gold  produced  amounted  to 
3891   os.,  and  the  silver  to  374,973  ounces. 

The  Montana  Tonopah  hits  intersected  a  2V&-ft.  vein  of 
valuable  mi    the  615-ft.  level.     Development   is  to  be 

<i   :it   i he  Wandering  Boy  shaft  of  the  Jim   Butler 
property.     An  electric  hoist   will  be  installed. 

Storey  County 

In  the  Con.  Virginia  mine  during  the  week  ended  March 

ft  the  .'(-compartment  raise  from  the  2400-ft.  level  was 
carried  9  ft.  and  timbered.  From  this  work  34  ears  of 

ore  valued  at  >~1 1 1J  was  saved.  The  Ophir  company  pro- 

duced during  the  week  '.'47  Ions  of  ore,  valuer!  at  $7618, 
and  also  shipped  329  tons  of  ore  to  the  Kinkead  mill. 

The  Mexican  mill,  running  88$  of  the  time,  treated  482 

tuns  of  ore,  of  which  the  gross  assay  value  was  $12,021. 
The  Union  Con.  extended  I  he  west  cross-cut   from  the  winze 

used  jointly  with  the  sierra  Nevada,  for  52  ft.  Timber- 
ing   was    nol    needed.      The    .Mexican    cleaned    mil    the    north 

drift  from  the  winze,  and  is  clearing  a  heavy  cave,  south 
of  the  line  between  the  Mexican  and  Union  mines.  The 

(fow  ii   Point   produced  660  ears  of  ore,  valued  at  $4637. 

The    pumping    report     showed  the    level    to  he    below    the 
2500-ft.   level  of  the  C.  &  C.  shaft.     The  Yellow  Jacket 

mill  resumed  crashing  Jacket  dump  ore.  The  usual  re- 

pairs were  made  in  the  mine-. 

NEW  MEXICO 

8   ISO    <  'of.N'TV 
The  ne«  Socorro  power-plant  is  operating  both  mine 

and  mill.  The  full  mine-crew  is  again  at  work.  A  crack 

in  the  crank-shaft  of  the  oil  engine  at  the  Deailwood  .Mine- 
was  discovered  last  week,  and  the  mill  is  temporarily 

rinsed  pending  replacement  of  the  defective  part.  Develop- 
ment will  continue  in  the  mine,  hoisting  being  done  by 

gasoline  engine.    The  Ernestine  M.  Co.'s  ore  treatment  last 
week    was  Ii4ll   tuns.      Bullion    for  the  second    10-day   period 

of  February  amounted  to  7ii7.~>  oz.,  with  a  concentrate 
product  "I  11.11(10  lh.  Tin-  second  Ill-stamp  Allis- 
Chalmen  battery  was  started  on   February  26.    The  Keep 
Down  lessees  have  installed  a  temporary  gasoline  pump 

ill    the   adit    and    unwatered    the   winze,   where    good   ore    lias 
heen     discovered.      The     Deadw   I     mill     will     handle     the 

product.  The  daks  Co.'s  winze  in  the  Pacific  adit  has  in- 
tersected bigb-grade  ore  in  limited  quantity.  There  arc 

indications  of  a  rich  ore-shoot  below  this  point.  Work  i- 
going  on  in  the  South  shaft  and  also  the  drift  from  the 
North   shaft. 

Mogollon,   March   1. 
TEXAS 

Llano  Counts 

X.  -l.  Badu,  of  Llano,  and  associates,  who  are  exten- 

sively interested  in  iron  on-  deposits  in  the  Llano  district, 
are  preparing  to  erect  a  hydro-electric  plant  Tor  smelting 
purposes.  Mr.  Badu  claims  thai  the  electric  process  he 

plans  io  use  is  not  only  feasible,  hut  thai  its  practicability 
has  been  proved  in  Sweden.  It  is  planned  by  Mr.  Badu 
and   associates  to  erect   a   large  dam   across  the   Colorado 

river    at    a    point    about     12    mile-     Inun    Llano    In    fiiriu    a 

reservoir  which  will  guje  a  water-supply  for  gen- 
erating the  electric  power.  Th#iron  furnaces  will  he  situ- 

ated  near  the  plant. 

The  Llano  Gold  &  Rare  Metal  M.  Co..  which  placed  its 
50-ton  reduction  mill  in  operation  at  its  Heath  mine,  north- 

east of  Llano,  a  few  weeks  ago,  is  preparing  to  double 
the  capacity  of  the  plant.  This  mine  is  a  gold  producer 
and  the  null  is  said  to  he  the  only  one  of  its  kind  in 

Texas.  It  has  heen  running  day  and  night  since'  the  com- 
pletion of  the  pipe-line  by  which  it  was  provided  with  the 

necessary    water  supply,  and   has  a   capacity  of  .">u   tons 
  e   per  day.     The  company    owns  200  ami's  adjacent 
to  the  mine.  Recently  representatives  of  a  Chicago  syn- 

dicate visited  asbestos  properties  near  Llano  and  after  an 

investigation   made  a   favorable  report   on   them.     The  Chi- 

cago syndicate  has  obtained  control  of  the  deposits  and 
will  soon  begin  mining  operations,  it   is  announced. 

UTAH 

Juab  County 

The  Iron  Eung  Cm.  M.  Co.  has  stopped  operation,  owing 
partly  to  failure  to  secure  advantageous  ore  contracts, 

it  is  reported.  C.  K.  Louse,  general  manager,  stated  that 

the    management    has    not    abandoned    hope    for    precious 
metals  under  the  iron  orebodies  developed  by  the  c   pany. 

When  the  sale  of  iron  proves  sufficient  t   eet  the  ex- 
pense, exploratory  work  will  he  started.  During  1011  the 

adit  was  extended  K40  ft.  Assessment  No.  Ii  will  meet  all 

obligations  and  leave  a  balance. 

The  Qrand  Central  shaft  has  reached  a  point  i")  ft.  below 
the  2300-ft.  level  and  the  work  of  cutting  a  station  on  that 
level  is  under  way.  With  that  completed  driving  will  he 
started,  (loud  ore  was  found  ai  the  2200-ft.  level  and  in  a 

40-ft.  winze  sunk  from  that  level.  The  shaft  last  month 

was  sunk  al  a  rate  of  106  ft.  in  JO  days.  Xew  shaft  tiin- 
bers  are  being  placed  in  the  Black  Jack  mine,  preparatory 

Io  resuming  development  ill  the  Star  Consolidated  pari  of 
I  he  property. 

Tooele  County 

The  second  furnace  of  the  lead  smelter  at  the  Interna- 

tional S.  &  R.  plant  al  Tooele  is  to  he  started  in  the  near 
future.  As  soon  as  the  husiness  warrants  it.  more  blast- 

furnaces will  he  erected,  says  a  recent  annoui   ment.    The 

c   pany   is  reported    to   have   a   stock-pile   of   60,000    tons. 
and    contracts    to   come    in    force    May    1    will    provide    ore 

in  excess  of  the  plant's  capacity,  500  tons. Utah   County 

The  directors  of  the  company  operating  the  Dream 
mine,  near  Salem,  recently  decided  to  install  machinery 

Io  rush  development.  Twenty  men  are  employed,  being 

paid  in  stock.  Lars  Olcseii  is  superintendent  of  the  prop- 
erty. 

To  facilitate  development  at  the  Dream  mine,  near  Span- 
ish Fork,  machinery  will  he  ordered,  and  an  adit  driven 

to  tap  the  bottom  of  the  workings.  Lars  Oleson  is  super- 
intendent  for  the  company. 

CANADA 
Bkitish  Colombia 

For  the  Hist  time  in  man]  months  the  (iranhy  smelter  is 

running  at  full  capacity.  In  January  the  company  pro- 

duced 1,607,558  lh.  copper.  29,693  oz.  silver,  and  4440  oz. 

gold,  against  a  production  in  January  last  year  of  1,758,518 

lb.  copper,  33,730  oz.  silver,  and  44:20  oz.  gold. 

Ontario 
The  directors  of  the  MrrChiley-Darragh-Savage  mines 

are  considering  the  construction  of  a  wire-rope  tramway 
to  deliver  ore  from  the  Savage  mine  Io  Ihe  McKinley  mill. 

Coarse  crushing  and  regrinding  of  the  oversize,  as  cm 
ployed  at  the  mill,  has  heen  notably  successfully,  as  has 

ihe  by-passing  of  primary  hue  for  treatment  in  independ- 
ent   units. 

Quebec 
The   La   Compagnie  des  champs  d'Or  de   Rigaud-Vau- 

dreuil.   with  offices  al    107  St.  James  street,   Montreal,   has 

secured  a    [cession  of  about   70,000  acres  south  of  the 
St.  Lawrence,  in  the  central  pari  of  the  province,  says  II. 

Willrich.  consul  at  Quebec,  iii  ihe  Daily  Consular  ««</  Trade 

Reports.  The  i   pany  has  completed  extensive  prepara- 
tions for  resuming  hydraulic  mining  on  a  large  scale.  Ii 

started  operation  in  loll,  hut  was  troubled  by  lack  of 
water.  The  company  secured  machinery  from  the  United 

States,  and  has  in  it.-  employ  Californians  experienced  in 
this  class  of  mining.  While  Quebec  has  not  produced  gold 

in  recent  years,  recent  quartz  discoveries  have  caused  the 

Bureau  of  Mines  to  organize  an  exploration  party  to  in- 
vestigate ihe  northeastern  pan  of  the  province. 

Yukon 

The  Canadian  Klondike  M.  Co.  has  ordered  from  ihe 

Marion    company   a   duplicate   of   its   16-CU.    ft.   dredge.   Ihe 
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i.i  the  searching  process  which  the  company  instituted  to 

atop  'high-grading.' 
Press  reports  state  thai  the  Freighting  contract  lias  been 

lei  for  the  delivery  of  the  machinery  of  the  new  reduction 

plant  of  the  Richfield  Copper  Co.  The  mill  will  he  erected 

mi  tin-  property,  about  4.">  miles  from  Querobabi,  the  station 
where  the  machinery  now  is.  .).  A.  Cooper,  general  man- 

ager  for  the  company,  recently  returned  to  Nogales,  Ari- 
zona, after  an  inspection  of  the  property. 

Reports  from  Navajao  state  that  the  Promontorio  mine, 

which  has  been  shut  down  for  several  years,  may  be  re- 

opened in  the  near  future.  It  is  rumored  that  machinery 
soon  is  to  be  ordered  lor  the  South  Sonora  Silver  M.  Co. 

property  in  the  Promontorio  district.  W.  G.  Du  Bes  is 

manager  for  the  company.  The  Plata  Fina  M.  &  I).  Co.  has 

its  shaft  down  108  ft.,  in  good  ore.  The  property,  which  is 

in  the  same  district,  is  In  charge  of  T.  P.  Brinegar. 

PHILIPPINE  ISLANDS 

(Special    Correspondence.) — Mining   in   the    Philippines 
does  not  amount  to  much.  The  Headwaters  property  is 
closed  temporarily  on  account  of  several  typhoons  in  suc- 

cession, that  smashed  things  up  generally,  and  of  a  painful 

lack  of  cash  at  the  same  time.  Dredging  lias  had  a  small 
run  of  luck  lately,  hut  nothing  worth  mentioning  until  it  is 

seen  whether  or  nut  the  properties  will  pan  out  equal  to 

expectations.  Sixty-odd  inches  of  rain  has  fallen  in  seventy- 
two  hours,  and  several  of  these  showers  occurred  in  quick 
succession,  so  thai  transportation  and  everything  else  is 
badly  smashed. 

Tins  country  has  suffered  from  the  rankest  kind  of  wild- 

Cutting  and  also  from  extremely  had  engineering,  or  no  en- 

gineering at  all.  There  are  some  good  properties,  and 
eventually  some  of  them  will  become  steady  producers,  hut 

it  will  take  a  new  generation  of  capitalists  and  operators  to 
make  them.  Mining  is  expensive,  owing  to  local  conditions 

in  many  places  and  also  owing  to  the  character  of  the  de- 

posits, which  are  generally  lenticular,  with  spotty  ore  in 
big  soft  veins  that  take  a  lot  of  timber  and  careful  mining 
to  handle. 

.Manila.  February  8. 

Among  the  Copper  Mines 

Tin    I'm  LPs  I   i  in    February    |   lured 
1,950  Hi.  copper,  compared  with  1 1,433400  in  January, 

Tin    CALI  Mil.   ARIZONA,  -meltcr  turned  out    1,432,000  lb. 

oi   copper  in    February,  as  c   pared   with    1,544,000   lb. 

in  January,  ami  3,570,000  lb.  of  copper  one  year  ago. 

The   Inspiration   Consolidated  offering  of  •   rertible 

B°J    bonds    t   with  flattering  success;  'l'1' ,    "i   the  bond 
issue  i-  reported  to  have  been  taken  by  the  shareholders. 

Tiik  Shannon  Coppeh  Co.  in  January  produced  780  ions 

..i  copper,  the  largest  month's  production  for  the  company 
since  1907.  Ii  is  reported  thai  the  company  is  planning  i" 

exceed  during  1912  the  production   I'm-  last  year  by  about 
3,000,000  lh.    The  I   uard  Copper  Co..  a  subsidiary  of  the 
Shannon    npany,  is  shipping  about  5000  tons  of  ore  per 
  nlh  to  the  Shannon  smeller. 

The  Calumet  &  Hecla  M.  Co  ami  its  subsidiary  i   - 
es  in  Februarj  produced  10,803,64]  lh.  of  cupper,  it 

;-  estimated,  as  against  10,796,956  lh.  in  January  and 
11,125,979  lh.  in  December.  The  total  estimated  produc 

tion  in  pounds  of  the  Calumet  &  lleda  ami  subsidiary  com- 

panies for  the  past  two  years  is  as  follows: 
mi.!.  Hill.  1910. 

January         10,796,056      10,684,785       11,651,527 
February        10,803,641       10,235,801       11,358,545 
.March              10,030,364       12.277.142 

April            10,7:12.707      11,115,793 

May            12,190,543      10,975,331 

•Ii         11,515,759      10,742.250 
.Inly             10,551,847       10,507,713 

August             11,374,064      10,628,106 

September         10,596,233        9,842,635 
October             10,070,411       10,774,002 

November           11,608,122      11,800,263 

December         ll,12o,07t)       11,253,933 

Total          131,322.01.".     131.027.840 

February  Copper  Review 

By  Misha  E.  Ai'i'ixiuiM 
From  February  8,  when  the  January  statistics  were 

announced,  until  March  0,  copper  has  ruled  very  firm, 

and  (doses  at  14%c.  per  lb.,  delivered  30  days,  for  elec- 

trolytic and  14:!4C  per  lb.  for  Lake.  The  statistics  for  the 
month  of  February  were  in  line  with  what  most  of  the 

producers  expected,  but  the  decrease  was  about  20,000,000 
lb.  less  than  I  estimated.  The  domestic  deliveries  were  very 

low  at  56,000,000  lb.,  and  the  exports  fell  to  03,000,000 

lh.  It  may  he  that,  due  to  the  strikes  abroad,  the  full  quan- 
tities of  copper  contracted  for  were  not  shipped,  and  if 

Mich  is  the  case,  then  the  exports  for  the  present  month 

will  he  so  much  greater;  that  is,  of  course,  supposing  that 
the  coal  strike  will  he  settled  during  the  next  few  days. 

The  visible  supply  in  this  country  now  is  about  00.000,000 
lh.  However,  there  has  been  quite  a  change  in  the  financial 

district  and  a  slight  improvement  can  he  noted  in  most  lines, 

with  every  indication  that  the  improvement  may  go  further. 

Should  this  materialize.  I  am  afraid  a  runaway  copper  mar- 
ket might  develop.  A  visible  supply  of  00.000,000  lh.  of 

copper  is  none  too  large,  and  is  a  very  small  one  with  which 

to  enter  upon  a  period  of  business  expansion.  Due  thing 

appears  to  be  certain,  that  the  low  copper  prices  which  have 
existed  for  the  past  few  years  will  not  again  be  witnessed 
for  some  time  to  come,  and  that  the  average  price  of  copper 

during  the  present  year  will  be  nearer  15  than  13V&C.  per 

pound.  A  steady  market  at  that  level  would  be  desirable  to 
all  concerned,  as  it  would  not  interfere  with  the  consump- 

tion, and  would  leave  a  good  margin  of  profit  to  the  pro- 
ducers. 
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Franklin  Guiterman  has  been  made  technical  director 

for  the  Guggenheim  interests,  with  an  office  in  New  York. 

The  work  will  hereafter  be  in  immediate  charge 
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Obituary 

Geo*,  -^mart,  who  died  on  November  29.  1911. 
at  the  a^r  of  47  years,  though  a  comparatively  yo.:    • 
had  long  been  prominent  in  South  African  mining  affairs. 
He  went  to  Natal  from  his  home  in  Scotland  in  18J 
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EDITORIAL 

MEXICAN    conditions   continue   extremely    unsatisfac- 

tory, and  i"  none  more  bo  than  the  mine  operators 

who  Bee  silver  mounting  in  price  while  their  a   is  are  per- 

Con  e  idle. 

ANNOUNCEMENT  thai  Mr.  George  W.  Perkins  has 

bought  control  of  the  New  York  Evening  Mail  sug- 

gests  that  the  desire  for  publicity  may  sometimes  even  lead 

to  the  ingestion  of  indigestible  wood-pulp. 

EUROPEAN  banks  have  increased  their  holdings  of  gold 

during  the  past  live  years  by  $500,000,000;  a  little  less 

than  one-quarter  of  the  total  gold  production  of  the  world 

during  that  period.  The  amount  consumed  in  the  arts,  accre- 

tions to  the  treasuries  of  the  nations,  and  to  private  hanks 

and  individuals,  i;"  lo  make  up  t He  difference. 

TRANSFER  to  America  of  art  collections  owned  by  Mr. 

J.  P.  Morgan  should  elicit  only  approval.  European 

cities  naturally  regret  their  loss,  but  it  is  not  possible  to 

sell  cake  and  have  it  to  eat  as  well.  Exhibition  of  the  col- 

lections in  the  second  largest  city  of  the  world  will  make 

them  accessible  to  a  larger  and  no  less  appreciative  public, 

and  Mr.  Morgan  deserves  compliment  in  procuring  for 

the  people  an  educational  advantage  that,  though  needed, 

was  not  likely  of  realization  by  public  initiative. 

DESPATCHES  from  Seattle  announce  a  rush  of  men 

and  material  from  that  port  to  Alaska,  in  anticipa- 

tion of  the  spring  thaw,  which  renders  the  trails  to  the  in- 

terior impassable  during  the  transition  from  wilder  to  sum- 

mer. The  stampede  of  early  spring  and  the  exodus  of  early 

autumn  are  characteristic  and  iterative  episodes  in  the  life 

of  the  Far  North.  They  reproduce  annually  some  of  the 

features  of  the  old  days  when  the  spirit  of  adventure  was 

gay  and  unsoiled.  of  the  days  when  the  West  was  all  on  the 

frontier,  when  the  world  was  young  and  life  an  epic. 

F1 

REE  SUGAR  and  pension  increases  are  to  be  made 

possible  by  the  excise  tax  bill  which  passed  the  House 

on  Tuesday,  according  to  the  Democratic  program.  This 

provides  for  an  income  tax  on  all  incomes  of  $5000  per 

year,  or  over,  including  salaried  persons,  though  nominally 

a  tax  upon  the  privilege  of  doing  business.  One  result  of 

carrying  out  these  proposals  is  clear;  radical  readjustments 

of  our  social  and  economic  relations  will  he  made  necessary, 

and  Congress  might  well  consider  first  whether  the  pos- 

sihle  advantages  to  be  gained  will  compensate  for  the  in- 

evitable cost  of  readjustment.  But  the  Congressman  with 

one  ear  to  the  ground  is  naturally  unable  to  see  very  far. 

PATENT  laws  in  the  United  States  are  in  a  notoriously 

unsatisfactory  condition,  and  the  recent  decision  of  the 

United  Stales  Supreme  Court  will  not  contribute  to  their 

popularity.  The  maker  of  a  mimeograph  decided  to  sell  his 

machine  at  low  profit,  but  imposed  as  a  condition  that  the 

buyer  should  use  only  a  specified  brand  of  ink  which  the 

maker  of  the  mimeograph  manufactured  and  upon  which 

the  profit  was  large.  The  court  held  that  the  manufacturer 

was  not  only  within  his  rights  in  imposing  this  condition, 

but  might  impose  others  as  well.     The  possible  results  of 
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this  decision  are  startling,  and  we  shall  wail  anxiously  to 

know  whether  users  of  vacuum  or  other  patent  filters  are 

to  be  required  to  buy  only  certain  brands  of  overalls,  and 
to  wear  silk  hats  while  working. 

CONVICTION  of  Mr.  George  Graham  Bice  and  his  asso- 

is  principally   important   in  that   it   establishes 

criminal  responsibility  for  what  has  been  commonly  I   si.l- 

-  liable  only  by  civil  action.  It  is  inter- 
esting to  note  thai  men  can  lie  sent  to  prison  lor  what  is 

not  legally  a  crime  in  most  states,  and  only  becomes  a 
crime  when  the  mails  are  useil  as  one  of  the  means  to 

inviegle  money  from  the  pockets  of  the  unwary.  Many 

of  the  worst  frauds  are  perpetrated  without  recourse  to 

the  mails,  so  while  the  decision  is  of  large  import  and 

will  make  it  easier  to  prevent  many  frauds,  state  legisla- 

tion is  necessary  if  complete  reform  is  to  be  effected. 

ORGANIZATION  of  a  central  bodj  to  keep  in  touch 

with  associations  and  chambers  of  commerce  through- 

out the  country,  and  i"  represent  commerce  in  its  relations 

to  the  national  Government,  was  effected  at  Washington 

recently.  The  suggestion  came  from  the  President,  and 

invitations  to  the  conference  have  been  widely  extended. 

In  the  United  States,  chambers  oi  commerce  have  hereto- 

fore had  no  official  standing,  being  purely  volunteer  or- 

ganizations.   In  England  the  Board  of  Trade  is  a  body  of 

large  powers,  and  in  Germany  and  elsewhere  on   the  <   - 
tinent  there  are  close  relations  between  the  commercial  organ- 

izations ami  the  Government.  In  Japan,  directors  of  each 

chandler  of  commerce  arc  elected  by  popular  vote,  and  it 

may  interest  the  suffragettes  to  learn  that  women  property 

holders  are  qualified  voters.     More  ami  mine  governments 

are  beo  ocial  justice  and  c   

mercial  well-being,  and  the  conference  at  Washington  should 

be  product  ive  of  much  good. 

ONE  of  the  interesting  suggestions  of  the  week  is  that 

made  by  Mr.  Walter  Fisher,  Secretary  of  the  [nt 

that   the  m  achinery  which  will  he  tin-own  idle  by 
completion  of  the  Panama  canal,  be  shipped  to  Alaska  and 
utilized  in  building  a  railroad  from  Seward  to  Fairbanks. 

This  is  in  line  with  bis  earlier  suggestion  that  the  Govern- 

ment open  a  colliery  in  the  Alaska  coalfields  and  supply 

the  necessary  transportation  facilities.  We  have  already 

indicated  our  approval  of  the  general  scheme.  The  Secre- 

tary now  points  the  way  to  practical  work.  The  develop- 
ment of  Alaska  is  a  great  national  duty  and  a  trunk-line 

railroad  is  the  first  desideratum.  Bightly  or  wrongly,  the 

old  policy  of  Government  guarantee  of  bonds  of  a  private 

company,  with  or  without  a  land  grant,  is  now  condemned. 

Private   capital   can    not   afford   to   do   the   work   except    on 

the    basis    oi    m   polistic   exploitation.      The   Government 

has  i  men.  the  machinery,  and  the  money.     Why 

not   give   Alaska   the  same   help  as  was  given   the   W 

,  though  the  means  be  in  keeping  with  the  limes.' 

FIXE  ORE,  when  present-in  too  large  proportions,  is 

often  the  In'ir  a, tire  of  the  metallurgist,  interfering 
with  the  proper  distribution  of  heat  throughout  the  smelt 

ing  column  by  occluding  the  passages  through  which  the 

gases  of  combustion  must  pass,  ami  producing  an  unde- 

sirable quantity  of  flue-dust  that  is  even  more  difficult  to 
treat  than  the  tine  ore  from  which  it  is  derived.  There 

appears  elsewhere  in  this  issue  a  classification,  by  Mr. 

s.  I.amlis.  of  all  the  processes  that  have  been  de- 

vised for  the  agglomeration  of  Bne  material  of  whatever 

nature.  Mr.  Landis  is  many  centuries  in  error,  however,  in 

citing  the  briquelting  of  peat  at  Paris  as  the  earliest  ex- 

ample of  the  agglomeration  of  fine  material,  for,  like  many 
other  useful   inventions,   it   was  known   to   the   Chinese  in 

early    limes.      Ibn    llalula,    who    in    (he    fi  'enturj 

followed    in    I  i  -    of    Marco    l'olo    in    his    travels 
i\   deal  In    describes  the  making  of  halls 

of  combustible  material   '■  jloflleration  of  line  bitu- 

i-oal   with    a    small    percentage    of   clay    as   a   binder. 
is   still    done   in    the   cities   of   that    country    today. 

lion  is  less  to  the  point   than  application,  however, 

and  the  metallurgists  of   recent    years  who  have  done  so 
much   to  solve  this  difficult    problem  of  the  smelti 

have   accomplished    much    more   than    had    been    Bchie 

all  the  centuries  which  preceded. 

ENGINEERS  are  the  men  who.  according  to  Welling 

ton's  definition,  can  do  well  with  one  dollar  that  which 
any  bungler  could  do  with  two.  after  a  fashion.  This 

faculty  of  the  true  engineer  can  be  exhibited  in  many  ways. 

and   often    no      re   effectively   than    in   economy   of   labor. 

This    is    well    illustrated    in    the    admirable    contribution,    l)\ 

Mr.  George  Spence,  to  the  discussion  of  the  efficiency  of 

native  labor,  which  appears  on  another  page.  Too  oil. a 

an  engineer  who  would  be  disturbed  by  the  necessity  foi 

employing  machinery  of  low  efficiency  is  entirely  unmoved 

by  a  oil  per  cent  efficiency  foreman.  This  is  not  altogether 

unnatural:  the  efficiency  of  a  machine  is  easily  determined, 

but  it  is  not  practicable  to  obtain  the  indicator  diagram  of 

a  foreman  lor  comparison  with  ideal  standards  of  efficiency. 

Mr.  Spence's  contribution  is  equally  notable  as  an  exauiph 

of  the  valuable  jottings  of  an  engineer's  notebook  that 
escape  becoming  of  service  to  the  oncoming  generation  of 

engineers  unless  thus  made  public  Many  men  have  neither 

the  leisure  nor  facilities  for  preparing  long  technical  ai 

tides  upon  a  topic  of  interest,  and  others  have  valuable 

hit-  of  experience  to  communicate  which,  from  their  nature, 

can  scarcely  he  made  the  basis  of  an  article.  We  hope  that 

.me  reader.-,  will  more  and  more  recognize  in  our  'Discus- 

sion' columns  a  proper  place  for  the  publication  of  such 

suggestions,  reflections,  personal  beliefs,  and  bits  of  ex- 
perience as  might  otherwise  never  see  the  light  of  publi- 

cation. 

Cobalt  and  Its  Future 

The  argentiferous  deposits  of  the  Cobalt  district  oi  tin 
tario  arc  an  inexhaustible  source  of  interest  to  economic 

geologists.  The  association  of  a  variety  of  silver  minerals 

with  arsenides  and  sulphides  of  cobalt  and  arsenic  is  un- 

usual, though  not  unparalleled.  Their  mode  of  occurrence 
is  equally  interesting.  Conglomerates,  graywackes,  and 

graywacke  slates,  forming  the   Cobalt    series,   rest   nncon- 

formably  upi    greensl    complex  which  is  regarded  as 
Keewatin.  Both  series  have  been  intruded  by  a  sill  of 

quartz-diabase,  which  is  nearly  horizontal  in  some  parts  oJ 

the  district,  but  steeply  inclined  in  others.  As  soon  as  de 

relopment  of  the  mines  had  proceeded  far  enough  to  fur- 
nish evidence,  considerable  differences  of  opinion  developed 

as  to  the  nature  and  origin  of  these  deposits,  which  have 

been  studied,  to  some  extent   at    least,  by  nearly  all  of  the 

  re    prominent    economic    geologists,    the   most   extensive 

work  having  been  done  by  Mr.  W.  G.  Miller,  provincial 

geologist  of  Ontario,  and  his  assistant,  Mr.  C.  W.  Knight, 
who  in  addition  to  field  studies  has.  in  conjunction  with  Mr. 

W.  C.  Campbell,  made  detailed  petrographic  studies  of 

res.  'flu  most  generally  accepted  opinion,  if  any  one 
mnv  be  regarded  as  of  general  acceptance,  is  that  ore- 

bearing-  lissurcs.  due  to  contraction  upon  cooling  after  the 

intrusion  of  the  diabase,  have  been  tilled  by  up-rising  solu- 

tions subsequent  to  the  intrusion.  The  diabase  and  the 

overlying  Cobalt  series  was  naturally  more  fractured  than 

the  generally  underlying  Keewatin ;  the  conclusion  was 

early  reached  that  the  fissures  would  extend  to  no  great 

depth,  tending  to  disappear  in  the  Keewatin,  and  .early  de- 
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.  which,  in 

■  were  found, 

in  llio  iliabaM  ami  in  tin'  Kcewntin,  ami  recently, 
■  d  in  our  1  I  ̂i-in  in  the  Coi 

ml  also  to  be  profitable 

in  i  \  i ■  i ■  i 1 1 . •  1 1 1 1  \  the  prospects  in  depth  are 
Ural  supposed.     Another  iw  as 

'ii  ti'  deposit!  was  held  by  the  late  5.   f 
Emmons,  who  in  a  notable  i  a]  er  published  in  this  journal 
shortly  before  his  death,  advocated  the  hypothesis  thai  the 

ordinary  type,  their  small 

being  due  to  their  representing  only  the  'roots,'  as  il 
were,  of  I  -   formed  in  great  thickness  of  over- 

lying rocks.    With  I  Ion  a>-  a  basis  ii  i-  easy  i" 
be  the  phenomenal  richness  of  the  veins  to  secondary 

concentration  during  erosion.     This  view  also  leads  to  a 
mistic  outlook  as  to  the  ore-content  of  the  Keewatin 

rocks.     One  swallow  does  nol  make  a  summer,  and  a  few 
veins  traced  a  short  distance  into  the  Keewatin  cannot  be 

ad,  after  the  fashi   f  promoters,  I"  indicate  that 
(tend  to  the  ewige  Uefe,  bnl  the  outlook  is  al  leasl 

now  more  hopeful.    A  district  which  has  one  producer  of 

five  and  one-half  million  ounces  of  silver  annually,  a  set   I 
of  three  and  three-quarter  million,  and  a  third  of  nearly  a 
million  oi   es,  has  established  a  place  for  itself  among  the 
great  districts  of  the  world,  even  if  it  should  be  subject  to 
a  too  early  decline.  We  hope  the  deep  levels  may  prove 
unexpectedly  remunerative,  and  that  this  district,  of  which 
the  early  days  were  youthfully  spectacular,  may  have  a 
succeeding  period  of  quiet  productive  maturity. 

The  Canadian  Mining  Institute 

By  T.  A.  Riceard 

The  reeenl  meeting  of  the  Canadian  Mining  Institute 
(at  Toronto,  March  6  to  8)  must  have  left  pleasant  and 

enduring   impressions  on   those   who   were   in   attendance. 
The  three  days  devoted  to  the  convent  ion  at  (he  King  Ed- 

ward Hotel  passed  rapidly  and  profitably,  affording  oppor- 
tunities neither  too  long  to  be  tiresome  nor  too  short  to 

be  hurried  for  discussion  of  technical  subjects  of  immediate 

interest.  The  chair  was  occupied  most  worthily  by  Mr. 
Frank  D.  Adams,  professor  of  geology  and  dean  of  the 
science  department  in  McGill  University.  His  presidential 
address  was  devoted  to  a  most  appropriate  subject,  namely, 
the  service  rendered  to  mining  by  the  geologist.  Several 
instances  were  adduced  of  the  actual  discovery  of  mineral 

deposits  and  the  consequent  birth  of  profitable  industry 
due  to  the  application  of  scientific  observation  in  the  field, 

notably  the  case  of  Cobalt,  which  owed  its  beginning  to 
the  detection  of  uncommon  minerals  by  Mr.  Willct  G. 
Miller.  Other  instances,  chiefly  in  the  iron  regions,  were 
mentioned.  I  venture  to  add,  however,  that  the  first  aid 
to  mining  on  the  part  of  the  geologist  is  not  often  the 
most  impressive,  for  the  simple  reason  that  usually  he 
conies  in  the  wake  of  the  prospector;  he  does  not  precede 
him.  Most  of  the  big  ore  deposits  of  the  world  have  offered 

a  readily  recognizable  aspect  to  the  first  seeker  that  hap- 
pened upon  them,  for  example,  the  Comstock,  Broken  Hill, 

Mount  Morgan,  Goldfield.  Calumet  &  Hecla.  Not  often  is 

the  geologist  the  first  to  arrive;  be  contributes  intelligence 
to  exploration,  he  unravels  complexities,  he  gives  the  miner 

a  chart  underground,  but  bis  place  is  rarely  in  the  fore- 
front of  mineral  exploration.  At  Tonopah,  Leadville, 

t  lobalt,  Nome,  and  Bendigo  the  conditions  were  not  simple, 
and  the  miner  stood  with  pick  in  hand  until  the  student 

of  nature  overtook  him  on  the  trail;  but  this  has  happened 
rarely. 

This  address,  the  appearance  of  which  in   print   will  be 

ollowed  by  tin-  drj    n 

of   papers  on   ooal 
was  submitted.     These  papers  gave  a  vivid  impression  of 

i ding  to  Mr.  I ».  i     ■ 
the  quantity  of  coal  in  the  Yukon  iihn    ;  in- 

deed,  the   sub-Arctic  the   American   continent 

appear  destined,  like  Spitzhergen,  to  modify  out 

essential  cold.     On  tin  as  stated  bj    Mr.  11. 
Bain,  whoBe  paper  was  read  by  deputy,  the  u 

California  oil  is  now  general  in  maritime  transport  and 
the  Buppl}  of  Japant  ests  another  facl  affecting 
industrial  expansion.  This  writer  submitted  several 
gestive  ideas  in  regard  to  the  influence  of  the  Panama  Canal 
upon  the  trade  routes  of  the  world  and  outlined  the  far- 

reaching  effects  of  the  artificial  uni   E  the  Pacific  and 
Atlantic  waterways.  On  the  program  Mr.  Eugene  Coste 

was  set  down  tor  another  paper  on  the  "fallacies"  of  othei 
people  in  regard  to  the  origin  of  oil,  but  be  did  nol  appear. 
and  so  we  lost  a  chance  of  seeing  once  again  how  oil  does 
not     smooth     the     troubled     waters    of     disputation.      That 

proverbially  benign  effect  apparently  is  not  a  quality  of 
oil  having  inorganic  origin.  Al  the  evening  session  the 

sanitation  of  the  miner's  and  metallurgical  worker's  envi- 
ronment was  discussed  in  a  lecture  by  Mr.  W.  11.  Tolman. 

The  relentless  How  of  his  speech  and  the  rapidity  with 

which  his  magic-lantern  slides  succeeded  one  another  on 
the  screen  were  almost  tun  much  for  any  but  the  most 

alert  of  his  hearers.  I  was  again  convinced  that  the  magic 
lantern  as  an  aid  to  exposition  is  overdone  by  my  American 
friends.  The  picture  thrown  on  a  screen  leaves  no  enduring 

image,  it  is  erased  from  the  memory  by  a  rapid  suc- 
cession  of  similar  pictures,  and  often  tends  simply  to  be- 

wilder the  mind  with  cinematographic  phantoms.  One  or 

two  photographic  illustrations  are  a  decided  help  to  the 
lecturer,  but  an  orgy  of  slides  is  tiresome.  They  leave 
con  fused  impressions  and  detract  from  the  value  of  the 

spoken  word,  which,  skilfully  used,  should  be  a  sufficient 

exposition.  At  the  following  morning  session  the  principal 

papers  were  those  of  Mr.  Robert  H.  Richards  and  Mr.  W. 

R.  Ingalls.  The  famous  author  of  'Ore  Dressing'  received 
an  attentive  hearing  to  bis  timely  description  of  tes.ts 

made  by  him  in  the  concentration  of  the  silver  ores  of 
Cobalt.  The  editor  of  the  Engineering  and  Jlitiiiiy  Journal 
gave  an  excellent  paper  on  recent  progress  in  electric  zinc 
smelting,  a  subject  on  which  he  is  a  recognized  authority. 

So  far  there  had  been  but  little  discussion;  in  the  after- 
noon, however,  the  paper  on  the  domes  of  Nova  Scotia, 

by  myself,  put  several  of  the  representatives  of  the  mari- 
time Province  on  the  alert.  It  was  known  that  in  1905  I 

bad  made  a  report  for  the  Government  on  the  best  method 

of  aiding  the  Nova  Scotian  gold-mining  industry,  and  it 
was  known  that  the  report  bad  not  been  published,  because 
it  was  not  optimistic.  The  beautiful  structure  of  the 
doubly  anticlinal  lodes  of  this  region  and  the  attempt  to 

explain  the  mysterious  erenulation  characteristic  of  the 
veins  was  subordinated  to  the  personal  and  political  aspects 
of  the  subject.  However,  my  desire  to  be  fair  and  to  be 

as  discreet  as  circumstances  permitted  was  fortunately  ap- 
preciated and  elicited  the  most  friendly  comment  from 

Messrs.  John  E.  Hardman  and  F.  H.  Sexton,  both  of 

whom  made  notable  contributions  to  the  ensuing  discus- 

sion. Papers  on  the  geology  of  Porcupine  were  then  pre- 
sented by  Messrs.  A.  E.  Barlow  and  Reginald  E.  Hore. 

These  received  close  attention,  and  the  comment  of  Messrs. 

J.  B.  Tyrrell  and  W.  P.  Ferrier.  Then  came  an  unex- 
pected outburst  on  the  part  of  Mr.  H.  E.  T.  Ilaultain. 

professor  of  mining  in  Toronto  University.  He  complained 
that  certain  geologists  took  themselves  too  seriously  and  so 
forth.     This  provoked  no  retort,  despite  the  fact   that  the 
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deal  invited  iho  culprits  to  respond.  Good  nature 

marked  all  t lie  proceedings  and  prevented  friction  through- 

out. Mr.  Charles  A.  O'Connell  gave  the  story  of  Cobalt 
and  foretold  the  extent  of  its  probable  productivity.     His 

recital  of   facts  was  interesting  ami  his   forecast    sei 

to  me  to  i  |i  utally,  to  thos    oi   us  who 

had  not  been  to  I  oball   he  gave  an  instructive  outli   E 

the                                      il    area.     Mr.   Tyrrell   sub 

the  data  collected   by   him   in   regard   to   the   Cop 

district,  an  almost  mythical  part  of  the  Northland.    He  has 

traveled    widely   throughout    sub-Arctic    Canada, 

the  earth's  surface  that   h:                s  yel   but  slightly  ex- 
plored and  offers  many  chances  to  the  mi   g  adventurer. 

During  this   sessi   tie    president    announced    thai    Capt. 
Scott  had  reached  the  South  Pole,  evoking  general  (but 

mistaken  I  applause,  for  we  learned  next  day  that  Capt. 

Roald  Amundsen  was  the  man  who  had  accomplished  the 

feat.     He  also  is  the  man  who  deserved  whatever-  hi   r  il 

may  cany,  for  he  found  the  northwest  passage,  the  chief 

result  of  the  long  continued  gymnastic  exercise  and  mis- 

placed sentiment  associated  with  polar  adventure.  If  5- 
ounce  gold  were  announced  at  either  Pole,  or  near  either 

of  them,  I  venture  to  say  thai  there  are  a  hundred  pros- 

pectors in  Canada  and  Alaska  that  would  get  there,  with- 

out fuss,  medals,  or  speeches.  In  the  evening  of  this,  the 

second  day.  we  had  a  smoking  concert,  rendered  memor- 

able by  one  of  Mr.  dames  F.  Kemp's  humorous  sketches. 
This  time  it  was  an  account,  illustrated  by  the  magic  lan- 

tern, of  how  he  reached  the  Pole  and  what  lie  found  there. 

Colonel  A.  M.  Hay  sang  a  clever  composition  of  Ins  own 

on  a  kindred  subject;  Mr.  J.  Parke  Channing  told  some 

excellent  stories;  I  ventured,  under  the  protection  of  the 

chairman.  Mr.  .1.  J.  Penhale,  a  fellow  Cornishman,  to  read 

some  supposedly  humorous  verses;  and  the  harmony  of  the 

pr   lings  was  emphasized  by  a  glee  club  from  the  Cni- 

versity,  together  with  general  singing,  such,  for  example, 

as  the  chorus  following  the  rendering  by  Mr.  R.  \V.  Brock, 

the  director  of  the  Canadian  Geological  Survey,  of  "Drill; 

ye  terriers,  drill',  the  official  saga  of  the  Canadian  Mining 
Institute. 

Tin  last  morning  session  was  devoted  to  several  im- 

portant papers.  Mr.  J.  Parke  Channing  save  a  lucid  and 

instructive  description  of  the  mining  and  milling  methods 

practised  at  the  Miami  copper  mine.  The  on.  avi 

2.58  per  cent  copper,  disseminated  in  schist  as  chalcocite. 

Of  this.  7."i  per  cent  is  extracted,  so  that  the  yield  is  :;7 
pounds  copper  per  ton  of  ore.  Among  the  noteworthy 

features  is  the  saving  of  water,  only  365  to  500  gallons  of 

new  water  being  consumed  per  ton  of  ore  treated  in  the 

  centrator.     The  total  consumption  of  new  ami   re-used 

water  is  2100  American  gallons  per  ton  of  ore.  Reference 

was  made  to  the  good  work  done  by  the  Hardinge  conical 

tube-mills,  a  mention  highly  pleasing  to  the  inventor,  who 
was  present  in  the  audience.  Power  at  Miami  costs  1.25 

cents  per  kilowatt-hour,  oil  being  used  at  $1,711  per  barrel 

delivered.  In  response  to  a  question,  Mr.  Channing  out- 

Lined  the  story  of  the  discovery  of  this  famous  mine,  and 
showed  how  sometimes  romanci  is  linked  to  science.  Tin- 

was  a  pleasant  touch.  Thi  other  unexpected  in- 

cident, Mr.  Haultain  drawing  attention  to  the  fact  (Ian 

(wo  such  authorities  as  i\le-srs.  Richards  and  Channing  had 

adopted  the  style  id'  using  the  singular  of  tailing,  concen- 
trate, slime,  sand,  and  similar  terms,  when  the  meaning 

does  not  involve  a  plural  idea.  Mr.  Haultain  congratulated 

the  reformer  to  whom  this  usage  was  to  be  credited,  hut 

asserted  his  own  nndeviating  conservatism  in  the  matter. 

After  Mr.  Channing  came  Mr.  V.  Lj  rrison  with 

per  on    the   persistence  »f  ore   in   depth.      T 

of  course,  is  highly  contentious  hut  always  fascinating. 

'flu'  discussion  was  started  hv  n   recognized  anthoritv.  the 

Columbia  University  professor.  Mr.  Kemp,  ami  was  con- 

tinued by  several  other  experienced  men.  This  discussion, 

when  it  ap)  ears  iii  print,  will  prove  interesting.  A  thought- 
ful paper  on  ih   lm  |  resented  by  Mr. 

F.  II.  Srxli.i..,w  ho  is  known  to  have  done  excellent  educa 

tional  work  in  Nova  Scotia.     The  paper  was  based  on  his 

unce  in  that  Province,  supplemented  by  the  carefu 

of  European  methods.     The  professor  of  mining  at 

Mci  ;dl   University,  Mr.  J.  B.   Porter,  offered  some  useful 

comment,  and  others  followed.     It   was  evident  then,  as  at 

limes  during  the  meeting,  that   those  assembled   wen 

as  quick  to  appreciate  can  Sc  study  as  they  were 

to  detect  slipshod  reasoning  or  merely  showy  observations 

li    must   be  added,  however,  that   there  was  not  much  of  il" 

nieious  type  of  exposition,  The  papers  were  mainlj 

earnest  contributions  to  technology.  In  the  afternoon  two 

famous  geologists,  Messrs.  .lames  F.  Kemp  and  Waldemar 

Lindgren,  addressed  the  convention  on  favorite  subjects, 

namely,  contact  zones  and  vein  formation.  Mr.  Kemp  sup 

I  lemenled  his  researches  on  the  garnets  and  other  minerals 

that  testily  to  the  agency  of  magmatic  waters  at  the  con 

tact  of  eruptive  rocks  with  limestone,  as  illustrated  by 

andradiio.  a  ferruginous  garnet  Mr.  Lindgren  described 

the  detailed  structure  of  the  veins  al  Republic,  in  the  stab 

of  Washington,  and  drew  attention  to  the  replacement  of 

calcile  by  quartz;  also  the  frequent  presence  (in  veins  of 

geologically  recent  age)  of  adularia,  a  variety  of  or
tho- 

elase.  I  bad  beard  him  lecture  at  McGill  University. 

Montreal,  a  few  .lays  previous,  and  regretted  that  others 

present  had  not  been  so  fortunate.  In  the  evening  a  pub- 

1„  I   met  marked  the  close  of  the  meeting.  This  con- 

cluding function  was  likewise  highly  successful.  The  result 

of  i  he  election  for  a  new  president  was  announced  most 

gracefully  by  the  unsuccessful  competitor,  Mr.  G.  G.  S. 

Lindsey,   K.   C.   a   public-spirited   citizen  of  Toronto,   w
ho 

I   red  himself  in  his  generous  tribute  to  Mr.  A.  E.  Bar 

low,  elected  president  that  day.  A  society  is  fortunate  t
hat 

has  the  choice  of  two  such  men.  Mr.  Barlow.  I  ascertained 

later,  is  beloved  throughout  the  northern  mining  regions  of 

Canada,  as  much  for  his  geological  ability  as  for  bis  manly 

sincerity.     The   toast    of   the   Ontario   legislature   recei 

,.-,   sc   from  Capt.  H.  A.  C.  Machin,  who  used  his  fine 

voice,  not  only  in  an  effective  speech  but  in  song  «s  well, 

later  in  the  proceedings.  The  Mining  Industry  was  the  toast 

to  which  Mr.  Channing  responded;  it  is  not  often  that  en 

gineers  are  good  speakers,  but  this  was  the  second  time  the 

same  day  that  my  friend  had  proved  an  exception.  Responses 

to  the   loasl    of   Hie  Sister  Societies   were  made  by   Messrs. 

Kemp,   Sext    and  myself.     This  suggests  the  mention   ol 

the  fact  that  the  American  Institute  sent  a  delegation  of 

thoroughly  representative  men.  many  .if  whom  might  be 

rated  as  also  representing  the  Mining  and  Metallurgical 

Society  of  America.  The  British  Institution  was  not 

officially  represented  by  anyone,  for  I  was  there  unofficially. 

This  wis  a  great  pity,  for  at  one  lime  it  had  been  planned 

to  bold  a  joint  meeting  of  the  Institution  and  the  Canadian 

Institute.  All  I  need  to  say  is  that  my  compatriots  missed 

a  rare  chance  to  become  acquainted  with  men  and  things 

worth  knowing.  The  meeting,  in  my  opinion,  was  one  ol 

the  most  pleasant  and  instructive  ever  held.  It  was  marked 

bj  I  lie  hospitality  of  the  Canadians  and  the  valuable  pa] 
of   the    American    contingent.      For   the   excellent   arrange 

.  all  of  us  were  in  debt  to  Mr.  II.  Mortimer-Lamb,  the 

secretary.     This.  1  am  glad  to  add.  was  generally  re 
The   Canadian    Institute  seems   destined   to   be   a   i   nor 

meeting-place   for  those  that   search   for  minerals  and  de 
scribe  their  experience  iu  the  language  if  nol  always  of  the 

Bible,  nor  even  of  Shakespeare,  then  at  least  in  a  tongue 

■  ■-  current  throughout  the  chief  mining  regions  •>! 
rid 
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The  Future  of  Cobalt 

It.      (     !  -       \        I   I", 

■|(a  iii  Cobalt   for  the  past   seven  yean,   1 
IB  mora  of  u  than   I  he  majority  of  engi 
but  I  I  lira  then  i  ineed  thai 

this  district  is  without  a  peer  on  tlie  eontineiit.  The 

proved  ore  bearing  tone  is  ■   bj  three  miles, 
and   from  within   this  lone  there   has  been   produced   in 

years  to  January  1.  liM'j.  126,0G4,189  ox.  of  silver. 
[  do  not  think  there  has  ever  been  anywhere  on  tb   n- 
tiniMit  a  district  iis  rich  »>  Cobalt,  which  was  -.>  long 

producing  before  it  attracted  particular  notice.  It  was 

nol  until  August  l!""i,  three  years  after  the  discovery,  that 

MAP  OF  THE  CODALT   DISTRICT. 

more  than  passing  notice  was  given  the  district.  At  that 

time  there  woe  about  twelve  producing  properties.  The 
whole  of  the  township  of  Coleman  had  heen  staked,  and 

any  man  who  could  show  'cobalt  bloom'  on  his  claim  could 
sell  it.  Some  have  said  there  was  an  orgy  of  speculation, 
hut  that  was  largely  fabrication.  I  know  well  that  all  the 

statements  issued  by  the  Department  of  Mines,  and  most 
of  those  over  the  signature  of  \V.  (!.  Miller,  warned  the 

public  time  and  time  again  against  reckless  speculation 

and  the  purchase  of  claims  that  were  not  inside  the  proved 

ore-hearing  zone  or  that  had  not  heen  examined  by  a  com- 
petent mining  engineer.  Mr.  Cochrane  and  the  officers 

of  the  Department  did  all  in  their  power  to  protect  the 

public. 
The  production  to  date  is  stated  as  being  126,064,189 

oz.  fine  silver,  worth  $64,918,752.  The  first  shipments 
were  made  in  1904.  The  total  shipped  that  year  was  159 

tons.  The  following  year  the  shipments  amounted  to  over 
2300  tons,  and  from  then  increased  by  leaps  and  bounds 

until  the  year  1910,  when  33,000  tons  was  shipped.  The 

shipment  in  that  year  had  a  value  of  $15,500,000.  In  1911 

the  tonnage  declined  somewhat  and  less  than  25,000  tons 

was  shipped,  but  the  grade  was  higher,  owing  to  the  fact 

that  more  was  shipped   in   the   form   of  bullion    and   con- 

*Abstract   of   a   paper   read    before   the   Canadian    Mining 
Institute. 

Ii    is  difficult  I..  .  , i. .ii nt   ot    . 

dends   paid,   hut    the 
distributed  In  compel  I   lent 

..I    Mm.  s       To  tins  -1.  000,000  ii- 

the  profits   i  mm   privately    owned   properties,     From  tbi 
inception  of  operation   in  the  year   1004   to  dat 

nratc  nun.-  Inn i  Iters,  bnl    1 7  of  this 

number  did  not  ,   tribute  to  tin   tpul  during  lull. 
Much    lias    be. 'ii    said    and    written    us    to 

the  Coball  men.  and  tin-  articles  by  \v.  i;.  Miller,  < 
Knight,  and  others  have  bei  poi  The 

bulk  of  the  ore.  us  formerly,  comes  from  the  Lower  Union 

ian  formation,  and  whili  >    I   i  i    the 

bteewatin  series  lias  been  considerable,  il  tonus  only  p 

portion  of  the  whole.  The  quantity  of  ore  extracted  from 
the  veins  in  the  diabase  is  small.    Bince  the  year  1906  thi 

extent   of  the   proved   ore-bearing   zone   lias   not    I   a 
larged.  The  limit  is  marked  on  the  south  ami  east  by  the 

Temiskaming  mini',  on  tin.  west  by  the  Princess,  and  pi 
the  north   bj    tlie   Hudson    Bay.     The  district    west   of  the 
town  of  Cobalt,  extending  to  Portage  hay.  has  I   u  pros 

pected,  but  no  productive  veins  have  as  yet  been  found. 

The  properties  on  wlial  is  termed  the  'West  Ridge',  extend- 
ing from  the  Hudson  Bay  on  the  north  to  the  KulTalo  on 

the  south,  have  been  especially  consistent  producers.  This 
is  largely  accounted  for  by  the  multiplicity  of  veins  in 
the  Huronian  formation  along  Ibis  ridge.  Taking  a  line 
from  the  Hudson  Bay  through  the  Trethewey,  Cnniagas. 

and  Buffalo  mines.  I  would  venture  to  say  that  in  this  area 

there  are  more  than  Sll  known  productive  veins.  These 

are  largely  made  up  of  the  main  vein  systems  running  east 
and  west  from  which  innumerable  branches  lead.  The 

Trethewey  property  alone,  from  the  main  vein  system  near 
the  south  end  of  the  property,  has  22  productive  veins. 
Some  of  these  are  branches  from  the  main  vein  system, 
which  strikes  east.  It  will  doubtless  interest  all  mining 

engineers  and  geologists  to  know  that  only  four  of  these 
veins  showed  a  marked  outcrop  on  the  surface,  and  ore 
was  found  in  only  two  at  the  surface.  More  than  six 
do  not  come  closer  to  the  surface  than  50  feet. 

As  to  the  origin  of  the  ore,  much  has  heen  said  and 

written  during  the  past  eight  years,  and  many  theories 
have  been  advanced.  Personally  I  am  firmly  convinced 

that  the  theory  first  advanced  by  W.  G.  Miller  is  the  only 
one  tenable. 

During  the  past  three  years  much  has  appeared  in  the 
public  press  as  to  the  decline  of  the  Cobalt,  but  I  am 

extremely  doubtful  whether  the  peak  of  production  has 

yet  been  reached.  The  immense  quantity  of  milling  ore  which 
is  to  be  extracted  leads  to  the  belief  that  the  maximum 

number  of  tons  per  annum  will  not  be  reached  for  several 

years.  The  Nipissing  Mines  Co.  is  now  constructing  a  mill 

with  a  capacity  of  200  tons  per  day,  and  this  •  will  be 
in  operation  some  time  in  the  fall.  This  will  largely  in- 

crease the  output  of  the  district,  as  it  is  admitted  by  all 

that  this  property  (the  Nipissing)  is  still  the  premier  pro- 
ducer. On  this  property,  comprising  846  acres,  has  been 

found  the  greatest  number  of  veins,  and  the  tonnage  of 

milling  ore  will  undoubtedly  be  much  larger  than  that  con- 
tained in  any  of  the  other  mines  at  Cobalt.  There  has 

been  a  vast  improvement  in  the  method  of  concentration 

during  the  past  five  years,  and  the  tonnage  in  all  tht 
mills  has  been  largely  increased. 

The  history  of  most  mining  districts  of  a  similar  nature 
shows  that  the  time  from  the  inception  of  operation  to 

the  peak  of  production  does  not  cover  more  than  seven 

or  eight  years.  The  decline  to  nominal  production  covers 
a  much  longer  period,  and  when  it  is  known  that  there 

are  extremely  favorable  chances  of  finding  other  product- 
ive orebodies  within  the  proved  ore  zone  it  will  be  seen 

that  ten  years  would  not  be  too  long  a  period  to  estimate 
as  the  future  minimum  life  of  Cobalt.  I  am  willing  to 

predict  that  the  total  production  will«exceed  250,000,000  oz.. 
and  while  this  statement  may  be  criticized  as  being  the 

view  of  an  extreme  optimist,  I  make  it  without  reserve, 
for  it  is  largely  based  on  the  figures  covering  the  past 

seven   years'   production   as  herein   given. 
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Packing  Supplies  in  a  Mining  Region 
mes  Davis 

Many  undeveloped  prospects,  thai  are  miles  away  from 

a  railroad,  and  by  no  means  accessible  with  wagons,  re- 
main undeveloped  tor  no  other  reason  than  that  they  arc 

loo  hard  to  reach  with  snitable  machinery.  From  a  purely 

economic  standpoint,  the  miner  who  goes  into  mining  to 

win,  necessarily  must   ask  the  question:    "Is  it   accessible  1 
Can   this   prospect   !»■   reached   with  supplies  wil   I    too 
much  expense;  without  enhancing  the  cosl  of  the  venture 

beyond  hope  of  profit  .'" 
This  problem  can  he  met,  to  a  certain  degree,  by  the 

proficient  packer.  In  many  instances  an  unskilled  mule- 
teer is  employed  to  transport  heavy  pieces  of  machinery 

and  supplies,  to  the  detriment  of  the  enterprise,  owing  to 

FIG.    I.       THE    SADDLE. 

the  cost  such  a  course  involves,  not  only  in  regard  to 

unnecessary  labor,  hut  also  in  the  maiming  and  often  com- 
plete incapacitating  of  animals.  In  Ibis  article  I  aim  to 

remind  those  who  are  confronted  with  such  difficulties 

that  there  is  a  comparatively  easy  ami  scientific  way  to 

transport  certain  loads;  that  there  exist  certain  'tricks  of 

the  trade',  certain  hitches  and  devices  in  packing,  that 
call  for  attention  on  the  pari  of  the  adventurer.  The  fol- 

lowing illustrations  will.  I  hope,  give  some  idea  of  the 
use  of  the  most  important  hitches,  and  frames,  used  by 

experienced  packers,  which  I  have  seen  employed  with  suc- 
cess in  northern  California  by  such  skilled  men  as  B.  J. 

Ncilon  and  Herbert  Finley,  who  have  packed  machinery 
in  the  most  rugged  section  of  the  state. 

The  Saddle 

The   modern    pack-saddle    is   e   posed    of    two   distinct 
parts;  the  tree  or  frame,  and  the  pad  and  cover.  The 

me  is  usually  built  of  seasoned  oak  limber.  It  has 

six  component  parts,  as  shown  in  the  figure,  which  are 

fastened  together  with  holts  suitable  to  the  size  of  the 

frame.  In  many  instances  nails  are  used  for  fastening. 

but  they  are  far  inferior  to  holts.  a-  there  is  apt  to  be 

some    'give'    to    nails    when    they    are    not    clinched.      Such 

'tacked'  saddles  are  likely  to  cause  injury  to  the  animal. 
and  should  he  avoided.  The  saddle  should  always  be  built 

to  lit  the  animal's  hack,  therefore  1  and  2  of  Pig.  1  should 
he  hewn,  and  smoothed  accordingly.  Incidental  to  the 

frame  are  the  breast-strap  and  crupper.  These  are  fast- 
ened  to  the  frame  by  means  of  buckles,  which  can  be  used 

jiilate  the  position  of  the  frame  upon  the  back. 

The  pad  and  cover  may  he  taken  together  as  the  second 
part  of  the  saddle.  The  pad  is  made  of  canvas  and  leather, 
and  takes  the  form  of  a  rectangular  bag  with  holes  cut 

in  the  plane  across  the  centre,  large  enough  to  accom- 
modate the  horns  of  the  frame.  Both  sides  of  this  bag 

are  filled  with  grass  of  some  sort,  so  that  the  rough  sur- 

FlG.   II.      COVER   ASH   CLNCH. 

face  of  the  pack  may  rest  upon  (his  soft  pillow.  The 
cover  is  nothing  more  than  a  canvas  strip  which  is  thrown 

over  the  saddle-pad  to  bear  the  brunt  of  wear  and  tear. 
It  tits  on  the  saddle  exactly  like  the  pad,  and  is  in  fact  a 

part  of  it. Ropes 

Pack  ropes  may  be  divided  into  three  classes,  of  which 

the  cargo  ropes  are  the  first  class.  These  are  usually  half- 
inch  ropes  about  35  or  40  ft.  long,  with  a  noose  at  one 

end.  The  cargo  rope  is  used  to  lash  or  bind  several  pack- 

ages into  side-pack,  which  in  turn  is  half  a  mule-load. 
It  is  much  more  convenient  to  handle  a  tightly  lashed  side- 
pack  consisting  of  several  different  parts  than  to  handle 

the  same  parts  separately.  As  a  rule,  there  are  two  cargo 
ropes  per  animal,  in  a  well  regulated  outfit,  as  provision 
must  be  made  for  two  lashed  side-packs. 

The  sling  ropes  are  the  second  class.  These  ropes  are 

also  about  35  or  40  ft.  long,  and  are  frequently  inter- 
changed with  ropes  of  the  first  class.  In  fact,  most  pack 

ropes  are  of  this  average  length.  At  each  end  of  this 

rope  there  is  a  'turks-head'  knot.  The  sling  rope  is  fast- 
ened on  the  fore  boms  of  the  saddle  by  means  of  a 

double  half-bitch  at  the  centre.     The  primary  purpose   for 
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which  thi-.  -.-,1   is  to  li"ld   the  rid*  DOeks   in   pod 
t  ion  iii  order  to  strike  a  bal 

Tin'   last   and   ni"-i    important   elan   embraces   t !>••   lash 
ropaa,    Bopa,  eineh,  and  1   k  comprise  the  lash  roj  e.   The 
cinch  is  generally  mad*  of  heavy  canvas,  while  the  rope 

ami  abonl   1"  ft.  long;  the  hook  may  be 

paekei  :  v  shown  ■  ri*»  of  n  diamond  hitch  from the  top 

'I'm 

The  i   itnon  load,  as  I  have  chosen  to  pall  it,  is  usually 
made   up  of  two  side  packs      I    ~li;ill    not   exclude   from 
this  load  the  incidental  top  pack,  for  very  often  pad 

Fig.  III.    the  pack-saddle. 

made  from  auy  hard,  tough  wood,  oak  being  very  service- 
able. 

The  Diamond  HlTCB 

It  is  with  the  lash-rope  thai   the  well  known  diamond 
hitch   is   formed.     Too  much  cannot    be  said   in   favor  of 

this    simple,   effective,    systematized    device.      As   soon    as 
the   packer  determines  that   the  load   is  riding  straight   by 

Fig.  IV.    the  diamond  botch. 

sighting  along  the  line  of  the  horns  of  the  saddle  and 

the  animal's  back  as  it  is  being  led  away  at  its  regular 
pace,  he  completes  his  work  with  the  diamond  hitch.  There 

are  various  other  hitches,  as  the  'double  diamond',  and  the 
'squaw  hitch',  but  of  all  hitches  the  diamond  is  far  supe- 

rior, except  in  a  few  special  cases.  The  double  diamond 

is  frequently  used  with  high  top-packs,  and  the  squaw 
hitch  is  often  the  choice  of  those  who  work  alone,  but 
even  in  such  instances  the  diamond  is  preferred  by  men 
who  know  the  relative  merits  of  the  two.  The  figure  illus- 

trates the  diamond  hitch  better  than  a  detailed  descrip- 

tion, while  skill  in  the  art  of  'throwing'  the  diamond,  as 
distinct  from  'weaving'  it,  can  only  be  attained  with  satis- 

faction by  actual   experience  and  instruction   by  proficient 

of  small  weight  deserve  special  care,  and  therefore  cannot 
be  lashed  to  other  portions  of  the  burden.  In  this  case 

such  a  top-pack  may  be  placed  on  top  of  the  two  side- 
packs,  directly  above  the  horns  of  the  saddle,  assuming 
that  the  side-packs  are  of  equal  weight.  However,  a  top- 
pack  of  this  type  can  be  made  an  effective  instrument  in 

balancing  an  uneven   load.     In   that  case,  the  lesser  side- 

FlG.    V.      TOP-PACK    FRAME. 

pack  is  lowered  slightly  and  the  top  pack  placed  on  top 
of  it  rather  than  on  the  horns,  as  mentioned  before.  It 

is  always  best  to  place  the  top-pack  beneath  the  tie-ends 
of  the  sling  rope,  -which  crosses  over  the  pack.  Frequently, 
however,   the   sling  rope   is   tied   and   the   top-pack   placed 
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ii.   Inn   the   first   method   is  preferable  where   possible. 

Weight  Against  Bt 

Inexperienced  mi  ittention  to  a 

'crooked'  load  while  on  the  trail.     > 
ally  doI  crooked  except  to 
who  know  the  business  tl 

the  rale  of  *bi  I  it.'     A  bulky  box  weij 
Urn  lb.  '-in  often  be  i  laced  to  offset  a  side-pack  of  smaller 
proportions  weighing  150  lb.  Such  a  load  appears  awk- 
ward  ami  uncomfortable  i  i    si,  but  so  long  . 
saddle  sets  straight   the   packet    rests  assured  thai    no  dis 

comfort  is  produced.    The  essential  thing, 

a   balance  with   the  load,  and   to  always  keep  the  saddle 
in   position,  and  in   pro|  er  relation  to  the  burden  and  the 
saddle  blankets. 

The  Barrel  and  Pipe  Hitch 

freight  in  various  forms  and  shapes  is  constantly  con- 
fronting the  muleteer  with  as  many  different  problems. 

Barrel  loads  are  a  source  of  much  chagrin  to  the  inexperi- 
enced   adventurer,    and   yet    professional     packers     rej 

PACKING  CABLt    mi;    lilt  NELLIE  TRAMWAY,  TELL!  RIDE. 

when  barrels  of  sugar,  pork,  and  particularly  whisky,  must 
be  transported  many  miles.  The  barrel  hitch,  a  handy 

device   to   meet    the   difficulty,    readily    transforms    the    load 

from  an  eyesore  to  a  treat.  Here  again  the  trick  is  per- 
formed with  the  sling  rope.  I  have  explained  above  how 

the  sling  rope  is  attached  to  the  saddle.  One  division 

of  this  rope  is  thrown  to  the  'off'  side  of  the  animal.  The 

'near'  side  rope  is  brought  around  in  such  a  way  that  it 
is  wrapped  several  times  around  the  rear  horn,  leaving 
a  small  loop  betweeu  the  two.  which  is  then  permitted  to 

hang  suspended  on  the  'off'  side,  similar  to  the  firs!  rope. 
The  barrel  is  then  lifted  to  the  top  of  the  saddle,  so  that 
it  rests  on  the  forks  of  the  homs.  The  two  ropes  are 

gathered  up  in  a  coil  and  thrown  over  the  top  of  the  bar- 

rel, so  thai  they  pass  over  the  top  and  bottom  hoops  re- 
spectively, or  at  least  very  near  them.  With  the  first  barrel 

still  resting  or  be  lion  -.  and  the  two  ropes  as  described, 
barrel  No.  2  may  be  lifted  into  position.  The  rear  rope  can 
then  be  drawn  over  barrel  Xo.  2  near  the  band,  as  in  the 

first  case,  b  oughPthe  loop  between  the  horns, 
and  thence  bail  ronl  band.     At  this  point  the  first 

.  which  was  described  as  being  beneath  the  fore  pari 
of  barrel  No.  2.  is  carried  over  and  lied  to  the  rear 

which  has  already  been  passed  through  the  loop.  Having 

tied  these  two  ropes,  the  off-side  man  may  roll  barrel  No.  1. 
from  the  top,  settling  it  in  position  on  the  off-side.  If  the 
load  sets  too  nigh,  or  the  side  packs  are  unevenly  balanced, 
the  trouble  ed  and  adjusted  by  slacking 
up  in  the  knot. 

The  same  hi  be  used  for  pipe  loads,  in  fact  this 

hitch  is.  properly  speaking,  the  'pipe-hitch.'  though  it  is 
most  frequently  -  barrel  hitch.    When  packing  long 
joints  of  pipe,  however,  the  car;ro  ropes  are  used  to  tie  the 

together  to  hold  the  loads  in  place,  as  well  as  to  pre- 
any  overhanging  tree  branches  from  catching  hold  be- 

tween the  two  side  packs. 
Ti.e  Pack 

Lai  •      ly    top-packs   cause   more,  trouble   than    an\ 
other   load,    both  tl    and    muleteer.      They   are 

stanlly  shii  i  slight  move: 
may  plunge  an  animal  to  destruction.  In  order  to  accom- 

modate single  packs  which  are  too  heavy  for  side  packs,  the 

top-pack  fiame  was  devise, 1.  This  construction  is  nothing 
I  linn  a  heavy,  false  frame  built  of  2  by  4-in.  scantling 

and  made  to  tit  solidly  on  the  saddle.  The  two  pieces  on 
the  side  are  notched  on  top  at  each  end.  and  into  this  in- 

is  carefully  fitted  the  cross-piece  that  joins  the  two 

sides.  When  fitted  upon  the  saddle  these  cross-pieces  are 

level  on  top,  any  slipping  either  to  the  front  or  to  tin- 
rear  is  prevented  by  the  horns  of  the  saddle  as  these  are 

ad jacent  to  the  cross-pieces,  respectively,  and  betweeu  them. 

The  principal  knack  in  using  a  top-pack  frame  lies  in 
j  it  firmly  into  position.  On  every  frame  there  is 

usually  about  three  inches  of  the  longitudinal  scantling  (as 

distinct  from  the  cross-pieces)  that  extends  beyond  the 

'loss-pieces  of  the  frame.  Beginning  again  at  the  point  of 
origin  of  the  sling  rope,  wdiieh  is  at  the  front  horn  of  the 

saddle,  the  two  divisions  of  the  rope  are  used  to  fasten  the 

frame  on  both  sides  id'  the  saddle.  On  the  near-side  the 
rope  is  drawn  free  and  is  then  carried  over  the  jutting 

scantling,  given  about  three  turns  completely  around,  thence 
il  is  carried  down  around  beneath  the  saddle  corner,  over 

I  he  cinch,  around  the  rear  corner,  up  again,  and  over  the 
jutting  point  at  the  rear  end  of  the  frame;  about  three  turns 
are  taken  as  at  the  front  end  and  then  the  rope  is  tightened 

ami  tied  as  shown  in  the  figure.  The  same  operation  is  per- 

formed on  the  off-side,  and  when  well  done  and  completed 
the  frame  is  fixed  and  immovable.  The  top  of  the  cross- 

pieces  then  affords  a  level  plane  which  will  accommodate 

any  angular  load.  On  a  top-pack  no  hitch  with  a  sling  is 
necessary.  The  load  is  merely  balanced,  adjusted,  and.  if  it 
is  a  piece  of  machinery  or  the  like,  may  often  be  prevented 

from  slipping  by  the  use  of  nails  which  can  be  driven  into 
the  frame.  The  diamond  hitch  with  the  lash-rope  is  really 
all  that  is  needed.  Very  often  where  the  trail  to  be  fol- 

lowed is  very  much  down-hill,  or  up-hill,  the  front  cross- 
piece  ean  be  built  up  a  trifle  higher  than  the  rear,  or  the 

reverse,  according  to  the  grade  of  the  trail  which  the  pack 

must  be  carried.  Fig.  V  shows  the  top-pack  frame  titled 
to  the  saddle  and  tied  with  the  sling  rope. 

The  Lumber  Frame 

One  of  the  most  useful  contrivances  of  the  muleteer  is 

the  lumber  frame.  Lumber  being  a  necessary  article  must 

often  be  carried  miles  on  mule-back,  and  as  it  is  unwieldy 
and  cumbersome  it  is  often  more  expensive  to  transport  it 

by  pack-train  than  to  whip-saw  it.  In  fact  it  would  be 
almost  invariably  so.  if  the  inventive  mind  of  the  packer 

had  not  quickly  devised  an  easy  way  of  loading  lumber.  The 
lumber  frame  is  easily  described,  because  of  its  simplicity. 

It  is  built  up  of  two  divisions  which  are  similar  in  struc- 
ture. Each  division  is  made  of  1  by  12  by  36-in.  lumber. 

Across  each  end  of  this  piece  is  nailed  a  strip  to  strengthen 

the  board,  and  at  the  same  time  to  accommodate  pegs  which 
are  driven  into  holes  near  the  lower  ends  of  the  strips.  The 

lumber  rests  upon  these  pegs,  is  balanced,  and  lashed  by  the 

lash-rope.  The  sling  rope  is  used  to  tie  the  ends  together. 
The  two  divisions  are  tied  together  with  *4  or  %-in.  rope. 

and  in  order  to  make  them  firm  the  two  tie-ropes  are  in  turn 
tied  together  with  a  third  rope  which  ean  be  twisted  by 
means  of  a  short  stick,  held  in  place  by  a  string. 

Packing  a  Miller  Rijcg 

Il  seems  that  there  is  always  a  solution  for  every  problem. 

For  a  long  time  a  muller  ring,  if  packed  over  a  very  rough 
trail  meant  much  risk,  owing  to  its  shape  and  weight.  A 

ring  weighing  SO  lb.  and  of  awkward  shape  naturally  fall- 
into  the  class  of  hard  top-packs.  But  after  packing  these 
rings  on  top  for  many  years  the  idea  of  placing  the  rings 
around  the  mule  occurred  to  one  of  the  packers.     The  qucs 
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The  Purisima  Grande  Mill,  Pachuca 

By  E.  Girault 

'This  mill,  designed  and  buili  under  my  supervision, 
is  at  the  place  once  occupied  by  the  oldest  hacienda  de 

patio  of  Pachuca,  where  it  is  said  that  Bartholomew  de  Medina 

invented  in  1557  the  amalgamation  process.  Some  interest- 
in";  features  of  the  new  mill  are  that  it  is  built  on  prac- 

tically level  ground  and  that  Chilean  mills  are  used  as 

primary  grinding  machines:  four  of  these  were  taken  from 
the  old  mill.  These  four  Chilean  mills  are  the  only  old 

machinery  used  in  the  new  construction.  About  100  tons 

of  ore  is  put  through  the  mill  per  24  hours;  the  general 
plan  of  operation  consists  of  fine  grinding,  concentrating, 

agitation  in  Pachuca  tanks,  filtration  with  Moore  filters, 

and  precipitation  on  zinc-shavings. 

Ore  Treated. — The  ores  are  from  the  Guadalupe  and 
Fresnillo  mines:  ore  coming  from  the  lower  levels  contains 

an  average  of  75%  silica,  10%  lime,  and  7%  iron.  The 

me  from  the  upper  levels  carries  oxides  of  manganese 
and  iron;  and  although  it  proved  refractory  in  the  old 

patio  process,  it  causes  no  trouble  in  cyaniding. 

Grinding. — There  are  one  15  by  9-in.  Blake  crusher,  and 
tive  Krupp  Chilean  mills  with  runners  of  1.5-metre  diam- 

eter, weighing  with  new  tires  40SII  kg.  each.  The  runner 

shafts  can  move  up  and  down  independently,  by  which 
arrangement  the  wear  of  the  tires  and  dies  is  uniform. 

The  five  Chilean  mills  are  driven  by  a  100-hp.  motor  and 
have  a  speed  of  IS  r.p.m.;  the  power  consumption  of  each 
mill  varies  from  15  to  20  hp.,  depending  on  the  hardness 
of  the  ore  and  the  proportion  of  fine  and  coarse. 

The  consistence  of  the  pulp  in  I  lie  mills  is  1  of  solid 

to  l>  or  7  parts  of  solution  of  0.2$  cyanide.  Nine  kilograms 
of  lime  is  added  i  er  ton  of  ore.  The  mills  are  provided 
with  No.  4  screens,  the  discharge  is  10  cm.  above  the 
bottom,  and  the  depth  of  the  pulp  is  20  centimetres. 

♦Abstract   from   the   lnform.es  y  Memorias  del   Institute 
Mexicano  de  Minas  y  Metalurgia  by  G.  Witteveen. 

The  average  capacity  per  mill  per  day  is  24  Ions  when 
the  feed  consists  of  78%  fine  and  22%  coarse,  calling  fine 
that  which  does  not  exceed  5  cm.  Recent  sizing  tests  of 

the  discharged  pulp  showed : 
Per  cent. 

On   100-mesh          38.2 
On   150-mesh            9.5 

On   200-mesh            5.1 

Through    200-mesh          47.2 

The  tires  and  dies  are  of  manganese  steel.  The  tires, 

when  new,  weigh  1G60  kg.;  they  last  six  months,  and  at 
the  time  of  renewal  weigli  400  kg.  The  dies  weigh  1500 

kg.;  they  last  three  months  and  when  worn  down  to  300  kg. 
are  renewed.  The  consumption  of  iron  is  S30  gm.  per 

ton  crushed,  which  is  three  or  four  times  as  much  as  in 

stamp-mills.  Taking  into  account  the  total  iron  and  steel 
consumed,  it  amounts  to  1.054  kg.  per  ton  of  ore  crushed. 

Concentration. — The  discharge  from  each  mill  goes  over 

one'Wilfiey  table.  The  extraction  on  these  tables  is  about 

18%  of  the  content  in  1!->%  of  the  weight  of  the  ore.  Al 
the  same  time  part  of  the  classification  of  the  pulp  takes 

place  on  the  tables,  some  slime  being  sent  directly  to  the 
thickeners. 

Classifiers. — There   are   two   Dorr  classifiers. 
Tube-Mills.— Of  the  two  No.  5  Krupp  tube-mills,  1200 

by  6000  mm.,  only  one  is  in  operation  at  this  time.  They 
are  provided  with  El  Oro  linings,  cast  in  Pachuca  with 

JV,  manganese  sIcpI  from  old  tires  and  dies.  These  lin- 
ings weigh  (i  to  7  tons  and  last  more  than  a  year;  the 

price  is  $0.12  per  kg.  Instead  of  flint,  hard  10-cm.  pieces 
of  rock  from  the  mine,  selected  from  the  dump,  are  used. 

The  daily  consumption  is  about  1500  kg.  The  tube-mill 
discharge  is  pumped  up  about  14  ft.  to  the  Doit  classifiers 
by  means  of  a  10  by  54-in.  Frenier  pump. 

Centrifugal   Slime    Pumps. — The   slime   is    pumped    20.5 
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metres  to  the  thickener  by    an?  of  No.  2  Traylor  cen- 
trifugal sand-pumps.  Each  pump  has  a  capacity  of  over 

toil  tons  of  slime  per  day,  having  a  > 
of  1  of  solid  i"  7.7  of  solution.     Kadi  pump  is  driven 

20-hp.  motor  and  consumes  1 1  > . .'  '>  lip.    The)   are  fed  under 
sure  through  a  conical  receive*  of  6  ft,  dia   ter.    The 

I  een   in   operation   almost    one  year   without 
causing  the  slightest   trouble.     The  Traylor  pumps 
171)11    r.pjn.    and    can    lift    slime    of    1    t"    4    solution    to    a 
lieiirlit    of   20.5   m.     The   n   banical   efficiency    by   actual 

measurement  is  lS.4rc.  The  linings  are  casl  in  Pachuca; 
they  are  set  with  cement  and  last  two  weeks.  The  shads 

last  three  months,  the  packing  three  weeks.  With  the  ex- 
ception of  the  high  power  consumption  the  pumps  are 

satisfactory. 

Thickener. — One  ::»  by  12-ft.  Dorr  thickener  handles 
easily  more  than  lun  tons  of  the  thickening  pulp  from 
1:7.7  to  1:1.44.  A  sizing  test  of  the  discharged  pulp 
showed : 

Per  rent. 

On    100-mesh       12.27 
On    loO-mesh       8.50 

n,,   200-mesb       3.95 

Through  200-   sh      75.23 

Pachuca  Tanks. — There  are  four  15  by  45-ft.  Pachuca 
tanks,   which   are   charged   with    94   tons   of  slime   and    136 

ol        ':  about   ll.'_';>7';    KCN.     It    takes  a   little   less 

than  '.!!  hr.  to  (ill  a  lank'.  During  tin-  filling  a  moderate 
agitation  i-  maintained.  After  the  tank  is  full,  agitation 
by  means  of  (he  airdift  is  kept  up  for  dip  hr..  using  air 
at  25  Ih.  pressure.  The  lank  is  then  lefl  to  settle  ot 

about  four  hours.  A  series  of  comparative  tests  shi 
not  only  that  lead  acetate  is  not  necessary,  hut  that  the 

extraction  was  not  as  good  and  the  cyanide  consumption 

higher  when   using  acetate.     With  acetate  the  cyanide  <   

sumption  was  676  gm.  per  ion  and  the  extraction  73. 4ik,. 

against  524  gm.  per  Ion  and  74. 7<;  without  it.  These  re- 
sults coincide  with  those  obtained  in  other  small  mills  in 

Pachuca.  but  not  with  San  Rafael  practice,  where  a  con- 
stant use  of  acetate  is    tessary  to  gel   a  good  extraction. 

The  reason  Eor  this  difference  seems  to  he  that  in  the  small 

mills,  all  the  solution  is  passed  through  the  zinc-boxes, 
which  is  not  possible  in  San  Rafael,  owing  to  the  large 
quantity  of  solution  in  circulation. 

r. — The  300-cu.  ft.  compressor  for  agitation, 
filtration,  and  other  purposes,  has  in  some  eases  proved 
to  be  insufficient.  The  pressure  of  the  air  is  27)  lb.  Two 

tanks  in  active  agitation  consume  2fi.3  hp.;  two  tanks  and 
the  filter,  31  hp..  which  is  also  sufficient  to  keep  the  four 

tanks  in  moderate  agitation.  Tn  the  plans,  the  air  con- 

sumption  per  tank  was  estimated  al  100  eu.  ft.  per  min- 
ute with  a  power  consumption  of  in  horse-power. 

Filter  Plant. — A  Moore  tiller  with  two  sets  of  twenty 
111  by  ti-ft.  leaves  is  used.  The  contents  of  a  Pachuca 
tank  containing  95  tons  of  dry  slime  is  filtered  as  follows: 

New  filter-leaves,  20  cycles  in  12  hr.  with  1  to  l^i-in.  cake; 

half-worn  leaves,  2:;  cycles  in  14  hr.  with  %  to  %-in.  cake: 
old  leaves,  30  cycles  in  20  hr.  with  %-in-  rake.     Taking 

the   a  o'J    tanks,   the    unwashed    cake   contained   .",0 
gm.  of  silver  per  ton  and  the  washed  cake  40  gm.  The 

water  of  the-  discharged  cake  has  2.5  gm.  silver  per  ton. 
Precipitation  \-  effected  in  live  zinc  boxes  of  live  3  by  3 

by  12- ft .  9-in.  compartments!  No.  9  zinc  is  cut  into  shav- 

ings 0.15  mm.  thick.  The  zinc  consumption •  is  1.450  kg. 
of  precipitated  silver. 

Mill, nil. — There  are  lour  coke  furnaces,  2  ft.  2  in.  in- 
side diameter  and  4  ft.  hfeh,  with  2-ft.  sheet-iron  chimneys 

B0  it.  high.  Either  No.  300  Dixon  graphite  crucibles  or 

Morgan  crucibles  with  clay  lining  are  used.  The  prei  p- 
e,  air  dried  in  the  Shrher  press,  contains  8  tn  14% 

moisture  and  is  melted  with  the  following  fluxes: 
Kg. 

Moist    precipitate      UK) 
Ground  glass         in 
Ground  borax            li 
Can  soda           S 

The  first  melt  lasts  about  ti  hr.,  the  next  one  4  hr.  The 
total  cost  of  the  mill,  including  what  has  been  adapted 

from  the  old  mill,  has  been  about  fdollO  per  ton  per  .lay 

capacity.  The  total  power  consumption  is  2.U7  hp.  per  ton 
of  ore.  From  the  icsulls  obtained  in  this  mill,  it  se 

that  with  nVunll  mill  the  installation  cost  of  the  Combina- 

tion Blow-speed  I  bilean  mills  and  tube-mills  is  less,  and 

die  operating  cost  and  the  extraction  arc  about  the 
same  as  with  stamp-mills. 

Philippine  Bureau  of  Mines 

fhe  Division  of  Mines  has  had  lour  men  in  the  field  for 

the  past  two  months,  investigating  the  iron  deposits  of  Bula- 
can  province.  Recent  development  work  has  shown  that  a 

much  greater  deposit  exists  than  formerly  was  thought  to  be 

the  case.  The  special  work  that  (he  Division  of  Mines 

parly   is   undertaking  is   the   magnetic   survey  of   the   whole 

field,  and  investigation  of  adjacent  water-power  sites.  It 

is  very  gratifying  to  report  that  Wilson  &  Rose,  of  Cavite. 
have  completed  plans  for  an  improved  cupola  furnace  and 

up-to-date  machinery  for  making  plough  points  and  shares 
lo  he  operated  in  this  Held.  They  expect  to  have  their  new 

plant  in  operation  in  about  six  months.  There  are  now  live 
native  furnaces  running  in  the  district. 

Three  large  companies  are  making  serious  preparation 

r.ii'  the  construction  of  cement  mills  in  the  Philippine 
Islands.  One  of  these  will  he  on  Laguna  de  Bay.  not  far 

from  Manila,  and  the  other  two  probably  on  the  island  of 

Cebu.  It  is  understood  that  machinery  for  one  of  these 
plants  has  already  been  ordered. 

The  Division  of  Mines  has  recently  moved  into  com- 
modious quarters  on  the  ground  floor  of  the  new  wing  in 

the  Bureau  of  Science  in  Manila.  There  is  now  space  for  a 
museum  and  laboratories,  making  this  probably  the  largest 

geological  and  mining  headquarters  in  the  Far  East.  The 
work  of  this  division  has  recently  been  extended  beyond  the 

ines  of  (he  Philippine  Islands,  assaying:  and  cyanide 

tests  having  been  made  on  samples  from  (he  Celebes,  Indo- 
china, Mongolia,  and  neighboring  localities. 

The  staff  has  been  increased  so  that  in  addition  to  the 

chief  of  the  division,  who  is  chief  geologist,  there  is  one 

mining  engineer  whose  specialty  is  gold  and  copper,  an 
a-sayer  who  has  bad  special  training,  a  coal  engineer,  a 
geologist  wdio  has  bad  special  training  in  the  geology  of 

non-metallic  minerals,  and  assistant  geologist  with  special 

training  in  petrography,  and  two  Filipino  assistants  who 
have  studed  in  engineering  schools  in  the  United  States  and 

Europe.  Also,  the  Division  of  Mines  cooperates  with  the 

geological  department  of  the  University  in  special  research 
work.  Eor  the  fourth  annual  carnival,  which  took  place 

between  February  3  and  10,  1012.  a  large  exhibit,  has  been 

prepared  in  which  the  Division  of  Mines  and  the  various 
mining  men  over  the  Islands  are  cooperating.  It  is  expected 
that  within  another  year  the  equipment  of  the  Division  of 
Mines  will  he  augmented  by  the  installation  of  a  complete 

ore-testing  laboratory.  A  lack  of  funds  has  delayed  this 
very  much  needed  feature. 

On  the  whole,  the  Philippine  mining  industry  is  in  far 

better  condition  than  at  any  lime  in  the  past,  as  the  un- 
scrupulous promoter  has  been  pretty  generally  weeded  out 

of  the  mining  element,  and  the  ridiculous  prospectuses  of 

the  early  days  have  been  replaced  by  more  conservative 

promotion  literature.  It  is  almost  a  certainty  that  the 

present  mining  laws,  which  have  seriously  hampered  de- 
velopment, will  be  materially  changed  in  the  near  future. 

The  labor  situation  seems  to  be  improving  in  some  quarters 
at  least,  and  the  main  thing  needed  now  is  capital,  with 

experienced  men  to  properly  invest  it.  The  outlook  is,  on 
die  whole,  distinctly  encouraging. 

The  Waihi  Grand  Junction  Co.  in  1011  produced  bullion 

to  (he  value  of  £142,604,  an  increase  of  £0081  as  compared 
with    1010.     The   total   value   of   bullion    produced   by   the -  £544,714. 
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(iold  Mining  in  Formosa 

B)   W    M.  K\m\ 

Puiuiu— j  oi    lii i  wan,  as  ii  is  called  in  the  vernaouli 
;i  large  island  lying  ninety  miles  off  the  southeast  eoasl  of 

Chine,  and  extendi  b  to  21  54'N.  and  from  12] 

I.'/  i..   122  06'E,     It   is  shaped  like  an  ellipse,  with  its 
d   tli  and  south,  corresponding  with  a  chain  of 

mountains,  the  Ta  slum,  which  has  lofty  peaks,  one  of 
which  is  said  to  reach  12,850  tl  This  ijiulti-  divides  the 
island  into  a  l>i-»;nl  western  versanl  with  alluvial  plants, 
and  a  narrow  eastern  versanl  ending  in  a  precipitous  eoasl 
line.    The  western  portion  was,  al  the  advent       Poi 
tugnasa  in  the  sixteenth  century,  occupied  by  Chi 
while  the  rougher  central  and  eastern  parts  were  given 
over  to  Bavage  natives.  Owing  to  the  hostility  of  the  native 
tribes,  the  notorious  head-hunters  of  Formosa,  the  interior 
of  the  island  lias  been  very  little  explored  and  is  practically 
inaccessible.  This  being  the  ease  little  is  known  of  the 
geology  of  the  mineral  deposits  and  natural  resources  oJ 
this  ana.  At  the  dose  of  the  Chino  Japanese  war  the  island 
was  transferred  to  Japan,  and  its  administration  is  now  in 

the  hands  of  that  country.  Gold,  silver,  copper,  cool,  sul- 
.  and  petroleum  are  the  principal  sources  of  mineral 

wealth.  The  production  of  these  during  the  past  live  years 
i>  shown  in  the  table  below: 

possible  for  the  follov 
low  grade,  being  less  than  5c.  per  ou.  yd.;  (2)  the  l» 
upon  which  moal  of  the  gold  is  found  pd  to  I   nl 
by  the  buckets  of  a  dredge,  and 
cannot  be  recovered;  (3)  the  area  is  too  limited  i"  wan 
a  dredge,  besides  the  claims  are    ■  d  not  adjoining; 
i  I)   the'  nests  "i   hard  limestone  boulders  would  Boon  de 
si  roy  a  dred| 

The  method  of  mining  at  present  employed,  that  of  tribute 
by  Chinese,  is  in  my  estimation  the  only  one  suitable  Poi 
this  district.  Hydraulicking  is  not  adapted  to  work  here, 
owing  to  the  flatness  of  the  country  and  the  impossibility  bi 
disposing  of  the  large  amount  of  tailing  made  by  thai 
form  of  mining.  A  hydraulic  giant  would  soon  block  up 
the  harbor  of  Keelung.  and  tor  this  reason  would  never  he 
permitted  by  the  Japanese  governmental  authorities  to  be 
put  into  operation. 

This  is  the  most  important  placer  district  of  the  island. 
Two  other  small  districts  are  known  al  the  months  of  rivers 

Rowing  toward  the  east  coast.  Years  ago  natives  prevented 
work  on  these  and  nothing  has  been  done  since.  The  fact 
that  they  are  not  now  being  worked  is  good  evidence  of 
their  not  being  rich. 

Mineral  I'rodlx'tion  ok  Formosa,  190G-1H10. 

GOLD SILVER. 

Ounces. Yen. Ounces. 

1906     45.362  1,864,311  13,542 
1901     39.697  1.632,362  17.442 
190S     53,202  2,190.319  32,771 
1909     52,657  2.162.830  49.787 

1910     53.201  2.184.053  5S.189 

Yen. 

17.072 

22.711 

35.232 
51,420 
62,776 

COPPER.  COAL. 
Pounds.       Yen.     Met.  Tons.      Yen. 

SULPHUR. PETROLEUM. 
Gallons.       Yen.      Met.  Tons.   Yen. 

103,203   340,457   209,238   33,509 
103,286 

713,822 
9.76,241 

98S.325 

2S.912 
179.698 

241.637 

257.. 120 

135,260 

154,324 

183,412 231.641 

4S4.4S2 

543.211 

705,686 
824,147 

287. 04S 
212,382 

269.714 

152,810 

58.759 65.600 

29.901 

is. 17:. 

801 
1.316 
1.969 

2.162 

2.245 

15,876 

28,494 41.593 
53,599 

32,725 •1    tsubo  —  3.1)5  sci.  yd- 
1    yen  =  49.8c. 
1   sen  =  '/im  yen. 

Vimo  acres. 

The  gold  deposits  are  in  the  northern  part  of  the  island, 
and  consist  of  hoth  placers  and  veins.  The  main  alluvial 
deposits  are  found  Hanking  the  Keelung  river,  a  stream 
about  30  ft.  wide,  with  a  fairly  steep  gradient.  The 
ground  now  being  worked  is  that  on  the  benches  bordering 
on  both  sides  of  the  river.  The  river  bed  is  too  low  grade, 
and  the  water  too  troublesome  to  handle.  Claims  have  been 

taken  up  for  a  distance  of  about  twelve  miles  along  the 
river  bank,  but  not  all  this  area  is  covered  by  mining  rights, 
there  being  sandy  places  and  barren  patches  intervening. 
About  1,500,000  sq.  tsubo,  or  1250  acres,  held  at  present 
under  mining  patents,  will  cover  the  workable  places.  Dur- 

ing my  trip  twenty  of  these  claims  were  visited  and  care- 
fully tested  by  panning,  and  the  whole  twelve  miles  of  river 

was  traversed  and  inspected. 
On  a  claim  owned  by  Kimura,  consisting  of  600  tsubo, 

15  Chinese  were  at  work.  One  day's  output  by  these  miners 
was  purchased  for  1.65  yen.  The  gold  was  weighed,  its 
value  calculated,  and  the  yardage  treated  estimated,  and  it 
was  thus  found  that  the  value  of  the  gravel  treated  was 
less  than  5c.  per  cubic  yard.  Farther  down  on  another 
claim  30  Chinese  were  at  work,  each  averaging  about  20 
sen  or  10c.  gold  per  day,  treating  1  cu.  yd.  per  man  per  day, 
and  paying  a  royalty  to  the  owner.  Another  claim  gave 
pannings  of  about  30  sen  or  15c.  per  cubic  yard,  but  this 
ground  has  been  almost  all  worked  out.  There  are  in  all 
about.  300  Chinese  at  work  in  this  district,  all  working  on 
the  tribute  system.  The  method  of  working  consists  of 
sorting  the  fine  gravel  by  hand  into  small  baskets,  carrying 
it  and  dumping  it  into  small  sluices. 

The  gravel  is,  on  an  average,  9  to  20  ft.  deep,  overlain 
by.  a  stratum  of  soil  6  to  10  ft.  thick.  It  varies  in  size 
from  fine  pebbles  to  huge  limestone  boulders  weighing  tons. 
The  bedrock  is  hard  slate  and  flat-lying  shales. 

As  a  dredging  venture  I  regard  this  district  as  hope- 
less, the  conditions  here  making  that  form  of  mining  im- 

The  sole  district  where  profitable  gold-bearing  veins  are 
known  to  exist  is  in  a  small  range  of  hills  in  the  north- 

eastern part  of  the  island,  close  to  the  sea.  Here  an  in- 
trusion of  andesite  in  limestone,  about  l1^  miles  in  diam- 

eter, contains  two  parallel  veins  of  auriferous  quartz,  2  to 
20  ft.  wide.  These  fissures  are  confined  to  the  andesite,  out- 

side of  which  they  do  not  extend. 
The  Zuiho  gold  mine,  owned  by  Fujita  &  Co.,  is  situated 

on  the  coast  about  ten  miles  southeast  of  Keelung  and  one- 
fourth  mile  from  the  shore.  There  is  excellent  tide-water 
transportation ;  a  wire-rope  tramway  about  6000  ft.  long 
handles  ore  from  mine  to  mill,  working  100  tons  per  day 
of  about  27  yen  ore,  which  costs  12  yen  to  mine  and  mill. 

The  equipment  consists  of  6  Huntington  mills,  S  filter- 
presses,  18  cyanide  tanks,  settling-vats,  and  other  ma- 

chinery. The  gold  content  of  the  tailing  is  2.76  yen.  The 
country  rock  here  is  slate  and  limestone  and  the  gold  oc- 

curs in  two  parallel  veins,  2  to  20  ft.  wide,  averaging  6  ft. 
Nearly  1000  men  are  employed.  Surface  men  are  paid  38 
sen  per  day;  80  sen  to  miners.  The  property  contains 
2,451,360  tsubo  and  produces  about  80,000  yen  per  month. 

The  Kinkwaseki  gold  mine  owned  by  Tanaka  &  Co.,  is  a 
little  to  the  north,  adjoining  the  Zuiho  mine  on  the  same 
vein.  It  is  fully  equipped,  having  about  20  stamps,  6 
Huntington  mills,  and  works  SO  tons  per  day  of  50-yen 
ore.  The  cost  is  9  yen  per  ton  for  mining  and  5  yen  for 
milling.  This  mine  produces  100,000  yen  per  month,  and 
comprises  2,198,400  tsubo. 

The  Botanko  mine,  adjoining  both  these  mines,  is  owned 
by  Kimura  &  Co.  It  has  36  stamps,  2  Huntington  mills,  and 
full  cyanide  equipment ;  it  works  about  33  tons  of  40-yen 
ore.  The  cost  is  15  yen  per  ton  for  working  and  the  out- 

put is  150,000  yen  per  month  at  a  cost  of  S0,000  yen.  This 
mine  consists  of  566,083  tsubo. 

These  mines  are  not  for  sale,  and  as  their  lines  unforT 
tunately  cover  veins  there  are  no  extensions.     So  it  is  use- 
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less  for  others  to  try  to  get  a  foothold  in  this  district.  It 

may  be  remarked  in  passing,  that  the  placer  gold  found  in 

the  district  previously  described  has  been  derived  from  the 

weathering  and  erosion  of  these  veins,  li  cannot  be  serious- 

ly questioned  that  these  veins  arj    the  watershed  of  the 

Keelung  river,  and  they  are  beyond  doubt  the  source  of  all 
the  placer  gold  on  this  river.  Outside  of  this  district,  no 

other  quartz  mining  is  being  done  on  the  island,  and  in- 
deed no  other  veins  are  known  to  exist. 

As  you  leave  Keelung  to  go  to  Teipeh,  the  coal  mines 
commence  to  be  seen.  No  better  coal  is  to  be  found  in 

Japan  proper;  many  of  the  seams  are  from  2  to  10  ft.  in 

thickness.  Only  one  coal  seam  is- known  in  the  southern 
part  of  the  island  and  but  ten  working  mines  are  known  to 
exist  in  the  north. 

Timber  in  the  Arisen  district  is  in  the  interior  about  55 

miles  distant  from  the  west  centre;  about  560  square  miles 

of  timber  land  averaging  28,000,000  ft.  per  mile.  Many 
of  the  trees  are  14  to  18  ft.  diam..  and  are  known  as 

hitwke;  they  resemble  Oregon  [line. 

At  a  place  called  'Sod'  on  the  east  coast  is  a  gold  mine 
owned  by  a  Japanese.  The  owner  started  to  equip  this 
with  modern  machinery,  but  was  prevented  working  by 

natives  who  had  been  prevented  from  doing  placer  work  at 
Shaukoran. 

At  Hokudo  north  of  Teipeh  is  a  large  extinct  volcano  in 
which  is  one  of  the  largest  sulphur  mines  in  Formosa. 
Ditosan  mountain,  nearly  4000  ft.  high,  in  the  same  locality, 
contains  large  quantities  of  sulphur.  From  Broutsh,  where 

there  is  a  producing  oil  well  operated  by  Samuels  &  Co.. 

down  the  west  coast  to  Hazen,  three-quarters  of  the  length 
of  the  island,  there  are  over  170  distinct  and  well  defined 

evidences  of  petroleum.  In  many  places  the  natives  simply 
cut  the  sod.  and  it  is  so  saturated  with  oil  that  it  will  burn. 

Steam-Shovel  Work  at  Chino 

During  January  1912  the  No.  1  Marion  model  91  steam- 

shovel  of  the  Chino  Copper  Co..  equipped  with  a  3%-yd. 
dipper,  loaded  101,547  cu.  yd.  of  material  in  place  in 
59  shifts.  Of  this  material,  S8.172  cu.  yd.  was  rock  and 
13,375  cu.  yd.  was  earth.  The  work  for  the  shovel  was 

complicated,  as  part  of  the  material  was  waste  and  part 
of  it  was  ore,  some  of  the  ore  having  to  be  sent  to  the 

ore-dumps  over  a  haul  of  4500  ft.,  having  a  total  of  225° 

curvature  with  adverse  grades  up  to  i.Sc'r  ;  while  the  other 
portions  of  the  ore  had  to  be  loaded  in  50-ton  ore-cars 
for  the  mill.  Out  of  a  possible  590  hours,  the  shovel 
was  actually  loading  505.50  hours,  or  at  the  rate  of  200.8 

cu.  yd.  per  loading-hour.  This  is  thought  to  be  the  record 
for  moving  material.  The  conditions  were  not  especially 
favorable  for  work  during  the  month.  The  shovel  was 

served  by  two  trains  only,  and  was  somewhat  handicapped 

through  having  only  12-yd.  cars  instead  of  18-yd.  cars.  The 
shovel  crews  and  the  train  crews,  however,  took  the  deep- 

est interest  in  the  work  and  used  their  heads  to  the  best 

advantage  to  prevent  any  delays.  The  actual  cost  for 

labor  and  supplies  for  this  shovel  for  January  was  12.84c. 

per  cubic  yard  for  stripping,  and  9.33c.  per  ton  for  load- 
ing ore. 

L.  Vogelstein  &  Co.  give  tlie  following  figures  of  Ger- 

man consumption  of  foreign  copper  during  January  1912: 

Tons. 
Imports  of  eopper   17,S72 
Exports  of  copper         956 

Consumption  of  copper   17.342 

as  compared  with  consumption  in  January  1911  of  12.f>90 

tons.  Of  this  quantity  16,328  tons  was  imported  from  the 
United  States. 

Plans  are  under  way  for  the  construction  of  16  new 

nitrate  works  in  northern  Chile  during  1912.  with  a  monthly 
capacity  of  1,070,000  Spanish  quintals  of  101.4  lb.  each, 

and  giving  employment  to  6500  men  when  in  full  operation. 

Liquid  Products  From  Natural  Gas 

By  Ibving  C.  Allen  and  George  Birkeli. 

'By  fractionating  natural  gas.  either  during  or  aftei 
liquefaction,  four  products  can  be  commercially  obtained. 

Roughly,  these  four  products  may  he  described  as  follows: 

(1)  The  gaseous  product,  the  common  natural  gas  of- com- 
merce; (2)  the  semi-liquid  product,  known  as  the  new 

'wild'  product,  which  should  be  used  only  as  a  liquefied  gas 
and  should  be  held  in  high-pressure  steel  containers  only; 

(3)  the  light  liquid  product,  or  light  gasoline  used  for 
blending  with  heavy  naphthas;  and  (4)  the  heavy  liquid 

product,  or  ordinary  high-grade  'gasoline.  The  possibility 
of  handling  the  second  product  in  the  way  that  Pintsch  and 
blau  gases  are  handled,  enabling  small  towns,  hotels,  and 
country  estates  to  have  the  advantage  of  gas  illumination, 

manifestly  opens  a  new  field  of  comparatively  great  im- 

portance in  the  natural-gas  industry  and  should  add  ma- 
terially to  the  investments  made  in  it. 

The  liquefaction  of  gases  by  pressure  is  not  a  new  in- 
dustry, but  only  recently  has  its  application  to  natural  gas 

been  recognized  as  practicable.  Until  the  past  two  years 

the  general  practice  followed  in  the  manufacture  of  liquid 
natural  gas  was  to  make  the  product  by  compression  of  the 

gas  in  single-stage  compressors  operated  at  a  pressure  of 
150  to  300  lb.  per  square  inch.  The  one  product  obtained, 

s.  .-called  "natural  gasoline',  was  run  into  a  tank  and 
'weathered.'  The  weathering  consisted  in  allowing  the 
lighter  portions  to  volatilize  spontaneously  and  escape  into 
the  open  air  until  such  time  as  the  boiling  away  of  the 

liquid  had  practically  ceased.  Thus  the  process  involved  a 

loss  of  25  to  50rf .  or  even  more.  This  loss  was  an  abso- 
lute waste,  not  only  of  power  and  of  cost  of  operating  the 

engines  and  compressors,  but  of  the  product  itself. 
The  next  step  in  the  industry  was  to  pass  the  waste  gases 

(of  which  only  the  small  quantity  used  for  power  had  been 

utilized)  from  the  single-stage  compressor  through  a  higher- 

stage  compressor,  thereby  getting  a  second  and  more  vola- 

tile product — a  'wilder'  liquid — which  was  run  back  into 
the  first  and  mixed  with  the  first  or  heavier  condensate. 

This  mixture  was  then  again  weathered  to  a  safe  degree, 

whereby  it  lost  the  greater  part  of  the  more  volatile  product 
than  had  been  condensed  in  the  second  stage.  Recently  the 

process  has  been  improved  another  step,  in  that  the  first- 
stage  compressor  product  is  run  into  one  tank  and  handled 
as  ordinary  gasoline;  the  second  compressor  product  is  run 
into  a  second  tank  and  handled  as  lighter  gasoline,  with 

which  the  heavy  refinery  naphthas  can  be  enriched. 

The  last-mentioned  method  of  using  the  second-stage  com- 

pressor product  should  receive  wide  recognition,  and  a  mar- 
ket for  the  product  should  develop  that  would  he  no  mean 

factor  in  the  industry.  Blending  in  the  proportions  of.  say. 

one  part  of  the  product  to  four  or  five  parts  of  the  refinery 

naphthas  makes  these  heavy  naphthas  more  volatile  and  of 
ier  value  as  fuel  for  automobiles;  it  also  greatly  in- 

creases their  general  usefulness.  The  proportions  to  be  used 

in  blending,  however,  must  be  determined  more  definitely  by- 
test.  The  natural  gas  of  this  country  frequently  contains 

light  products  that  do  not  condense  in  the  second-stage  com- 
pressor, and  for  which  it  is  practicable  and  necessary  to  in- 

stall three,  four,  and  even  higher  stage  compressors.  These 

light  products,  true  gases  at  ordinary  temperatures  and 
pressures,  can  be  compressed  and  liquefied,  but  the  liquid 
gases  so  obtained  must  be  handled  as  gases  and  not  as  oils. 

The  mistake  heretofore  made  in  the  'natural-gas  gasoline' 
industry,  as  some  have  recognized,  has  been  the  attempt  to 
handle  the  light  gaseous  products  as  oils  and  not  as  gases. 

Until  the  manufacturers  of  this  lightest  third  or  fourth-stage 

compressor  product  recognize  its  gaseous  nature,  the  abso- 
lute necessity  for  insuring  the  safety  of  the  public  involves 

certain  restrictions  in  its  transportation,  and  not  until  it  is 

realized  that  this  extremely  volatile  liquid  should  be  handled 

only  in  strong  steel  containers  capable  of  withstanding  high 

pressures  will  it  be  transported  with  safety. 

•Abstract  from  Technical  Paper  No.  16.  Bureau  of  Mines. 
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Rogue  River  Gravel  Beds 

By  Cu  in  -•  i  ii.  )ivi 

In  tha  present  search  for  new  dredging  Belds,  the  gravel 
river,  in  southern  Oregon,  should  nol 

Ik'  overlooked,  ami  merit  oarefnl  investigation.    The  Rogue 
elan  mountain   stream   rising   in   the   Cascades  ami 

Bowing  ilir.uiL.-li  the  valley  of  Bledford  ami  Grants  Pass, 
now  tamona  tor  its  apples.    A-    spared  to  the  physical 
surroundings  of  most  mining  districts,  iliis  region  is  a 
paradise,  especially  to  one  accustomed  to  deserl  or  high 
altitude  mining  m»mp«.  The  hills  are  eovered  with  pine, 
iir.  maple,  oak.  maii/aniia.  ami  laurel,  while  here  and  there  ' 

•  ili,'  selective  action  of  running  water,  the  rich 
eat   streaks   are    found   on    the  i   cave   aide   of   the   rival 

bends,  aa  these  points  represent  the  region  of  slack  water. 
Tlic  swift  current  is  continually  cutting  oul  tha  convex 
-nlf  of  the  eurvaa  ami  re  depositing  its  burden  on  tha 
inside  of  the  next  bend.  Tin-  gold  is  coarse  with  rough 
edges,  which  indicates  that  ii  baa  not  traveled  tar.  h  is 
mostly  Bcale  an. I  plate  gold  ami  generally  melon-seed  Bhaped. 
In  placo  the  colors  an-  very  large,  hut  no  nuggets  are 
found  in  the  gravels. 

Pot  the   most    pari    the   boulders   arc   small,   averaging 
under  Ii  in.  diam.,  ami   there   is   no  clay  except    in    pari    of 
the  overburden.    There  are  places  along  the  present  channel 
where   the   gravel    is   only   1    ft.   thick,   ami   others    where    it 

is  evidently  at   least  30  ft.,  hut   where  the  gravel  in  the 

THE   .uiHIE  .1.   CHAMPUN. ALONG   ROIil'E  RIVER,  OREUOX. 

along  the  river  are  orchards  of  apples,  pears,  and  peaches, 
and  vineyards  of  every  variety  of  grapes.  A  few  miles 
northwest  of  Merlin  tbe  river  narrows  to  a  gorge  known 
as  Hell  Gate,  and  from  there  to  the  coast  flows  through 
rough  country.  The  available  dredging  ground  is  therefore 
confined  to  Jackson  and  Josephine  counties.  The  river  has 
a  velocity  of  from  one-half  to  two  miles  per  hour  and 
is  subject  to  sudden  rises  in  the  winter,  the  rainy  season 
in  Oregon. 

In  the  early  days  considerable  gold  was  won  by  wing- 
damming  the  river  and  cleaning  the  bedrock.  At  Gold  Ray, 
while  constructing  a  large  power  dam,  it  was  necessary  to 
build  a  cofferdam,  and  from  100  sq.  ft.  of  bedrock  thus 
exposed  $1750  in  gold  was  obtained.  A  nugget  worth 
$2S9  was  picked  up  years  ago  in  Spanish  gulch  near  the 
river.  The  pocket  from  which  it  came  was  never  found, 
however.  Below  Grants  Pass  there  is  an  ancient  channel 

to  the  west  of  the  present  bed  of  Rogue  river,  in  places 
adjoining  it  and  in  others  a  mile  or  so  distant.  In  recent 
geological  times  the  river  has  been  in  its  eroding  stage, 
leaving  the  old  channel  high  and  dry,  and  hydraulic  mines 
on  it  are  throwing  their  tailing  into  the  present  stream. 
These  mines  claim  they  are  losing  40  to  50%  of  their 
gold,  which  of  course  is  being  added  to  the  gravels  of 
the  present  channel. 

In  Sections  2  and  11,  Township  30  S..  Range  7  W..  the 
river  makes  a  big  bend,  with  the  ancient  channel  cutting 

across  the  open  end  of  the  I".  At  the  lower  side  of  this 
bend  bedrock  is  slightly  above  the  surface  of  Rogue  river, 
and  a  hydraulic  mine  at  this  point  has  exposed  75  to  100 
ft.  of  gravel  with  10  ft.  of  overburden.  Reposing  on 
the  upturned  slate  bedrock  is  15  ft.  of  a  rather  stiff  blue 
gravel.  One  pan  (small  size)  taken  in  this  blue  gravel 

save  twenty  good-sized  colors  weighing  0.018  gm.  Esti- 
mating 135  pans  to  the  cubic  yard,  the  value  per  yard 

would  be  $1.60.  The  channel  exposed  so  far  is  600  to 
700  ft.  wide,  and  the  back  rim  is  not  reached  yet.  The 
surface  gravels  were  tested  both  by  pan  and  rocker,  and 
colors  were  always  obtained  wherever  the  gold  had  a  chance 
to  deposit ;  that  is,  where  the  sand  was  heavy  and  contained 
a  fair  sprinkling  of  boulders.  In  a  few  places  a  third 
or  a  half  of  a  cubic  yard  was  measured  off  and  put  through 
the  rocker,  and  these  tests  returned  an  average  of  25e.  per 
cubic  yard. 

ancient  channel  is  exposed  by  hydraulic  operations  it  varies 
from  75  to  150  ft.  in  thickness.  Bedrock  consists  of  up- 

turned slate  beds  that  are  hard  where  exposed  to  the  river 
action,  for  the  running  water  continually  wears  away  any 
disintegrated  material.  But  under  the  gravel,  in  places 
where  it  can  be  observed,  the  slate  is  Soft  and  decom- 

posed and  could  be  picked  to  a  depth  of  a  foot  or  two. 
Benches  along  the  river  have  been  worked  in   a  desultory 

MAP    OF   OREGON. 

sort  of  manner  by  means  of  a  gasoline-driven  pump  and 
sluices.  The  gravel  was  fed  to  the  sluices  with  wheelbar- 

rows and  the  men  cleaned  up  from  $2  to  $3  per  day  each. 
The  only  dredge  in  Oregon  that  is  working  successfully 

and  returning  a  profit  is  on  Foots  creek,  a  tributary  of 
the  Rogue,  between  Gold  Hill  and  Woodville  in  Jackson 
county.  Near  its  junction  with  the  river,  Foots  creek 

spreads  out  in  a  broad  fan-shaped  delta,  and  on  this  tract 
the  dredge  Abbie  J.  Champlin,  owned  by  the  Champlin 

Gold  Dredging  Co.  of  Chicago,  has  been  working  for  sev- 
eral years.  Recently,  however,  the  dredge  met  with  a  seri- 
ous accident.  The  heavy  bucket-ladder  line  broke  and  sank 

the  boat  in  its  pond,  but  it  is  understood  that  the  damage 
will  be  repaired  at  once. 
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The    p  -    was  .lone  with   Keystone   drills,  there 

being  too  much  water  in  the  ground  for  shaft-sinking.  Sub- 
sequent dredging  gave  slightly  bighei  results  than  the  lest 

holes.  The  boat  was  built  by  the  AHis-Chalmers  Co.  and 

lipped  with  8-ft.  open-connected  manganese  steel  buck- 
ets weighing  over  a  ton  apiece;  exclusive  of  the  link.  Lighter 

buckets  were  used  at  first,  hut  were  found  inadequate  to 

handle  the  heavier  boulders  anil  were  replaced  by  I  lie  pres- 
ent set  at  a  cost  of  $9000.  Too  light  construction  seems  to 

be  the  principal  reason  lor  the  failure  "I  several  dredges 
in  Oregon,  and  future  undertakings  should  profit  by  the 
lessons  of  the  past   and  erect   no  more  monuments. 

Electricity  from  the  Kay  power-plant  operates  the  boat; 
250  hp.  is  used.  Two  12-honr  shifts  of  three  men  each 

are  worked;  a  winelunan.  a  pump  and  motor  man.  and  a 
deckhand.  The  buckets  are  run  at  a  speed  of  7  per  min- 

ute, the  actual  working  capacity  of  the  boat  being  2000 

yards  per  day.  Bedrock  i-  not  reached  and  is  supposed 
to  be  100  ft.  deep  on  the  average,  while  the  dredge  digs 
but  40  ft.  The  gravel  from  the  buckets  is  fed  to  a  trom- 

mel and  the  bonlderes  discharged  through  this  over  the 
side  of  the  boat.  The  undersize  passes  over  a  set  of 

riffles  to  a  sump  or  well,  whence  it  is  elevated  by  a  bugs 

centrifugal  pump  to  the  tail  riffles  shown  in  the  foreground 
of  the  illustration.  These  long  sluices  are  supported  in  the 
centre   by   an   auxiliary   barge      The   major   portion   of   the 

gold,  however,  is  caught  mi  the  boat   before  reaching  the 
tail   sluices. 

No  gold-saving  tables  of  any  kind  are  used,  as  n  i- 
claimed  that  the  gold  is  all  coarse  enough  to  be  saved  by 

Hungarian  riffles,  though  it  would  seem  that  there  must  be 
a  certain  amount  of  fine  gold  being  lost.  The  gold  aver- 

ages Soil  fine.  According  to  the  figures  "I'  the  r.  S.  Geo- 
logical Survey  for  1910,  $::4.010  was  produced  in  Oregon 

by  gold-dredging. 

New  York  as  a  Metal  Market 

The  following  letter,  written  by  .1.  11.  Lang,  recently  ap- 
peared in  the  American  Metal  Market: 

Changes  recently  made  by  the  Nfew  York  Metal  Exchange 
and  shortly  I"   I  Efective  arc  two  in  number,  both 
relating  to  tin.  (ll  The  adoption  of  a  standard  form 
of  contract  covering  all  kinds  of  trading,  whether  on  or 
off  the  Exchange.  This  contract  makes  for  clarity  in  deal- 

ing; defines  the  rights  of  both  parties  and  minimizes  the 
possibility  of  misunderstanding,  li  has  already  been  a. 

to  by  the  leading  importers  and  dealers,  and  will  be 

erally  adopted.  i2i  Postponement  of  the  daily  call  from 

12:30  to  1  :.'itl  p.m..  so  that  tin-  closing  prices  from  London 
may  lie  received,  ami  operators  and  dealers  wdio  base  their 
transactions  thereon  he  fully  advised. 

The  object  of  both  these  changes  is  to  extend  ami  broaden 
trading  on  the  Exchange.  It  is  believed  that  consumers 

and  the  trade  generally  will  find  it  to  their  advantage  to 

send  orders  to  the  Exchange,  and  thai  business  will  be 

chiefly  done  there  hereafter  rather  than  by  private  negotia- 
tion as  at  present. 

I  of  the  new  rules  of  the  London  Metal  Ex- 

change forbidding  trailing  in  Straits  and  Australian  tin. 

business  on  the  Exchange  there  has  been  greatly  curtailed. 
and  exchanges  have  been  established  in  Hamburg,  Berlin, 
Havre,  and  other  European  cities  to  lake  advantage  of  this 
situation.      Must   of  the  bus  in    London   originates 
in  America  or  is  based  on  transactions  lure,  ami  the  Gov- 

ernors of  the  Xew  York  .Metal   Exchange  would  have  been 
derelict    in   their  duty   had   they    not    also    made  an    effot 
avail  themselves  of  this  opportunity  In  secure  lor  the  local 

institution  tin-  important   position   ii   should  rightfully 
copy. 

Il  seemed  wise  In  start  with  tin  in  the  attempt  to  make 
the  Xew  York  Metal  Exchange  what  it  should  I: 

was — the  real  metal  market  of  the  country  and  a  factor 
in  the  metal  markets  of  the  world,  because  there  is  an  open 
market  for  tin  and  considerable  speculation  in  it.  and 

America    uses    nearly    halt    .it    the    world's    production    and 

quarters  of  the  Straits  production.  New  York  has 
the  men,  the  money,  the  material,  and  the  machinery  for 
lining  the  business,  and  there  is  no  reason  why  ii  should 

nut  In'  dmie  here.  Another  reason  fox  keeping  this  business 
at  home  is  i«ai   the  rules  of  the  London   Metal   Exchi 

it  transactions  akin  in  what  is  commonly  known  hen 

as  'bucketing';  that  is.  il  is  not  compulsory  in  London  I. 
execute  unices  on  the  Exchange  ami  buyers  ha  I  no  assm 
anee  that  they  are  so  executed.  In  tad.  quite  frequently 

they  are  not  executed,  but  are  taken  tor  account  of  tin 
brokers  or  dealers  themselves,  or  used  as  offsets  against 

other  orders,  a  practice  no!  sanctioned  in  this  country. 

While  ihe  London  Metal  Exchange  was  revising  its  rules. 
it  should  have  reformed  this  abuse. 

The  promoters  of  this  movement  in  Xew  York  hope  even- 
tually, alter  Hading  in  tin  has  become  established,  that 

trading  in  pig  iron,  copper,  lead,  and  spelter  will  follow. 
The  theory  of  restricted  markets,  eliminating  speculation. 

oi  cutting  out  brokers,  jobbers,  and  middlemen,  of  produc- 
ers sidling  direct  to  consumers  only.  etc..  which  accompa- 

nied Ihe  consolidation  era  in  Ihe  early  nineties,  will  even 

t mill v  he  superseded  by  a  more  liberal  and  intelligent  policy. 

Necessarily  so,  for  while  an  individual  may  elect  to  sell 
only  for  certain  prescribed  deliveries,  and  decide  to  whom 
he  will  or  will  not  sell,  such  methods  when  followed  by  a 

corporation  doing  an  interstate  business  in  staple  commodi- 
ties are  of  doubtful  legality.  Il  is  not  the  policy  of  the 

slate  to  create  a  corporation  which  may  discriminate  among 

the  citizens  of  the  stale.  The  inventors  of  this  system  doubt- 
less had  an  eye  to  the  main  chance,  hut  are  beginning  to 

liml  thai  knowledge  which  comes  from  control  of  a  market 
i-  of  little  value  if  it  cannot  he  used,  and  it  cannot  be  used 
in    a   market    where   there   is   on   trading. 

That  is  the  situation  here  al  the  present  time,  and  as 
a  result  all  American  business  goes  to  England,  encoun- 

tering there  the  adverse  conditions  referred  to  above.  From 

whatever  motive  considered,  il  is  of  decided  advantage  In 
build  up  Ihe  Xew  York  Melal  Exchange,  and  it  is  hoped 
(hat  efforts  to  thai  end  will  have  Ihe  unanimous  support  of 
;le   metal  trades. 

A  Proposed  French  Copper  Exchange 

l',\    .1  \\n:s   E.  Hrxxixr, 

In  January  a  meeting  was  held  at  Havre  to  discuss  the 

establishment  of  a  regular  copper  exchange.  There  already 

is  a  good  market  for  spot  copper  at  this  port,  and  what  is 
desired  is  the  admission  of  quotations  for  futures.  The 

proposals  of  the  commission  having  this  matter  in  hand 

comprise,  among  others  : 
"Futures  shall  be  on  a  basis  of  25  tons;  brokerage  shall 

be.  for  both  spot  and  future  delivery,  Vs%  f°r  purchase 

and   Vs%  for  sales;  the  Caissc  de  Liquidation   (the  Havre 
I   mercial   clearing   house)    shall   register   all   business   in 

copper  for  a  commission  of  1  franc  ($0,193)  per  ton;  the 
deposit  shall  be  100  francs  ($19,30)  per  ton;  differences 
shall  be  calculated  at  1  franc  or  loss  per  100  kg.  (220.46 

lb.);  telegraph  expenses  shall  he  calculated  at  0.25  franc 

($0.05)   for  each  contract." The  Havre  Chamber  of  Commerce  has  approved  the 

propositions  made  to  it  by  the  Syndicated  Chamber  of 
Sworn  Brokers,  for  the  establishment  during  1912  of  a 

committee  charged  with  drawing  up  official  quotations,  ap- 

pearing twice  weekly,  of  copper  futures.  The  total  im- 
portations  of  copper  into  France  during  1910  were  80,076 
tons,  of  which  51,391  tons  came  front  the  United  Stales. 

During  this  same  year  the  copper  importations  at  Havre 

amounted  to  50,S20  tons. — From  a  Consular  Report. 

Tut;  Austrian  Government  has  bought  the  only  two 

radium  mines  al  St.  Joachimstbal,  that  were  owned  by  pri- 
vate individuals.  The  purchase  juice  is  said  to  be  $609,000. 

Ii  is  estimated  that  the  two  mines  will  annually  yield  about 
3  gm.  of  radium  and  3000  kg.  of  uranium  salts;  the  latter 
valued  at  $30,001). 
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Agglomeration  of  Fine  Materials "■t->^ 

l'.\   \\  -    Landis 

•The  earliest  example  of  attempt inir  i"  form  Bnelj   di 
vided  into  larger  more  proper  adapts 
linn  to  pom  tercial  use  was  probably  the  briquetting  of 

peal  and  lignite-waste  at  Paris  by  the  use  of  clay  binder, 
li  me  from  this  attempl  that  <>\\r  word  briquette  has  arisen 

(Ft.  la  briqut),  the  formed  masses  being  shaped  similar  to 
(he  ordinary  bricks.  This  term  does  not,  however,  lend 

itself  to  the  many  shapes  of  men  formed  material  as  are 
now  being  produced,  as  few  of  them,  outside  of  some  of 

the  European  brown-coal  products,  bear  any  resemblance 

i,>  tin'  shape  of  thai  well  known  article.  I  have  there- 

fore chosen  the  term  'agglomeration'  as  more  accurately 
descriptive  of  the  products  now  being  manufactured,  this 
term  including  the  molding  as  well  as  the  sintering  processes. 

With  the  increasing  prices  of  fuel  and  ores  and  the 
greater  demand  for  economy  in  the  operation  of  industrial 

plants  mure  attention  has  been  paid  in  recent  years  to  the 

utilization  of  waste  products  and  low-grade  ores  and   fuels. 
Much  of  the  waste  lias  been  occasioned  by  the  inability  to 

utilize  finely-divided  ores  and  fuels  in  the  furnaces  because 
they  could  not  be  kept  there,  or  else  they  clogged  up  the 
furnace  shaft   so   that    gases  could   not  be   forced   through 

under  ordinary    (   litiniis    of   operation.      As   a    result    all 

the  tine  was  thrown  on  the  dump.  Again,  with  the  ex- 
haustion of  the  richer  deposits  of  ores,  concentration  of 

lower-grade  Ores  becomes  a  necessity,  and  most  concen- 
trate is  produced  in  a  finely  divided  condition.  Aside  from 

considerations  there  is  also  the  economy  in  the  cost 
of  operating  the  plant:  a  furnace  running  on  agglomerated 
material  will  have  a  much  greater  output  than  one  working 
on  fine.  In  one  case  the  charge  of  an  iron  blast-furnace 

was  changed  from  fine  concentrate  to  briquettes  and  the 
output  was  increased  four-fold:  better  results  could  have 
been  obtained  had  facilities  hern  al  hand  for  taking  care 

of  the  increased  output. 

To  attempt  to  catalogue  all  the  materials  that  have  been 

agglomerated  by  one  or  another  process  is  manifestly  im- 
practicable, and  I  have  given  here  only  a  list  of  a  few  of 

the  more  important  ones  at  present  attracting  attention: 

I.  Fuels. — In  the  mining  and  preparation  of  fuels  like 
coal  and  lignite  much  line  material  is  produced.  Also  cer- 

tain lignites  slack  and  fall  to  pieces  on  storage.  The 

agglomeration  of  this  fine  has  long  been  practised  in 
Europe,  where  fuel  is  scarce  and  expensive,  and  the  U.  S. 

fteolorrical  Survey  and  Bureau  of  Mines  have  been  active 
in  calling  attention  to  this  phase  of  conservation  of  our 

own  fuel-supplies. 

IT.  Concentrate. — The  shaft-furnace  is  probably  the  most 
economical  of  our  smelting  devices  when  fed  with  lump 
material.  Also  the  economy  incident  to  the  smelting  of 
pure  ores  in  such  a  furnace  is  too  well  known  to  merit  dis- 

cussion here.  This  has  led  to  a  wide  application  of  ore- 

dressing  to  prepare  such  pure  material,  and  since  nearly 

all  dressing  operations  require  more  or  less  fine  crushing 
of  the  ore.  it  is  almost  a  necessity  that  some  agglomerating 
device  be  used  to  prepare  the  concentrate  for  advantageous 

blast-furnace  use.  In  the  United  States  the  agglomeration 

of  magnetite  concentrate  has  received  considerable  appli- 
cation. 

TIT.  Five  Ore. — Years  ago  many  metallic  ores,  particular- 
ly those  of  iron,  were  plentiful  and  cheap.  Fnrnaee-men 

would  not  accept  fine  ore.  and  as  a  consequence  large  quan- 
tities of  this  material  accumulated  at  the  mines  and  the 

furnaces.  With  the  increasing  cost  of  ore  the  beans  of 

fine  all  have  increased  in  value  and  may  be  profitably  ag- 
glomerated and  sold.  Moreover,  the  long  hauls  and  fre- 

quent transhipments  necessary  with  many  ores  in  the 
United  States  cause  much  breakage,  and  this  condition  opens 
up  another  field  for  tbe  industry. 

♦Abstract  of  a  paner  nresettted  at  the  New  York  meeting 
of  the  American  Institute  of  Mining  Engineers,  February 
19.    Preliminary  edition. 
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d  out  of  blait-fumacea  has  frequently  offered  n 

p., sal  problem  quite  comparable  with  the  actual  intrii 

the  dual  to  I  e  handled.    The  g  on  of  t lii- 

material,  together  with  the  sweepings  of  the  plants,  is  no« 
attracting  the  attention   of   the   hi.Iim-  real    Baring 
would   be   attained   by   charging   all 

into  the  furnace  in  such  form  thai   it   will  nol  again  be 

blown  out,     lu  the  year  L910  the  United  States  produced 

nearly  28,000,000  tons  of  pig  iron,     a  conservative  esti 

mate    of    the    flue-dual     made    by     the    blast  -I  Hi  'naccs    in     the 

Mime  year  is  8,600,000   tons,  oarrying  al    least    359!    of 
n.,n.  At  a  low  value  of  lc  per  unit  of  iron,  this  dust 

cost  almost  son. linn. mill  for  its  iron  content  alone,  not  to 

mention  another  $1,600,000  worth  of  coke  contained  in  it. 

Surely  a  process  that  would  enable  the  utilization  of  Ibis 

enormous   by-product    is  worth   attention. 

V.  Scrap  Metal. — Even  finely  divided  scrap  metal,  such 
as  minus,  chilis,  etc.,  are  now  being  formed  into  briquettes 

for  more  efficient  handling.  Sometimes  tlue-dust,  sweeps. 

etc.,  are  agglomerated  together  with  the  metal,  the  whole 

making  a  mass  possessing  many  advantages  in  certain 

branches  of  metallurgical  treatment.  No  single  method  of 

procedure  is  applicable  to  the  treatment  of  tbe  widely  dif- 
ferent materials  listed  in  the  above  five  classes.  In  fact. 

the  diversity  of  tbe  agglomeration  processes  used  makes  it 

somewhat  difficult  to  outline  a  simple  classification  which 

will  be  comprehensive,  and  the  classification  here  proposed 

may  sacrifice  completeness  for  simplicity.  In  general  the 

agglomeration  processes  may  be  divided  into: 
I,  Those  utilizing  certain  properties  in  the  material  for 

producing  the  desired  coherence. 
II.  Those  obtaining  coherence  through  the  addition  of  a 

foreign   substance  or  binder. 

Under  group  I  are  four  classes: 
1.  Certain  materials  when  moistened  with  water  and 

molded  into  form  and  dried  possess  considerable  coherence. 

(ires  carrying  soluble  salts,  clay,  easily  hydrated  compounds, 

etc.,  are  frequently  found  amenable  to  this  simple  treatment. 

A  few  iron  ores  and  roasted  products  are  actually  treated 

in  this  manner,  but  the  product  possesses  the  great  dis- 

advantage that  on  heating  to  a  temperature  sufficiently  high 
to  drive  off  the  water  the  briquettes  fall  to  pieces. 

2.  Pressure  greatly  assists  in  developing  tbe  cohering 

power  of  many  materials;  probably  if  a  high  enough  pres- 
sure could  be  uniformly  applied  throughout  the  mass  to 

be  formed,  all  substances  would  agglomerate  under  this 

treatment,  but  the  use  of  pressure  alone  is  limited  to  but 

very  few  cases  in  practice.  Sometimes  the  best  results  are 

obtained  on  dry  materials,  sometimes  a  certain  amount  of 

  isture  is  necessary;  the  pressure  so  far  used  runs  up  to 

about  '2(100  atmospheres. 

3.  All  materials  on  being  heated  to  a  high  enough  tem- 

perature pass  through  a  pasty  or  semi-fused  state  and 

cohere  to  such  a  degree  that  on  cooling  a  more  or  less 

firm  mass  results.  This  phenomenon  is  called  sintering. 

If  done  in  a  rotating  furnace  or  rotary  kiln  tbe  sticky 

masses  roll  together  like  snowballs,  and  small  round  par- 

ticles are  formed  which  are  called  'nodules';  the  process  is 

called  'modularizing.'  This  same  sintering  property  of  a  ■ 

material  may  be  taken  advantage  of  by  molding  the  mate- 
rial into  briquettes,  using  only  a  slight  pressure  to  insure 

lilling  the  mold,  then  burning  the  briquette  so  formed  at  a 

temperature  that  will  insure  cohesion.  This  is  the  prin- 
ciple of  the  well-known  Grijndal  process. 

■  4.  This  class  is  represented  by  processes  employing  a 

combination  of  pressure  and  sintering.  It  is  difficult  to  fix 

exactly  the  limits  which  differentiate  a  process  truly  be- 
longing to  this  fourth  class  from  one  of  the  third,  since 

the  difference  is  wholly  in  the  degree  of  pressure  employed. 
I  have  chosen  arbitrarily  to  place  in  this  fourth  class  all 

processes  which  use  pressures  exceeding  30  atmospheres 
for  the  formation  of  the  briquette.  The  best  example  of 

this  fourth  class  is  the  originally  Ronay  process  as  installed 

at  Catasauqua,  Pennsylvania,  in  1904.  The  Ronay  process 
has  since  been  modified  by  limiting  the  attempts  to  apply 

'  it  to  ores  which  will  agglomerate  under  application  of  high 
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pressure  alone,  without  the  necessity  of  afterward  sintering 
them. 

Under  group  11  are  included  the  greatest  developments  of 

the  briquetting  processes.  The  use  of  a  binder  for  causing 

the  agglomeration  much  simplifies  the  whole  operation,  a> 
the  hinder  acts  like  a  cementing  medium  t"  hold  the  inert 
particles  of  material  together.  It  is  almost  impossible  to 

list  all  the  hinders  thai  have  been  used;  a  few  of  them 

are  clay,  lime,  '.'round  slags,  natural  and  portland  cements, 

water-glass,  kieselguhr,  earnaUite,  tar,  pitch,  asphalt,  petro- 
leum, sulphite  residues,  naphthaline,  paraffiue,  molasses, 

resin,  Btarch.  Most  of  these  act  of  themselves  without  tak- 

fiirtlicr  precautions  other  than  to  insure  a  thorough 
mixing  with  the  material  to  be  briquetted.  Others  require 

that  the  briquettes  be  aged,  or  even  heated  after  formation, 
lo  temperatures  up  even   to  redness. 

The  operations  oi  group  II  may  therefore  be  divided 
into  three  sub-cla6ses:   i«i   processes  in  which  the  hinder 

is    mixed    with    line    ami    molded    under    low    pressure;    ( h ) 

processes  in  which  higher  pressures  are  used  along  with 

the  binder;  (c)  processes  in  which  a  binder  and  pressure 
are  used  together,  with  a  subsequent  heat  treatment.    The 

first    two  are   se]  l'-explanatory ;   the   last    may   be   Subdivided 
into  processes  which  use  a  baking  in  superheated  steam, 
or  even   aggl   grating   in  a   furnace,  such  as.   for  instance. 
where  lime  is  added  and  later  passed  through  an  agglomer- 

ating press. 

It  iloes  not  seem  to  me  thai  proper  attention  has  always 

been  paid  to  the  selection  of  a  hinder  for  the  particular 
case  at  hand.  Too  often  is  the  intrinsic  cost  of  the  binder 

the  main  item  in  its  selection,  the  subsequent  cost  which 

it  entails  in  passing  through  the  smelting  or  refining  furnace 
being  entirely  overlooked.  The  waste-prodncl  possessing 
binding  power  may  become  very  costly  if  it  entails  the 
production  of  an  extra  amount  of  she.'  to  be  smelted,  or 

introduces  in  the  furnace  product  a  small  an   nt  of  im- 
purity which  is  difficult  to  remove  afterward.  Where  lime- 

stone is  an  essential  ingredient  of  the  furnace  charge,  lime 
can  be  profitably  used  in  considerable  quantities  as  a  binder. 
If  the  materials  are  self-fluxing,  a  minimum  of  binder 
should  he  used,  no  matter  what   its  composition   mai    be. 

Pressure  increases  the  effectiveness  of  all  binders,  en- 
abling one  to  obtain   the  desired   resnlls  with   the   use   of  a 

minimum   of   extraneous   material.     Ar   id    metallurgical 
works,  where  power  is  usually  cheap,  an  extensive  investiga- 

tion of  the  most  economical  balance  between  binder  ami 
pressure  should  he  carried   out.     The   Importance  of  the 
industry  is  such   that   s.     some  enterprising  briquetting 
company  will  erect  a  central  testing  plan!  similar  to  an 
ore-testing  laboratory,  ami  such  questions  will  he  absolutely 
settled    for  each    particular  case  at   a  minimum   cost. 

The  physical  properties  which  a  briquette  should  have 

i  ■  c|  up  as  follows:  [t  should  be  strong  enough 
to  stand  handling  without  undue  breakage.  The  simplest 
test  t"  determine  this  property  is  a  drop  lest.  A  number 
of  briquettes  should  he  dropped  from  a  height  of  at  least 
6  ti.  upon  a  hard  stone  surface.  Not  over  2.V,  of  the 
number  so  dropped  should  break,  ami  none  of  the  broken 
ones  should  fall  to  powder  of  the  original  texture  of  the 
material  before  briquetting.  The  breaking  of  a  briquette 
into    twi  e    pieces    is    nol    a    serious    mailer,    bin    in 
m.   case   should    it    pub. 

Where  the  agglomerated  material  is  to  be  stored  or  trans- 

ported before  use,  a  weathering  test  should  be  applied. 
Storage  in  the  ..pen  which  subjects  the  agglomerated  mate- 

rial   to  rain.   snow.    frosg   and   sunshine   should    be    re-.,,,  led 
none  of  these  agencies  affect  a  well  made  product 

for  proper  reduction  in  tb.-  shaft-furnace,  the  agglomert   I 
I  should  be  porous.  Where  briquettes  are  to  be 

tested,  the  dropping  of  water  from  a  measuring  device 
upon  the  known  volume  briquette  gives  a  fair  test  if  care 
be  taken  I..  do  it  slowly  an,]  carefully,  so  that  no  more  is 
measured  out  than  is  absorbed  by  the  mass.  A  simpler 
and  easier  test  is  made  by  weighing  the  agglomerated  mass 
and  submerging  it  under  water  for  at  least  24  he.  ami 

again  weighing.  This  may  be  hastened  by  assisting  in  the 
displacement  of  the  entrapped  air  by  performing  the  ab- 

sorption under  a  vacuum.  A  good  briquette  should  show 

a  porosity  of  2(K£  ;  that  is.  should  take  up  2()r;'v  of  its 
volume  id'   water,      due   of   the   greatest    drawbacks   to   the 
no.lnlarizing  process  is  that  the  nodules  are  non-porous. 
and   therefore  difficult    lo  reduce.     The  addition   of  lime  to 

llic   charge   of   tlie      lularizing   kiln   somewhat    counteracts 
this  tendency  to  form  non-porous  nodules,  but  unless  care- 

fully made  the  nodules  will  not   withstand  some  of  the  other 
tests  recommended. 

Disintegration  should  not  follow  the  exposure  to  water- 

vapor  al  150°C.  This  test  is  best  performed  by  submitting 
the  briquette  to  a  steam-pressure  of  (id  lb.  per  sq.  in.  for 
several  hours.  The  top  of  the  furnace  contains  vapor  at 
this  temperature,  ami  care  must  be  taken  to  submit 

briquettes    containing    certain    binders    to    this    test,    since 

s   ■   of  them   will   fall   to  pieces  under  the  action  of  hot 
water-vapor.  Briquettes  should  not  disintegrate  when 
healed  to  redness.  The  test  can  best  be  done  in  a  muffle, 

and.  if  conditions  permit,  should  lie  in  an  atmosphere 
of  carbon  monoxide  and  dioxide.  Many  of  the  hydrated 

briquettes,  or  those  bound  together  by  bydrating  influences, 
will  not  stand  this  test.  (If  course,  it  is  understood  that 

no  briquette  should  contain  a  binder  that  exerts  a  harmful 

influence  on  the  product  of  the  furnace.  No  sulphur  com- 
pound, for  instance,  should  ever  he  introduced  into  a 

briquette  to  go  into  an  iron   furnace. 

Cornish  Tin  Mines 

The   Si.    tvea   Consolidated,   an   aggregation   of  old   tin 

properties  in  the  neighborhood  of  St.  Ives,  Cornwall,  under 
the  control  of  the  Schiff-Dictzsi  h  group,  is  asking  for  more 
capital  and  offering  debentures  for  subscription.     The  same 

group  now  wants  £60,000  for  their  St.  Agnes  Consolidated, 
which  was  formed  more  recently  to  acquire  the  West  Kitty 

and    other    properties    in    the    St.    Agnes   district.      Reports 

by   Ferdinand  Dietzsch,  the  company's  consulting  engineer, 
ami   by   William  Thomas,  of  Camborne,  have  recently  been 

issued.      The    further   funds  are   required   to    provide   addi- 
tional stamping  power  and  equipment  for  West  Kitty,  and 

presumably  in   part   to  meet   existing  liabilities,  seeing  that 
the   consulting  engineer  estimates   that    an    expenditure  of 

£39,052  will  cover  his  proposals.     The  capital  of  the  com- 
pany is  £175,000,  of  which  £137,500  has  been   issued,  and 

£125,000   in    iif,'    participating  bonds   has  been  authorized, 
ami   £35,000  subscribed.     If  the  debentures  now  offered  are 
all  taken  up,  the  liabilities  of  the  company  will  be  £232,500. 

In  spite  of  all  the  possibilities  of  West  Kitty  and  East  Blue 

Hills,  the  only  properties  of  the  group  receiving  attention. 
it  will  be  many  a  day  before   the   profits  will   be  sufficient 

to    pay    interest    and    dividends   on    so   great    a   sum.     Mr. 
Thomas    speaks    highly    of    the    recent     discovery    in    the 
cross-cut  at  the  80-ft.  level  between  the  Friendly  and  Rey- 

nolds sections,  and  he  anticipates  that   by  deepening  the 

shafts  on    those    properties   the   lode   will   be   intersected   in 

each.    The  letter  accompanying  the  reports  states  that  "when 
I  lie    full    HI)   stamps   are   completed    and    all    at    work,    it    is 

estimated  by  the  engineers  that   they  can  deal  with  al  least 
2(10  tons  of  ore  per  day.  which,  taken  at  the  moderate  assay 

value  of  4~>  lb.   of  tin  oxide   per  ton.  would  yield  about    4 
of  tin  oxide  per  day  or  100  tons  per  month,  equal  to 

£10,000   in   value."     In    face  of  the   fact    that    the  ore 

being  milled  at   West   Kitty  shows  a  recovery  id'  less  than 
14  lb.  per  ton.  and  that  only  low-grade  ore  has  so  far  been 

opened  up  al   East  Blue  Hills.  4">  lb.  recovery  on  a  monthly 
tonnage  of   about    5000   tons   is   an    optimistic    anticipation. 

especially    al    Ibis   stage   in    the  development    of   the   recent 
discovery.     But   West   Kitty  has  great   possibilities,  and  if 

the    company    bad    been    moderately    capitalized,    investors 
would   have  had   no  reason   to   regret   their  connection   with 
the  property. 

The  report  of  the  South  African  Gold  Trust  for  the  year 

ended  December  :U.  1911,  shows  a  net  profit  of  £107,070. 
A  final  dividend  of  2s.  per  share  has  been  declared,  making 

a  total  of  ::!s.  lid.  for  the  vear.  and  CSS.S04  carried  forward. 
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GoU  and  Silver  for  Jewelry   Manufacture 

■i'i  mill  -lis  jmralry  iintiiti t iit-i tt i-.-  in 
lii-ltu.i:  \    .11.-    ..Iilai   I    In. in    tin'    hank-    "l     bVD    III''    -iiu'l 

iIh-  importanl  one  of  Um  latter  being  at    Frankfort 
li  i-  a  »<t>  mi.  thai  gold  coins,  such  at  LO-mark 
ami  30-mark  pieces,  having  ■  fineness  of  900,  are  need  largely 
.<-  matariali  and  tha  imperial  mini  Frequently  tarns  mil 

■  eoini  in  vain,  .1-  Ibaj  remain  in  circulation  I'm  only 
a  short  time.  Tin'  loeal  braneb  of  the  Reichsbaiik  1  — . i >•  • — 

Ju  mark  piecea  unstamped  at  the  price  of  20.06  marks 
14.7743]  Tins  gold  1-  thus  money  and  material  at  the 
same  lima,  and  Um  manufacturer  i-  in  a  position  t"  mail 

the  credit  afforded  him  by  tin-  banker.  Naturally  the  busi 
standing  oi   the  various  mercbanU  is  watched  closely. 

Many  concern-  have  come  into  being  through  methods  of 
aiming  ami  using  waste  gold.  By  means  of  various 

processes,  some  verj  complicated,  the  particles  >>i  gold  an. 
extracted  from  the  wash-water,  the  workmen's  overalls  ami 
towels,  polishing  cloths,  ami  other  material.  Some  propri 

.'i  these  concerns  furnish  manufacturers  with  free 
aprons,  blouses,  polishing  cloths,  towels,  ami  head  cloths 
for  women  who  •!"  polishing  work,  ami  sometimes  pay  for 
this  privilege,  in  return  tor  which  they  retain  the  gold  they 
arc  able  in  recover. 

Tlir  price  "I  gold  in  .Inly  Hill   was  $666.40  |„.r  kilogram 

1 '_'.'-'  lb.),  at  which  it  has  stood  I'm'  some  time.    The  price 
diver  is  6nbjecl    !■•   greal   variation.     In    1905   it    was 

-is..:;.:  t..  $23.09  per  kg.    Platinum  costs  $1190  to  $1356.60 
per  !<•_-.     While  in   1892   platinui   mid   Ik.  boughl    for 

$261.80  per  kg.,  or  hall'  the  price  "t  gold,  today  ii  costs 
double  the  price.  Platinum  is  osed  more  and  more  in  the 
manufacture of  jewelry,  and  in  Pforzheim  $1,190,000  worth 
is  iisnl  in  a  year. 

There  are  great  losses  in  the  manufacture  of  jewelry,  ami 
•  mi  an  average,  in  a  medium-size  factory,  unsold  g   Is  of  a 
value  of  abonl  $2380  must  annually  lie  melted  up,  which 
means  a  hiss  of  about  $1666  in  wages  ami  manufacturing 
.nsts. 

According  in  a  British  Government  report  under  the 
census  of  production  ad.  the  actual  cost  of  production. 

without  the  manufacturers'  profit,  of  certain  classes  of 
jewelry  in  Great  Britain  in  1010  was  as  follows:  Goods 

made  wholly  or  in  part  "I'  gold,  including  mounted  articles, 
'.'JO...      (-L>.4I>N.<I   ;    ..ml, I    leaf   ami    gold    thread    fSS.OIHI 
($428,250);  goods  made  wholly  or  in  part  of  silver,  in- 
elnding  mounted  article-.  £1,844,000  $(8,973,825);  stamp- 

ings, handles,  and  other  parts  for  silver  goods,  £15,000 
($73,000);  total  gold,  silver,  and  electroplated  goods, 
£4,939,000  ($24,035,650);  gold  chains.  £654,000  ($3,182,- 
700);  silver  chains.  £40.(100  ($238,450);  imitation,  £55,000 
($267,650);  other  jewelry,  gold,  and  platinum,  £1,762,000 
$8,574,775);  silver.  £177,000  ($861,370)  imitation,  £231,000 

($1,124,160);  gold  and  silver  articles  not  separately  dis- 
tinguished, £240,000  ($1,167,960);  total  jewelry  of  all 

kinds,  £3,292,100  ($16,020,500);  total  value  of  all  goods 
made  of  precious  metals  and  work  dune  in  the  United  King- 

dom, £8,563,000  ($41,671,850). 
The  value  of  the  jewelry  manufactured  in  the  United 

States  in  1909  was  over  $80,000,000,  of  which  $30.0011.000 
represents  the  cost  of  the  raw  material-  used. — Daily  Con- 

sular and  Trade  Reports. 

Federated  Malay  States  Gold  Output 

The  quantity  of  gold  exported  during  the  i   lh  of  De- 
cember 1911  was  70S  oz.  from  Raub.  The  total  amount 

exported  during  previous  months  of  the  year  was: 
Ounces. 

From  Serrmban         241.79 

From   Raub       6,909.00 

Total        7,150.79 

This,  with  768  oz.  exported  during  December,  gives  the 

total  id  7918.79  ••/.  exported  for  the  year  The  duly  .-..I 
l.'.tcd  wii-  P2105.48.  Tin-  includes  M77.50  aa  tha  amount 
..I  royalty  collected  mi  -_r . ■  1 « 1  not  exported  from  Kuala  Lapis. 
II   i-  reported  thai  the  an   i  of  gold  purchased  by   gold 
buyers  In   Butane,   Padang   (Porak)   during  the  year  «.i- 
inrT.ii  tahiht,  which  i    equivalent   la  1309.57  oz.     No  duty 
or  royalty  waa  collected  mi  this.     In  loin  the  a   um  re 
ported  in  have  been  purclia-ed  t  Comparative 
figures  ui  gold  exported  and  duty  collected  arc  a-  follows: 

ion.  1910. 

i ml. I  exported   ("/.1      7.ois.7u  l.'.sr,-'.. 
Duty  collected    P"2,105.48        I'li.ooi.m 

There  i-  a  decrca   i  7949.71  oz.  iii  loll  against  loin. 
ami  a  decrease  of  IM  i.omUii  in  the  amount  of  duty  sol- 

id ic.l.     In  Tinland. 

Trestles  for  Pipe-Lines 

Where   pipe-lines  have  to  be   laid   acru-s  rolling  country, 
il    i-   obviously    impossible    to    keep    the    pipes    always   just 
beneath  the  surface,  for  the  line  of  pipe  should  be  kept 
a-  nearly  straight  as  possible.  This  is  not  because  a  straight 
line  is  the  shortest  distance,  thereby  economizing  in  pipe 
ami  fittings,  for  the  cost  nf  trestles  and  deep  cuts  will 
often  be  much  greater  than  the  cost  nf  the  extra  length  of 
pipe  required  in  following  the  surface.  Bui  the  importanl 
point   i-  that  a  loss  of  head  results  from  every  change  in 

^^^s--        jrr                   %, 
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INEXPENSIVE   PIPE  TRESTLE. 

direction  of  the  flowing  stream-,  and  unless  the  line  of 
flow  is  kept  straight  or  in  gentle  curves,  a  prohibitive 
amount  of  pressure  head  may  he  lost.  The  line  of  pipe 
must  be  kept  in  sweeping  curves,  and  it  will  be  worth 
while  to  spend  considerable  sums  to  secure  this.  High 
points  may  be  crossed  by  deep  trenches,  while  narrow 
gulches  may  he  spanned  by  a  simple  trestle,  like  that 
shown  in  the  illustration.  This  is  made  of  hewn  or  split 

timber,  obtained  nearby,  the  simple  form  of  Howe  truss 

serving  I'm'  the  central  span.  The  railroad  bridge  in  the 
background  is  a  similar,  hut  more  elaborate,  type  of  con- 

struction and  the  Iwo  together  illustrate  the  fundamental 

principle  nf  engineering;  making  a  dollar  go  as  far  as 

possible.  'I'be  light,  cheap  construction  of  the  pipe  trestle 
is  amply  good  enough  lor  the  service  required  of  it, 
while  the  heavier  service  on  the  railroad  necessitates  heav- 

ier  and    more   expensive   construction. 
The  gentle  sag  of  the  pipe-line  over  the  trestle  serves, 

to  a  slight  extent,  in  compensating  for  expansion  and 
contraction  due  to  changes  in  temperature,  where  these 
are  not  too  extreme.  The  water  flowing  through  the  pipe 
is  not  ordinarily  in  any  danger  of  freezing,  unless  the 
velocity  of  How  is  very  slow.  Where  freezing  is  likely  to 
occur  the  pipe  can  be  housed  in  roughly  with  thin  boards 
and  the  space  between  filled  with  moss  or  any  other  non- 

conducting material  that  is  convenient  and  cheap.  Air 
vents  should  be  provided  at  the  top  of  each  vertical  curve 
in  the  line. 
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Discussion 
Readers  of  the  Miking  and  Scientific  Fp.ess  are  invited  to 

use  tills  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  ills  own.  be- 

-  that  careful  criticism  is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  is  determl 
its  probable  interest  to  the  readers  of  this  journal. 

Is  '  Cheap '  Labor  Economical  ? 
The  Editor: 

Sir — li  is,  of  course,  a  truism  that  a  definition  of  terms 
is  required  in  discussing  tins  subject,  as  stated  by  t\  K. 

Gent  in  his  into]  imunieation  which  appeal's  in  the 
sue  of  your  paper.  No  abstract  eompari- 

can,  in  fact,  he  made  as  to  the  merits  of  African, 

Chinese,  Indian,  or  Mexican  labor  ami  that  of  the  'white' 
-  from  the  point  of  view  of  economy.  Concrete  cases. 

either  of  mines,  or  of  certain  limited  districts  of  a  given 

try,  must  he  taken  if  positive  and  conclusive  data  arc  to 

be  obtained  as  to  the  relative  working  efficiency  of  so-ci 

'cheap'  and  'dear'  labor.  [n  each  case  the  labor  will  be 
dear  or  cheap  according  to  the  results  obtained,  that  :~. 
ultimate  results  in  the  shape  of  decreased  costs,  or  their 

reciprocal — increased  dividends.  It  is  hardly  a  fair  state- 

ment of  the  ease  to  say,  as  Mr.  Gent  does,  "that  when  a 
mine  will  not  pay  for  the  skilled  labor  that  is  necessary  to 

properly  extract  the  ore.  it  is  time  to  close  down."  With 
labor  slightly  less  skilled,  but  considerably  lower  in  juice. 

not  only  might  it  not  be  necessary  to  close  the  mine  down. 

but  lower  working  costs  and  increased  profits  might  result 
from  the  change. 

As  regards  Mexico,  let  us  take  the  concrete  ease  of  the 

N'atividad  mine,  in  the  district  of  Ixtlan.  Oaxaca.  where  an 
approved  system  of  working  costs  is  kept  and  available  for 
careful  comparisons.  Here  all  drilling  is  done  by  hand, 
although  ample  water  power  could  have  been  harnessed  for 

tin'  purpose.  The  rock  is  harder  than  is  to  be  found  in 
of  the  mines  of  Mexico.  There  is  no  doubt  but  that 

more  could  be  got  out  of  the  labor  supply  and  better 

economy  by  using  machine  drills  both  for  development  and 

sloping.  The  economy  here  in  sloping  operations  would 
he  much  less  than  in  development,  as  the  cosis  are  now 

very  low.  as  will  be  shown,  for  in  development  so  much 
ids  on  being  able  to  drift  rapidly,  and  machine  drill- 

ing becomes  important.  So  much  for  the  drills.  Now  as  to 
the  labor. 

From  an  economical  point  of  view  the  efficiency  of  this 

can  he  measured  by  the  cost  of  the  work.  In  the  great 
variations  that  occur  in  mining  work,  there  is  always  a 
difficulty  in  comparing  results  even  under  similar  condi- 

tions. Imt  it  is  possible  to  get  at  it  fairly  closely,  particu- 
larly in  such  expenses  as  driving  costs,  where  nothing  but 

the  hardness  of  the  rock  and  the  cost  of  supplies  are  the 
variables  that  have  to  be  taken  into  consideration  in  order 

to  gauge  the  other  variable  of  labor.  And  if  a  hard  rock 

be  driven  in  the  United  States  tor  >10  per  foot  and  in 

Mexico  for  t*Ht.  there  can  lie  no  argument  as  to  the  com- 

parative 'cheapness'  of  the  labor  in  this  case.  The  figures 
below  will  still  further  strengthen  this  ease.  Costs 

per  i  lined  arc  not  generally  comparable,  because 

many  mines  haw  wide  veins,  (timbering  costs  differ  i 
motisly.  and  there  are  other  variable  factors.  The  follow- 

ing costs  will  be  seen  to  be  very  low  in  the  case  of  the 
mine  in  question,  as  conditions  are  almost  all  unfavorable, 

namely,  a  hard  vein,  false  walls  requiring  much  timbering 
JlOO  ft.  of  timber  in  the  costs  shown),  high  cost  of 

supplies,  a  small  tonnage,  and  a  large  amount  of  develop- 
ment necessary  per  ton  of  ore  developed.  The  other  factor. 

labor  ds  out  very  strongly.     The  cost  is  the  total 
for  1910  reduced  to  United  States  currency  and  the   - 

2000-lb.    ton.    and    includes    development.      As    regards    the 
driving  cost,  it   is  also  an  average,  taken  on  over  3000  ft. 

of  work  under  all  conditions.     Some  of  the  places  in  the 

upper  part   of   the   mine   have  soft   rock   and   would   help 

to  hi;  .vii.  hut  most  of  the  work  was  done  in  hard 

and   indurated  slate. 

Shaft-sinking    at    the    Natividad    mine.    :>    compart- 

ments,   cost    per    foot   
Total  mining  cost  per  ton  (1910)         2.74 

(lull)  Jan.  to  June....       3.14 

Average  cos)   of  shafts,  drifts,  raises,  winzes,  etc.. 
per  lineal    foot             ti.!14 

(The  last  cost  is.  made  up  on  1716  ft.  of  development 

done  January  to  July  1911,  including  IIS  ft.  of  sinking 

a  7  by  15-ft.  shaft  and  313  ft.  of  winzes  and  raises.  Cost 
includes   all   expenses   against    development.) 

Compare  now  these  costs  with  those  of  other  important 
mining  centres,  such  as  those  given  by  J.  R.  Finlay,  for 

example,  in  his  'Cost  of  Mining',  covering  four  districts 
(Rand,  Goldfield,  Molar,  and  Cripple  Creek),  and  then  de- 

cide whether  the  labor  with  which  such  a  result  is  achieved 

i-  cheap  or  the  reverse.  These  figures  bear  out  the  opin- 

ions of  many  that  development  work  can  be  done  in  Mex- 
ico almost  for  the  amount  in  pesos  which  it  would  cost 

in  dollars  in  the  United  States:  and  this  is  directly  attributa- 
ble to  the  labor.  As  to  machine  work,  many  cases  can 

In'  recalled  where  Mexicans  did  nicely  on  machine  contracts 

ai  a  price  no  American  would  take,  although  many  offered. 

But  there  is  another  important  point,  seldom  touched 

uiion  in  connection  with  Mexican  labor,  and  doubtless  tic 
same  is  true  of  native  labor  wherever  employed,  and  that 

is  its  abominable  handling  by  American  or  foreign  over- 

seers, speaking,  of  course,  here,  from  a  purely  economical 
point  of  view.  Starting  on  the  principle  that  labor  is 

cheap,  they  so  often  make  it  vastly  more  expensive  than 
any  other  in  the  world,  solely  by  their  mismanagement 
of  it.  The  shift-boss  who  docs  not  profess  to  speak  Span- 

ish "but  can  make  himself  perfectly  understood  by  the 

natives"  as  the  saying  is.  has  his  gang  of  men  stand  idle 
for  an  hour  while  he  attempts  to  give  the  poor  benighted 

heathen  an  object  lesson  as  to  how  the  work  should  be 

done.  This  type  of  man  would  no  doubt  consider  Mexicar 

labor  'dear',  and  so  do  the  stockholders  who  have  to  pay 
tor  it.  This  is  a  fair  example,  and  it  is  repeated  ail  libitum 

throughout  this  country.  And  when  the  system  is  extended 

to  every  grade  and  class  of  work,  and  to  large  companies, 
the  aggregate  lack  of  efficiency  is  very  great.  The  South 

African  plan  of  depriving  the  stockholders  of  companies 
of  their  fair  dividends  (there  is  little  enough  profit  as  it 

in  forcing  eo.-ls  up.  by  making  it  illegal  for  the  black 
to  do  the  work  of  the  white,  when  the  experience  with 

the  Chinese,  and  during  strikes,  has  shown  that  the  former 
:  do  it  a-  well  (dollar  for  dollar)  as  the  latter,  and 

far  cheaper,  is  not  particularly  to  be  commeuded.  The 
result  is  that  while  white  labor  is  employed  underground 

in  South  Africa  doing  work  which  the  blacks  and  Chinese 

could  do  cheaper,  the  mines  are  closed  down.  Much  the 
same  atmosphere  exists  in  Mexico  in  this  respect:  that  is. 

among  a  certain  class  of  'white  men",  there  are  those 
below  who  fear  they  would  lose  their  jobs,  or  that  the 
work  would  be  lowered  in  dignity  if  the  Mexicans  could 
do  it.  and  those  above,  who  prefer  to  have  men  under 

them  to  whom  they  can  explain  their  orders  without  fear 
of  misunderstanding  from  linguistic  shortcomings.  They 
are    not    themselves    footing    the    bill. 

There  is  no  doubt  but  that  very  few  attempts  are  made, 

in  mining,  to  get  the  best  results  out  of  the  native  labor, 
in  fact,  the  usual  thing  is  to  work  the  other  way.  Ami 

among  Mexicans  themselves  there  undoubtedly  exists  a 

perfect  knowledge  of  the  fact  that  self-respecting  Mex 
icans,  the  very  element  that  should  be  encouraged,  would 
rather  work  at  anything  else  than  in  a  mine  run  on  the 

usual  English-speaking  plan,  and  that  only  those  who  do 
not  take  offense  at  the  continual  punctuation  of  orders 
with  offensive  expressions  are  those  who  are  preferred  in 

most  foreign  companies.  There  are  doubtless  many  excep- 
tions to  the  rule,  but,  as  a  general  thing,  there  is  no  doubt 

that  the  native  labor  is  about  as  poorly  handled  as  it 

well  could  be.  The  whole  thing  hinges  upon  whether  the 

companies  are  to  be  worked  for  the  benefit  of  the  stock- 
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r  f.T  iiiat  ...  «,mii  to  hold  Until 
-in. I  bj   M  bad,  would 

In-  ah  nluuilion  an  lo  say  that  nil  high- 
priced  lab  ■  and  it   a  mine  i-  i"  l«-  worked  in 

Ibe  only  light   that   it 
nable),  Mexican  labor  should  be  handled  bj   Mex 

'.fill   to  do   SO,   that    Is  I.'  My   -'■    far  a~ 
poxaibla  to  Bnd  c   petcnl  Mexicans  to  do  the  work. 

Patriate  will  never  be  tasking  who  will  Bpread  the  news 
ilmt  such  n  method  has  worked  i"  the  sorrow  of  the  com- 

sneh  n  thing,  bul  facts  point  the  other  way. 
All  this  ,|ih-s  nni  mean  ihai   i  good  white  man,  with  " 
_-   I  <lrill  ami  plenty  "i  air  behind  ii.  will  not  do  work 

will   throw  everything  Ibe  average   Mexican   can   do, 

the  shade.     Be  will  run  away  From  aim,  of  <■■ 
Hut  a  good  Mexican  machine  man  will  take  a  contract  on 

same  work  at  a  figure  upon  which  the  American  would 
starve,  and  will  stick  to  it.     This  is  the  ultimate  i<~i   "i 
eheapi 

Speaking  of  the  labor  problem  in  Mexico  generally,  ii 
requires  a  lot  of  attention  and  patience,  and  it  needs  capable 
men  who  are  willing  and  able  to  explain  and  to  teach 

when-  necessary,  the  work  that  has  to  be  done,  if  the 
natives  are  to  be  educated  and  built  up  to  modern  require- 

ments, and  the  desired  results  obtained.  To  educate  the 
Mexican  np  to  doing  his  work  properly  is  nol   going  i" 
deprive  any  white  man  of  his  position,  for  cheaper  costs 
will  allow  industrial  and  mining  expansion,  and  there  is 
still  mom  in  the  world  for  all.  It  is  hard  to  imagine  any 
subject  of  greater  importance  to  the  mining  industry  every- 

where than  the  one  under  discussion.  On  a  proper  grasp 
of  it  depends,  in  many  eases,  whether  an  enterprise  shall 
he  a  failure  or  a  success. 

George  Spence. 

Mexico  City.  Mexico,  February  28. 

Nicaragua  and  Its  Possibilities 
The   Editor: 

Sir — The  paper  on  the  geology  of  the  Pis  Pis  district, 
by  Osear  H.  Hershey,  is  one  of  the  most  interesting  com- 
munieations  regarding  that  district  that  I  have  read  in  a 
long  time.  In  October  1910  I  had  the  pleasure  of  pre- 

paring a  paper  for  the  American  Institute  of  Mining  Engi- 

neers on  'Mining  in  Nicaragua.'  Up  to  that  time  hardly 
anyone  had  written  on  the  mineral  resources  of  this  inter- 

esting country.  The  increasing  number  of  papers  dealing 
with  Nicaragua  and  its  mines,  appearing  not  only  in  your 
journal,  but  In  the  other  leading  publications  as  well,  shows 
the  interest  that  is  being  taken  in  this  republic. 

One  of  the  reasons  why  I  so  appreciated  Mr.  Hershcv's 
paper  is  that  it  agrees  so  well  with  my  own  conclusions, 

formed  after  a  year  spent  in  Nicaragua.  Mr.  Hershey's 
remark,  "In  short,  the  geology  of  the  Pis  Pis  district  is 
generally  favorable  to  the  future  of  its  mines."  is  a  very 
important  statement.  What  impressed  me  so  much  was 
the  fact  that  indications  are  found  of  the  same  kind  of 

formation  as  at  Pis  Pis,  in  other  places  south  of  the  dis- 
trict, approximately  parallel  with  the  coast  line.  In  the 

Bana  Cruz  country,  about  15  to  IS  miles  southeast  of 
Siempre  Viva,  encouraging  indications  of  gold  can  be 
found;  farther  along,  in  the  Oconguas  district,  there  are 
a  large  number  of  prospects.  In  this  district  I  opened 
a  mine  showing,  in  a  cross-cut,  an  assay  value  of  $11 
(United  States  currency),  over  33-ft.  width.  In  the  Ocon- 

guas district  most  interesting  deposits  of  gold  occur  in 
the  form  of  small  veins  and  veinlets,  in  a  highly  crystalline 
limestone.  I  have  seen  buckets  of  picked  ore  from  these 
tiny  veins  with  the  most  remarkable  display  of  visible  gold. 

Far  down  toward  Costa  Rica  is  the  La  Luz  y  Los  An- 
geles mine,  which,  in  my  opinion,  is  the  most  interesting 

mine  in  Nicaragua,  with  the  possible  exception  of  the 
Bonanza.  La  Luz  is  probably  the  premier  gold  producer 

today  of  Nicaragua.  Still'farther  south,  on  the  Rama  river, 
is  the  Topaz  mine,  which  has  promised  so  much  and  so 
far  has  accomplished  so  little.  To  go  over  such  a  big 
stretch  of  country  and  find  so  much  gold  is  certainly  en- 

iging  and  makes  the  engineer  hope  for  the  Futun 

of  the  diaappoi  ■    the  pasl   and  the  draw 
hacks  of  the  proi 

One  point  in  regard  t.-  the  gold  reins  of  Niearag  ta  may 
ii.-  mentioned,  and  thai  is  I 

gold.  In  the  Pis  Pis  district  it  i-  seldom 
that  the  gold  will  run  as  high  as  700  in  fineness;  in  the 
Oconguas  district  I  found  thai  the  l:"I.I  ran  abonl 
to  H  »<^  fine.  Mr,  Hershey  brings  oul  very  well  the  fact 
that  the  geology  of  the  Pie  Pis  district  indicates  thai  Nice 
ragns  will  have  mines  requiring  a  large  tonnage  and  low 

working  cost.     It   is  nut   a  i   r  man's  country,  in   spite 
of  what  the  prospectors  have  already  accomplished  down 
tin-re.  Had  these  large  veins  been  worked  from  the  Btart 
by  large  corporations  with  plenty  of  money  and  experience, 
Nicaragua  today  would  be  noted  as  a  gold  producer.  While 
the  economic  conditions  have  in  the  pasl  been  bo  had  and 
are  al  present  unsatisfactory,  and  while  the  prices  often 
asked   for  mere  prospects  in  Nicaragua  are  absurd,  it  is 
encouraging    to    hear    men    like    Mr.    Hershey    say    that    the 
geology  of  tin   untry  is  so  favorable, 

T.  Lane  Carter. 

Chicago.    March    1. 

Cyanidation  at  Silverton 
The   Editor: 

Sir — Warren  A.  Prosscr,  secretary  of  the  Silverton  Com- 
mercial Club,  takes  exception  to  one  sentence  in  my  January 

211  letter,  and  attempts  lo  prove  it  untrue  by  the  use  of 
names  prominent  in  cyanidation.  1  do  not  attempt  to  deny, 
nor  did  my  letter,  that  some  investigation  has  been  carried  On 
here  by  competent  men,  and  I  do  not  pretend  to  criticize  the 
work  of  such  men  as  Messrs.  Callow,  Argall,  Milliken,  and 
some  of  the  others  named,  nor  have  I  any  quarrel  with 

Messrs.  Root,  Norton,  and  Schaefer.  I  merely  desire  to  call 
the  attention  of  the  public  lo  the  dangers  arising  from  too 
hasty  installation  of  cyanide  plants  and  the  extravagant 
statements  of  those  who  are  not  thoroughly  informed.  Cya- 

nidation may  solve  some  of  our  metallurgical  problems,  but 
much  thought  must  be  given  to  the  design  of  proper  plants. 

Already  too  many  people  believe  that  the  only  thing  neces- 
sary for  success  with  a  telluride,  or  other  gold  and  silver 

ore  is  a  crushing  plant,  a  vat  for  applying  the  cyanide,  a 
zinc-box,  and  a  retort  for  reducing  the  metals  to  bullion. 

Silverton  Correspondent. 

Silverton,  Colorado,  March  1. 

The  Estimation  of  Tonnage 
The  Editor: 

Sir — I,)  your  issue  of  February  24  T.  B.  Greenfield  de- 
scribed at  some  length  the  practical  difficulties  met  in  deter- 
mining the  specific  gravity  of  an  ore,  and  in  the  same  issue 

A.  W.  Allen  describes  methods  which  may  be  followed. 
Neither  of  these  gentlemen  allude  to  a  factor  which  may 
easily  be  a  source  of  error  in  such  determinations,  namely, 

the  change  in  specific  gravity  of  an  ore  due  to  the  forma- 
tion of  colloid  hydrates  during  fine  grinding.  According 

to  the  method  of  computation,  this  may  be  a  source  of  error, 
or  it  may  not.  The  mass  (in  the  exact  sense)  of  the  ore 
is  clearly  not  affected  by  chemical  reactions,  but  its  volume 
and,  therefore,  its  specific  gravity  may  be  considerably 
altered.  Where  the  solid  material  is  separated,  dried,  and 
weighed  the  water  of  hydration  would  largely  be  lost,  though 
changes  due  to  oxidation  may  be  of  some  effect,  and  the 
resultant  error  will  be  probably  very  small.  But  where,  in 
the  case  of  a  slime,  the  method  suggested  by  Mr.  Allen  on 

page  309  of  your  issue  of  February  24  is  followed,  x  will 
represent  the  percentage  of  ore  in  the  slime,  but  not  the 

percentage  of  solid  in  the  slime.  Exact  quantitative  deter- 
minations of  the  influence  of  colloids  on  ore-dressing  prob- 

lems is  much  needed,  and  it  is  to  be  hoped  that  research 

along  these  lines  may  be  undertaken  in  some  of  our  tech- nical schools. 

Thomas  T.  Read. 
San  Francisco,  March  18. 
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Concentrates 
Most  of  these  are  In  reply  to  questions  received  by  mall. 

Our  readers  are  Invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

"^EFT-GIL  is  a  hydrocarbon,  occurring  abundantly  in  the naphtha  region  of  Cheleken  island,  in  I  he  Caspian  sea. 

It  is  a  mixture  of  pnraflines  and  a  resin,  consisting  oi 

of  a  wax-like  substance  insoluble  in  alcohol,  18%  soluble  in 
alcohol,  and  VSV3%  resin.  It  has  a  chocolate  brown  color, 

and  melts  at  7o0  Centigrade, 

A  PPLICATIOX  of  liquid  air  in  rescue  work  was  devised 

by  M.  Suss,  the  inventor  of  the  Aerolith  apparatus; 

but  in  spite  of  the  interest  aroused  by  this  apparatus  in 
all  who  are  interested  in  such  work,  the  apparatus  itself 
has  not  made  any  headway.  The  reason  for  this  is  to  be 
found  in  the  difficulty  of  handling  and  transporting  liquid air. 

A    PIPE  in  limestone  or  granite,  giving  a  small  surface 

only  to  work  on,  and   being  probably  irregular  both 
in  shape  and  <   rse,  is  extremely  hard  to  prospect   by  any 
method;  in  fact,  the  only  thing  to  do  is  to  follow  the  ore 

wherever  it  goes,  which  will  generally  mean  that  the  pipe 
is  worked  out  as  it  is  followed  up.  a  proceeding  that  hardly 
fits  in  with  ordinary  ideas  of  prospecting.  Real  prospect- 

ing, however,  will  be  accomplished  by  not  throwing  up  the 
work  when  the  ore  becomes  unprofitable,  but  by  pushing 
forward  steadily  as  long  as  there  is  ore  in  the  face,  or 
minerals,  such  as  sulphides  and  fluorspar  in  limestone,  and 
tourmaline  in  granite,  that  indicate  a  possibility  of  more 
ore  existing  beyond. 

are  hoisted  by  friction  hoists  set  in  the  bead-sear  over  the 

shaft  and  above  the  mill-bins.  Extremely  rapid  work  i< 
done  with  this  simple  and  ligbf  equipment  At  the  Vinegar 
Hill  mine  near  (ialena.  Illinois.  1019  cans  of  11)1)0  lb.  ca- 

pacity were  ftoisted  recently  in  a  0-hour  shift.  The  shaft 
here  is  200  ft.  deep.  In  such  work  it  is  customary  to  have 

one  man  at  the  top  to  run  the  engine  anil  dump  the  buckets 
and  another  at  the  bottom  to  land  the  empty  cans  and  book 

on   the  loaded    s.     Generally   hoisting  is  done  without 
signals.  The  bucket  is  dropped  to  the  bottom  and  the  man 
at  that  point  must  unhook  the  rope  and  attach  it  to  the 

loaded  can  within  a  given  time  determined  by  the  en- 

mincer. 

A GREEMEXTS  made  by  patent  applicants  to  deed  cer- 

tain portions  of  claims  or  rights  after  patent  to  those 
threatening  adverse  in  consideration  of  no  adverse  being 
made,  are  sound  and  valid  as  between  two  claimant-  Eor 

lode  claims.  An  agreement  to  deed  a  claimed  lode  within 

the  limits  of  a  placer  for  which  patent  had  been  ask.',!. 

would  raise  such  question  as  to  the  good  faith  of  the  placer 
applicant,  in  that  he  thereby  recognised  the  lode  in  ques- 

tion, as  probably  to  require  exclusion  of  the  hale  ground 
from  the  placer  application,  or.  in  view  of  the  difference 
in  price  of  placer  and  lode  ground,  to  afford  basis  for 
vitiating  the  patent  on  the  basis  of  fraud.  The  law  with 

regard  to  known  lodes  in  placers  has  not  been  entirely  tested 
in  the  courts,  as  regard-  discovery  before  patent,  and  the 
good  faith  of  the  applicant  for  placer  patent  would  be 
especially  important. 

ASSESSMENT  work  to  the  value  of  $100  is  required 
by  the  Federal  statute  within  each  calendar  year  suc- 

eeeding  location.  Various  state  statutes  require  specific 
forms  "I  location  notices  and  the  filing  for  record  of  a 
location  notice  within  a  specific  time  after  location. 
Whether,  in  event  of  a  location  having  been  made  in  I  Ic- 

ier 1910,  for  example,  and  the  location  notice  being 
filed  in  the  succeeding  January,  annual  work  would  be  nec- 

essary in  1911,  seems  never  to  have  been  decided.  Appar- 
ently such  work  would  he  necessary,  since  the  Federal  stat- 

utes d   t  require  filing  ofihe  notice,  and  therefore,  so 
far  as  the  requirements  ,.f  the  United  States  are  concerned, 
the  location  was  complete  in  December,  Certainly  this 
wonld  he  the  interpretation  called  lor  by  the  spirit  of 
the  law.  The  intent  of  the  latter  is  that  anyone  holding 
a  mineral  claim  on  public  land  should  do  work,  at  least 
to  the  value  of  slim  per  year,  in  an  effort  to  demon- 
its   value. 

DUSB3NG  the  can  i  connote  a  hasty  trip  of 

iV  the  pitcher  t"  the  bar.  but  in  the  lead  and  /inc  districts 
of  the  Mississippi  Valley  the  phras  iqually  well  be 
applied  to   rapid   hoisting.     In   the-.-  districts   the   use  of 

cages  a. id  cars  is  unusual.  Ore  is  ordinarily  hoisted  in 

buckets  or  'cans,'  to  applj  the  local  name.  These  can-  arc 
handled   under  ground   on   small    four-wheeled   trucks   ami 

■pROWX-I'KlXTS   are    prints  similar   to   blue-prints,   ex- 
cel'!  that   they  are  madi     brown -print   paper  instead 

of  blue-print  paper.  If  a  print  be  made  on  brown-print 
paper  from  a  tracing  as  a  negative,  the  print  will  show 
white  Hues  on  a  dark  brown  background.  This  paper  re- 

quires a  little  longer  exposure  than  rapid  bine-print  paper, 
and  must  be  washed  three  times,  first  in  clear  water  from 

three  to  five  minutes,  then  in  a  solution  of  fixing  salt  and 

water  for  about  the  same  time,  and  anally  are  rinsed  thor- 

oughly in  clear  running  water.  The  fixing  salt  is  hypo- 
sulphite of  soda,  and  a  can  comes  with  every  roll  of  paper. 

Use  in  the  proportion  of  half  an  ounce  to  a  quart  of  water. 
From  the  brown  prints  made  as  above,  showing  white  lines 
on  a  brown  ground,  other  prints  can  be  made  by  using 

the  brown  print  instead  of  a  tracing.  If  these  other  prints 

be  made  on  the  same  kind  of  paper — brown-print  paper — 
they  will  show  brown  lines  on  a  white  ground.  If  ordinary 

blue-print  paper  be  used,  there  will  he  blue  lines  on  a 
white  ground.  These  secondary  prints  require  a  longer  ex- 

posure and  must  be  carefully  made  to  insure  clearness.  The 
white  ground  is  convenient,  because  additions  can  be  made 

on  the  print  in  pencil  or  ink.  Brown-prints  are  much  ased 
because  of  the  tact  that  tracing  can  be  made  and  kept  al 

a  central  office  and  brown  prints  from  them  distributed  to 

the  various  agencies  or  branch  houses  which  are  then  en- 
■  ililcil  to  make  for  themselves  as  many  duplicates  as  arc 

required. 

'T'HE  use  of  graphite  in  the  manufacture  of  pencils  is 

probably  both  its  oldest  and  its  best  known  application. 

This  industry  in  Germany  and  England  is  several  cen- 
turies old.  and  many  of  the  modem  factories  manufacture 

hundreds  of  varieties  of  pencils,  yet  the  percentage  of 

graphite  used  for  this  purpose  is  not  huge,  being  undoubt- 

edly less  than  lO^c  of  the  world's  production,  and  one 
authority  estimates  it  is  low  as  4%.  In  this  industry  the 
physical  character  of  the  graphite  is  of  great  importance. 
Crystalline  graphite,  however  pure,  would,  if  used  alone. 

yield  a  'lead'  that  would  slip  over  the  paper  without  leaving 
i   e  than  a  faint  streak.  Furthermore,  it  is  almost  im- 

possible to  grind  the  easily  eleavable  flake  graphite  into  a 
powder  of  the  fineness  and  evenness  of  grain  requisite  i\ir 

the  better  grades  of  pencils.  The  purer  grades  of  amor- 

phous graphite  constitute  the  hulk  of  the  material  used  in 
pencil  manufacture.  For  some  of  the  cheaper  pencils  only 
one  kind  of  graphite  is  used,  hut  the  graphite  for  pencils 
of  the  better  grades  is  a  careful  blend  of  several  kinds. 

One  blend,  for  example,  contains  about  one-third  Ceylon 

graphite,  one-third  Bohemian  graphite,  and  one-third  Mexi- 
can graphite.  The  Ceylon  graphite  adds  to  the  smoothness 

of  the  'lead.'  the  Bohemian  graphite  being  added  for  its 
blackness.  Graphite  when  used  for  pencils  is  mixed  with 

carefully  refined  clay,  which  is  usually  imported  from  Ger- 
many: no  domestic  clay  has  yel  been  found  entirely  suitable 

encil  manufacture.  The  more  graphite  and  the  less 

clay  the  softer  the  pencil;  llie  less  graphite  and  the  more 

clay  the  harder  the  pencil.  The  cores  of  softer  pencils  are 
usually  made  larger  than  those  of  the  harder  ones  in  ordei 

in  give  them  equal  tensile  -I  rength.  Eor  a  pencil  of  medium 
hardness  (111!  I  about  one-third  clay  is  commonly  used. 

The  wet  mixture  of  clay  and  graphite  is  worked  and  re- 
worked until  it  is  so  pliable  that  it  can  be  looped  in  coils 

and  even  tied  in  loose  knots. 
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II. 
Special  Correspondence 
BLACK  HILLS,  SOUTH  DAKOTA 

\ii».i  i.  \i  c. . '-  i\  v\   »   Plant  Damaged  ai  i'im      Con 

r\\\    i..   |{>.m  n.l>.  -W'ivthi  It   l'\i>i  tliLl    Br 
Wn'    Mil. i.    RESUMES   OPERATION. 

Kin-  on  March  8  damaged  the  cyanide  plan)  of  the  Mogul 
II.  Co,  al  Pluma,  to  the  extent  of  probably  f75,000,  In- 
ninuMa  to  lha  amount  of  1155,000  was  carried  on  the 

mill,  aaaaj  office,  machine-shop,  warehouse,  office  bnilding, 
ami  other  property  ai  Pluma,  covering  tlir  loss.    Thi 

«as  discovered  about   I  o'clock  in  the  aftern    the  origin 
being  unknown,  but  it  is  thought  electric  wires  were  crossc  I 
Dear  the  bottom  of  the  mill.  Before  the  employees  could 

gel  iln'  Bra  hose  eonpled  and  in  action,  the  flames  had 
spread  until  a  large  portion  of  the  roof  was  blazing.  A 

visit  in  the  I'lani  shows  iln'  Moore  prooeaa  department, 
saml  leaehing  tanks  and  building,  and  precipitation  depart- 

ment to  be  practically  unharmed.  The  mils  ami  Chilean 

mills  arc   in    lair  shape,   and   can    In'   nscil   again.     They 

rested   on   concrete   foundations,   near   the   li"ii   I'   the 
mill,  and   the   Barnes   were    for  the   most    part    far  above 

a«wJnl^\     "4 

arf^^^^^^aaV    -           *■  ̂     "  LaRaS*;*^- 

.a^K      saiaaHP" 
'  -^WfeV      T  ""  *<*&*? 

wasp   No.   2    Mil.. 

them,  in  the  roof  ami  superstructure.  The  settlers,  Dorr 

thickeners,  crushers,  crusher  motors,  sampling-room,  ore- 

Inns,  and  about  two-thirds  of  the  mill  building  were  de- 
stroyed beyond  repair.  .1.  V.  N.  Doit,  general  manager 

for  the  company,  states  that  it  is  the  intention  of  the 

directors  immediately  to  rebuild  the  plant,  as  soon  as  ad- 
justments are  made  with  the  insurance  companies.  In  the 

meantime  ore  shipments  are  being  made  at  the  rate  of 

7o  to  100  tons  per  day  to  the  L.  D.  &  W.  mill,  at  Terry, 

and  negotiations  are  pending  which  may  result  in  addi- 
tional ores  being  handled  elsewhere.  The  fire  was  confined 

to  the  mill,  and  none  of  the  outlying  buildings,  such  as  (lie 

assay  office,  machine-shop,  or  olliee,  were  injured. 
The  Black  Hills  has  experienced  one  of  the  most  severe 

winters  in  its  history.  Old-timers  say  that  the  snowfall 

is  greater  than  in  any  previous  winter — in  fact,  it  is  the 
greatest  since  Government  weather-observing  stations  were 
established.  E.  F.  Irwin,  timekeeper  for  the  Homestake 

company  at  Lead,  is  a  voluntary  observer,  under  the  Gov- 
ernment Weather  Bureau,  and  he  reports  that  in  the  past 

five  months  (up  to  March  15)  nearly  0  ft.  of  snow  lias 
fallen.  Most  of  this  is  still  lying  on  the  ground  and  bids 

fair  to  be  there  for  several  months  yet.  The  railroads 

have  had  an  especially  hard  time  of  it,  and  have  only 

kept  open  those  tracks  which  were  in  constant  use.  On 

March  12,  after  the  Mogul  M.  Co.  had  decided  to  ship  its 
ore  to  the  I..  I).  &  W.  mill,  the  Northwestern  was  called 

upon  lo  open  some  of  its  spurs  which  had  been  unused 

this  winter.  In  places  the  snow  was  17  ft.  deep  ami 

solidly  packed.  From  present  indications  there  will  be 

a  great  abundance  of  water  for  mining  operations  during 
the  coming  summer. 

Tin-  Wasp  Ho,  ■_'  noli  i-  operating  Hteadily  again,  iftei 
a  shut  down  caused  by  severe  winter  weather.     Paul  Dimrk 

wardl   has  resigned  us  wuperintendenl   of  the   Black    Uilli 

Smelting   Co.,   and   In-   succetwor   is  ex|   ted   soon.     The 

North     Homestake    compaii)     i-    cross-cutting    both    eaal 
anil    west    from    the    bolt      or   B20  ft.,    level    Of    the    shall, 

lo  develop  \eins  which   wen-   found   in  diamond-drilling'. 
Three  shifts  , . r  men  are  employed,  and  the  work  is  being 
haste   I  in  every  way.     It  is  expected  that  the  full  vol   

ol  available  water  will  be  turned  into  tin-  Homestake  hydro 
electric   plant   on    March    15,  when    the  entire   plant,   incliid 

ing  the  generating  station,  will  bo  given  a  test.     .\^  has 
been   noted    previously   Iii   these  columns,  the   plant    is   prac 
iicillv   ready   to  run. 

RHODESIA 

Gold  Output  mn  tub  Yeah.    Conservative  Development. 

— Outlook  cob  1912.    Spread  of  Miners'  Phthisis. 

The  gold  output  of  southern  Rhodesia  for  the  month  of 

lie. -ember  has  been  declared  by  the  Chamber  of  Mines,  and 
the    production    for   the   whole   year   .an    1   mpiiled.      It 
amounted  to  £2,647,895,  an  increase  of  £79,697  over  L910, 

and  £24,186  more  than  the  previous  record  year,  L909. 
This  result  must  he  adjudged  satisfactory  from  every  poini 
of  view.  The  year  lfllll  was  characterized  by  the  praises 

of  Rhodesia  being  sounded  by  loud  trumpets  from  the 

housetops,  while  11)11  has  been  singularly  \'ive  from  ex- citement, and  there  has  been  none  of  the  feverish  rush  of 

(he  two  preceding  years.  In  fact,  the  outstanding  feature 
of  1913  has  been  a  quiet,  unostentatious  policy  of  develop- 

ment.    This  is  what  Rhodesia  has  been  in  sad  need  of  for 

a   long  while   past,  and  it   is  a  matter  for  all-around     I 

gratulation  that  during  the  past  twelve  months  the  ore  re- 
serves of  Charterland  mines  have  been  greatly  augmented. 

while,  at  the  same  time,  the  gold  output  has  been  increased 

ami  there  has  been  a  marked  improvement  in  dividends. 

Excluding  small  syndicates,  mining  development  and  finance 

companies  paid  £954,613  in  dividends,  against  €883,000  in 
1910,  As  regards  other  branches  of  the  mineral  industry, 

there  has  been  a  gratifying  development  in  the  direction 

of  base  metals.  The  existence  of  cassiterite  in  Mashona- 
land  has  been  established,  and.  while  it  is  as  yet  much 

too  early  to  make  any  predictions  as  to  the  future  of  the 

tin  industry  in  Rhodesia,  it  may  be  stated  that_in  certain 
localities  the  indications  are  very  promising.  With  regard 

to  chrome  iron  ore,  there  has  been  a  year  of  steady  work, 

and  production  exports  through  Beira  have  increased.  The 
outstanding  feature  in  the  coal  trade  has  been  the  reduction 

of  prices  by  the  Wankie  Colliery  Co.,  which  is,  at  the 

present  day,  the  only  producing  concern  in  Rhodesia.  The 
Colliery  company  hopes  to  sell  a  much  larger  output  in 

consequence.  Another  important  development  in  connec- 
tion with  Rhodesian  coal  mining  has  been  the  preliminary 

exploitation  of  a  large  coal  concession  by  the  Consolidated 
Gold  Fields  of  South  Africa. 

The  outlook  for  1912  is  altogether  a  promising  one,  al- 
though one  is  not  justified  in  anticipating  any  remarkable 

increase  in  output.  The  fly  in  the  ointment  (and  a  very 

large  and  undesirable  fly  it  is,  too)  is  the  labor  problem. 
The  Rhodesian  Native  Labor  Bureau  has  been  reorganized 

and  everything  possible  is  being  done  to  better  the  supply. 
Despite  all  this,  however,  the  demand  greatly  exceeds  the 

supply,  and  probably  to  the  end  of  1912  things  will  be 
but  little  better  than  they  are  at  the  beginning. 

Hitherto  Rhodesia  has  been  practically  free  of  miners' 
phthisis;  at  least,  very  little  is  heard  of  this  disease 
in  the  country.  It  is,  therefore,  distressing  to  observe  that 

in  the  last  report  on  the  public  health,  issued  by  the  British 
South  Africa  Co.,  reference  is  made  to  the  prevalence  of 
this  dread  malady  in  certain  districts.  Unfortunately,  no 

statistics  are  given,  and  from  the  report  in  question  it  is  ■ 
not  possible  to  gauge  to  any  definite  degree  the  accuracy 
of  the  identification  of  silicosis  in  southern  Rhodesia.  The 

district  surgeon  of  Hartley,  in  the  course  of  his  report, 

draws  attention  to  the  increasing  number  of  phthisical  work- 
ers  in    that   area,   but   he   asserts   that    phthisis  is  confined 



lit. MINING  AND  SCIENTIFIC  PRESS March  23,  1912 

to  miners  who  have  worked  on  the  Band.  Miners'  phthisis 
Im.s  proved  such  a  terrible  obstacle  to  the  advance  of  the 
industry  in  the  Transvaal  that  the  Rhodesian  government 

might  be  expected  to  take  immediate  steps  to  investigate 

the  whole  question  and  t"  ascertain  whether  the  first  seeds 
of  the  disease  were  brought   from  the  Witwatersraud. 

LONDON 

I ii h.iciatii  Report  Shows  I  i.\  Costs.  -Arizona 

Coppbb   Paying    Dividends    vt   Kate  op  50%. — Co- 
lombia Gold  Mining. 

The  results  of  operations  at  Dolcoath,  the  premier  tin 
mine  of  Cornwall,  are  of  perennial  interest.  For  some  time 

now    f   have  been   sending  news   as  to   the   improvements 
effected  ii   chanical  equipment,  both  in  the  mine  and  in 

the  metallurgical  plant.  The  new  deep-level  shall,  the 

•Williams.'  has  been  in  operation   for  some  months  and  the 
electrical  and  pumping  plant  lately  has  been  put  in  com- 

mission. Since  the  first  .it'  the  year  an  unusual  influx  of 
water  has  impeded  operations,  bul  things  have  once  more 

arrived  at  norma]  state.  The  full  figures  for  the  results 

during  the  second  halt  of  1911  are  now  available,  and  by 
far  the  must  important  feature  is  the  tall  in  the  cost.  The 

tonnage  crushed   was  4li.;i4.",.  and   the  recovery  853  tons  of 
black  tin,  or  41'j  lb.  per  ion  of  ore.  The  amount  realized 

was  £98,647,  or  Clio  l'_'s.  lid.  per  ton.  The  total  receipts 

were  £100,011.  the  working  cost  £57,853,  hud's  royalties 

£6.">7fi,  and  the  working  profit  $35,581.  From  the  latter, 
£4340  was  written  off  lor  depreciation  of  plant  and  build- 

ings, and  £15,526  was  brought  in  from  the  previous  ball- 

year.  The  dividend  distributed  was  £34,450,  being  at  the 

rate  of  10r;  for  the  half-year.  The  figures  per  Ion  treated 
were  as  follows:  receipts  43s.  Id.,  working  cost  24s.  lid.. 

lord's  dues  2s.  10d.,  and  working  profit  15s.  4d.  The  de- 
velopment work  done  during  the  half-year  amounted  to 

2076  ft.  The  rich  ore  reported  in  No.  1  winze,  306  ft.  east 
of  New  Rump  shaft,  has  not  [.roved  to  be  continuous,  tor  mi 

further  sinking  the  content  fell  from  80  lb.  to  only  I'd  lb. 
per  ton.  Eight  of  the  new  Ilolnian  air-cushion  stamps 
have  been  in  continuous  operation  during  the  half-year,  and 
Ibe  foundations  are  ready  for  another  four.  The  most  im- 

portant point,  as  already  mentioned,  is  the  reduction  of  the 

king  cost  by  4s.  fid.  per  ton.  This  is  due  chiefly  to  the 

advantages'  gained  by  the  new  Williams  shaft,  there  i< 
every  expectation  thai  further  substantial  reduction  will 

he  effected  when  the  electrical  and  pumping  plant  is  in  full 
Working  order,  and  when  the  additional  Holman  stamps  are 
completed. 

in  a  recent  letter  I  gave  details  of  the  new  policy  adopted 

with  a  view  p.  reconstructing  the  smelting  plant  at  the  Ari- 
Eona  copper  mine  at  Clifton,  Arizona.  The  company  lias  ils 
headquarters  in  Scotland,  and  the  new  plant  has  been  de- 

ed by  L.  D.  Ricketts  on  lines  similar  to  the  plant  a! 
Cananea,  over  the  border  in  Mexico.  During  the  year, 
ended  September  30  last,  744.74li  short  dry  Ions  of  ore  was 

raised,  yielding  17.2112  short  tons  of  copper,  or  4li.4  lb.  per 
ton.  Of  the  ore  raised.  582,335  Ions  of  sulphide  ore  and 
104.7.i4  tons  of  oxidized  ore  was  sent  to  the  concentration 

plant.  The  smelter  treated  153,991  tons  of  concentrate  and 
raw  ore.  and  the  sulphuric  acid  leaching-plant  90,526  tons 
of  oxide  tailing.  The  revenue  from  the  sale  of  copper  was 
£866,862,  ami  froni  profits  of  flit"  railway  and  other  sub- 

sidiary interests  £72,827.  The  mining  and  metallurgical 
expenses  were  £625,210,  and  general  charges  for  adminis- 

tration £29,288;  £5266  t  is  debenture  interest. 

C17.SS1  as  income  tax.  t'24..">:u  as  preference  dividend. 
£45,000  was  transferred  to  new  capital  outlay,  and  £189,987 
distributed  as  dividend  on  the  ordinary  shares,  being  at  the 

rate  of  ;"i(l' ,  .     The  debenture  issue  made  for  (he  purpose  of ,  building  the  new  plant  was  sufficiently  successful  to  warrant 
immediate  carrying  out  of  the  plans,  and  orders  were  at  once 

put  in  hand  for  the  supply  of  the  plant  required.  The  whole 
issue  was  not,  however,  subscribed,  and  circulars  are  now 

being  sent  to  shareholders  with  the  object  of  placing  the 
balance. 

Gold  mines   in    Colombia    do   not    come   often    before   the 

London  public,  but  the  Marinate.  Hill  mine  is  now  attracting 
favorable  attention,  after  the  Englisi   mpany  owning  it 

had    pas!  -ii    a    prelimi  na  i  y    stage   of    failure.      The 

company  was  formed  in  February  1908  to  acquire  an  ex- 
tensive tract  "•  country  in  the  districts  of  Supia  and  Mar- 

mat..,  containing  a  number  of  gold  ami  silver  mines  and 

prospects.  Operations  have  been  chiefly  directed  to  the  de- 
velopment of  the  Marmato  Hill  mine,  which  had  yielded 

profits  io  previous  local  owners.  The  properties  were  ex- 

amined at  the  time  of  flotation  by  ('.  Olden.  L.  Parker,  and 
II.  II.  Knox,  and  subsequently,  when  progress  was  not  found 
to  be  satisfactory.  Arthur  Wilkinson  was  asked  to  make 

a  report.  His  recommendations  were  accepted  ami  he  was 

appointed  consulting  engineer,  with  T.  L.  Dawson  as  man- 
ager. Development  work  since  has  given  encouraging  re- 
sults. Mr.  Dawson  gives  the  reserve  at  1011.000  tons 

averaging  9.8  dwt.,  and  during  the  current  year  expects  to 

increase  the  proved  ore  by  Hill. 110(1  tons.  The  average  con- 
tent is  gradually  becoming  higher.  Recently  only  Sufficient 

ore  has  been  mined  and  treated  to  pay  expenses.  The 

construction  of  a  new  plant  was  delayed  until  the  results 

of  development  warranted  it.  The  time  has  now  come  for 
this  work  to  be  taken  in  band,  but  before  a  final  decision 

is  made  experiments  are  to  be  conducted  with  a  view  to 

improving  the  extraction  by  cyanide.  The  new  plant  will 
have  a  capacity  of  6000  tons  per  month  at  first.  Just 
recently  100,000  new  shares  of  £1  were  issued,  bringiba 

the  total  capital  to  £431,000.  With  the  money  thus  raised 
£37,346  loans  have  been  repaid,  and  the  balance  will  prove 
ample  for  Ibe  construction  of  the  plant. 

CORDOVA,  ALASKA 

Wood,  Wateb,  AND  Freight  Rates. — Development  Costs. 
— New  Mills. — Some  Good  Mill  Runs. — Work  in 

the  Drift  Mines. 

Development  of  the  quartz  lodes  in  the  Fairbanks  district 
lias  been  given  a  considerable  impetus  this  season  by  the 

proposed  legislation  for  a  Government  railroad  from  the 
coast  to  the  Yukon  and  Tanana  valleys.  Wood  is  becoming 

scarce  and  a  railroad  which  could  lower  the  cost  of  freight 
and  offer  a  supply  of  cheap  fuel  would  materially  assist 

ir.  the  development  of  the  younger  properties.  The  man- 
agement at  the  Khoa.ls-llall  property  at  the  mouth  of  Bed- 

rock creek  lias  recently  completed  a  well  to  supply  water 

tor  the  5-stamp  mill,  but  the  flow  at  present  has  not  been 
sufficient  lor  more  than  one  shift  per  day,  but  it  is  expected 
that  a  considerable  supply  will  be  available  from  the  shaft 
in  a  short  time.  In  the  mine  the  ore  has  been  blocked  out 

so  that  the  mill  will  be  assured  of  a  continuous  supply  as 
soon  as  the  source  of  additional  water  has  been  determined. 

At  the  Tolovana.  in  the  same  district,  a  Huntington  mill 

has  been  erected,  and  at  the  Newsboy,  on  the  divide  between 

El  Dorado  and  Geary,  five  stamps  have  been  recently  in- 
stalled. The  shaft  at  the  latter  property  is  down  over  25,0 

ft.  and  a  contract  has  been  let  to  drive  a  100- ft.  drift  on 
the  vein  from  each  side  of  the  215-ft.  level.  The  vein  at  this 

point  is  about  four  feel  in  width  and  seems  to  be  approxi- 
mately the  same  value  as  on  the  levels  above  where  ore  was 

developed  that  bore  the  costs  of  shipping  to  the  custom  mill 

at  Fairbanks,  It  is  generally  considered  that  the  cost  of 

wagon  and  train  haul  plus  milling  charges  in  this  district 
amounts  Io  $25  or  $30  per  ton.  McGillivray  &  Fisher,  who 
have  a  lease  on  the  Cleary  extension  of  the  Newsboy,  have 

placed  an  order  for  a  5-stamp  mill  with  Brumbaugh  & 
Hamilton.  The  stamps  will  be  light,  weighing  only  500  lb. 
each.  The  shaft  is  down  HO  ft.  on  a  vein  which  averages 
2  ft.  in  width  and  is  said  Io  assay  $60  per  ton. 

In  the  drift  mines  winter  dumps  are  being  made  on  Ester, 

with  its  tributaries,  Pedro.  Goldstream,  and  Fairbanks 
creeks,  while  on  the  other  creeks  of  the  district  work  is 

largely  confined  t..  development  for  summer  sluicing.  'Pay' 
has  also  been  reported  near  the  headwaters  of  the  Salcha 

river,  bul  reports  from  Ruby,  which  was  filled  with  slam- 
peders  last  summer,  are  discouraging. 
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Porcupine,  giving  employment  hi  about  3000  men.  Then 

.  a  number  engaged  in  prospecting  and  de 

velopmenl  work  in  outlying  districts,  bringing  tin-  total 
working  force  of  the  region  up  to  about  3000,  Tbia  number 
will  lie  verj  largelj  increased  with  the  opening  "I  the  spring. 
Owing  to  tin,  severity  of  the  winter  several  mines  bad  t"  close 
down  '>r  greatly  curtail  operations  on  account  of  the  scat 

,'t'  wntrr,  all  the  smaller  water  courses  being  frozen  Bolid. 
'I'lu'  extension  of  the  electric  power  system  to  man}  of  the 
properties  at  present  dependent  on  the  Bcanty  ami  nnsatis 

v  timber  Bupply  of  the  locality  for  fuel,  will  ■_; i % , ■  n 
great  stimulus  to  operations.  Every  one  interested  in  Porcu- 

pine is  looking  forward  to  tin'  starting  of  the  stamp-mills 
,111  the  leading  properties,  the  date  for  which  lias  been  so 
frequently  postpo   I.  owing  t>>  unforseen  difficulties  in  tl»' 
way  "f  construction  or  delivery  of  machinery.    These  appear 

HEAD-FRAME  OF  THE  DOB  IB  MINE. 

to  have  been  successfully  overcome  ami  there  is  a  reason- 
able prospect  thai  several  mills  will  he  in  operation  within 

a  few  weeks. 

The  Dome  mill,  when  in  full  operation,  will  require  250 
tons  of  ore  per  day,  ami  in  order  In  keep  this  up  and  block 
out  ore  reserves,  the  number  of  drills  employed  for  under- 

ground work  has  been  increased  from  12  to  24.  To  reserve 
the  shafts  for  underground  work  an  incline  will  be  driven 
upon  which  to  haul  all  ore  extracted  from  above  the  45-ft. 
level.  At  the  Dome  Extension  a  cross-cut  from  No.  4  shaft 

at  the  100-ft.  level  has  found  a  banded  quartz  vein  10  ft. 
wide,  heavily  mineralized  with  sulphides  and  carrying-  visible 
sold.  A  15-in.  vein  of  quartz  assaying  $30  per  ton  has 
been  found  by  diamond-drilling  at  a  depth  of  227  ft.  At 
the  Dome  Lake  the  vein  on  the  surface  between  3  and  4  ft. 
wide  has  been  stripped  for  about.  1000  ft.  and  two  shafts 
put  down  for  60  ft.,  at  which  depth  samples  assay  $23  per 
ton.  Diamond-drilling  to  100  ft.,  however,  gives  unsatis- 

factory results,  showing  the  pay-streak  diminished  to  one 
foot  in  width,  with  erratic  mineralization.  Work  on  the 

Success  property  has  been  resumed.  The  Crown  Chartered 
Co.  will  complete  its  payments  on  the  Davidson  property 
and  proceed  with  active  development.  Additional  machinery 
is  to  be  installed  and  the  shaft  sunk  to  the  200-ft.  level. 
Sinking  has  been  started  on  the  Schumacher  on  the  south 
side  of  Pearl  lake.  The  property  is  stated  to  be  rich  in 
surface  veins.  The  American  Goldfields  has  found  a  5-ft. 
quartz  and  schist  vein,  showing  good  gold  content  at  500  ft., 

by  diamond-drilling.  On  the  MeEnany  property  of  the 
Crown  Reserve  a  new  vein  has  been  cut  which  shows  about 

3  ft.  of  quartz  at  the  100-ft.  level,  fairly  rich  and  widen- 
ing out  somewhat  at  200  feet. 

An  important  discovery  affecting  the  future  of  Cobalt 
has  been  made  at  the  Coniagas  mine.  The  general  belief  was 
that  silver  occurred  only  in  the  diabase  and  conglomerate, 
and  that  the  veins  pinched  out  on   reaching  the  Keewatin 

  n.      In   driving  mi   Man   N,,.  II  of  Ihi    '  the 
Keewatin  was  found,  but  the  vein  proved  to  persist,  an, I  on 
being   followed    for  25   II.,  widl   I  1"  5   in.  of   I 

Vfter  being  opened  up  lor  RS  ft.  nu  assay  was  taken 

«hich  gave  2022  ox.  silver.  •'.  \V.  Knight,  of  the  Provincial 
Bureau  of  Mines,  baa  made  a  careful  examination  of  ii»' 
mine,  ami  states  thai  Ibe  formation  in  wbicb  the  veil   urs 
is  undoubtedly   Keewatin,    The  Coniagas  will  make  further 

explorations  of   portions  of  its  territory   -■>   lav  Bupp< 
i,,  be  ho|  elessly  barren.    The  lease  of  a  portion  of  the  Peter, 
son  Lake  property,  held  by  the  Little  Nipissing  company 
has  been  canceled  under  a  clause  which  provides  for  its 
termination   in   rase  of   work    being  dis   itinued    for  one 
month.    The  property  is  now  being  operated  by  the  Peter son    Lake. 

Ii  is  officially  announced  thai  the  Elk  Lake  branch  of  the 

Temiskaming  \'  Northern  Ontario  railway  will  starl  from 
Earlton,  a  point  25  miles  north  of  Cobalt,  running  west  for 
about  thirty  miles,  (he  greater  pari  of  the  route  passing 

through  a  good  agricultural  district.  The  proposed  Charl- 
ton  route  has  I   n  abandoned,     'fenders  will  be  called    for 

in  a  few  days.  .1.  P.  Whitney,  the  Premier,  has  introduced 
in  the  Ontario  Legislature  an  important  amendment  to  the 
Mining  Act.  which  provides  that  no  miner  shall  be  employed 

underground  for  more  than  eight  hours  in  any  twenty-four 
hours,  including  the  lime  occupied  in  descending  and  ascend- 

ing from  the  mine.  For  every  violation  of  this  provision  the 
owner  and  the  manager  or  superintendent  of  the  mine  are  to 
he  liable  to  a  fine  not  exceeding  $50. 

NEW  YORK 

More  Market  Activity,  Although  Coppers  Lag. — Bin  In- 
terests  Backing  Development. — Company  News. 

There  has  been  a  marked  revival  of  activity  in  New  York 

during  the  past  week,  and  many  operators  have  been  try- 
ing to  persuade  themselves  and  their  friends  that  the 

dark  days  are  all  past,  and  that  the  markets  are  once 
more  on  the  way  to  sunshiny  days  of  prosperity  and  activ- 

ity. Just  how  far  this  is  justified  by  the  facts,  and  how 
much  it  is  whistling  to  keep  up  courage,  is  to  be  seeu. 

The  share  market  in  copper  shares  lags  and  lags.  It 

is  quite  apparent  that  the  idea  that  the  demand  which 

has  brought  the  world's  visible  supply  to  its  present  low 
figure,  and  American  stocks  to  where  they  equal  but  one 
month's  domestic  deliveries,  is  not  altogether  a  sound  one, 
and  that  it  has  been  aided  by  manipulation  sticks  in  the 
mind  of  the  public.  It  is  one  of  the  queer  turns  in  the 
market  that,  barring  Amalgamated  and  some  of  the  leading 
Lake  coppers  that  have  developed  rather  sensationally 
within  the  past  few  months,  the  larger  part  of  the  copper 

list  is  selling  lower  than  it  was  in  December,  notwith- 
standing the  fact  that  producers  and  sellers  of  copper 

point  to  the  price  level  of  14%c.  as  firmly  established. 
A  few  months  ago  one  would  have  said  (hat  a  15-cent 

copper  market,  with  a  surplus  reduced  to  fair  working 
dimensions,  would  solve  all  the  problems  of  the  copper 
situation.  It  is  yet  too  early  to  tell  whether  or  not  public 
impressions  regarding  copper  at  the  present  time  are  correct 

or  not.  If  the  public's  part  in  copper  prosperity  could 
be  put  in  some  other  form  besides  the  purchase  of  shares, 
it  would  perhaps  be  easier  to  interest  the  outsider.  There 

is  no  question  but  that  a  large  part  of  the  reluctant  atti- 
tude of  the  public  is  due  to  recent  educational  campaigns 

in  reference  to  stock  watering,  and  holding-company  de- 

vices, and  other  tricks  of  so-called  'high  finance.'  There 
is  one  underlying  encouraging  feature  in  the  copper  situ- 

ation that  should  not  be  overlooked.  The  heavier  interests 
which  have  become  more  and  more  closely  affiliated,  and 
which  are  in  touch  with  unlimited  capital,  are  continuing 
to  pour  funds  into  the  development  of  properties,  and 
this  gives  evidence  of  every  faith  in  the  future  of  the 
copper  industry. 

The  International  S.  &  R.  Co.  has  completed  its  plans 
for  the  erection  of  a  refinery  at  East  Chicago,  Indiana, 

a  suburb  of  Chicago,  lying  at  tbe  south  end  of  Lake  Mich- 
igan.    The   International   S.   &  R.   Co.'s  business  is   prin- 
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cipally  copper,  Inn  the  new  plant  is  to  handle  lead  and 
silver   bullion)   and.   in   a   way.   marks  another   step   on    the 

part  of  the  Cole-Ryan  interests  t <>  compete  with  the  Gug- 
genhehns  in  their  refining  and  selling  of  silver  and  lead. 

The-  new  plant  is  to  have  a  refining  capacity  of  3000  tons 
per  month,  and  is  to  he  completed  by  midsummer.  The 
work  is  to  begin  immediately. 

Ii  is  said  that  the  eapital  stoek  of  the  Guggenheim  Ex- 

ploration   t'o.   is   to   take   a    more    prominent    place   among 
j    market    traders.      The    shares    have    always    been 

traded  in  on  the  New  York  Curb.  It  is  now  expected  that 

the  capita]  stoek  will  he  doubled,  and  the  shares  listed  on 
tlie  New  York  Stock  Exchange,  and  that  it  will  he  placed 

on  a  (if;  dividend  hasis.  Among  other  holdings  of  the 

company  is  a  big  block  of  ("tali  Copper  that  is  supposed 
in  have  cost  $9  per  share.  The  Guggenheim  Exploration 

Co.  was  at  one  lime  in  receipt  of  handsome  dividends 

from  its  holdings  in  Kspcranaza.  Last  year  the  company 

held  over  60,000  shares.  At  the  end  of  the  last  fiscal  year 

the  Company  had  sold  all  but  3016  shares.  It  is  under- 
stood that  this  stock   has  now   been   entirely   liquidated. 

A  very  interesting  item  has  appeared,  to  the  effect  that 
E.  A.  Wall,  of  Salt  Lake  City,  noted  for  his  bitter  fight 

against  the  present  managers  of  the  Utah  Copper  ('"..  i- 
one  of  the  largest  individual  holders  of  the  shares  of  the 
Lake  Copper  Co.  It  is  stated  that  Mr.  Wall  bought  a 

large  block  of  stock  above  BO.  At  the  present  time  Lake 
shares  are  quoted  around  37.  ami  apparently  are  without 

any  particular  degree  of  support,  though  not  offered  freely, 

and  it  is  seemingly  impossible  to  accumulate  any  stock 

in   the  open   market.     Most    of  tin-   present    holders   paid 
above  tilt,  and  can  hardly  afford  to  sell  on  the  present 
level.  The  management  of  the  Lake  states  that  with  a 

1-lc  copper  market  they  will  in  time  he  able  to  show  a 
profit  to  all  holders  of  the  stock,  even  those  who  bought 
at  the  very  top.  Lake  is  still  reckoned  as  one  of  the 

greatest   possibilities  of  the  Upper  Peninsula. 
While  any  ill  effect  due  to  increased  production  is  mini- 

mized by  copper  authorities,  there  are.  nevertheless,  some 

new  records  being  made.     The   Utah  Copper  Co.  handled 

18,300  tons  of  ore   ii   c  day    in    February,  and  was  only 
prevented  from  making  February  a  record  month  with 
11,000,000  lb.  output  by  an  accident  on  the  Denver  &  Rio 
Grande  railroad.  With  the  approach  of  better  weather. 

the  management  is  promising  daily  runs  of  20,000  tons. 
Chino  shareholders  are  to  authorize  an  increase  in  the 

company's  capital  to  100,000  shares,  .if  which  70,000  shares 
are  to  he  offered  to  the  shareholders  on  a  hasis  of  1  share 

for  each  1(1  shares  of  new  stuck.  The  new  management 

of  the  Davis-Daly  has  so  far  revamped  the  property  as 
to  break  even  in  February,  and  hopes  are  entertained  of 

making  a  little  money  in  March.  Financially,  the  com- 

pany's condition  has  been  improved  by  the  collection  of 
a  large  part  of  the  debt  owed  to  Davis-Daly  by  the  Ohio 

Co.  and  the  collection  of  the  cash  that  was  in- 

rested  in  the  property  in  Porcupine.  The  Davis-Daly  mar- 
ket has  not  improved,  as  a  loan  in  New  York  against 

20,000  shares  as  collateral  lias  been  steadily  pressing  for 

the  last  month  or  two  for  liquidation.  ' 
Camp  Bird  shareholders  in  the  United  States  have  been 

much  interested  in  the  reports  of  the  new  discovery  in  I  he 

lower  levels  of  the  old  property  at  Ouray.  Colorado,  but 
the  improved  conditions  exist  iiiy.  according  to  these  re- 

ports, have  not  hi  en  reflected  iii  the  market.  The  shares 

have  been  a  little  heavy  in  London,  and  most  of  the  share- 
holders  are   now   seeking   information    in    reference   to   Hie 

new   move   of    ll   impany    iii    taking  over   an    interest    in 
a  copper  property   in  Transvaal.  South  Africa. 

Tin'  real  seriousness  of  the  situation  in  Mexico  is  be 
ginning  to  be  felt.  The  Mines  Company  of  America,  which 

controls  properties  al  Minas  Prietas,  oonora,  and  Chihua- 
hua,  is  said  to   have   plained    t.i  the   Federal   authorities 

■  if  the  confiscation  "i  a  part  of  its  property  in  Mexico. 
The  Rio  Plata  M.  Co.  has  suspended  dividends,  and  it  is 

quite  plain  that  an  ctivity  on  the  part  of  foreign- 
ers   in    Mexico    will    come    to    a    standstill    until    there    Is    a 

cessation  of  hostilities  and  a  restoration  of  tranquility. 

BOSTON 

('.  M.  Turner  Revives  Calumet  &  Hkoi.a  Merges  Liti- 
gation.— United  Copper  Forfeits  Charter. 

The  irrepressible  conflict  between  the  Osceola  and  Calu- 
met &  Hecla  interests  broke  out  again  recently  when 

Charles  M.  Turner,  of  Houghton,  Michigan,  secured  an  in- 

junction preventing  the  holding  of  the  Osceola  annual  meet- 
ing on  March  14.  Mr.  Turner  is  supposed  to  represent 

Godfrey  M.  Hyams  in  this  move,  and  Mr.  Hyaius  takes 
tin'  history  of  the  fight  back  to  when  A.  S.  Bigelow  was 
president  and  brought  sail  against  Calumet  &  Hecla  to 

prevent  it  absorbing  the  control  of  Osceola.  Mr.  Hymns 
was  associated  with  Mr.  Bigelow  in  that  fight.  Calumet 

&  Hecla  bought  out  Mr.  Bigelow's  interest  in  Osceola 
and  other  Lake  properties  ami  the  latter  retired  from  the 
Held.  His  mantle  seems  to  have  fallen  upon  Hyams,  who 

lasl  year  with  other  interests  was  successful  in  blocking 

the  Calumet  &  Hecla  proposed  merger.  The  present  in- 
junction is  a  repetition  and  scarcely  in  any  sense  a  varia- 

tion of  the  old  Oseeola  tight  against  Calumet  &  Heela. 

It  is  charged  that  the  larger  company,  seeing  extinetion 
of  its  ore  reserves  in  the  not  distant  future,  is  anxious 

to  absorb  the  Osceola  and  wipe  nut  its  identity  as  an  inde- 

pendent company,  the  move  being  made  to  recruit  the 

Calumet's  ore  reserves.  When  the  Bigelow  regime  went 
out.  Mr.  Agassiz,  vice-president  of  Calumet  &  Hecla,  sue 
ceeded  him  as  president,  ami  Quincy  A.  Shaw,  presidenl 

of  the  Calumet,  became  the  Osceola's  vice-president.     The 
Calumet    people   disclaim    the   alleged    designs  on    Osi   la, 

though  the  company  and  its  associate  interests  are  ii 

control,  'flic  Calumet  &  Hecla  company  has  been  benevo- 
lent in  its  assimilation  policy  in  the  Lake — so  much  so 

that  its  acquisitions  there  have  not  been  viewed  with  espe- 
cial alarm.  Something  over  a  year  ago  the  company  en- 

gaged L  Parke  Channing  to  make  an  examination  and 
appraisement  of  the  properties  which  it  intended  to  include 

in  its  big  merger.  It  was  said  afterward  that  Mr.  Chan- 
ning was  retained  for  this  purpose  because,  of  course,  of 

his  high  character  and  ability  as  an  authority,  and  because 
of  the  mental  reservation  that  he  was  associated  with  the 

Lewisohns  and  was  considered  close  to  Amalgamated  in- 
terests, the  latter  being  brought  into  the  original  suit  of 

Bigelow  in  behalf  of  Oseeola  against  Calumet  &  Heela. 

Tin-  Calumel  &  Hecla  company  would  undoubtedly  con- 
serve the  copper  resources  of  the  Lake  country  by  extend- 

ing its  control,  but  the  Osceola  protesting  minority  interests 

set  forth  ill  their  case  that  it  proposes  to  violate  the  Sher- 
man anti-trust  law  by  restraining  trade. 

The  United  Copper  Co.  forfeited  its  charter  in  New  Jer- 
sey a  few  days  ago  because  of  the  non-payment  of  taxes. 

This  is  the  ambitious  holding  corporation  whieh  F.  Augus- 
tus Heinze  formed  as  a  rival  to  Amalgamated.  Mr.  Heinze 

state-  that  the  non-payment  of  taxes  was  a  clerical  over- 
sight and  that  the  present  charter  will  not  be  allowed  to 

go  by  default.  United  Copper  is  said  to  have  largely  pre 

cipitated  the  panic  in  October  1007.  The  company  owns 
300.000  acres  of  timber  land  in  British  Columbia  and  the 

control  of  a  number  of  copper  companies. 

A  special  meeting  of  he  stockholders  of  the  Chino  Cop- 

per t'o.  will  be  held  April  2  to  authorize  an  increase  of 

the  company's  authorized  capital  stock  from  800.000  to 
11(1(1. IIOII  shares,  par  value  $5.  Of  the  lira  Inn. lion  share-. 

70,000  -hares  have  been  underwritten  and  will  be  offered 
for  subscription  at  $25,  stockholders  being  entitled  to 
subscribe  pro  rata  on  the  basis  of  one  share  for  each  ten 

shares  already   held. 
The  Calumet  &  Hecla  company  issued  simultaneously,  on 

March  11.  a  bunch  of  reports  on  Isle  b'nyale.  Superior. 
Tamarack.  Allouez,  and  Centennial,  which  are  under  its 

management.  Calumet  &  Hecla  is  working  hard  to  bring 

about  a  realignment  of  milling  facilities  affecting  these 

pro]  eriies  and  I"  operata  them  as  a  whole  in  the  interest 
of  economy  ami  increased  output. 

The  settlement  of  the  Lawrence  woolen  mill  strike  will  be 

a  -real  help  to  market  interests  in  Boston  and  New  England. 
The  direct  financial  loss  is  estimated  at  $3,000,000  at  least. 
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General  Mining  News 
ALASKA 

.It  \i  » 

The  Alaska  Mexican  Gold  M.  Co.  in  January   crushed 
19,803    Inns   of   ore.    train    which    471    tuns    of    I   ciitrnte 

■as  MV«L  Tin-  realizable  value  of  the  total  prodnctiou 
was  estimated  m  $66,803,  including  the  gold  production 
.■I  (31,008.  1 1[  .-i  :ii in—  expenses  were  $31,365  and  construc- 

tion  expei  .   leaving   an   estimated   net    profll    of 
130.    The  yield  per  ton  was  83.36,     During  the  i   tli 

300  it.  of  development  work  was  done. 
The  Alaska  United  O.  M.  Co.  in  January  produced. 

•i.-.ili/ahi,-  value,'  843,735  from  the  Beady  Bullion  elaim, and  $46,338  from  the  700  Fool  claim.  Operating  expenses 
amounted  to  838,420  for  the  Beady  Bullion  and  $29,620 
tot  the  run  Flint  Claim.  Construction  expenses  were  $1409 
ami  $3508,  respectively,  the  estimated  net  profll  being 
$12,346  tor  the  Beady  Bullion  and  $14,202  for  the  700  Pool 
Claim.  The  ore  treated  at  the  Beady  Ballion  amounted 
to  18«808  tmis,  ainl  at  the  700  Pool  Claim  to  20,266  inns. 

Sca/e  of  miles 

PART  OF  DOUGLAS  isi.axii. 

Development  work  for  the  month  amounted  to  :i2  ft.  and 
365  ft.  for  the  respective  claims. 

Prince  William  Sound 

Rich   ore   was   discovered   recently   on    ihe   400-ft.   level 
nl  the  Cliff  mine,  says  a  Valdez  report.    The  Midas  Copper 
Co,  according  to  a  late  report,  has  100  tons  of  ore  ready 
for  shipment  to  the  Tacoma  smelter. 

The  Tanana 

A  report  from  Fairhanks  states  that  I'tegaard  &  Nehr- 
laad,  lessees  on  the  Pioneer  property  on  Chatham  creek, 
have  shipped  to  the  Garden  Island  mill  60  sacks  of  picked 
ore  estimated  to  average  about  $90  per  ton.  After  this 
ore  is  disposed  of,  the  mill  will  start  on  four  tons  of 

ore  from  the  Anderson  &  Birch  property  in  Granite  gulch, 
near  Pedro  creek.  The  mill  has  jnst  finished  treating 

12^2  tons  from  L.  J.  McCarty's  Pennsylvania  claim  on 
Wolf  creek.  Mr.  McCarty  stated  that  if  better  milling 
facilities  were  provided  for  that  district,  outside  capital 
would  not   he   required   for  developing  the  properties. 

L.  M.  Drnry.  assayer,  of  Fairhanks,  has  received  $20!) 
for  a  shipment  of  1234  lb.  of  placer  tin  ore  obtained 

from  -the  Hot  Springs  district.  The  ore  was  brought  to 
Fairbanks  by  Joseph  Eglar.  There  the  schist  and  other 
impurities  were  removed.  The  ore  was  exhibited  at  the 
New  York  land  show  and  was  shipped  to  England,  where 
assays  gave  returns  of  55.49%  tin,  4<;  sulphur,  and  a 
small  amount  of  arsenic.  Freight,  porterage,  and  other 
charges  for  the  ocean  shipment  amounted  to  $73,  leaving 
a  net  balance  of  $208.  Falcon  Joslin,  who  had  charge  of 
the  ore.  has  stated  that  the  A.  S.  &  R.  Co.  is  willing  to 
build  a  smelter  at  Tacoma  for  tin  ore  if  the  ore  deposits 

arc   lufDciently    large   to   justify    continuous  operation   ol 
the  proposed  matter.     Paul  Hopkins  intends  soon  to  eon 

ate  a  large  amount  of  ore  from  the  district  for  ship nieni  to  Europe, 
ARIZONA 

Cooaiai   COI  vn 
The  shaiiuck  Arizmia   Copper  Co.   has   intersected 

assaying   IP,    copper  and  34  oz.  silver  per  inn   in   N'n.  9 
oross-cnl  of  the  Shattuck  mine  al   Bisbee,  according  to  a 
!•  i  nil  b\  Thomas  Bardon,  president  of  the    npany. 

Pinal  Coi  kti 

The  r.  s.  Geological  Survej   lias  issued  a  topographic 
map  of  the  Bay,  or  Mineral  Creek,  district,  for  which  the 

topographic  surveying  was  done  by    YV.   M.    I'.eainan.      The 
map  is  mi  the  scale  of  1 :  12.0011.  or  more  than  live  inches 
to  the  mile,  The  contour  interval  is  25  ft.  Every  topo 
graphic  feature,  as  well  as  buildings,  shafts,  and  adits,  is 
shown.  The  maps  are  for  sale  by  the  Geological  Survey 
at  rii-.  each  or  $3  per  100. 

The  Ray  Con.  Copper  Co.'s  actual  January  production, 
for  which  previous  estimates  have  been  published,  was 
2.470,0)4  lb.  copper,  as  against  2,271,654  lb.  in  December. 
The  production  would  have  been  larger  had  it  not  been 
for  Ihe  blowing  out  of  a  motor.  Since  operation  was 
started  March  20.  1911,  Ihe  company  has  produced  17,602,- 
642  lb.  copper.  Since  February  20  the  concentrate  has 

been  shipped  to  Ihe  A.  S.  &  I?.  Co.'s  smelter  at  Hay  den. 
It  is  officially  announced  thai  Ihe  cost  of  production  is 

under  9c.  per  pound,  but  more  exact  figures  are  not  ob- 
tainable. The  monthly  production  of  the  company  since 

last  April  has  been  as  follows,  the  figures  being  for  pounds: 

April             704,201       October         2,069,287 

May        1,006.022      November        2,507,000 
June        1,167,403      December     2,271 .054 
July         1,689,124      January       2,476,944 

August     1,833,083    
September      1,876,904         Total   17,602,042 

Yavapai    County 

In  Prescott.  gravel  reported  by  Mr.  Robinson,  city  clerk, 
to  assay  30c.  per  cubic  yard  has  been  used  in  street  paving. 

The  gravel  will  he  used  for  the  same  purpose  in-  the 
future,  says  a  press  report,  unless  some  economical  means 
of  saving  the  gold  is  proposed. 

Rumors  from  Prescott  are  to  the  effect  that  the  man- 
agement of  the  Climax  property  is  planning  to  erect  a 

plant  for  treating  its  ores  and  to  obtain  electrical  equip- 
ment for  the  mine.  The  Bradshaw  M.  &  S.  Co.  has  been 

incorporated  to  develop  the  Nellis  and  Cleator  groups  of 
claims  near  Turkey.  It  is  reported  that  Los  Angeles  in- 

vestors back  of  the  company  plan  operation  on  a  large 
scale.  The  property  recently  was  examined  by  Joseph 
Reese.  The  Tip  Top-Heath  M.  Co.  has  secured  a  Denver 
roller  mill  for  the  Tip  Top  mine  in  the  Bradshaw  district, 
and  mi   ils  erection   will  start   treating  ore  on  the  dump. 

CALIFORNIA 

Kern  County 

Sidney  Coburn,  of  Los  Angeles,  has  secured  an  option 
on  claims  adjoining  Ihe  Bailie  properly,  where  a  valu- 

able vein  recently  was  found,  says  a  Kandsburg  report.  The 
shaft  of  Ihe  Good  Hope,  operated  by  the  Consolidated 
Mines  Co.,  is  down  190  ft.,  and  the  vein  persists  in  depth. 

A  night  shift  will  be  added.  A  mill-run  finished  a  few- 
days  ago  yielded  $3450.  The  Four  Ace  M.  Co.  has  dis- 

covered  unusually   rich  ore   on    its   property. 

Joseph  Weringer,  owner  of  the  Greenback  copper  mine 
at  Woody,  is  planning  to  organize  a  company  to  operate 

tin-  properly,  which,  with  intermittent  development,  has 
in  the  last  22  years  produced  about  $40,000,  according  to 
newspaper  estimates.  About  $00X100  has  been  spent  on  the 
mine.  There  is  200  tons  of  ore  on  the  dump. 

Modoc  County 

(Special  Correspondence. ) — Deep  snow  covers  the  ground 
at   the   new   district   of   High   Grade,   and   little   mining  is 
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going  on.     Several  companies  are  arranging  for  work  as 
i  conditions  permit.    At  the  Sunshine  claim 

a  streak  o£  quartz  and  tale  In  to  12  In.  wide  is  receiving 
attention.     Miners   recently  c   ring   in   from    Hi 

state  the  Sunshine  has  a  shipment   of  sun  sacks  of  rich 
about  reaily  for  treatment.    Some  of  this  assays 

$1000  per  ton.     It  is  stated  thai   X.   E.  Guyol   lias  i 
a  leas   i  the  Old  Glory  claim  of  the  Port  Bidwell 

group.     In  the  Mountain   View  claim  of  this  group  rich 

is  being  taken   from  a  bout   8   in.  wale.     Ii    is 
reported   the   Sold   Peak   and   Klondike  claims,  adjoi 

the  Furt  Bidwell  Con.  estate,  have  been  acquired  by  Den- 
ver people.     It  is  understood  the  new  interests  will  o]  • 

them  under  the  name  of  the  High  Grade  Gold  Mines  Co. 

The    Modoc    .Mines    Co.    is    sinking    its    shaft    with    band 
power  and  is  planning  to  buy  a  gasoline  hoist.     Chicago 
people  are  interested   in  this  i   ipany.     Every  indication 
points    io    a   rush    into   the    district    as   soon    as   spring 

set  in.  but  it  is  doubtful  it'  active  development  can  be 
started  before  .June.  Several  engineers  from  Denver,  Salt 
Lake.  Spokane,  and  other  points  have  recently  visited  the 
district. 

r'nri   Bidwell,  March  15. 
Nl  V   MiA    COUNTY 

High-grade  ore  has  been  discovered  on  the  Mi/.pah  claim. 
located  last  fall  by  \V.  S.  Gregory  and  John  Lew. 

Tuolumne  County 

The    Humbug   adit,   Table    mountain,    mar   Ji   stown, 

has  been  drained,  and  ore  assaying  $8  to  $60  per  ton  is 
being  mined. 

The  Melones  M.  Co.,  according  to  a  report  from  James- 
town, which  for  years  has  operated  one  of  the  principal 

low-grade  properties  in  the  state,  situated  near  the  old 
Koiiiiis.in  ferry,  has  discovered  ore  assaying  about  $ 
per  ton.  Ten  tons  of  the  high-grade  ore  has  been  taken 
out,  and  the  size  of  the  vein,  or  possibly  pocket,  is  nol 

known.  Some  years  ago  a  similar  pocket  of  rich  telluride 

ore  was  found,  which  assayed  $28,000  per  ton,  and  three- 
fourths  of  a  ton  of  this  was  obtained. 

COLORADO 

Clear  Cheek   COUNTY 

(Special  Correspondence.) — There  is  great  activity  at 

the  New-house  adit,  a  force  of  200  men  going  to  work 
through  that  bore.  The  principal  work  is  being  performed 

on  the  Gem,  Saratoga,  King  Bee.  and  Dyke  mines.  On  the 
Gem  mine  Von  Tilborg  &  White  are  shipping  from  50  to 

60  tons  of  mill  ore  per  day.  and  inside  of  30  days  the 
output  will  be  doubled.  Stoping  has  been  started  on  a 
body  of  ore  that  is  from  3  to  8  ft.  wide.  E.  P.  Fitzgerald 

has  purchased  the  Octopus  group  of  claims  on  Chicago 
creek  from  Texas  owners.  Development  will  be  carried 

forward  through  the  United  States  adit.  Operations  will 

be  put  under  way  March  1  at  the  P.  T.  mine  on  Chicago 
creek.     H.  B.  Baker  is  manager. 

Idaho  Springs,  March  13. 

Mineral  County 

A  topographic  map  of  the  Creede,  or  Sunnyside,  dis- 
trict  has  been  issued  by  the  D.  S.  Geological  Survey.  The 

topographic  surveying  was  done  bj  If.  II.  Reinecke,  under 

the  direction  of  R,  B.  Marshall,  'chief  geographer.  The 
scale  of  the  map  is  I :  24,000,  or  more  than  two  and  one-half 

inches  to  the  mile,  with  a  contour  interval  of  ."ill  ft.  The 
altitudes  range  from  9000  to  12,0,00  ft.  above  sea-level.  In 
1910  the  district  produced  62,986  tons  of  ore.  value 

$1,036,286,  "f  which  $121,181  was  in  gold  in  sil- 
ver. $3687  in  copper,  $362,824  in  lead,  ami  $130,784  in 

/.inc.  There  were  !)  producing  mines  in  the  district  in  19111. 

The  new  maps  are  for  sale  by  the  Geological  Survey  at  5c. 
each   or  $3   per  100. 

Ouray  County 

It  is  reported  that  operation  will  he  resumed  at  once 

in  the  Revenue  mine.  Plans  are  being  made  for  reorgan- 
izing  the    Red    Mountain    M.    Co.      It    reorganization    is 

effected,  development   is  to  he   resumed  on   the   property 

g  summer. s.w  Miguel  County 

Newspaper  despatcl  our  men   were  killed 
March  14  by  a  snbwslide  which  swept  away  the  mine  build- 
i  tgs  ai  the  Black  Bear  property. 

Teller  County  (Cripple  Creek  i 

A    late    Cripple    IV  -tales   that,    according    to 
the  figures  of  T.  R.  Countryman,  engineer  in  charge  of 
the  Roosevelt  drainage  adit,  the  (low  is  only  10.000  gal.  per 

minute,  as  against  17,500  gaL  the  previous  week.  It  is 
thought  the  reduction  is  doe  Io  cloggfeg  of  the  new  water 
course.  A  measuring  weir. probably  will  be  constructed  at once. 

The  Xew  Pearl  M.  Co.  is  preparing  to  resume  operation 
on  its  Mineral  hill  property.  The  Kittie  M.  property,  on 
Cold  hill,  is  ready  to  resume  shipment.  E.  Riley  and 

associates,  lessees  on  block  lii  of  the  El  Paso  Con.  G.  M. 
io.  estale  on  Beacon  hill,  recently  discovered  a  rich  new 
ore-shoot. 

The  Mary  McKinney  M.  Co.  is  reported  to  be  eousid- 

g  paying  dividends  at  the  rate  of  3c.  per  share  per 
quarter  on  (lie  1,309,252  shares  issued.  In  February  the 

company  shipped  seven  cars  of  ore  averaging  $25  per  ton. 

Lessees  i  reduced  18  cars  of  ore.  Oscar  Fogleman  of  Crip- 
ple Creek  is  planning  to  start  (he  Old  Gold  mine  in  the 

near  future.  The  regular  meeting  of  the  Jerry  Johnson 

company  will  be  held  in  August,  instead  of  this  month. 
The  Could  M.  Co.  has  been  reorganized  under  the  name 

of  the  Kitty  Lane  Gold  JI.  Co.  The  corporation  has  ac- 
quired the  Rhinoceros.  Nil  Desperandum,  Kitty  Lane,  and 

Silting  Bull  Xo.  ]  and  2  claims.  Sinking  of  the  main  Elk- 
Ion  shaft  has  heen  resumed. 

It  is  rumored  that  the  Portland  mill  at  Victor  will  be 

increased  to  a  capacity  of  500  tons  per  day.  There  are 

ten  agitation  tanks  in  the  mill,  the  last  being  added  only 
a  few  weeks  ago.  There  are  31  concentrating  tables,  an 

increase  of  8  since  the  first  300-ton  unit  was  put  in  oper- 
ation. Thomas  Crowe,  superintendent  for  the  company, 

has  predicted  that  in  March  14.000  tons  of  ore  would  be 
treated  in  the  mill. 

A  report  from  Cripple  Creek  slates  that  an  electric  hoist 
has  heen  erected  at  the  Cresson  Xo.  2  shaft.  The  Blue 

Bird  mine.  Bull  hill,  in  February  shipped  20  cars  of  ore 

averaging  about  $30  per  ton. 

IDAHO 

Idaho  County 

\V.  A.  Edwards,  manager  for  the  Eagle  M.  Co.  of  Ed- 

wardsburg,  has  completed  arrangements  for  the  construc- 
tion of  a  hydro-electric  power  and  lighting  system  for 

the  property. 

Shoshone  County 

Reports  from  Wallace  state  that  the  first  payment  on 
the  Alice  mine,  near  Mullan.  has  been  made  by  Eastern 

holders,  and  it  is  announced  that  operation  will  be  resumed 
in  a  short  time.  The  mine  has  been  closed  about  a  year, 

hut  pumps  have  been  operating  for  several  weeks,  and  the 
lower  levels  are  now  almost  clear.  The  Bunker  Hill  &  Sul- 

livan M.  &  C.  Co.  has  paid  dividend  No.  174,  amounting 

to  $49,050,  for  March.  This  makes  the  total  amount  of 
dividends  paid  $13,339,500.  II.  F.  Samuels,  manager  for 

the  Success  M.  Co..  operating  on  Xine  Mile,  in  the  Wal- 
lace district,  announces  the  directors  have  declared  a  divi- 

dend of  $15,000.  payable  March  20.  This  dividend  will 
he  at  the  rate  of  lc.  per  share. 

W.  A.  Clark  will  expend  $100,000  in  the  development 

of  a  group  of  claims  on  Sunset  peak,  north  of  Wallace. 
according  to  a  Spokane  report.  Additional  men  will  be 
put  on  as  soon  as  weather  permits.  A  winze  is  being 
sunk  on  the  main  vein. 

MISSOURI 

Jasper  County 

The  once-famous  Pumpkin  Head  mill,  operated  by  the 

Chicago-Joplin  Mining  Co.,  west  of  Joplin.  has  been  moved 
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to  i!  Rich  in  Ore  11 
i    rich 

pocket  ••!  blende  el,  but 
was    quickly    worked    oub     Subsequent    develo]   n  I 
veiled  good  ore,  and  the  irr« nm.i  was  o]  iontly 
in  warrant  Ibe  erection  "i  ■  mill.    North  of  the  Rieh-in- 

%  the  mii  mill  of  the  G 
which  began  running  the  latter  part  of  February.  The 
plant  is  entirely  new,  including  framework  and  machinery. 

Tin-  ground  baa  been  opened.  Also,  a  number  of  drill- 
hole- hare  bean  sunk  into  ore-bearing  dirt.  Natural  gas, 

supplied  to  the  district  from  fields  in  southern  Kansas 
and  northern  Oklahoma,  has  been  so  low  during  t lie  cold 
weather  of  the  winter  thai  orders  to  discontinue  its  use 

beneath  boilers  were  issued.     Fuel  oil  is  I » ■  i 1 1 lt  substituted 
in  many  instances. 

MONTANA 

Jectbbson  Count? 

The  Grand  View  M.  &  D.  Co.,  operating  a  group  of 
nine  claims  iii  G   (rich  gulch,  20  miles  south  of  White- 
ball  and  10  mill's  east  of  Twin  Bridges,  reports  thai  nunc 
than  L000  ft,  of  development  work  1ms  been  done  the  No. 
2  adit  cutting  the  lodes  at  depth  varying  from  200  to  loo  ft. 
The  No,  3  adit  is  nearing  the  ore. 

Park  County 

F.  C.  Byrne,  while  in  Spokane  a  few  days  ago,  said  thai 
the  Cooke  district  lias  some  of  the  best  mineral  laud  in 

the  state.  Sulphide  ores  taken  from  near  the  surface  aver- 

age l'J',  copper.  On  account  of  lack  of  railroad  facili- 
ties it  has  been  impossible  to  interest  eapital  iii  the  de- 

velopment of  the  properties.  It  is  thought  probable  the 
district  will  receive  connections  from  either  the  Northern 
Pacific  or  the  C.  M.  &  St.  P.  in  the  near  future. 

Lincoln-  County 

(Special  Correspondence.) — W.  E.  Williams  and  A.  .7. 
Williams  have  given  a  bond  on  the  Mountain  View  group 
of  claims  to  W.  H.  Graham  of  San  Francisco  for  $90,000, 
and  according  to  the  terms  of  the  contract,  work  must  start 
within  00  days.  The  claims  are  at  the  head  of  Silver  Butte 
creek,  near  the  boundary  line  between  Sanders  and  Lincoln 
counties,  and  are  well  known  in  this  district  because  of 
the  many  rich  specimens  of  ore  that  they  have  produced. 

Libby,  March  15. 
Sanders  County 

J.  C.  Williams  and  Thomas  Pendergruss  and  associates, 

says  a  report  from  Spokane,  have  located  a  group  of  five 
claims  known  as  the  Duston  group,  and  have  found  ore  in 
the  adit  assaying  $30  to  $S0  copper  per  ton.  An  adil  has 
been  driven  into  the  hill  50  ft.  and  is  now  in  good  ore. 
In  addition  to  the  copper,  the  ore  is  reported  to  average 
about   $8  gold,   with  some  silver. 

Silverbow  County 

A  new  orebody  has  been  opened  on  the  lu'00-ft.  level 
of  the  Butle-Bnllaklava  mine.  The  Corbin  Copper  King 
M.  Co.  has  taken  over  the  properly  of  the  Montana  Corbin 
Topper  Co.  and  expects  to  start  operation  some  time  next 
month.  A  property  which  mining  men  predict  will  be  in 
the  producing  class  before  the  year  closes  is  the  Pilot  Butte. 
The  annual  meeting  of  the  company  was  held  a  few  days 
ago.  Edward  Hickey  was  elected  president;  William  P. 
John,  vice-president;  John  W.  Pratt,  treasurer;  and  Jerry 
J.  Harrington,  secretary.  The  shaft  is  down  900  ft.  and 
development  work  is  being  carried  on  with  encouraging 
results. 

NEVADA 

(.'lark  County 

The  Quartette  M.  Co..  of  Searchlight,  has  leased  its  ac- 
cumulation of  tailing  to  C.  H.  Jonas,  who  will  add  a  slime- 

treatment  department  to  the  150-ton  leaching  plant  on  the 
property.  The  enlarged  plant  will  he  in  operation  by  the 
middle  of  April. 

Esmeralda  County 

Plans  are  under  way  for  the  reorganization  of  the  Blue 
Bull  and  Booth  companies  on  the  assessable  stock  plan.     A. 

Ill  ii>  of  belli  eampanii 
i"  the  stockholders  telling  ol  the  proposed  action. 

ildfiald  on   March    Iii 
.1  in  undertake  reviving  interest  m  the  Qoldfield  mm 

nig  -i  Resolutions  were   passed   protesting 
against  the  closing  or  bus|  elision  of  the  San  Francisco  mint. 

Hi    18   

(Special   Correspondence.)     The  Seven   Troughs  Coali 

lion    ('".    i  it-   cyanide    plan!    and   shortly   will 

ling. 

Tin-  plant  »ill  handle  about  30  ion-  per  day.    The  I  i 
man  winze  from  the  nub  level  of  the  Bbafl  i       lown 
on  a  ii  in.  shool  of  rich  ore.  Between  the  9th  and  10th 

levels  a  6-in.  shool  of  rich  ore  is  being  stoped.  Portion 
of  this  assay  over  $200  per  (on.  National  advices  report 
the  production  of  ion  sacks  of  bonanza  quartz  from  a 
pocket  in  the  vein  of  the  National  Mines  Co.  Some  ol 
the  ore  i-  said  to  have  assayed  $9000  per  sack.    A  sti 
vein  of  gold-hearing  ore  is  being  opened  in  the  Snivel} 
group,  on  the  north  slope  of  Winncniucca  mountain.  In 
places  the  vein  shows  a  width  of  is   it.,  assaying  on  the 
average  $8  per  Ion.  The  shall  has  been  sunk  30  ft.  The 
mine  is   about   live  miles   from   this   city. 

Winnemucca,  .March  10. 
G.  0.  Cole,  a  lessee  on  the  Industry  property,  is  re- 

ported to  have  recently  discovered  a  stringer  of  hornsilver. 
This  is  the  first  discovery  of  hornsilver  in  the  district,  and 
is  said  to  be  one  of  the  richest  silver  (bids  in  its  history. 

The  Pompeii  M.  Co.  has  resumed  operation  on  its  prop- 
erty, near  Searchlight,  with  John  R.  Mendenhall  as  super- 

intendent. It  is  stated  that  after  some  prospecting  work 

is  done  it  is  probable  that  a  double-compartment  shaft  to 
tap  I  be  orebody  at  depth  will  be  sunk. 

The  Comet  Placer  M.  Co.  has  secured  machinery  for  the 
development  of  its  property  near  Sulphur,  a  station  on  the 
Western  Pacific  railroad.  L.  G.  Burton,  of  Salt  Lake  City, 

is  in  charge  of  the  properly,  which  consists  of  3520  acres 
of  land. 

Lyon  County 

Reports  from  Salt  Lake  City  slate  that  the  second  fur- 
nace of  the  Mason  Valley  smelter  will  not  be  blown  in  for 

two  or  three  months.  The  first  furnace,  with  a  capacity 
of  about  700  tons  per  day,  is  treating  all  the  ore  now  being 
shipped. 

George  W.  Knierini.  of  Yerington,  has  discovered  on 
his  Rescue  claim,  south  of  Yerington,  a  10-ft.  vein  of 
bluish  gray  quartz  resembling  the  Tonopah  ores.  The  vein 
was  found  at  a  depth  of  135  ft.  A  carload  of  ore  will 
be   shipped   shortly   to   the   smelter   at   Thompson. 

The  Mason  Valley  Mines  Co.'s  report  for  the  year  ended 
December  31  shows  that  2268  ft.  of  development  work  was 
done  during  1911.  The  main  adit-level  was  equipped  with 
an  electric  mine  railroad,  a  crushing  plant  was  erected,  and 
an  aerial  tram  0250  ft.  long  and  with  a  capacity  of  100  tons 
per  hour  was  built.  Construction  was  completed  during 
the  year  for  the  smelter,  of  which  the  first  furnace  was 
blown  in  January  6.  Assets,  December  31,  1911,  amounted 
to  $229,035,  including  $117,988  cash  on  band.  Liabilities 
were  $147,449,  leaving  an  excess  of  assets  of  $81,586. 

Nye  County 

Charles  Kirchen,  manager  of  the  Associated  mill  now 
being  built  at  Manhattan,  has  announced  that  the  plant 
should  be  ready  for  operation  on  schedule  time,  April  1. 
The  adit  of  the  Mineral  Hill  Con.  is  in  over  600  ft.,  but 
it  will  take  some  time  to  reach  the  ore-shoot  from  which 
rich  ore  was  taken  on  the  surface  last  summer.  The  Man- 

hattan M.  &  M.  Co.  is  driving  to  intersect  at  depth  a 
shoot  from  which  last  summer  ore  assaying  $12  to  $20 
per  ton  was  taken  at  the  surface.  Tarash,  Glavnick  & 
Varos  are  sinking  a  winze  on  a  promising  streak  of  ore 
on  the  Dexter  14  property,  adjoining  the  Big  Four  prop- 

erty. On  the  Big  Four  property  the  Poak-Steen-Cicala 
lease  is-  producing  about  100  tons  of  ore  per  day,  the  ore 
averaging  between  $20  and  $25  per  ton. 
The  Tonopali  Mining  Co.  in  February  made  a  net 

profit     of     $147,933,     according     to     the     regular     report 
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just  issued.  The  company  treated  14,326  tons  ol 

which  averaged  .*19.4o  per  ton.  The  gold  and  silver  bul- 
lion shipped  during  the  month  amounted  t"  355,110  oz., 

ami  was  rained  al  $202,807.  During  the  month  86  inns 

■  it  concentrate  was  shipped.  The  concentrate  was  valued 

at  $45,836.  The  company  has  declared  the  regular  quar- 
terly dividend  of  2.V.  per  snare  and  an  extra  dividend 

nf  I'ii.  per  share,  both  payable  April  20  to  stockholders .it   record  March  30. 

The   production   of   the   T   pah   district    Eor   the   week 

ended  March  l(i  was  8870  tuns  of  ore,  valued  at  $221,750. 
The  Tonopah  Mining  Co.  led  the  list  of  producers  with 

.'I4."iii  tons.     The  Tonopah  Belmont  reports  cutting  a   new 
vein   in  a  eross-eut  on   the  12th   level  of  the  mini'. 

Storey  County 

.1.  1).  Moore,  E.  ti.  Hummel,  and  T.  .1.  Meagher,  all 

"t  Virginia  City,  have  incorporated  the  Clermont  Con.  Gold 
&   Silver    M.    Co..   under   the    Nevada    laws.      The   e   pan;. 

will  take  over  the  Clermont,  Clermont  No.  I. 
Clermont  No.  2.  and  Clermont  Fraction  claims 

in  the  Flowery  district,  east  of  the  Comstock. 

The  Ophir  company  last  week  shipped  a  car- 
load of  concentrate,  valued  at  $25,000,  to  the 

Selby  smelter.  The  first  shipment  of  pumps  for 

the  I'.  &  ('.  shaft  has  been  received  at  the  prop- 
erty.    . 

The  Ophir  company  last  week  produced  222 
i  ore,  valued  at  $8050.  During  the  week 

323  Pms  ni'  second-class  ore  was  shipped  to  the 
Kinkead  mill.  The  Con.  Virginia  3-compart- 
ment  raise  was  carried  7  ft.  during  the  week. 

and  now  is  Hi  ft.  in  length.  In  this  work  *  IT 

Cars  of  <ne.  valued  at  $1903,  was  saved.  While 
work  in  the  Crown  Point  was  hampered  through 
trouble  with  the  motor  tor  the  Yellow  Jacket 
hoist.  BDOUt  380  ears  of  ore  was  mined,  and  370 

of  ore  was  shipped.  The  Pumping  Ass.. 
ciation  reported  last  Saturday  that  the  watei 

was  at  the  2500-ft.  level.  Customary  develop 
meat  was  done  in  other  Comstock  properties.  The  fellow 
Jacket  mill  ran  on  dump  ore. 

White  Pine  <  Iounti 

I 'umping  will  he  started  shortly  in  the  Giroux  company's 
Hunker  Hill  shaft,  which  now  is  2111  ft.  deep.     The  Bunker 

Hill    is  close   to  the    Butte   &    Ely   property   line,  and   it    is 
thought   that    development    there   will    serve   to    prospect    in 

asure  thai  property. 

NEW  MEXICO 

Grant  Count* 

Twenty-one   cars   ■■<    ore   was  shipped    last    weeli    I   
Lnnlsburg.      The   Apache    Box   mine   is   shipping  ore.    pro- 

tected   bj    armed   men    from   tiigh-graders',   to   the   Clear 
Lake    mill.      Transportation    is   by    burro. 

The  buildings  for  the  fourth  and  fifth  units  of  the  Chino 

Copper  Co.'s  mill  axe  practically  completed,  according  t" 
a  statement  by  I).  ( '.  Jackling,  genera]  manager  Eor  the 
company.  The  company  in  February  kept  costs  al  about 
7c.  per  pound.  The  mill  averaged  1100  tons  per  day  per 
unit  for  the  month.  The  third  unit  will  be  put  in  commis- 

sion  by   the  end   oi  As   the  ore   came    fro 

to  the  surface,  the  recovoay  was  not  as  large  as  other- 
wise   would    have   been    the   case. 

Socorro  County 

(Special  Correspondence.)!    The  last  bullion  elean-up  Eor 
February  of  the    Ernestine   M.   Co.  resulted   in   6785  oz.; 

concentrate  for  the  same  period .  70(10  11).  The  total  output 
Eor  the  month  was  24,825  oz.  void  and  silver  bullion  and 
15  tons  concentrate.  .Much  local  interest  is  manifested  in 

the  proposed  railroad  route  from  Silver  City  to  the  M 

Ions  and  north  to  the  coalfields.  Should  the  plan  be  carried 
out.  the  severest  handicap  of  this  district  would  he  lifted, 

as  the  costly  90-mile  wagon  haul  lias  been  a  barrier  to  the 
economical  operation  of  many  properties. 

Mogollon,  March  19. 

OKLAHOMA 
Haskk.ll  Counts 

Eighty-save   en  were  killed  in  an  explosion  at  the  San 

Bois  M.  Co.'s  mine  No.  2  on  March  20.  The  mine  had  been 
closed  a  week  Vr  repairs  to  the  boilers  in  the  engine-house, 
and  the  explosion  is  attributed  to  supposed  accumulation 

ol  gas  in  the  workings.  The  state  mine  inspector,  with 
rescue  apparatus,  is  at  the  property. 

UTAH 

Juab  Counti  (Tixtic  District) 

During   February  the  Chief  Con.  mine  produced  about 
2250  Ions  ol  ore.     The  net  profit  for  the  month  is  estimated 

at  $56,000.     One  ear  shipped  during  the  month  brought  a 

return  of  $10,777.     The  previous  richest  car  was  valued  at 
.  about    .+8000.      For  the   25   working  days  of  February   the 

|  Iron   Blossom  averaged  a   production  of  .about   360  tons  of 
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ore  per  day.     Last  week  172  cars  of  ore  was  shipped   from the  district. 

Salt  Lake  Counts 

The  Ohio  Copper  Co.  in  February  earned  $37,500,  the 

largest  amount  since  the  new  mill  was  started.  The  ton- 
nage of  ore  Heated  was  about  the  same  as  usual,  but  the 

ore  was  of  higher  grade,  and  a  reduction  in  costs  was 
effected. 

Summit  Counti 

'fhe  report  of  the  Daly-Judge  M.  Co.  for  the  year  ended 
December  31  shows  that  the  mill  in  that  period  treated 

51,875  tons  of  ore,  from  which  12,2o7  tons  of  lead  concen- 
trate and  3919  tons  of  zinc  middling  were  obtained.  The 

company  started  the  year  with  an  available  balance  of 

$316,215,  and  closed  it.  after  paying  the  dividend,  with 
$431,120,  showing  a  gain  of  $115,405.  The  surplus  earned 
in  interest  $18,838;  more  than  enough  to  pay  drainage 

expenses.  The  Ontario  drainage  adit  is  so  far  advanced 

that  cross-cutting  may  be  started  on  the  2500-ft.  level  when ever  desired. 

Tooele  County 

The  first  annual  report  of  the  Lion  Hill  Consolidated. 

from  organization  to  December  31,  1911.  shows  total  re- 

ceipts of  .+  -14, li.'i.'l.  of  which  $13,738  was  from  sales  of  ore 
and  $30,915  from  the  underwriters.  Expenses  included 
.+42.00::  at  tlie  mine  and  .+1941  general  expense,  a  total 
of  $44,604.    Development  work  done  amounts  t"  1859  feci. 

WASHINGTON 

Ferry  County 

'fhe  Anaconda  Gold  M.  &  )!.  Co..  of  Spokane,  has  been 
izeS  by  Arthur  L.  Flagg,  G.  A.  Collins.  (}.  S.  Bailey. 

George  Kohcl,  and  X.  D.  Walling.  The  capitalization  is 
$2,000,000.  The  company  has  a  bond  on.  and  has  made 
the  lirsl  payment  on  the  Ida.  Lucky  Fraction,  Ruby,  Last 

Shot,  First  Thought,  Josephine,  and  Minnie  claims,  between 

Quilp  a  id  the  old  Republic  mines  in   the  Republic  district. 
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CANADA 

IIkitimi    I'ni. i  Mill  \ 

Scmii  men  were  killed  md  two  injured  in  in  explosion 

March   7   in   llii'   Diamond    Yalt   Ilieiv      The  FIUM  of   the 

uploaiofl  is  thought  to  have  been  the  ignition  of  a  | •■  •<- k « i 
.  i*  by  »  nuked  light 

win. 

Tlir    Hipiening   company's    production    for    rebruary    is 
estimated    n(    $226,410,    nel     value.     During    the    month 

M3  os.  ol  silver  was  shipped. 
A  tr|>ort  (nun  Klk  Lake  stales  thai  the  owners  of  the 

Donaldson  claim  have  purchased  ■  new  plant,  brought  i" 
tl»'  district  liv  the  Diabase  M    Co.     The  Donaldson  shaft 
in  ,1.. wn  ihit  ton  feet. 

The  Nova  Scotia  mill  is  temporarily  closed,  in  order 

that  repairs  and  additions  may  be  made  to  the  coneentrat- 
department.  What  is  sniil  to  be  the  richest  shipment 

ever  made  from  the  Montreal  river  district  was  recently 

sent  out  bj   tl"'  Mann  mine,  at   Qowganda.     The   15  tons 
of  ore  was  valued  nl  MO,      The  City  of  Cobalt   M.  Co., 

which  has  a  lease  on  the  King  Edward  mill,  is  erecting 

in  tlu>  iiiill  four  new  Deister  and  James  tables. 

The  lirsi  annual  report  of  the  Northern  Ontario  Explora 

Hon  Co.,  managed  by  the  Bewick-Moreing  <   ipany,  shows 
oss  profit  since  the  company  was  organized  in  January 

1911  of  £81,481:  The  directors  have  written  off  640,000 

from  the  cost  price  of  the  shares,  as  only  a  limited  amount 

ol  development  work  has  been  done.  The  assets  include 
■  ash  on  hand  an. I  receivable,  £101,000,  and  oilier  assets 

acquired  at  a  cosl  of  £103,000.  The  capital  issued  amounts 

to  £119,000.  The  whole  balance  of  profit  is  to  be  carried 

forward  for  important  developments  in  Alaska  and  other 

pli   s. 
Recently  organized  mining  companies  in  Ontario  include 

the  Porcupine  Golden  Quill  M.  Co.,  Ltd.,  capitalized  at 

- 1  ..".(10,000,  with  headquarters  at  Toronto;  the  South  Bay 
Mines,  of  Gowganda,  capitalized  at  $40,000,  with  headquar- 

ters at  Toronto;  the  Lake  Superior  Basin  M.  Co.,  capital- 
ized  at  $1.000,0110.   with   headquarters  at    Fort    Erie;   the 

Kenroy  Gold  Mines.  $1,(   ,000  capitalization;  the  \V.  S. 
M.  K.  Mining  Co.,  $200,000  capitalization;  the  Porcupine 

Twins  M.  Co.,  capitalized  at  $1,950,000;  the  Ungava  Ex- 

ploration Co.,  Toronto.  $1,000,000;  the  Dane  M.  Co.,  Hailey- 
luiry,  $5(10,000;  ami  the  llnroniati  Exploration  Co.,  New 
Liskeard.  $50,000. 

Yl'KOX 

Recent  reports  from  Sixtymile  state  thai  40  holes  have 

been  sunk  there,  but  that  only  'Lone  Swede'  Matson,  the 
original  discoverer,  has  found  pay-ore  up  to  lite  present 
lime.  Over  50  men  are  said  to  lie  working  along  the 

creek  and  to  lie  preparing  for  a  long  stay  there.  J.  E. 

Barrett  has  reported  in  Cordova  the  discovery  of  large 
areas  of  bituminous  coal  at  the  head  of  White  river,  cm 
I  he  Canadian  border. 

MEXICO 

Oaxaca 

(Special  Correspondence.) — The  Cubilele  company,  in 
the  Taviehe  district,  has  just  placed  its  order  for  a  150- 
ton  cyanidation  mill  with  the  Fraser  &  Chalmers  Co.  of 

London,  and  excavation  will  be  started  immediately  in  an 
effort  to  have  the  mill  ready  by  October  1.  This  will  be 
the  first  mill  in  the  Taviehe  district,  and  the  first  modern 

cyanidation  mill  in  the  state.  The  machinery  will  include 

1500-lb.  stamps  of  the  South  African  type,  lube-mills,  Pat- 
erson  tanks,  Oliver  filter,  and  zinc-dusl  precipitation.  Tables 
for  concentration  when  required  will  be  provided  tor.  The 

district  is  producing  now  about  1*100,000  of  shipping  ore 
per  week.  The  San  Juan  and  San  Martin  properties  will 
break  ground  shortly  for  cyanidation  mills,  and  on  the 

completion  of  the  same  the  general  district  will  be  pro- 

ducing over  ¥=1,000.000  per  month  of  silver  and  gold. 
Henry  Valle  is  manager  for  the  Cubilete  company,  and 
the  consulting  engineer  is  P.  A.  Babb. 

Oaxaea,  March  18. 

Among  the  Copper  Mines 

Tin'  Qtntrci    Minimi  Co.'a  i   oal  report   will  ihow   a 
surplus,  above  ihe  $1  dividends  paid,  oi  $00,000  for  the 

year,  on  an  average  selling  price  ol  copper  tor  the  year 

■  ■  i   r_';|.\    The  $150,000  paid  tor  new  properties  by  Quincy 
in   1011    was  taken  out  of  surplus. 

Tknnbssei  Coppkh   produced    1  :;.sus.'i  hi   Hi    oi    copper 
during  loll.  Ir    iis  own  ores,  a-  compared  with  12,429, 

009  lb.  in  1910.  from  eiisioms  ores  there  was  produced 

3,832,972  Hi.,  against  4,147,320  in  the  previous  year,  The 
total  production  of  the  Tennessee  plant  was  17,041,982  lb.. 

compared  with  16,570,335  lb.  in  1910.     With  the  exception 

of   looo.  ihe  Te   asee's  yield   fr    iis  own  ores  was  the 
largest  on  record.     Boston  Commercial. 

The  Lake  Coppkr  Co.  has  begun  preliminary  shipments 

ir    its  slock  pile  lo  the  Triniountain  mill.  These  ship- 
ments are  being  made  in  order  lo  gel  the  ore  out  of  the 

way  and  make  room  for  additional  trackage  necessary  for 

regular  production,  which  is  expected  to  begin  in  June. 
Lake  now  has  one  of  the  most  conservative  of  mining  man 

agciueuls.  and  if  the  early  hopes  regarding  the  property, 

which  sent  the  slock  up  from  $4  to  $94 '  j  per  share,  are 

realized  il  may  yet  prove  lo  be  one  of  Ihe  best  in  the  Lake 

Superior  district. 

The  Coppkh  Producers'  report  for  April  will  show  prob- 
ably some  increase  in  slocks,  as  refinery  outputs  will  be 

somewhat  larger  ami  exports  will  be  materially  curtailed. 

The  English  coal  strike,  which  has  extended  to  Germany, 
intervenes  at  a  time  when  Ihe  onward  and  upward  march 
of  the  metal  is  checked.  Before  Ihe  coal  strike  situation 

became  acnte,  15-cent  copper  seemed  probable  al  an  early 
day.  Xow  the  prospect  is  much  farther  away.  However, 
if  the  statistics  and  estimates  given  out  by  the  Producers 
are  correct,  the  metal  situation  was  approaching  a  crisis, 

and  the  foreign  disturbances  may  have  come  just  at  the 

time  to  prevent  a  congestion  which  might  have  resulted 
in  much  higher  prices. 

The  British  Columbia  Copper  Co.  in  January  produced 

558,190  lb.  copper,  as  against  250,717  lb.  in  December. 
In  precious  metals,  the  production  was  1746  oz.  gold  and 
8405  oz.  silver  in  January,  as  against  1216  oz.  gold  and 
3811  oz.  silver  in  December.  Last  year,  owing  to  the 

miners'  strike,  only  one  furnace  was  kept  in  operation. 
On  February  12  the  full  battery  of  three  furnaces  was 
blown  in.  At  a  depth  of  100  ft.  in  the  Voigbt  property, 

on  which  the  company  secured  an  option  last  year,  a  cross- 
cut intersected  an  8-ft.  vein  assaying  as  high  as  8% 

copper  and  $11  gold  per  ton.  The  company  has  driven 
105  ft.  on  the  vein,  and  it  is  believed  that  the  ore  will 

persist  in  depth.  The  ore  from  the  British  Columbia  prop- 

erty is  reported  to  average  lx/4%  copper  and  $1.10  gold 
per  ton.  The  net  profit  for  February  is  reported  to  be 

$36,500. 

European  stocks  have  decreased  4238  tons,  and  the  visi- 

ble supply  5600  tons,  says  the  James  Lewis  &  Son's  report 
issued  March  1.  Shipments  of  refined  copper  from  the 

United-  States  to  Europe  continued  on  a  large  scale,  .14.04:1 

tons  being  taken  from  the  northern  ports,  showing  enor- 

mous consumption.  Germany's  consumption  for  the  month 
was  17.048  tons,  an  increase  of  025S  tons  over  that  for 

February  101 1.  American  wire  bars  have  been  sold  at 

COO  15s.  nel  c.i.f.  for  April  shipment.  The  imports  for  the 
month  \\i:\v  23  tons  and  Ihe  deliveries  4230  tons  greater 

than  for  the  same  month  last  year.  Total  arrivals  in  Eng- 
land and  France  amounted  to  10,734  tons  and  deliveries 

22,372  Ions.  Arrivals  in  England  from  Chile  reached  1174 
Ions  and  deliveries  1239  tons.  From  other  countries  the 

figures  were  10,096  and  13,157  tons,  respectively.  Arrivals 

in  Liverpool  and  Swansea  from  the  LTuited  States  amounted 
to  3362  tons;  in  London.  1000  tons;  and  in  France,  8064 
tons. 
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March  23,  191-J Personal 
Professional  men  are  invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  is  interesting  to  friends. 

.loiix  Robs,  Jr.,  is  here. 

I).  W.  Sh  inks  i>  in  town. 

F.  L.  Sizes  has  gone  to  Ari 

c.  Colcock  Jones  is  in  Montana. 

E.  C.  B.  Hi  DEN  is  novi  at  ̂ Sydney. 

M.  H.  Kiki.va  is  in  San  Francisco. 

C.  B.  Lakknan  is  in  San  Francisco. 

Theo.  J.  Hoover  is  at   Broken  Hill. 

Stewart  Rawlinos  is  iii  San  Francisco. 

.1.  E.  Sh  ki:  i-,  .m  his  way  to  Philadelphia. 

WALTER  HabveI  Weed  lias  been  in  Cananea. 

D'Arcy  Weatu  »one  to  Vladivostok. 

Ebnst  Lichtenberg  is  ai   Halifax,  Nova  Scotia. 

A.  P.  Wilson  expects  to  leave  for  Alaska  shortly. 

Edmunii  Jcksskn   was  al   (Jrass  Valley  last  week. 

W.  •!.  LORINO  has  returned  to  London  from  •Burma. 

Malcolm  Maclaren  has  returned  to  San  Francisco. 

Edward  M.  Rabb  is  confined  to  his  bed  by  appendicitis. 

T.  (I.  PattON  and  .7.  \V.  Siianklin  are  here  from  Placer- 
ville. 

T.  E.  EvERHEART  has  gone  to  San  Juan,  Argentine  Re- 

public. 

J.  Fobdyce  Balfour  has  gone  to  Naraguta,  Northern 
Nigeria. 

W.  T.  Fahnii.s.m.  of  the  Cbicksan  Mining  Co.  is  in  San 
Francisco. 

Huxley  St.  John  Brooks  is  returning  to  London  from 
the  Philippines. 

William  H.  Blatchlly  is  now  with  the  l.a  Blanca  y 
Anexas  at  Pachuca. 

I '.  R.  Eastman  is  chairman  of  the  department  of  geology 
of  the  University  of  Pittsburg. 

Thomas  J.  Lawrence,  manager  for  the  Topia  M.  Co.  of 

Dorango,  Mexico,  is  at  Los  Angeles. 

C.  S.  llkii/n;  has  gone  to  Nigeria.  His  permanent  address 

is  Hit  Salisbury  House,  London,  E.C. 

C.  S.  Haley  is  assistant  superintendent  at  the  Xash  mine. 

Carrville,  Trinity  county,  California, 

Howlane  Bancroft  is  at  Los  Angeles  and  will  go  to 
Arizona,  returning  to  Denver  by  April  1. 

C.  W.  Porinoton  has  terminated  his  connection  with  th" 

Orsk  Qoldfields,  Ltd..  and  is  now  in  London. 

Edgar  A.  Collins  will  return  from  Africa  shortly  to  lake 
charge  of  the  Commonwealth  mine  in  Arizona. 

Trace?  Bartholomew,  formerly  connected  with  the  Ne- 

vada Consolidate, l  Mining  Co.,  has  -one  to  Porto  Rico. 

A.  W.  GeisEB  has  returned  from  Colorado  and  sailed, 

March  21,  for  (he  Philippine  Islands  t,,  examine  the  Major 
properties. 

L.  K.  Fletcher  has  charge  of  construction  work  upon  a 
new  mill  at  Pozos,  Guanajuato,  and  is  no  longer  connected 
with  the  Kincon  mine. 

George  A.  Scbboteb  was  at  Los  Angeles  this  week  on 
his  way  to  the  Creston  Colorado  mine,  returning  from Dolores  and  El  I, 

Ralph  Hoover,  of  the  I  iow-\Villaiis  Diesel  Engine  Co., 
has  left  San  Francisco  tor  London,  where  he  will  investi- 

gate factory  and  engineering  practice  with  reference  to  the 
Diesel  engine. 

T.  A.  Rickard  will  speak  before  the  Mining  Association 

of  the  University  of  California  on  Wednesday.  March  27. 

at  8  p.m.,  in  the  Hearst  Mining  building. 

The  San  Francisco  section  of  the  Mixing  ani>  Metal- 

lurgical Society  of  America  will  meet  on  Monday,  April 
1.  at  the  Palace  hotel  at  G:  30  p.m. 

Market  Reports 
null.  METAI,   PRICES 

San  FranclBOO   March  21. 
Antimony    11—  UJc    i    Quicksilver  (flask)   46.50 

Electrolytic  Copper    16$— 15|c    '    Tin   ....47— 48}c 
Pig  Lead   4.31— 5.30c    I    Spelter   7i— 7Jc 
Zinc  dust.  1400  lb.  casks,  per  100  lb.,  small  lots 89-60— 9.76;  large 17.50—8.60 

A  Y 

al 

Date. 

Mar. 

METAL   PRICES 

(By  wire  from  New  York.) 

erage  daflv  prices  in  cents  per  pound,  based  on  whole- 
transactions,    standard    brands. 

Electrolytic  SUver, 
Copper.  Lead.  Spelter,  per  o«. 

U                        14.43  4.00  6  70  681 

15        14.4".  4.00  6.65  58| 
16      14.00  4.00  6.60  58} 

17   Sunday.  No  market. 
IS      14.68  4.00  660  68} 
19        14. US  4.16  6.66  58} 
20          14.70  4.05  6.55  58} 

COPPER   SHARES — BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prlceB, 
Mar.  21. 

Adventure    7} 

Allouez    42 
Calumet  &  Arizona    kt; 
Calumet  &  Hecla    465 
Centennial    20 

Copper  Range    583 
Daly  WeBt    6J 
Franklin    13) 

Granby    37 
Greene  Cananea,  ctf.    8} 

[sle-Royale    28} 
La  Salle    6} 

Mass  Copper    7} 

Closing  Price* 
Mar.  21. 

Mohawk    •  684 
North  Butte      29} 
Old  Dominion      49( 

Osceola   ,   116 

Qulney      81) 
Shannon      12} 

Superior  &  Boston       3} 
Tamarack      29 
Trinity        6} 

Utah  Con      17 
Victoria       3} 
Winona         6} 

Wolverine    110 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  March  21. 

Atlanta   f  .28 
Belcher   72 
Belmont    10.50 
B.  &  B   20 
Booth   II 
Chollar   10 
Combination  Fraction   24 

Con.  Vlrglna   77 
Florence   65 
Goldfleld  Con   4.87 
Gould*  Curry   06 
Jim  Butler   64 
Jumbo  Extension      .41 
MacNamara   25 

Mayflower   I  .02 
Mexican    3.62 
Midway       36 

Montana-Tonopah    2  62 
Nevada  Hills   2.46 

Ophlr    1.45 
Pittsburg  Silver  Peak    1.40 
Round  Mountain   43 
Savage   80 

Tonopah  Extension    1.95 

Tonopah  of  Nevada    7.7.') Union    1.05 
Vernal       .1* 
West  End    I.M 

OIL    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  March  21. 

Associated  Oil   846..0 
Brookshlre        .60 

Caribou  (New  Stock)      1.40 
Claremont   69 

Coallnga  National        .15 
Con.  Midway   02 

Empire      1.07 
Enos        .03 
Maricopa  36   50 
Midway  Premier   28 
Monte  Crista      1.32 
Palmer   65 

Peerless,. Pinal   

Premier   

P.  S.  Petroleum.. 
Republic     silver  Tip   
Sterling   

s.  \v.  i  B.   
Turner   

Union   

United  on   

W.  K.  on   

4.50 

.68 

.18 

.90 

1.47 

98.50 

.32 2.00 
MINING    STOCK   QUOTATIONS — NEW    YORK 
(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 
Mar.  21. 

Amalgamated  Copper    8  7ii 
A.  S.  &  R.  Co        79} 
Braden  Copper         6} 
B.  c.  copper  Co         4) 
Chlno       27; 
First  National          2) 
Glroux         4) 
Goldfleld  Con         5 
Greene-Cananea        83 
Holllnger        12] 
Inspiration  „        19 
Kerr  Lake               3 
La  Rose         3} 
Mason  Valley        12) 

McKlnley-narragh          lj 

Closing  Prices. 
Mar.  21. 

Miami  Copper   S  21  j 
M  lues  Co.  of  America    3} 

Nevada  Con    I9i 
Nlplsslng    8j 
Ohio  Copper    I, 

Ray  Con    17i 
Tenn.  Copper    38, 
Tonopah  Belmont    10} 
Tonopah  Ex   „  u 

Tonopah   Mining....    ~(\ Trinity    61 

Tuolumne  Copper    4 

Utah  Copper..    59} 
West  End    1. 
Yukon  Gold     3j 
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Bullion  Tax  List.  Nevada  Mines 

The  laws  ■      '  ■ . pi  11  >■  that  sworn  quarterly  rtate 
  I»  be  submittal   by  o|  ..  the   state 
bullion  tax  rolleetor      Hie  below  shows  the  re 

] .. . ■  t  —  i.i    tli.    prineipul  companion   for  the  quarter  ended 
September   30,    1011.     The   information    i*   in     • 

i  hut   misleading,  as  the  column 

all  expenditure!  mi  company  account   during  tin'   period 
uii. In-   review,    regardless   ..l    whether  such    payments   are 

.  -  .ii  capital  expenditure. 

\l    . 

la   Hills   .  .  -  |J38 
I   Wonder    :,  1 1 1 

i  loldfield  i  'onsolidaled       Bti.953 
Pittsburg  Silver  Peak      10.717 

K.  lease     26 

<torm-K.  i  'mi.  Co   Royalty i  ombinatiou  Fraction    17 
Qoldfleld  Belmont      i:;u 
i lira i  Western  Gold    293 
Florence  Qoldfleld     15,817 
Eureka  Windfall     o..;i7 
Weal  Eureka  Mining  Co    1 1.593 

'1910'  Lease,  Barrett    61 
AilauiMMi  -Turner,   Rexall       > 

Seven  Troughs  i  'oalition  lease    27 
Federal   Mines,   Fitting    Placer 

Western  Qypsite  ('••    1.21S 44 

111 16 
in 
11 SS6 33 

357 
2224 
'-'.Ii  H  l 

658 

Seven  Troughs  Coalition  lease. 
K tut  lease,  Seven  Troughs   
Modeeii  lease,  Barret)  Sj n  in-~ . . 
i  iliiian  lease,  Seven  Troughs. . . . 
Smith,  Barrett  Springs   
Seven  Troughs  Coalition   
National  Mines  Co   
Austin-Manhattan    

i 'omstock  M.  &  M.  < 'n   
I  lonovan-Silver  City   

Nevada  Reduction  ('.>..  Dayton. 
Phillips,  Silver  City.         1,625 
Tims.  Mayne,  silver  City    10 
T   pah  Belmont       29.656 

Tonopah  Mining  Co   -.       4H.H71 
Montana-Tonopah  Co       12,955 
Tonopah  Extension  <  !o       13,106 
Tonopah  Midway    ii7S 
Wesl   End  Con    853 
Jim  Butler     I.i 

Litigation  Hill  lease   Royalty 
Man-Rainbow  lease   Royalty 
Vucanovich  lease     245 
While   I  !aps  lease    :tS0 
.Man.  Union  Ex.  lease    78 

Man.  Big  Four  l  'n   Royalty 
Big   Finn-   lease    :i(l|i 
Manhattan  Dexter    388 
Round  Mountain  Mining       14.SH7 
Johnnie  M.  &  M.  Co         5,664 
yellow  Jacket         10,930 
Belcher  Silver  . . . 

( 'riiwn    Point    .... 
Comstock-Phoenix 

   313 
   2,115 
  :    248 

(  hollar  Lease  Co    14.234 
Mexican  Gold     1,099 
Ophir  Silver    :i.721 
Ophir  i  delayed  I       3,602 
Mexican   ( delayed )       1 .126 

( torn.  Phoenix  l  delayed  I     50" 
Tohoqna-Leadville     20 
Amalgamated  Nevada    800 
Nevada  Consolidated    728,193 
Wilson,  Red  Hills     163 

Total  value. 
Expenses. 

825.29 -17.- 

N   ■ 

1 1,929  ifl 
12.75 

2,193,943.16 1,270,589.20 2I.S6D.20 
242,91  1.86 190,462.04 

None 

2,240.18 2,664.77 None 389.91 

3,456  "ii 

None 

682.34 1 125. 15 
None 

13,002.72 
7,847.99 

116.50 

5,797.60 

6.642.55 

None 

4ii.ni;::.  ii 
100,450.86 

None 

93,846.60 42,302.99 
14.1.05 15,287.02 13,973.94 

2S.ss 

2,866.43 
3,191.69 

None 

4,909.60 5,918.06 

None 

1,061.71 1,108.54 

None 
150.00 500.00 

N   1.S2S.IIS 
1. 901.  mi 

None 

5,357.59 3,980.00 

23.1  1 

2,527.07 2,204.02 7.11 7S1.S6 

5611.24 

3.57 

10.77iS.17 
.       2.110!). 74 146.07 

314.63 310.75 
0.07 

72.M4S.44 25.440.75 

707.0S 
llili.116.S6 47.S01.22 

1,028.59 

111.6:12.7.") 

13.367.79 
None 

3,840.00 
3,424.96 

S.72 

5,888.49 4,029.00 

None 

1,6.13.00 
5,005.48 

None 

4,668.57 

4.088.25 

12.1  S 
300.00 660.51) 

None 

829,522.06 567,126.82 9.315.03 S22.64ll.24 745.040.64 
2.754.47 

174.74H.46 135,940.00 
1,377.73 

156,782.58 127.761.04 

1. 0311.21'. 

18,575.27 22,302.85 
None 

23,420.08 
25,725.28 

None 

1 ,057.24 6,243.31 

Nun,. 

487.52 4S7.52 

15.60 338.36 338.36 10.82 

7,753:51 
6.01  S.70 

53.10 

16,516.46 11,567.57 
174.22 

11.1122.67 

5,663.37 

193.10 

3,832.16 3,832.16 

442.62 

10,265.69 22.217.44 
None 

8,605.35 
13,112.73 

None 

Ol.lli.-i.lli 
S2.II25.05 

246.75 

16,916.59 32.255.73 None 

14,413.29 
14.16S.64 None 

879.87 
7,003.00 

None 

26.6:.:..:.:: 17.606.06 
340.77 

1 7,695.93 13.456.67 118.69 
SI. 751. 17 

S4.00li.43 None 
S7.547.2l) 76.2S4.13 

47S.6S 134,547.00 73,712.10 

2,577.48 
99,744.03 

5S.500.1S 
1.752.4S 

94,002.74 
6S.65S.7S 

1,077.11 
10,347.28 0,662.16 19.18 

3,813.94 

5.671.98 
None 

2,S00.00 

4.050.00 

None 
2,104,409.34 1,788,063.24 

6,295.25 5.776.S2 
7,020.00 

None 

Goldfields  were  recently  discovered,  according  to  a  Ren- 

ter's report  from  Nikolaievsk,  in  the  basin  of  the  Lamur, 
a  small  tributary  of  the  Amur,  which  at  first  were  secretly 
worked  by  300  Russians,  Chinese,  and  Koreans.  At  present 
there  are  three  gold-prospecting  parties  in  the  fields,  rep- 

resenting  various   companies,   who   have   reported   further 

finds.     A  large  number  of  gold  finds  have  also  been  made 
on  the  right  bank  of  the  Lower  Amur. 

The  Bunker  Hill  &  Sullivan  Mining  &  Concentrating 
Co.  paid  dividend  No.  174,  on  March  4,  1912,  of  $49,050. 
This  makes  the  total  amount  of  dividends  paid  $13,339,500. 
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Company  Reports 

VAN-Rol  MINING  CO.,  LTD. 

This  company  was  formed  in  1908,  as  a  subsidiary  of  the 

Le  Roi  No.  2.  Ltd.,  i"  acquits,  the  Vancouver  group  of  silver- 

lead-zinc  properties  in  the  Slocnn  ilistrii-t  of  British  Co. 
lunibia,  and  lias  a  capita]  ql  £34,500,  in  30,000  preferred 
shares  of  £1  each,  and  90,000  ordinary  shares  of  Is.  each, 

of  which  60,000  are  held  by  the  Le  Roi  No.  2.    The  report  is 
for  the  year  ended  Sepl   ber  30,  1911,  but  the  mill  was 
only  in  operation  half  thai  time.  Between  March  15  and 

September  30,  22.427  tons  of  ore  averaging  3.749!  lead. 

7.8%  zinc,  and  0.4ti  oz.  silver  was  concentrated,  producing 

1214  tons  of  lead  concentrate  averaging  65.39!    lead,  9.1', 
zinc,  and  S9.7  oz.  silver,  and  1598  tuns  of  zinc    icentrate 

averaging  4."i.V,  zinc,  1.7',  lead,  and  29.6  oz.  silver.  The 
profit  and  loss  account  shows  a  loss  "I  £2661  for  the  year. 

CONIAGAS  MINES,  LTD. 

This  company  was  formed  in  1906  and  owns  4n  acres  of 
mining  claims  at  Cobalt,  Ontario,  as  well  as  the  entire 

capital  stock  of  the  Coniagas  Reduction  Co..  Ltd.,  which 

owns  and  operates  a  60-stamp  mill  and  smeller  at  Thorold. 
The  capitalization  is  for  $4,000,000,  in  shares  of  $5  each, 
all  issued,  and  fully  paid.  The  report  for  the  year  ended 

October  31,  mil.  shows  that  during  thai  period  52,939  tons 
•  'I  ore  was  hoisted,  of  which  (ill!  tons,  estimated  to  contain 

2.142,536  oz.  of  silver,  was  shipped  to  ihe  smelter  and   the 

remainder,  averaging  36.3  oz.  per  ton  concentrated,  yielding 
141S  of  concentrate,  containing  1,643,616  oz.  of  silver.  The 

total  production  was  3,789,274  oz..  as  compared  with  1,929,- 
531  the  preceding  year.     The  divid   Is  for  the  year  were 

-+1,44(1,000.  or  at  the  rate  of  :;ii',  .  a  total  since  1907  ol  71', 
of  the  capitalization.  The  ore  reserves  on  October  31.  1911. 

were  estimated  at  132,600  tons,  containing  15,645,000  oz. 

of  silver.  The  profits  upon  the  year's  operations  were 
.+  1.014,102,  making  a  total  balance  of  $2,566,505.  In  addi- 

tion to  the  dividends  .£1.">I)II  was  paid  in  directors'  fees. 
leaving  a  balance  to  lie  carried  forward  of  $1,124,867, 

LE  ROI  NO.  2,  LTD. 

This  company  was  formed  in  1900  with  an  authorized 
capital  of  £000.000.  in  shares  of  65  each  (all  issued),  to 

acquire  the  holdings  of  tin-  West  Le  Roi  Mining  Co.,  Ltd.. 
one-half  mile  from  Rossland.  B.  C.  Further  claims  were 

acquired  in  190.),  and  in  1908  the  company  promoted  the 

Van-Roi  Mining  Co..  Ltd..  to  acquire  an  option  on  a  silver- 
lead  property  at  Silverton.  The  report  for  the  year  ended 
September  30,  1911,  shows  that  during  that  period  27.02S 

tons  of  ore  was  smelted,  having  an  estimated  content  of 

I.69I  copper,  0.83  oz.  gold,  and  0.7  oz.  silver  per  ton,  and  of 
a  net  value,  after  deducting  smelting  charges,  of  $15  per 
ton.  By  concentration  1589  tons  of  concentrate  was  pro- 

duced, containing  1.29',  copper,  1.425  oz.  gold,  and  0.75  oz. 
silver,  and  of  net  value  of  $25.50  per  Ion.  The  receipts 

from  ore  ami  concentrate  were  £84,806;  oilier  receipts  mad.. 
a  total  of  +01.474.  The  divisible  profits  was  £30,176,  and 

the  balance  brought  forward  £44.00."..  Of  this.  £1700  was 
paid  as  director's  profits  and  £30,000  as  dividends,  or  at  the 
rate  of  6%.  Tt  was  announced  at  the  annual  meeting  that 

henceforth  dividends  will  b..  restricted  t"  £12.000  per  year. 
ill  order  to  accumulate  a  reserve.  The  to  shares  were  quoted 

on  January  1."..  1912,  at  £"• ,  to  £%• 

TRETHEWEY  SILYER-COBALT  MINE.  LTD. 

This  c   panj  was  formed  in  1906  and  owns  40  acres  in 

Coleman  township,  Ontario,  adjoining  the  Coniagas.  It  is 

capitalized  at  $2,000,000,  shares  of  -1  each,  ..1  which  1,000,- 
(100  have  been  issued,  fully  paid.  The  company  owns  and 

operates  a  100-ton  concentrator.  The  report  lor  the  year 
ended    December   31.    1911.    shows   thai    33,339    Ions   of    ore 

was  milled  during  the  year,  with  a  recovery  .-;  486,431  oz... 

and  a  further  284,407  oz.  was  recovered   from  high-grade 

shipping  ore,  making  a  total  for  the  year  <.f  770. S3S  oz.  of 
silver,  as  compared  with  865,777  oz.  in  1910.  This  decrease 

is  explained  as  due  to  the  greater  tonnage  of  lower-grade 

ore  milled,  coming  from  workings  from  which  the  higher- 
grade  ores  have  already  been  removed.     The  gross  revenue 
of   the    nyanv   was  .+372.022   and   expenditures  $212,310, 

leaving  an  operating  profit  of  $160,306.  Dividends  amount- 
ing i,,  -jiii). 0110  were  paid  during  the  year,  making  the  total 

1..  .Lit.  $761,998.  The  average  price  received  for  silver 
during  the  year  was  52.87c.  per  ounce,  which  will  probably 

be  increased  daring  1912.  This  company  has  combined  with 

the  Coniagas,  Buffalo,  and  Hudson  Hay  companies  to  con- 
struct, at  a  eosl  of  +20,000.  an  auxiliary  pumping  station  at 

Mud  Lake.  Electric-  power  ami  compressed  air  are  obtained 
from  the  Northern  Ontario  Light  &  Power  Company. 

Taylor  Iron  &  Steel  Company 

At  ihe  annual  meeting  of  the  stockholders  of  the  Taylor 
Iron  &  Steel  Co..  held  at  High  Bridge,  New  Jersey,  on 

March  ."1,  the  annual  report  showed  that  the  earnings  for 
[he  war  1911  were  very  satisfactory,  although  there  had 

been  a  falling  off  of  business  as  compared  with  1910.  Be- 
sides Ihe  regular  7',    dividend  on  the  preferred  stock.  6^ 

,.ii  1  lie  CO]   on  slock  is  being  paid,  and  in  addition  thereto. 

surplus  and  reserve  accounts  increased.  The  company  re- 
ports ils  business  as  being  in  a  prosperous  condition,  and 

its  plant  and  equipment,  through  recent  extensions  and 
additions,  in  an  excellent  condition  to  handle  a  largely  in- 

creased business.  The  following  directors  were  elected: 

Henry  M.  Howe.  Knox  Taylor.  L.  H.  Taylor,  Jr.,  E.  H. 

Earnshaw,  H.  J.  Cochran,  Edgar  S.  Cook.  A.  E.  Borie, 
V.  (1.  Siinkhovitch.  and  James  Imbrie.  The  officers  elected 

were:  Knox  Taylor,  president;  A.  E.  Borie  and  H.  M. 

Howe  vice-presidents,  ami  W.  A.  Ingram,  secretary  and 
treasurer. 

Recent  Publications 

The  New  Madrid  Earthquake.  By  Myron  L.  Fuller. 

Hull.  494,  U.  S.  Geol.  Surv.  Pp.  119.  Index,  ill.,  map. 

Washington.  D.  ('.,  1912.   

Water-Powers  of   North    Carolina    (Supplement   to 
Bulletin    Xo.  Si.     Hull.  No.  20,   North   Carolina  Geological 

&   l-'.rou   i,-  Survey.     Pp.  383.     111.     Raleigh.  1911. 

Forest  Conditions  in  Western  North  Carolina.    By 
.1.    S.    Holmes.      Bull.    No.    23,    North    Carolina    Geological 

&  Economic  Survey.    Pp.  110.    Ill-  map.    Raleigh,  1911. 

Results  or  Thiam.ulation  and  Primary  Traverse  for 

the  Years  1909  AND  1910.  By  R.  B.  Marshall.  Bull.  490. 

I.  S.  Geol.  Surv.  Pp.  392.  Index,  map.  Washington. D.  C.  1912.    

I'm  Mining  Industrt  in  North  Carolina  During  1908, 
lilil!).  AND  1910.  By  -I.  H.  Pratt  and  Miss  H.  M.  Berry. 

Economic  Paper  No.  23.  North  Carolina  Geological  & 
Economic  Survey.     Pp.  134.     III.     Raleigh.  1911. 

Comparative  Railway  Statistics  of  the  United  States, 
the  United  Kingdom.  France,  and  Germany.  Bull.  No. 

24,  Bureau  of  Railway  Economics.  47  pp.  Washington, 

T).  C,  1911.  '       

Geology  ant.  Mineral  Resources  of  a  Portion  of  Fre- 
mont County.  Wyoming.  By  C.  E.  Jamison.  Pp.  90. 

Map.  Bull.  2.  Series  B.  Geological  Survey  of  Wyoming. 

Cheyenne.  1912.  This  report  is  well  printed  and  illustrated. 

appears  to  be  accurate,  ami  gives  due  credit  to  other  sources 
from  which  information  has  been  taken.  It  is  almost  un- 

ueeessary,  therefore,  to  add  that  it  belongs  to  a  new  series 
of  bulletins  issued  by  the  State  Geologist  of  Wyoming.  It 
is  to  be  hoped  that  more  will  be  issued. 
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Till   Woi  -  M                  I'.v  I..  .1.  Spencer,     Pp.  272. 
[Uastntiona  in  rolor,  index.    Frederick  A.  Stokes  Co.,  Wen 
Vork,  1011  Foi  sale  l>\   the  Mining  and  Scientific  Press. - 

In  this  work  the  author,  who  is  editor  of  Thi  Mineral- 
and  is  connected  with  the  British  Museum, 

■  l  the  difficult  task  of  treating  a  scientific  subject 
so  as  to  attract  the  general  public.  Be  has  been  unusually 
successful,  and  by  means  of  figures,  colored  plates,  and 
accurate  bul  entertaining  text,  has  produced  a  lunik  that 
may  well  serve  to  inform  at  the  Bame  time  thai  it  teaches 

the  reader  to  Iik.-  minerals.    He  is  righl  in  saying  thai  do 
book  can  t.-iko  the  place  of  actual  specimens,  but  this  I   h 
i-  apt  to  remit  In  the  student  building  up  that  small  col- 
leetion  which  forms  the  best  basis  for  the  study  ol  min- 

erals.    A>  a  guide  t   e  who  has  nol  had  the  benefit  of 
training  in  mineralogy  it  is  the  best  book  available.  An 
amateur  using  it  will  make  mistakes,  bul  at  least  he  will  be 
saved  from  many  errors. 

Works  Management.  By  William  Duane  Ennis.  Pp. 
194.  McGraw-Hill  Book  Co.,  New  fork,  1911.  For  sale 
by  tlie  Mining  and  Scientific  Press.    Price  $2. 

Mr.  Ennis,  who  is  professor  of  mechanical  engineering  in 
the  Polytechnic  Institute  of  Brooklyn,  New  York,  has  clone 
-   1  service  in  his  presentation  of  the  principles  of  works 
management.  Engineers  and  managers  have  been  deluged 
recently  with  a  flood  of  publications  upon  efficiency  and 
'•'   'my  in  works  management.    The  author  admires  what 
lie  designates  as  'Taylorism,'  bnl  has  given  it  only  inci- 

dental treatment  in  his  work,  which  covers  management  m 
all  its  phases,  and  treats  it  in  the  light  of  the  prevailing 
'efficiency'  obsession.  The  first  chapter  discusses  manage- ment units,  and  is  followed  by  a  chapter  on  cost  elements 
and  classifications.  Chapter  III  deals  with  statistical  rec- 

ords, and  the  following  chapter  discusses  labor.  The  three 
following  chapters  treat  of  material,  burden,  and  deprecia- 

tion, ami  the  eighth  chapter  is  an  excellent  discussion  of 
industrial  organization.  Principles  of  accounting  form,  the 
subject  of  the  next  chapter,  and  the  hook  concludes  with  a 
discussion  of  the  plant  as  the  physical  basis  of  the  industry. 
The  book  is  intended  as  a  text  for  engineering  students,  and 
a  series  of  useful  problems  forms  an  appendix  to  the  text. 

Petrographic  Methods.  By  Ernest  Weinschenk  and 
Robert  W.  Clark.  Pp.  386.  111.,  index.  McGraw-Hill  Book 
Co.,  New  York,  1912.  For  sale  by  the  Mining  rind  Scientific Press.    Price  $3.50. 

Ever  since  Sorby  applied  the  methods  of  grinding,  de- 
veloped in  cutlery  manufacture,  to  the  making  of  thin  sec- 

tions of  rock,  the  field  of  usefulness  of  the  microscope  in 
the  study  of  rocks  has  been  expanding.  Accurate  petro- 

graphic determinations  are  now  a  pre-requisite  to  successful 
determination  of  the  nature  of  most  orebodies,  and  in  the 
solution  of  general  scientific  problems  in  geology,  the  help 
afforded  by  the  microscope  has  been  enormous.  This  is 
generally  recognized,  but  it  is  not  so  universally  understood 
that  success  in  using  the  microscope  must  rest  on  long  pre- 

liminary study.  There  are  too  many  still  in  the  position  of 
the  engineer  who  dropped  into  the  study  of  a  professor  at 
the  University  of  Chicago  and  announced  that  be  bad  a 
couple  of  weeks  of  time  to  spare  and  wanted  to  leam  how 
to  recognize  rocks  under  the  microscope,  but  didn't  care  "to 
hot  her  with  the  principles  of  petrography."  As  to  this,  the 
authors  of  this  book  say  in  the  introduction:  "Special  em- 

phasis must  he  laid  upon  the  fact  that  simply  knowing  the 
appearance  of  certain  minerals  in  some  rocks,  or  in  a  large 
number  of  rocks,  is  not  sufficient  to  give  that  confidence 
which  is  necessary  in  petrographic  investigation.  As  the 
appearance  of  one  and  the  same  mineral  varies  greatly  in 
different   rocks,  a   continual  source  of  error  is  thus  intro- 

duced, and  iii-  ii  iii,.  knowledge 
of  minerals  i-  purelj  superficial  and     sufficient!}  hi 
on  microscopic  optical  methods.     The  microscopic  optical 
methods  necessary  for  petrographies!  investi  .lis 

i  thoroughly  in  the  flrsl  part  of  this  book,     A  know! 
ol  these  fundamental  principles  must  precede  all  petro 

graphic  work."     The  hook   furnishes  the  Btudenl   thi 
terial  necessary  to  this  preliminary  study  and  thi   c   ria 
for  recognizing  the  various  minerals  when  the  underlying 
principles  have  been  grasped.    It  i-  an  excel]    book,  well 
pi.  pared,  well  written,  and  well  printed.     The  senior  author 
is  professor  in  the  University  of  Munich,  and  the  junior, 
who  is  also  translator,  instructor  in  petrology  in  the  I 
versity  of  Michigan. 

Faui/ts  and  Dykes.    By  J.  S.  Olver.    Pp.298.    111.,  no 
index.     .7.  C.  Juts  &  Co.,  Capetown,   lull.      For  sale  by  the 
Minnm  and  Scientific  Press.    Price  $7.50. 

The  title  of  this  work  is  somewhat  misleading,  for  it  is 
not  a  general  study  of  faults  and  dikes.  Iiul  a  minute  and 
detailed  study  of  those  of  the  Witwatersrand,  which  can 
scarcely  be  considered  as  the  only  ones  worth  knowing  about. 
There  is.  in  addition,  much  in  the  book  beyond  a  discussion 
ol  geological  phenomena,  notably  a  discussion  of  observa- 

tion and  solution  of  vein  phenomena  and  a  study  of  local 
sampling  problems.  The  hook  is  divided  into  two  purts, 
the  first  general,  the  second  specific.  Beginning  with  simple 
faulting.  Mr.  Olver  next  discusses  fault  movements  and 

their  calculation,  and  next  takes  up  'slides,'  by  which  term 
he  designates  faulting  which  coincides  with  a  bedding  plane 
in  sedimentary  rocks.  The  following  chapter  on  relative 
ages  of  faults  is  general  in  its  scope,  and  the  whole  first 
five  chapters  of  the  book  form  an  interesting  complement 

to  C.  F.  Tolman's  'Graphic  Solution  of  Fault  Problems,' 
which  is  entirely  general  in  its  treatment  of  faulting.  The 
chapter  on  observation  somewhat  overlaps  the  succeeding 

chapter  on  'reef  problems,'  and  the  two  were  evidently 
written  independently  of  each  other,  and  without  intention 
to  make  them  chapters  of  a  book.  In  both  are  interesting 
discussions  of  special  problems  and  much  collateral  ma- 

terial, such  as  a  condemnation  of  the  'diamond-drill  habit.' 
Mr.  Olver  believes  that  the  "use  of  the  diamond-drill  is  only 
admissible  under  exceptional  circumstances,  and  a  constant 

recourse  to  it  should  be  looked  upon  as  a  want  of  intelli- 

gence in  the  underground  management  of  a  mine."  Un- 
necessary driving  and  drill  prospecting  to  secure  informa- 

tion readily  obtainable  by  careful  mapping  and  study  of 
geological  phenomena  are  all  too  common  everywhere,  and 

Mr.  Olver's  argument  is  of  almost  universal  application. 
The  first  section  concludes  with  a  chapter  on  mine  sampling 
which  is  lucidly  written  and  full  of  practical  suggestions. 
The  second  part  of  the  book  is  a  detailed  discussion  of  the 
stratigraphy  of  the  Rand.  Having  the  benefit  of  the  work 
of  Messrs.  Gibson,  Hatch,  Corstophine,  and  Mellor,  Mr. 
Olver  should  he  able  to  put  his  discussion  upon  a  high  level, 
and  he  appears  to  have  done  so.  He  is  daring,  and  extends 
the  Witportje  and  Orange  Grove  faults  into  ground  where 

I'vw  will  be  prepared  to  concede  their  existence.  His  argu- 
ments are  plausible,  however,  and  students  of  Rand  geology 

will  read  them  with  interest. 

The  Penhsihu  coal  mine  is  4S  miles  southeast  of  Mukden 

and  only  second  to  the  Fushun  mine  in  importance.  This 
colliery  is  now  operated  under  joint  Chinese  and  Japanese 
management,  and  when  exploited  in  conjunction  with  a  rich 
iron  mine  about  20  miles  distant,  is  expected  to  blossom 
into  a  very  lucrative  enterprise. 

The  Miami  Copper  Co.  anounces  that  no  dividend  action 
will  be  taken  until  the  meeting  for  the  quarter  ending 
April  1.  The  concentrator  is  now  handling  3000  tons  of 
ore  per  day,  and  the  mine  As  furnishing  this  amount  of 
ore  to  the  mill  without  difficulty. 

The  Old  Dominion"  company  of  Maine  has  declared  a 
quarterly  dividend  of  75e.  per  share.  Three  months  ago 
it  declared  a  quarterly  disbursement  of  50e.  per  share. 
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Commercial  Paragraphs 

George  E.  Dow,  of  the  Geo.  E.  Dow  Pdmping  Engine 
Co.,  has  closed  a  contract  with  Willans  &  Robinson,  of 

Rugby,  England,  tor  the  right  to  manufacture  the  Willans 
llicsel  engine  in  the  United  States.  Hawaii,  ami  Alaska. 

A  new  company,  t"  be  known  as  the  I)ow-\Vii.i.axs  Diesel 
Engine  Co..  has  been  organized  by  San  Francisco  and 
London  capitalists  to  manufacture  under  these  patents, 

and  shops  are  being  erected  at  Alameda,  near  San  Fran- 

cisco. George  E.  Dow  is  president  and  O.  H.  Ohlant  vice- 
president  of  the  new  concern. 

The  Joseph   Dixon  Cbucible  Co.,  of  Jersey  City,  has 

just  put  mi  the  market  a  new  chain  graphite,  especially  in- 
tended for  lubricating  the  chains  of  motor  trucks  and  pleas- 

ure ears.  This  preparation  is  put  up  in  sticks,  cylindrical 
shape.  2  by  8  in.,  encased  in  a  neat  cardboard  carton,  and 

weighing  about  one  pound  each.  It  is  by  far  the  most 
convenient  chain  lubricant  on  the  market,  for  a  bar  may 

be  carried  on  the  ear  ready  for  use  at  any  time.  To  apply, 

it  is  simply  necessary  to  nib  the  bar  against  the  sprocket 

side  of  the  chain.  The  stick  makes  it  easy  to  keep  auto- 

mobile driving  chains  in  first-class  condition.  Unlike  oils 
and  greases,  it  will  not  collect  dust  and  dirt. 

The  INTERNATIONAL  Motor  Co.  announces  that  it  has 

just  acquired  the  properties  of  the  Hewitt  Motor  Truck 
Co.,  and  all  the  business  of  this  concern  was  taken  over 
OH  March  1.  Sales  and  executive  departments  on  that  date 
became  amalgamated  with  the  International  Motor  Co., 

whose  headquarters  are  at  Broadway  and  Fifty-seventh 
street,  Xew  York,  with  works  at  Allentown.  Pa.,  Plain- 
field,  N.  J.,  and  Xew  York  City.  The  association  of  the 
Mack.  Saurer.  and  Hewitt  trucks  makes  the  position  of 
the  International  Motor  Co.  one  of  the  most  formidable, 

if  not  the  most  formidable,  single  factoT  in  the  motor-truck 

industry  in  this  country.  The  range  of  sizes  which  this 

organization  offers  will  include  every  vacation  in  live-load 

capacity  ranging  from  1500  lb.  up  to  10  tons.  The  ac- 
quisitions of  the  Hewitt  interests  especially  strengthens  the 

line  of  heavy-duty  trucks  offered  by  this  organization,  as 
the  Hewitt  trucks  have  made  a  most  enviable  reputation 

in  the  past  few  years,  being  in  the  service  of  some  of  the 

largest  wholesale  coal  dealers,  lumber  merchants,  and  en- 
gineering contracting  films. 

The  C.  0.  Bartlett  &  Snow  Co.,  of  Cleveland.  Ohio,  in 

older  to  keep  pace  with  its  remarkable  growth,  lias  just 
increased  its  capitalization  to  $.300,000.  About  25  years  ago 

C.  0.  Bartlett,  now  the  company's  president  and  treas- 
urer, laid  the  foundation  of  this  business.  Its  operations 

during  the  earlier  years  were  the  manufacture  of  oatmeal, 

barley,  pearling,  and  general  mill  machinery,  but  gradually 
through  these  years  one  line  after  another  has  been  added, 

and  the  volume  and  importance  of  the  business  has  increased 

to  such  an  extent  that  the  company  now  occupies  a  prom- 
inent position  as  engineers  and  manufacturers  of  all  kinds 

of  elevating  ami  conveying  machinery,  complete  coal  tip- 
ples and  coal-handling  machinery  at  the  mines  and  docks, 

as  well  as  complete  coal  and  ash  handling  machinery,  and 

complete  fueling  scows  for  fueling  lake  vessels,  mechanical 
driers,  both  direct  heat  and  steam  driers  for  rendering 

establishments;  also  crushed  stone,  gravel,  and  sand  hand- 
ling and  washing  plants,  sort  mud  brick  machinery,  and 

complete  equipment  for  the  economical  handling  of  nearly 
all  kinds  of  materials.  The  company  has  a  large  export 
business,  especially  in  Mexico,  Canada,  and  South  America. 
The  increased  capita]  will  provide  for  some  enlargements 

and  extensions  of  the  company's  business,  which  may  in- 
clude a  foundry.  The  offices  of  the  company  in  addition 

to  Mr.  Bartlett  are  E.  J.  Neville,  first  vice-president  and 

general  manager;  H.  H.  Bighouse,  second  vice-president: 
H.  L.  McKinnon.  third  vice-president,  and  I.  M.  Snow. 
secretary. 

Superheat  and  high  steam-pressures  have  created  a  de- 
mand for  valves  of  greater  strength  and  durability  than 

those  made  of  east  iron.     Anticipating  the  requirements  of 

the  trade,  The  Lunkenhelveh  Co.  lias  designed  a  complete 

line  of  globe,  angle,  gross,  gate,  check,  non-return  boiler 
stop,  etc..  made  of  cast  steel,  all  of  which  will  be  found 

in  use  and  giving  satisfaction  in  a  large  number  of  high- 
pressure  power-plants!  With  the  exception  of  the  largest 
sizes,  the  Lnnkenneimer  cast-steel  valves  are  made  of  cru- 

cible steel  ami  not  open-hearth  or  converter  steel.  Crucible 
steel  is  made  and  melted  in  dosed  crucibles,  out  of  all  ex- 

posure to  furnace  gases,  ami  solid  eastings  free  from  blow- 
are  insured.  This  is  not  true  of  the  open-hearth  and 

converter  steels,  the  iii'st  of  which  is  heated  by  blowing   hot 

gases  over  Hie  molten  metal,  and  the  second  by  blowing  them 
sometimes  through  the  metal.  Aside  from  forming  blow- 

holes, ses  form  oxides  which  dissolve  in  the  steel 

ami  thereby  reduce  its  ductility  and  cause  a  low  elastic  limit. 
All  of  Lunkenheimer  cast-steel  valves  are  annealed,  which 
relieves  all  internal  stresses  and  makes  a  fine  crystalline 

structure,  which  is  very  essential  to  strong  steel.  The  Lun- 
kenheinier  Co.  claims  that  its  valves  are  the  only  ones  which 
are  made  to  meet  the  specifications  of  the  American  Society 

for  Testing  Materials,  and  that  they  are  the  only  steel  valves 
containing  less  than  0.059!  of  either  phosphorus  or  sulphur. 

The  tensile  strength  of  Lunkenheimer  east  steel  is  about 
so. noil  lb.  per  square  inch,  with  a  safe  elastic  limit  and  excel- 

lent elongation.  For  various  pressures  and  degrees  of  super- 
heal  and  to  meet  the  requirements  of  engineers  who  differ 
as  to  tlie  material  used,  Lunkenheimer  cast-steel  valves  are 
made  in  two  combinations  of  material  as  regards  the  trim- 

mings. For  lower  pressures  and  degrees  of  superheat,  the 

company  manufactures  a  large  and  complete  line  of  casi- 
ii-on  ami  •puddled'  semi-steel  valves.  The  Lunkenheimer 
Co..  Cincinnati.  Ohio,  will  send  descriptive  matter  pertain- 

ing to  its  cast-steel  valves  to  anyone  interested. 

Catalogues  Received 

'C-12,'  the  new  catalogue  of  the  DODQE  Manukac  Til.lN'. 
Co.,  is  now  being  distributed  among  the  trade.  It  contains 

41 :;  pages,  beautifully  printed  and  illustrated,  and  describes 
and  lists  in  complete  form  the  goods  the  Dodge  company 

makes  at  Mishawaka,  Indiana.  As  an  introduction,  the 

first  pages  are  devoted  to  interior  views  of  Dodge  foundries, 

machine-shops,  power-plant,  and  branch  house-;  then  fol- 
low   tables    for    laying   out    shafting,    horse-power   of    steel 

shafting,  dimensions,  etc    Every  product  of  the   mpany, 

a  complete  line  of  power-transmission  machinery  and  appli- 

ances, elevating  and  conveying  equipment,  rope-driving 

system,  ami  water-softener  apparatus,  is  completely  de- 
scribed and  listed.  Considerable  space  is  devoted  1"  the 

Dodge  friction  clutch  as  an  accident-prevention  device. 
Concluding  pages  give  a  little  history  of  the  transmission 
of  power  by  manila  rope  with  illustrations  of  a  number 
of  striking  installations,  heavy  engineering  work,  and  the 
Eureka    water  softener  ami   purifier.      This    book    marks 
the   close   of   :   ther   year   in    the   life   of   the   company. 

Established  in  1878  by  Wallace  H.  Dodge,  it  has  been  an 

important  factor  in  the  industrial  life  of  America.  ! 

incorporated  under  the  laws  of  Indiana  with  a  capital  -lock 

of  $50,000,  this  has  passed  over  the  million  mark.  Since 

its  inception,  the  Dodge  Manufacturing  Co.  has  never  had 
an  unprofitable  year.  Considerably  more  than  $2,500,000 
has  been  earned  for  shareholders,  ami  of  this  more  than 

$2,000,000  has  been  added  by  reinvestment  to- the  company's 
resources.  The  business  got  its  start  through  the  invention 

by  Mr.  Dodge  of  the  split-wood  pulley  with  interchange- 
able bushings,  a  revolution  in  the  pulley  art.  At  that 

time  the  plant  occupied  only  a  few  acres  of  ground  in 
Mishawaka.  Today  there  are  (>::  acres  of  ground  space  and 
over  23  acres  of  floor  space.  This  great  factory  is  equipped 

with  every  facility  required  in  the  economic  and  efficient 

operation  of  various  departments,  and  this  is  supplemented 
bv  a  vast  selling  organization,  taking  in  branch  houses 
at  Xew  York.  Boston.  Pittsburg,  Philadelphia.  Cincinnati, 

Minneapolis,  Chicago,  St.  Louis,  and  Atlanta,  and  stock- 

carrying  agents  in  every  power-using  community.  The 

company  enjoys  a  world-wide  reputation  both  as  to  prod- ucts and  management. 



"  Science  has  no  enemy  save  the  ignorant." 

Whole  No.  2697  SeVS SAN  FRANCISCO,  MARCH  30,  1912 
THREE  DOLLARS  PER  AM1IDI 

Single  Copies,  Ten  Cent* 

MINING  AND  SCIENTIFIC  PRESS 
£STAIII.IMIi:i>    >HV    J4.    lsmi. 

CONTROLLED   BY   T.   A.    RICKARD. 

H.   FOSTER   BAIN 

THOMAS  T.   READ  - 
T.   A.    RICKARD  - 

EDITOR 

ASSOCIATE   EDITOR 
EDITORIAL   CONTRIBUTOR 

SPECIAL  CONTRIBUTORS: 

A.  W.  Allen.  Charles  Junln. 
Leonard  S.  Austin.  James  F.  Kemp. 
T.  Lane  Carter.  C.  W.  Purlngton. 
Courtenay  De  Kalb.  C.  F.  Tolman,  Jr. 
•I.  ft.  Finlay.  Walter  Harvey  Weed. 
F.  Lynwood  Garrison.  Horace  V.  Wlnchell. 

PUBLISHED  WEEKLT 
BY  THE  DEWEY  PUBLISHING  COMPANY  AT 

<2H  MARKET  STREET,  SAN  FRANCISCO. 
Telephone:  Kearny  4777.  Cable  Address:  Pertusola. 

Code:  Bedford  McNeill  (2  editions). 

BRANCH  OFFICES: 

CHICAGO — 734    Monadnock   Bdg.      Telephone:    Harrison    1G20. 
NEW  YORK— 29  Broadway.     Telephone:  Rector  4439. 
LONDON — The  Mining  Magazine.  819  Salisbury  House.  E.  C. 

Cable  Address:  Oligoclase. 

ANNUAL  SUBSCRIPTION: 

Onlted  States  and  Mexico      $3 
Canada        {4 
Other  Countries  In  Postal  Union   21  Shillings  or  JB 

News  Stands,  10c.  per  Copy. 
On  Library  Cars  of  Southern  Pacific  Coast  Trains. 

L.  A.  GREENE       -----         Business  Manager 

Entered  at  San  Francisco  Postofftce  as  Second-Class  Matter. 

TABLE  OF  CONTENTS 

EDITORIAL:  Page. 
Notes         459 
Government  Bureaus  and  Potash     460 
The  Balance  Sheet  in  Smelting     461 

ARTICLES: 

Lessons   From   Recent   Mine   Disasters      
Joseph  A.  Holmes   4  62 

Mining  Copper  Ore  at  Chino   James  O.  Clifford  463 
Progress    in    Bolivia      463 
Milling  the  Ore  of  the  Chino  Mine   John  M.  Sully  464 
Murex   Process  at   Cordoba      466 
Mineral  Losses  in  Gases  and  Fume....F.  G.   Cottrell  467 

'Gopher-Holes'  in  Open-Cut  Excavation      46S 
The  Surface  Equipment  of  the  Hancock  Consolidated 

W.  P.  Perkins   469 
Canadian  Silver  Production        470 
The  Nikko  Copper  Works      471 
Titanium  and  Its  Uses   H.  M.  Henton  472 
Alaska  and  the   Yukon     473 
Taviche   An   Occasional   Contributor   474 
Potash  Salts  in  Southern  California   :      475 
A  Substitute  for  the  Blast-Lamp   W.  A.  Ernst  475 
Goldfield   Consolidated   Report      4S7 

DISCUSSION: 

Is  'Cheap'  Labor  Economical?   C.  M.  Eye  476 
Laboratory  Cyanide  Tests   John   Randall   477 
Gold  Deposited  by  Magnetic  Electric  Currents   

John  B.  Platts  477 

Tin-Dredging  in  Alaska   Lydia  R.  Clements  477 
CONCENTRATES         478 
SPECIAL    CORRESPONDENCE         479 

GENERAL   MINING   NEWS         483 

DEPARTMENTS: 
Personal        488 
Market    Reports         488 

EDITORIAL 

LARGE  corporations  seem  to  be  doing  very  well  in  their 
disintegrated  condition,  and  Standard  Oil  shares  have 

risen  iii  price  considerably  since  the  dissolution  of  the  hold- 

ing i  corporation. 

TX  the  account  of  the  Mineral  Resources  of  Bolivia  by 

A  Mr.  Carlos  Banjines,  that  we  published  March  9,  the 
pertenencia  was  defined  ;is  consisting  of  Km  square  metres. 

This  was  an  error,  as  readers  familiar  with  land  measure 

in  Spanish  American  companies  will  have  noticed.  In 

Bolivia,  as  elsewhere  in  South  America,  the  pertenencia  is 

equivalent  to  one  hectare  and  is  100  metres,  or  approxi- 

mately 328  feet,  square. 

SHEEP,  sunshine,  and  silence  are  giving  way  to  the  hum 
of  industry  in  New  Mexico,  and  we  are  glad  to  present 

lliis  week  an  account  of  the  great  Chino  mine,  written  by 

Mr.  James  O.  Clifford,  an  engineer  long  familiar  with  the 

Southwest,  and  to  supplement  it  with  an  authoritative  ac- 
count of  the  mill,  written  by  Mr.  John  M.  Sully,  who  has 

seen  notable  changes  in  New  Mexico,  though  none  more 

striking  than  at  Santa  Rita,  and  in  which  he  has  played  so 

successful  a  part. 

AN  interesting  comparison  between  the  Yukon  and  Alaska 
is  made  this  week  by  Mr.  Guy  A.  R.  Lewington,  a 

well  informed  American  living  at  Dawson.  The  marked 

contrast  is  not  due  to  dissimilarity  in  the  natural  resources 

west  of  the  international  boundary  from  those  east  of  it, 

but  is  wholly  the  result  of  difference  in  two  legal  codes.  It 

is  worth  noting  that  at  Dawson  two  attorneys  handle  all  the 

litigation  of  the  town,  while  at  Fairbanks,  which  is  of  about 

the  same  size,  there  are  about  fifty. 

MUCH  of  the  loss  of  life  in  railroad  accidents  is  due  to 

faulty  metallurgy,  since  many  of  the  wrecks  are  due 

to  broken  rails.  Unfortunately  it  is  impracticable  to  en- 
tirely eliminate  bad  rails  by  even  the  most  rigid  system  of 

inspection,  since  oftentimes  a  flaw  is  too  deep  seated  to  be 

detected  by  external  examination.  A  recent  counter  pro- 
posal is  the  removing  of  fast  trains  from  the  schedules,  but 

the  disadvantage  of  this  method  of  procedure  is  evident. 

The  fastest  trains  in  the  world  are  operated  in  France  and 

England,  without  the  resulting  losses  of  life  we  here  sus- 
tain. Rather  than  pay  for  complete  safety,  both  the  public 

and  the  corporations  are  willing  to  take  a  chance. 

INTERNATIONAL  economic  relationships  are  clearly 

shown  by  the  collateral  effects  of  the  strike  of  coal  miners 

in  England.  Shipping  interests  with  South  America  are 

severely  hampered  by  the  lack  of  coal  for  steamships,  and 

without  steamships  the  supply  of  food  products  from  South 

American  countries  ceases,  and  the  same  is  true  of  trade 

with  Denmark.  The  mineral  industry  can  show  its  examples 
as  well.  Concentrate  from  mills  in  Korea  is  smelted  at 

Taeoma,  while  California  smelters  operate  on  Australian, 

German,  or  Chinese  coke.  Antimony  residues  from  China 

go  to  Belgium  for  re-treatment,  and  recently  a  carload  lot  of 

zinc  ore  was  shipped  from  Africa  to  Denver  for  experi- 

mental purposes.  The  mining  engineer  is  perforce  cos- 

mopolitan. 
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NOTABLE  progress  has  been  made  by  the  United  States 

Smelting,  Refining  &  Mining  Company  since  its  forma- 
tion in  1906,  and  its  subsidiary  companies  in  the  United 

States  a  have  'Inn-  well,    [ts  Utah  subsidiary,  the 

United  States  Smelting  Company,  is  about  t"  issne  $10,000,- 

000  iii  bunds  to  acquire  coal  properties  and  necessary  rail- 
road connections. 

CONDITIONS  in  Mexico  continue  much  disturbed,  though 

tlie  mineral  industry  is  again  doing  remarkably  well 

under  adverse  conditions  of  work.  Mine-owners  in  Chi- 

biiabua  arc  said  to  be  worried  over  the  payment  of  the 

lax  on  < nit | mt .  as  the  Federal  tax  office  lias  been  closed  and 

the  insurrectionary  forces  have  opened  another.  Fearing 

lest  it'  paid  to  the  revolutionists  the  tax  may  be  required  to 
In-  paid  again  to  tin-  central  government,  and  know  < 

raid  by  April    1    a  fine  of  50  per  cent   of  the  total 

-cd,  our  neighbors  to  the  south  are  in  an 

unpleasant  dilemma. 

A  CURIOUS  feature  of  the  practice  of  many  technical 

journals  is  an  apparent  unwillingness  to  acknowledge 

the  sources  from  which  material  is  drawn,  apparently  from 

ii  belief  that  by  crediting  other  journals  with  material  taken 

from  their  columns  the  impression  is  conveyed  that  I  lie 

journal  according  credit  is  unable  to  secure  original  material 
of  value.  Our  own  belief  is  thai  our  subscribers  wish  to  re- 

ceive  that  which  is  important  and  interesting  lo  them,  re- 

gardless nf  whether  or  not  it  has  previously  been  published 

elsewhere,  and  we  do  not  believe  that  our  columns  lose  dig- 

nity through  tin   -asional  line  of  acknowledgment,     Fr   
lime  to  time  we  have  referred  in  vigorous  terms  to  the  prac- 

tice of  certain  journals  in  reprinting  material  from  our 

Columns  without  according  credit.  An  interesting  variation 
of  this  practice  is  seen  in  the  issue  of  the  8outh  .1; 

Mining  Journal  tor  February  17.  which  reprints  our  edi- 

torial of  January  Ii,  'The  Year  Among  tin-  Gold  Mines.'  in 
the  form  of  an  original  article,  altering  the  wording  suffi- 

taently  to  make  it  appear  that  only  the  information  regard- 
ing California  had  been  obtained  from  our  columns.  When 

you  an-  lifting1  material,  gentlemen,  why  not  be  whole- 

hearted about  it:  or.  belter  still,  make  full  acknowledgment  .' 

'  MHAT  more  engineers  are  now  being  turned  out  yearly 

A  by  the  technical  schools  than  the  country  can  assimilate, 
is  the  view  of  Mr.  H.  S.  Pritchett.  in  his  annual  report  as 

president  of  the  Carnegie  Institution  for  the  Advance 

of  Teaching.  This  is  the  case,  if  it  is  to  be  supposed  that 

the  young  man  of  engineering  training  must  necessarily  re- 

main in  the  work  of  his  profession,  but  this  is  neither  true 

nor  desirable.  The  enormous  fabric  of  modern  industry 

hinges  upon  the  mechanical  and  chemical  arts  in  a  multi- 

tude of  ways,  and  no  better  training  for  a  business  vocation 

can  well  be  imagined  than  a  thorough  grounding  in  the 

fundamental  principles  nf  physics  and  chemistry,  with  their 

application  .  More  significant  is  the  fact  that  during  1910 

thirty-eight    different    degtf  conferred    upon    3713 
students  by  102  institutions.  In  Pennsylvania  there  are 

13  engineering  schools,  of  which  (i  have  less  than  41)  stu- 

dents each.  No  adequate  reason  for  the  continued  exisi 

of  a  multitude  of  small  and  ill-equipped  schools  can  be 

advanced;  nor  should  the  nghts  of  the  student  be  ignored. 

With  a  limited  amount  of  time  and  money  to  invest  in  his 

education  he  should  not  he  subjected  to  pressure  to  invest 

it  in  a  local  institution,  when  a  more  adequate  return  can 

be  secured  elsewhere.  Nor  is  such  a  variety  of  degrees 

necessary,  and  their  multiplication  is  more  likely  to  produce 

a  crop  of  under-done  specialists  than  to  meet  an  industrial 
need.  The  Foundation  has  an  excellent  field  for  its  activities 

in  directing  the  lines  of  growth  of  secondary  education,  and 

the  storm  of  protest  which  it  occasionally  evokes  may  be 
taken  to  indicate  thai  il  is  making  its  influence  felt.  It  is 

interesting  to  note,  in  passing,  that  the  fifteen  teachers  wh 
is  arc  recorded  in  this  report,  lived  on  the  average  less 

than  three  years  after  the  receipt  of  a  retiring  allowance. 

Government  Bureaus  and  Potash 

Much  attention  has  been  attracted  recently  by  reports  in 

the  public  press  that  the  United  Stat  al  Survey 

and  the  Bureau  of  Soils  of  the  Department  of  Agriculture 

have  jointly  discovered  immense  resources  in  potash  salts 

existing  in  the  widely  known  Borax  lake  of  San  Bernardino 
nullity.  California.  There  can  be  no  question  that  the 

potash  industry  is  an  important  one  to  the  American  people. 
since  we  annually  import  over  live  million  dollars  worth  of 

chloride  .-alts,  kainit  worth  more  than  two  millions,  sulphate 

worth  nearly  two  millions,  and  other  potassium  salts  of  con- 
siderable value,  while  the  economic  fact  that  no  important 

sources  of  supply  exist  in  this  country,  thus  placing  it  at 
the  mercy  of  the  German  producer,  has  been  stro 

phasized  by  the  market  situation  which  last  year. 
Under    the    circumstances   it    was    highly    proper    tor    ii 

bureaus  whose  function  it  is  to  foster  the  agricultural  and 

iral   industries,  to   undertake  to   discover  supplies   of 

potash  sails  within  the  boundaries  of  the  United  States. 

Purposes  and  methods  are  two  different  things,  however. 
and  while  commending  the  one  we  beg  to  deprecate  the 

olher.  The  function  of  government  bureaus  is  to  dissem- 

inate accurate  information,  not  to  diffuse  sensational  state- 
ments. Five  years  ago  members  of  the  Geological  Survey 

embarked  on  the  latter  course  in  connection  with  the  in- 

vestigations concerning  black  sands  and  their  treatment, 

and  the  echoes  "I  exaggeration  based  on  'preliminary  state- 

ments' have  scarcely  yet  completely  subsided.  At  that  time 

we  expressed  our  opinion  that  the  "researches  into  black 
sand  .in  affording  more  ammunition  to  irresponsible  pro- 

moters and  to  a  sensational  press  than  they  are  actually  im- 

proving the  treatment  of  a  material,  the  existence  of  which 

was  known  long  before  ihe  much-advertised  experiments 

weie  made."  On  another  page  we  give  the  text  of  a  press 
bulletin  sent  out  under  the  joint  auspices  of  the  Bureau  of 

Soils  and  the  Geological  Survey.     It  announces  that  as  a 

"i   servative"  estimate  the  amount  of  K.O  in  the  form  of 

potash  sails  existing  in  solution  in  the  waters  of  Borax  lake 

is  4.000,000  tons,  and  it  is  possible  that  il  may  exceed 

10,000.000.  This  has  been  "discovered"  by  representatives 
of  these  bureaus,  who  have  analyzed  samples  of  brine  taken 
from  six  wells  in  an  area  of  eleven  square  miles,  from 

which,  by  facile  leaps,  Ihe  conclusion  is  reached  that  the 

brine  contains  an  average  of  0.7S  per  cent  K..O  and  con- 

stitutes 2~)  per  cent  of  Ihe  salt  body  covering  this  area.  In 
the  prospectus  of  an  irresponsible  promoter  this  would  be 

conservative;  in  a  publication  of  a  scientific  bureau  it  is  a 

disgrace.  These  remarkable  results  have  all  been  obtained 

from  "existing  data"  except  the  "discovery"  of  the  potas- 
sium content  ..I  brine  samples  taken  from  wells  put  down 

by  private  individuals  for  the  purpose  of  testing  these 
salt  bodies..  If  this  were  in  fact  a  discovery  the  original 

analyst  might  be  severely  condemned.  Since  it.  however, 
is  merely  a  public  statement  of  what  was  previously  known 

to  those  who  spent  money  to  determine  the  facts,  its  im- 

portance diminishes.  Potassium  occurs  in  nature  in  a  va- 
riety of  minerals;  some  of  which  are  commercially  valuable 

and  others  are  not;  which  of  these  occur  in  these  salt  de- 
posits? How  may  they  be  made  available?  Are  the  data 

given  accurate  or  merely  wild  guesses?  The  Survey  has 

said  too  much  not  to  say  more;  it  is  'up  to  it  to  make  good.' 
In  any  event,  such  methods  of  self  advertisement  by  gov- 

ernment bureaus  are  at  once  unbecoming  and  productive  of 
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■  »»l  math*     -  rapouaible  enterprise  can  !»■ 
~ilil  through  newspaper  publicity  ;  economic  developmonl 
win  let  other  rhanni 

The  Balance  Sheet  In  Smelting 

.•i    ili.-   Fundamental   i«-ii<-i -.  of   biology   is   thai    an 
individual  organism  in  us  life  fa  nlj  recapitulates 

tl»-  history  of  the  development  of  the  race  or  species  to 
which  it  belongs.  A  similar  conception  is  of  great  gerviee 
in  considering  the  development  of  an  industry,  which  in 
many  respects  resembles  an  organism.  A  Qoldfleld  Con 

solidated  is  preceded  by  shallow  untimbered  shafts,  a  whim 

or  windlass,  aud  crude  nuilling  iv-is  to  determine  tin-  worth 
of  the  ore.  The  relative  importance  of  the  primitive  stages 

depends  entirely  upon  the  conditioning  circumstances;  smut' 
mini's  exist   for  yean  in  the  whim  stage  of  development, 
and,  indeed,   never  advai    beyond   it,  while   in  others  it 

may  be  so  brief  as  to  easily  escape  notice.  But  the  econ- 
omic history  of  an  enterprise,  whether  it  be  a  Goldfield 

solidated  or  I »i«- k  Smith's  claim  mi  Buck  creek,  con- 
sists in  ii  series  of  adjustments  to  the  governing  circum- 

stances. On  another  page,  in  the  course  of  an  admirable 
article   upon    the   mineral    losses    in    ibises   and    fume   which 

  in-  in  smelting,  Mr.  K.  <!.  Cottrell  remai-ks  that  the  cop 
per  blast-furnace  is  today  oi   f  the  crudest  appliances  in 
engineering  practice,  and  suggests  that  the  reason  for  this 

backward  stage  of  development  can  he  found  in  the  diffi- 
culty of  interpreting  small-scale  smelting  experiments  in 

terms  of  full-scale  working  conditions,  aided  by  the  financial 
considerations  that  with  a  rich  mine  the  natural  desire  has 

been  to  secure  tonnage  to  increase  profits,  while  with  poor 
mines  there  existed  an  equally  natural  reluctance  to  under- 

take experiments  which  would  surely  be  expensive  and 

possibly  unprofitable.  Mr.  Cottrell  is  a  chemist  of  dis- 

tinct!, onsequently  looks  u]    the  art  of  smelting 
with  a  critical  eye:  in  speaking  to  an  association  of  chemists 
he  may  have  thought  it  unnecessary  to  introduce  other 
practical  features  which,  when  considered,  do  not  indicate 

that  metallurgists  have  been  remiss  in  the  development  of 

their  art.  Tin-  mosl  important  of  these  is  the  state  of  flux 
in  which  a  smelting  industry  constantly  exists.  In  the  case 

of  a  sugar  factory,  for  example,  the  plant  can  be  con- 
structed and  operating  methods  devised  upon  the  basis  of  a 

fairly  uniform  raw  material.  A  plant  to  make  sugar  From 
beets  is  a  concrete  problem  which  offers  but  slightly  varying 
phases  from  year  to  year;  minute  studies  are  possible  and 
the  introduction  of  slight  refinements  and  economies  of 

practice  are  economically  advantageous.  But  suppose  a 
plant  were  required  to  make  sugar  from  a  mixture  of  beets, 
cornstalks,  and  alfalfa  and  the  relative  amount  of  each 

available  varied  from  month  to  month  and  year  to  year.  In 
the  latter  case  the  energies  of  both  the  management  and  the 
technical  staff  are  largely  absorbed  in  continuing  operation 
Jit  a  profit,  rather  than  in  introducing  refinements  of  prac- 

tice. Surely  the  skill  required  in  readjusting  inexpensively 
a  plant  constructed  for  work  of  a  certain  character  so  that 

it  will  continue  to  work  on  material  of  radically  different 
character,  is  of  no  less  high  order  than  the  skill  that  devises 

the  finer  points  of  advanced  practice.  Scarcely  a  smelting 
plant  in  the  United  States,  not  of  recent  construction,  is 
treating  an  ore  like  that  for  which  it  was  constructed. 

In  Colorado,  copper  smelting  has  been  discontinued,  the 
lead  smelting  plants  are  called  upon  to  solve  new  problems 
arising  from  variations  in  the  smelting  charge,  every  year, 
and  in  other  states  there  are  eases  of  the  metallurgist  being 
called  upon  to  construct  a  copper  smelting  plant  for  what 
afterward  turns  out  to  be  a  zinc  mine.  The  differences  in 

the  chemical  and  metallurgical  industries  are  fundamental; 
the  former  deals  with  raw  materials  of  known  composition 

and  assured  character,  while  nexl  year's  supply  ot  ore  is  in 
loimil.  and    no  can  tell  exactly  what  it  will  he  like 

until   it   has  been  taken  out.      In   building  a   house   in   town 

it  is  practicable  and  desirable  to  put  in  open  plumbing  and 

electric  light ;  in  the  construction  camp  dependence  i-  pli   I 
on  the  tin  washbasin  and  the  tallow  candle,    a  copper  blast 

furnace  is  admittedly  ■■<  crude  ap  o  i>  a  sic 
I,  hut  both  do  the  work  they  are  required  to  do 

cheaply  and  effectively  than  any  substitute  ei 

Much  in  Mr.  Cottrell's  article  i>  suggestive  "i  thought, 
and  may  well  be  carefully  considered.  One  point  i .;"' 
-cue-  Eurther  attention  is  the  question  of  reducing  BO  to 

the-  form  of  sulphur,  or  else  preventing  the  original  oxida 
tii   f  sulphur,  eliminating  it   in  the  elementary   form. 

Uolh  chemical  and  mechanical  factors  enter  into  this  prob- 

lem.     In   the  case  of  aii   ore  carrying  -III   per  cent   sulphur 
and  1  per  cent  copper,  the  sulphur  which  is  burned  fur- 

nishes the  heal    for  the  cndol liermic  reactions  of  Bmelting, 
the  coke  employed  chiefly  acting  mechanically  in  keeping 

the  charge  open.  If  no  sulphur  is  to  he  burned,  then  sulli- 
cient  coke  must  he  used  to  furnish  the  heat  necessary,  with 
the  result  that  the  smelting  cost  is  increased  75  cents  per 
Ion,  or  nearly  1  cent  per  pound  of  copper  produced,  even 
assuming  that  the  variation  from  the  standard  method  and 

type  of  construction  docs  not  otherwise  increase  the  cost  of 

operation.  In  the  case  of  reducing  SO.  to  elemental  sul- 
phur the  economic  result  is  the  same;  you  are  equally  im- 

poverished by  paying  out  of  the  contents  of  the  left  pocket 
instead  of  the  right.  The  manufacture  of  sulphuric  acid, 

and  its  employment  for  the  production  of  superphosphate 
fertilizers  offers  no  such  easy  solution  as  many  of  the  early 
hasty  writers  on  Ihis  subject  assumed.  The  total  quantity 
of  sulphuric  acid  produced  in  the  United  States  in  1905 
was  1,642,262  tons,  or  less  than  double  the  possible  output 

of  a  single  large  smelting  plant.  Of  this,  less  than  2(1(1. null 
tons  was  employed  to  manufacture  1,670, !)7S  tons  of  super- 

phosphates and  781,354  tons  of  ammoniated  superphos- 
phates. Out  of  a  total  of  3,591,771  tohs  of  fertilizer  of 

all  kinds  produced  in  the  whole  United  States  in  1905,  less 

than  57,000  tons  was  produced  west  of  Nebraska.  II  is 
quite  true  that  the  consumption  of  fertilizers  in  the  Western 
states  will  increase  as  agriculture  is  developed  upon  a  more 
intensive  scale,  but  when  a  single  large  smelting  plant  can 

furnish  enough  sulphuric  acid  to  quadruple  the  present  pro- 
duction of  phosphate  fertilizer,  the  outlook  in  that  direc- 

tion is  not  encouraging.  Certain  smelting  plants  will  be 
able  to  produce  acid  profitably,  the  majority  will  not.  The 

placing  of  plants  so  that  the  escaping  SO,  will  not  damage 
vegetation  will  be  effective  in  other  cases,  and  the  perfecting 
of  leaching  processes  has  already  been  greatly  stimulated. 
The  solution  of  this  problem  is  an  economic  one,  and  must 
be  attacked  on  economic  lines.  It  may  well  be  asked  whether 

it  may  not  be  better  for  the  American  commonwealth  to 
have  smelting  industries  flourish,  even  at  the  expense  of 

neighboring  agriculture,  than  to  restrict  metallurgy  unduly. 

Farms  exist  everywhere,  but  smelters  can  only  exist  in 'the 
comparatively  few  places  where  the  sum  of  governing  con- 

ditions permit ;  it  might  be  to  the  advantage  of  the  com- 
monwealth to  give  the  smelter  the  right  of  way,  just  as 

railroads  have  been  accorded  the  privilege  of  exercising-  the 
right  of  eminent  domain.  This  may  be  a  wrong  view;  it  is 
at  least  a  possible  view.  Political  conditions,  by  which  the 

great  number  with  small  interests  at  stake  are  able  to  out- 
weigh the  few  with  great  interests  at  stake,  ought  not  to 

supersede  a  clear-sighted  view  from  the  standpoint  of 
economics.  Questions  such  as  these  should  not  be  approached 

from  the  standpoint  of  prejudice  and  self-interest,  but  from 
the  standpoint  of  securing  the  greatest  good  to  the  greatest 
number.  Meanwhile  copper  smelting  lumbers  in  a  stormy sea. 
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Lessons  From  Recent  Mine 
Disasters 

By  Joseph  A.  Holmes 

*It  would  be  unfortunate,  as  well  as  unpardonable,  if 
from  the  many  American  mine  disasters  of  the  past  few 

years  some  lessons  have  not  been  learned  that  may  help 

to  prevent  or  minimize  future  disasters,  or  reduce  the  loss 

of  life  resulting  from  them.  I  shall  endeavor  to  call  atten- 
tion to  a  few  nl  these  lessons  thai  stand  out  most  prom- 

inently. First  of  all,  attention  may  be  called  to  the  fact 

that  satisfactory  progress  is  not  yet  made  in  reducing  the 
loss  of  life  in  our  mines:  and  this  progress  never  will  he 

made  without  getting  away  from  the  the'ory  ami  down  to 
actual  practice,  and  developing  that  hearty  determined  coop- 

eration between  the  mine-owner  ami  the  mine  worker  which 

is  absolutely  essential  to  success.  Of  the  fatalities  in  coal 

mines  tor  1910,  47%  were  from  falls  of  roof  and  coal; 

16%  were  from  mine-cars :  18%  were  from  mine  explosions : 

4%  were  from  explosives;  21-/;  were  from  electricity.  Of 
the  total  fatalities.  90%,  were  underground,  and  10%  above 

ground. 
Lessons  from  Mine  Fires 

Mino  disasters  have  resulted  from  mine  fires,  gas  explo- 
sions, or  dust  explosions,  or  a  combination  of  two  or  all 

of  them.  Two  of  the  most  notable  recent  disasters  from 

mine  fires  an-  the  Cherry  disaster  of  November  13,  1900, 
whci  lost  their  lives  (the  lire  having  started 
the  burning  of  hay  in  the  mine  stable,  and  the  Pencoast  mine 
disaster,  near  Scranton,  where  72  men  lost  their  lives  from 
a  fire  which  a]. pears  to  have  sti   d   from  the  inflammable 

material    at    one   of   the    III  1    power    stations.      In 

neither  of  these  two  mine-fire  disasters  docs  there  appear 
to  have  been   any  accompanying  gas  or  dust  explosion.      Il 

is  evident  that  the  men  were  suffocated  or  poisoned  by  the 
gases  generated   from   (he   lire    (excepting,  of  course,  the 
few  who  were  killed  by  lire  heal  of  the  lire  itself). 

The  i  ml    lessons  taught  by  these  two  dis- 

aster are:  the  risks  thai  always  attend  the  practice,  which 
is  entirely  too  common,  of  carrying  into  mines  inflammable 
materials  and  keeping  these  materials  in  the  mine;  and 

second,  the  inadequacy  of  the  methods  and  equipment  for 
fighting  and  extinguishing  mine  fires.  Of  course,  timber 
must  be  used  in  the  mine,  and  no  economical  method  i- 

now  known  for  fireproofing  this  material.  As  long  as  mules 
are  kepi  in  the  mines,  certain  materials  must  be  carried 

into  the  mines  with  which  to  feed  them;  but  if  baled  hay 
must  be  taken  into  the  mines  for  feeding  purposes,  it  can 

be  easily  and  superficially  wet  either  by  sprinkling  or 
dipping  it  quickly  into  a  tank  of  water,  and  it  can  be 

carried  in  closed  cars.  By  all  means  the  easiest  way  to 
prevent  the  risk  of  fires  in  mine  stables  is  to  keep  these 
stables  outside  of  the  mine. 

Lessons  from  Mine  Explosions 

Under  the  new  system  now  being  introduced,  men  wear- 

ing different  types  of  breathing  apparatus  are  expected 
to  go  into  the  mine  in  advance  to  investigate  the  condition 

of  the  mine,  adopt  the  necessary  steps  toward  ventilation, 
and  find  and  extinguish  smouldering  mine  fires;  also  find 
and  rescue  any  persons  who  may  still  be  living  in  the  re- 

moter portions  of  the  mine.  This  modern  type  of  rescue 

work  is  new;  it  is  still  imperfect  and  open  to  improve- 
ment. It  frequently  arouses  criticism  on  the  part  of  those 

who  watch  but  do  not  take  part  in  its  progress;  and  under 

the  circumstances  this  is  not  to  be  wondered  at.  The  spe- 
cial breathing  apparatus  of  today  is  heavy  and  cumbersome, 

and  the  oxygen  supply  that  it  carries  does  not  last  as 

loin.'  as  it  should.  Nevertheless,  prom-ess  is  being  made. 
and  the  results  of  each  years  experience  will  prove  more 
and  more  satisfactory  and  encouraging.     Recent  experience 

♦Excerpt  from  an  address  delivered  before  the  Southern 

Appalachian  Coal  Operators'  Association,  Knoxville,  Ten- nessee. February  13,  1912. 

in  this  new  type  of  mine-rescue  work  at  Briceville  and 
other  nunc  disasters  has  taught  some  important  lessons. 

One  of  these  is  that  there  should  be  al  every  mine  or  every 

group  of  mines  a  number  of  young  men  trained  in  the 

use  of  modeqp  breathing  and  rescue  equipment,  who  are 
familiar  with  the  mines  in  that  particular  district;  also 
that  the  men  who  arc  trained  in  this  work  should  be  actual 

miners,  men  thoroughly  acquainted  with  the  mining  condi- 
tions. They  should  be  sound  in  health,  and  they  should 

be  men  who  are  not  easily  excited,  hut  remain  cool  and 
thoughtful  at  the  lime  of  greatest   risk. 

Trained  Rescue  Men  at  Every  Mine 

There  should  be  al  every  mine  or  group  of  mines  a 

sufficiently  large  number  of  men.  equipped  with  breathing 

apparatus,  who  can  begin  the  rescue  work  in  the  mine  as 
soon  as  the  disaster  occurs,  expecting  to  be  relieved  or 
aided   when  other  rescuers  arrive. 

The  more  training  and  experience  a  miner  has  in  this 
new  type  of  rescue  work,  the  more  efficient  he  becomes, 

and  the  more  he  can  accomplish  within  a  given  space  of 
time;  and  the  less  is  the  risk  of  losing  his  own  life.  But 

even  after  a  week's  training  such  as  is  given  by  the  Gov- 
ernment mine-rescue  cars,  a  miner  should  be  prepared  to 

take  part  in  the  actual  rescue  work  following  a  mine  dis- 
aster. Under  no  ordinary  circumstances  should  a  man  who 

has  had  no  previous  training  in  wearing  the  helmet  outfit, 

make  a  trip  to  a  remote  part  of  the  mine  filled  by  poison- 

ous gases ;  this  should  be  done  only  by  men  who  have  al- 
ready had  such  training  for  at  least  a  week. 

The  number  of  men  trained  and  supplied  with  modern 

rescue  equipmeut  should  be  rapidly  and  greatly  increased 

in  every  important  coalfield.  Within  a  few  years  more 

it  is  hoped  this  system  will  be  carried  forward  to  such  an 
i  that  in  the  case  of  such  a  disaster  as  that  at  Brice- 

ville,  and  within  a  few  hours  after  a  disaster,  there  can  be 

assembled  promptly  from  50  to  100  men,  well  trained  and 
fully  equipped  with  special  breathing  apparatus,  and  also 
fairly  familiar  with  the  immediate  mining  district.  With 

a  force  of  this  kind  it  would  Vie  possible  within  a  few 
hours  to  reach  all  the  remoter  parts  of  the  mine.  With 

the  present  limited  number  of  trained  men  in  different 

parts  of  the  country,  this  is  impossible.  At  no  disaster 
previous  to  that  al  Briceville  has  it  been  possible  to  bring 

together  within  a  short  time  as  many  as  a  dozen  experi- 

enced and  well  equipped  men.  For  a  short  time  at  Brice- 
ville. there  were  as  many  as  20  men  who  had  some  training 

with  helmets,  but  one-half  of  these  were  without  actual 

experience,  and  not  one  of  them  was  familiar  with  the 
mining  condition  in  that  region.  A  week  was  therefore 

required  to  accomplish  results  which  should  have  been 
accomplished  in  less  than  24  hours. 

With  a  general  improvement  of  mining  conditions  and 
increased  efforts  to  prevent  or  limit  dust  explosions  through 

sprinkling,  exhaust  steam,  stone-dust,  or  ashes,  or  other- 
wise, it  is  becoming  more  and  more  likely  that  explosions, 

which  may  occur  in  spite  of  such  precautions,  will  be  lim- 
ited to  certain  portions  of  the  mine.  In  such  cases,  the 

chances  of  men  escaping  through  other  openings,  or  living 
in  the  mine  after  the  explosion  for  several  days,  by  putting 

up  barricades  in  remote  parts  of  the  mine,  will  be  greatly 
increased.  While,  therefore,  all  will  agree  that  the  most 

important  thing  of  all  is  to  prevent  mine  disasters,  it  is 

also  necessary  to  endeavor  as  rapidly  as  possible  to  im- 

prove facilities  for  rescue  and  first-aid  work. 

fin:  Bast  Rand  Proprietary  Mines  operating  results  for 

January  1912  were:  820  stamps  milled  104.550  tons;  57,340 
oz.  recovered  from  all  sources:  £67,108  profit  for  the  month. 

The  clean-up  of  the  cyanide  works  commenced  on  the  morn- 
ing  of  January  26  ami  was  completed  on  January  2S;  the 
clean-up  of  the  mills  commenced  on  the  morning  of  January 

30  and  was  completed  the  >ame  day.  Because  of  opinions 

expressed  by  shareholders,  gold  reserves  have  been  abol- 
ished, and  the  estimated  value  of  the  reserve,  namely.  £74,638 

has  been  transferred  to  profit  and  loss  account  for  the  year 1911. 
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Mining  Copper  Ore  at  Chino 

Bj     .'  (Ml  )    0.    ClJKFORD 

Tin-  Chino  Copper  Co.  owns  several  extensive   groups 
•  at  Santa  Rita  in  .1  ■  3000-ton  concentrator 

.i!    Bnrley,  both   in  eastern   Grant   county,   New    Mexico, 
.  Rita  is  .'ii  ■  branch  line  of  the  Atchis    Topekn 

ft  Sot  i  !  ■■  railroad,  Wry  miles  north  of  Doming,  New 
Uezieo.  With  the  possible  exception  of  the  Keweenaw 
peninsula,  Santa  Rita  is  the  earliest  known  copper  r 

iiiLr  district  in  the  I  "nit  «-.l  States.  AH.. mi  1780  the  copper 
-  al  Santa  Rita  were  acquired  from  the  Indians  and 

operated  until  1840  by  Spanish  successors,  to  supply  cop 

per  for  t h<-  Mexican  coinage.  So  far  as  known,  only  the 
bigh-gradi  uative  copper  thai  permeate  the  min- 

eralized zone  of  the  district   were  mined  and  shipped  by 
pack-train~  t«>  Mexico  City  tiy  way  of  Chihuahua. 
From  1840  to  1900  the  mini's  were  worked  only  inter- 

mittently, and  then  chiefly  by  American  and  Mexican  les- 

N'o  authentic  records  exist  giving  the  production  dur- 
ing  tlic  period  1780  to  1900,  but  the  value  of  the  copper 
mined  is  estimated  at  $15,000,000.     Three  years  a<_ro  the 

MAP  OF    NEW   MEXICO. 

Chino  Copper  Co.  acquired  control  of  the  principal  min- 
ing properties  in  the  Santa  Rita  basin,  among  which  are 

the  Romero,  Montoya,  Santa  Rita,  Hearst-Carrasco,  Texas 
Flat,  and  Whim  Hill  groups  of  mining  claims,  together 
with  several  other  groups  of  lesser  importance.  The  total 
area  of  mineral  ground  controlled  by  the  company  is  about 
2000  acres,  most  of  which  is  patented. 

General  Geology. — Santa  Rita,  although  officially  included 
in  the  Central  mining  district,  is  distinct  geologically  from 
the  region  about  the  town  of  Central,  and  js  therefore 
considered  independently.  Santa  Rita  and  Hanover,  being 
in  the  same  geological  horizon,  are  considered  together  and 
referred  to  as  the  Hanover-Santa  Rita  mining  district. 
Hanover  adjoins  Santa  Rita  on  the  northwest,  being  sep- 

arated by  the  low  divide  between  Hanover  and  Santa  Rita 
creeks.     The  average  elevation  of  the  district  is  6500  feet. 

The  geology  of  the  Hanover-Santa  Rita  district  is  com- 
plex, and  comprises  rocks  representative  of  sedimentary, 

metamorphie,  intrusive,  and  effusive  types.  The  sedimen- 
tary series  consist  mainly  of  Devonian  limestones  and  shales 

and  Carboniferous  limestones,  about  900  ft.  thick.  The 
metamorphie  rocks  are  sediments  altered  by  porphyritie  in- 

trusions, and  are  about  300  ft.  thick.  This  contact-meta- 
morphosed limestone,   containing   cupriferous  sulphides,   is 

believed  t"  have  original!}  overlain  the  region  ol 
ent  orebodies,  and   tbal    through   thoi  dation   and 

degradation*  the  contained  copper  wa  and  pre 
eipitated  in  the  underlying  rod         i   f  these  al 
tend   limestones  was  doubl  than 

the  existing  one.     The   intrusi'  quartz 
monzonite  and  quart]  orphyries.    The  former  oc 
curs  as  an  elongated  mass  that   has  domed  up  the 
mentaries  and  then  been  partly  exposed  by  their  subsequent 

cuts   the   Bedimentaries   in    the   form   of 

dikes  ami   irregular  intrusive  projections   from  the  main 
body.     The  quai  I    dioriti     porphyry    cuts  the  quartz  n 

porphyry  and  tl  Dries,  and  occurs  at  dikes 
and  intrusive  sills  along  the  outer  rim  of  Santa  Rita  bi 
The  effusive  rock   is  represented  by  an  extensive  Bow  of 
reddish  rhyolite  t"  the  north  and  south  of  Santa  Rita,  a 
remnant   of  which   is  a   prominent    feature  of  the  eastern 

ipe  and  is  called   the  'Kneeling  Nun.' 
Santa  Rita  basin  is  merely  a  local  widening  of  Santa 

Rita  creek  and  is  about  a  mile  square.  Quartz-monzonite 
porphyry,   upon    which    rests  a   block   of  slightly   altered 
Cambrian  quartzite,  200  to  300  ft.  thick   ustitutes  the 

floor  o I'  the  basin.  Altered  limestones,  porphyry,  and  rhy- 
olite chiefly  form  the  sides.  The  ore  exists  as  veins  in 

quartzite  and  porphyry,  contact-metamorphic  deposits,  and 
deposits  of  secondary  enrichment. 

Chino  Ore  Deposit. — This  occurs  in  the  form  of  a  horse- 
shoe  of  mineralized  quartz-diorite  porphyry  encircling  a 
barren  core  of  slightly  altered  quartzite.  This  mineralized 
quartz-diorite  contains  a  great  variety  of  copper  minerals; 
chalcocite  and  native  copper,  however,  predominating.  Rich 
seams  of  native  copper  permeate  the  entire  mineralized 
zone.  The  dissemination  of  the  orebody  is  not  so  uni- 

form as  in  the  case  of  some  of  the  other  'porphyries' ; 
consequently  the  copper  content  of  the  ores  mined  will 
be  subject  to  fluctuation.  The  average  thickness  of  the 

orebody  is  said  to  be  110  ft.,  capped  by  overburden  aver- 
aging 85  feet. 

Prospecting  and  Development. — The  ore  deposit  has  been 
prospected  by  churn-drilling.  In  that  manner  .ll.!i7(MMiii 
tons  of  ore  is  said  to  have  been  blocked  out,  having  an 
average  copper  content  of  2.24%  per  short  ton. 

Mining  Operations. — The  management  states  that  at  least 
60%  of  the  ore  developed  can  be  mined  by  steam-shovels. 
Stripping  operations  are  several  years  in  advance  of  mill 
requirements.  The  cost  of  stripping  and  mining  is  said 
to  be  about  the  same  as  at  the  Utah  Copper  and  Nevada 
Consolidated   properties. 

Progress  in  Bolivia 
The  copper  production  of  Peru  increased  last  year  by 

142%,  of  Chile  by  28.7%,  and  of  Bolivia  by  20%.  The 
Rio  Blanca  smelter,  in  which  a  majority  interest  is  in 
American  hands,  is  at  present  under  a  receivership,  owing 
to  local  litigation.  The  plant,  which  has  been  constructed 

for  about  three  years,  has  remained  practically  idle.  Rail- 
way construction  in  Bolivia  progresses  slowly.  It  is  be- 

lieved that  the  Rio  Mulatos  to  Potosi  line  will  be  ready 
for  the  transportation  of  passengers  and  cargo  in  March 
or  April.  There  is  very  little  work  now  being  done  on 
the  Oruro  to  Cochabamba  line,  and  it  is  said  that  this 
line  will  never  be  finished  any  farther  than  Changolla, 
which  is  about  on  the  border  line  between  the  departments 
of  Oruro  and  Cochabamba.  As  far  as  the  Arica-La  Paz. 
line  is  concerned,  the  date  of  its  formal  opening  will  prob- 

ably be  September  18,  though  there  is  much  doubt  whether 
any  freight  will  be  carried  before  the  early  part  of  1913. 

There  is  still  much  to  be  done  on  this  line.  According  to- 
local  reports,  Senor  Patino,  the  owner  of  the  Uncia  and 
other  large  tin-mining  properties,  is  endeavoring  to  arrange 
a  tin  trust,  but  details  are  wanting. — The  West  Coast  Leader. 

Reported  discovery  of  large  diamond  deposits  along  the 
Rio  das  Garcas,  in  Matto  Grasso,  Brazil,  have  attracted  great 
attention  and  the  government  has  taken  steps  to  protect 
its  own  interest  in  the  deposits. 
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Milling  the  Ore  of  the  Chino  Mine 
I'.v  John  M.  Sully 

Water-Supply. — Water  is  obtained  from  four  pumping 
stations;  one  at  Apache  Tejo,  five  miles  south  of  Hurley; 

a   sec   I  al    B   ranch,  one  mile  northeast   of  the  mill;   a 

third  mi  Whiskey  creek,  ti\ <•  miles  west  of  the  mill;  and 
the   fourth  on   Cameron  creek,    •  mile  cast   of  Whiskey 

The  Whiskey  creek  ami  Cameron  creek  supplies 

use  the  same  pipe-line.  The  Apache  Tejo  pumping  Ma- 
lum is  equipped  with  one  Aldrich  quintuple-geared  electric- 

driven   pump,   a   second    pump    I   g  on   the  ground   for 
installatio  re.    The  li  ranch,  Whiskey  creek,  and 

Cameron  creek  stations  are  equipped  with  Aldrich  triplex- 

geared  pumps,  motor-driven.  The  power  is  transmitted 
ach  sub-station  at  24,000  volts,  and  transformed  t"  480 

volts.  The  water  from  these  stations  is  pumped  to  a 

3,009,000-gal.  storage  reservoir  at    Hurley. 

Plant  Buildings  and  Concentrator. — The  siie  selected  for 

ft.  long  by  16  ft.  7  in.  wide.  A  hay  has  also  hern  provided 
for  the  permanent   oiling  system. 

The  building  is  a  steel  structure,  covered  with  galvan- 

ized iron.  The  structure  in  the  engine-room  portion  lias 
been  designed  for  and  provided  with  a  traveling  crane  of 

4(1.000  lb.  capacity.  The  boiler-room  is  arranged  with  coal 
hunkers,  into  which  the  coal-cars  can  he  directly  dumped 
and  the  coal  fed,  without  rehandling,  to  the  Green  stokers. 

The  steam-generating  plan!  consists  of  eight  445-hp. 
(nominal  rating)  Heine  water-tube  boilers  set  in  batteries 
of  two  boilers,  carrying  175  lb.  steam-pressure  as  a  work- 

ing load.  One  battery  (two  boilers)  is  equipped  with 

Green  chain-grate  stokers.  „\  second  battery  of  boilers 

is  now  being  equip]  ed  with  stokers,  and  the  remaining  bat- 
teries will   he  equipped  before  duly   1.  1912.     These  stokers 

have  shown  great  efficiency  in  the  burning  of  the  cheapest 

CHINO  SHOVEL  PITS,  SANTA  RITA,   NEW   MEXICO. 

the  mill  of  the  Chino  Copper  Co.  at  Hurley.  9%  miles 
from  the  mine  at  Santa  Rita,  is  on  the  edge  of  the  mesa 

on  the  south  bank  of  Whitewater  creek  at  a  point  three- 
quarters  of  a  mile  distant  from  the  Santa  Pe  railroad,  and 

where  favorable  grades  ami  ample  room  lor  yards  could 
lie  found  between  the  Santa  Ke  and  the  mill  proper.  The 

-lope  "i  the  ground  was  such  that  a  minimum  amount  of 
excavation  was  necessary  to  gire  the  right  slope  through 
the  nidi  building.  The  power  plant  is  south  and  west  of 

the  null,  the  coal  bunkers  being  set  on  a  line  with  the 

tracks  over  the  crude-ore  bins,  permitting  the  placing  of 
cars   over  the   bunkers  of   the    power-ho 

Power  Plant. — The  power-plant  building  is  11-1   ft.  :i  in. 

wide  by   i  ■_■      The  boiler-room  occupies  4s  ft.  3 
in.    of    the    width,    and    the    eng  ine  room    (ili    ft.      The    lloor 

of   the  boiler-room   is   Hi   ft.   below   the  engine-   i    lloor. 
,\  suitable  material  for  the  engine  bases  was  found  within 
a  loot  or  two  of  the  surface  of  the  ground,  and  the  founda- 

tions of  tl   agines  were  brought  up  to  such  a  height  as 
to    leave    ample    room    under   the   engine-room    lloor    for   all 

auxiliaries  without  the  necessity  fin'  excavation.  A  switch- 
board hay  is  provided  on  the  east   side  of  the  building  ol 

grade  of  slack  coal  and  insure  ample  boiler  capacity  for 

all  anticipated  needs,  as  well  as  a  minimum  consumption 

of  eoal  and  labor  charge.  Apparatus  for  the  removal  of 

ashes  has  been  ordered  (Green  suction  ash-handling  sys- 

tem I  and  preparations  are  now  in  progress  for  its  erec- 
tion. The  boiler-room  costs  for  the  generation  of  steam 

will  be  brought  down  to  a  minimum.  The  smoke-stack  is 

of  the  self-supporting  type,  built  of  steel.  \2  ft.  in  diam- 
eter, and  erected  on  a  rein  forced-concrete  base,  its  total 

height  being  180  It.  Three  compound  duplex  boiler  feed- 
water  pumps  of  tin-  outside  packed  plunger  type,  together 
with  necessary  feed-water  heaters,  are  provided. 

Engine  Generator  "Equipment. — The  equipment  of  the 
electrical  generation  plant  consists  of  three  Nordberg 

double-expansion  engines,  operating  at  loo  r.p.m.  The 

high-preSBUre  cylinder  is  27  inches  in  diameter,  the  low- 
iirc  60  inches  in  diameter,  stroke  4S  inches.  The  gen- 

erator is  an  Allis-Chahuers.  mounted  on  the  crank  shaft. 

of  1250  kw.  output  and  of  the  3-phase.  60-cycle  type,  gen- 

erating  at  480  volts.  A  full  equipment  of  auxiliaries  for 

running  condensing  is  provided,  the  circulating  pump  equip- 
ment   being  in   duplicate.     For   furnishing  power  to   Santa 
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■  I  up 

iIh   |i  ■•  entire  plum  has  I   n  provided  with 
il»-  i-  -  Willi  ii  »    1 1 1 >   ol 

lion  anil  Ion    i" 
  shop  ;-  plated  in  line  with 

the  i  r  i"  tin'  south  inn!  in   the  inoat  convenient 
:   the  heavy  machinery  from  the 

mill  by   the   industrial    railway,  the   town   of 

•  ■V    lying   back  on  the  mesa,  and  i"  the  wesl   of  ih" 
crude  The  carpenter-shop  lies  to  the  north  of 

building  and  within  :i  convenient  distance 
of  thi  tracks,  il   tire  arrangement  of  the  plant 
bnild  compart  and  convenient  for  all  purpos 

The  ■  se-ei  nshing  plant   foi 
struct nre,  the  crude-ore  Inns  having  a  capacity  of  approx- 

imately   18.000   tons   "l    crude   ore.     The   coarse-crushing 
plant   has  been  desig   1  to   permit   "l   a  duplicate  sel   of 
machinery  being  installed  if  necessarj  al  a  future  time. 

Tlic  present  equipment  consists  of  one  No.  s  gyratory 
crusher  and  one  Bet  of  72  by  20-in.  Qarfield  rolls,  the  rolls 
weighing  175,000  1 1 ». .  together  with  the  necessary  elc 

the  i  ■  le  after  thi  had  in  the 
liing   plain.     The  head  sampler,  together  with 

sampling  machinery,   formi  part   oi    the  structure  to 
the  west  of  the  ii   ■•  bins. 

The  i  i  •  i  •  ■  crushing  departs  ..  section  is  equipped 
with  two  42  by  10-in.  rolls,  each  weighing  85,1   lb.    There 
ore  two  elevators  which  n   ive  the  feed  from  the  fit 

bins   and   elevate    il    to   three    imparl    screens   each,    the 
■■■I  material  from  the  n  fed  over  two  imparl 

screens  for  each  sel  "('  rollf  crushing  department 
placed  thai  the  mils  can  be  readily  dismounted  and 

taken  i"  a  platform  where  the  parts  can  be  handled  by  the 
electric  crane  winch  occupies  the  next  baj  over  the  Chile 

mill  II   •■    This  crane  is  sn  placed  ihai  the  Chile  mills,  of 
which  there  are  three  6-ft.  mills  to  each  section,  arc  easily 
accessible  for  handling  for  repair  purposes.  In  ihis  Chile 
mill  bay  and  under  the  chile  mill  Boor  is  placed  the  main 
jack  shall  from  which  the  drives  for  the  rolls,  the  Chile 

mills,  and  the  necessary  machinery  for  the  fine-crushing  de- 
partment are  taken.  In  the  fourth  hay  are  placed  the  wet 

elevator,  the  various  classifiers,  and  the  Qarfield  tables.  The 
classifier  equipment  consists  of  Eour4-spigol  classifiers;  four 
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conveyors,  and  grizzlies.  The  crude-ore  bins  are  equipped 
with  conveyor  belts  and  automatic  feeders,  the  bins  being 
300  li.  liin.tr  by  35  It.  wide,  and  carrying  two  lines  of 
tracks. 

The  coarse-crushing  plant  is  connected  with  the  fine-ore 
bins  of  the  mill  section  by  an  inclined  conveyor  1S4  ft. 
long  between  the  edges  of  the  buildings,  the  total  length 
of  the  conveyor  being  approximately  2G2.5  ft.  between 
centres. 

.1/(7/  Building. — The  mill  building-  is  a  steel  structure  on 
concrete  foundations,  enclosed  with  galvanized  iron.  The 
floors  are  reinforced  concrete.  Each  section  of  the  mill 

is  ."ill  ft.  wide  by  341  ft.  long,  between  centres  of  the  extreme column  lines.  The  tolal  size  of  the  five  sections  will  be 

250  ft.  wide  by  341  ft.  long. 
The  fine-ore  bins  are  round  steel  tanks  with  reinforced- 

concrete  bottoms,  there  being  two  to  each  section.  Each 
bin  has  a  capacity  of  1000  tons,  approximately,  there  being 
therefore  2000  tons  of  storage  to  each  section.  Each  bin 
is  equipped  with  two  feeders  and  one  conveyor-belt.  At 
the  head  of  the  inclined  conveyor,  at  its  discharge,  there 
is  being  installed  an  automatic  sampler  for  the  taking  of 

5-spigot  classifiers,  and  two  3-spigot  classifiers,  all  of  the 
Kichards-Janney  type.  The  Garfield  table  equipment  con- 

sists of  four  G-f t.  Garfield  tables  and  ten  4-i't.  Garfield  tables. 
In  the  fifth  bay  are  placed  the  first  set  of  cones,  10  to  each 
section,  which  takes  the  overflow  from  the  four  4-spigot 
classifiers:  and  six  Wilfley  tables. 

The  rest  of  the  various  floors  in  the  mill  are  occupied 

by  the  Isbell  vanners,  of  which  there  are  96  to  each  section, 
the  remaining  30  cones  being  so  placed  as  to  take  the  over- 

flow from  the  four  5-spigot  classifiers  and  the  two  3-spigot 
classifiers  and  give  the  proper  distribution  to  the  vanners 
which  they  feed;  there  being  72  smooth-belt  vanners  and  24 
sand  vanners. 

The  mill  is  further  equipped  with  two  concentrate  pumps 
for  handling  the  concentrate  from  the  sumps  under  the  mill 
and  with  duplicate  circulating  pumps  for  the  overflow  water 
from  the  cone  settling  tanks.  Each  section  of  the  mill  is 
operated  by  a  transmission  circuit  and  motors  separate  from 
every  other  section  of  the  mill;  everything  being  designed  to 

permit  of  one  portion  of  each  section  being  shut  down  with- 
out interfering  with  the  whole  section  of  the  mill  or  any 

one  class  of  machines.     All  of  the  launders  throughout  the 
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mill  are  placed  with  the  same  object  in  view,  namely,  in  such 

a  manner  that  switches  of  feed  may  be  made  from  one  por- 
tion of  a  section  to  another.    In  ease 

sity  for  repairs  in  one  portion  or  one  part  of  it,  the  feed 
can  be  diverted  so  as  not  to  necessitate  the  entire  shotting 

down  of  all  of  any  class  of  machines.  It  is  also  so  an 

thai  ore  in  each  section  can  be  sampled  separately,  there 

being  at  the  same  time  an  automatic  tailing  sampler  for 
the  whole  mill. 

ne-run  ore  is  delivered  i>n  top 
bins,  where  it  is  dumped  on  grizzlies  madi 

rail,  having  an  opening  14  by  16  in.    From  the  coare 

bins  this  mine-run  ore  is  fed  through  any  necessary  number 

of  feeders  of  the  caterpillar  type  to  a  traveling  belt-con- 
veyor which  delivers  the  ore  t<>  a  bar  grizzly  of  1  in.  spacing, 

the  u  liatcly  to  a  Or  for  de- 

livery to  the  fine-ore  bins,  and  the  oversize  going  through  the 
gyratory  crusher  and  being  crushed  to  approximately  2Ci 
in.    This  crushed  material  i-  then  elevated  to  ■> 

grizzly,  the  nndersize  going  al  oi  belt-conveyor  for 
e  oversize  passing  through  the  72  by 

20-in.  mils.     Thii  material  drops  immediately 
a  coarse  grizzly  tor  the  taking  oul  of  any  native  copper  thai 
may  have  1   u  Battened  in  the  rolls,  the  undersizi 

livered  to  a  screen  grizzly  having  a  I'j-in.  opening.  The 
oversize  goes  back  to  the  elevator  and  the  nndersize  is  de- 

livered upon  a  conveyor.  The  crushed  ore.  has  a 

maximum  size  of  between  a  '■'■  j  and  1-in.  cube.  This  plant 
lias  operated  u)   a]   il  j  oi    150  tons  pel   bour 

alty. 

conveyor  to  the  fine-ore  bins  delivers  upon  a  cross- 
i   veyor  for  the   distribution    to  two  bins  of  each  section. 

i  each  line  bin  there  are  two  caterpillar-type  fei 

delivering  upon  a  belt-conveyor.    These  cab 

■  i  arranged  that  I :  be  \  aried.    Thi 

under  the  fine-ore  bins  deliver  to  two  elevators.  Xo.  1  and  '_'. 
They  in  tn  e  top  oi    the,  mill  to  six  in 
screens  having  an  opening  of  approximately  0.1   in.     Tin 

12  by  1(1- in.  rolls,  the  produi 

to   ioni    impact   screens  Inning  an  opening  oJ 

approximately   OJ    in.     'flu-   oversize   is   relumed   to  ele- 
vators  Xo.  1  and  2.     The  line-crushing  plant  of  one  se 
has  handled  1300  tons  without  difficulty. 

The  nndersize  of  the  above  set  of  impact  screens  is  de- 
livered to  Garfield  lables.  These  Garfield  tables  make  a 

middling  product  which  is  treated  On  the  S  Willley  tables, 
yielding  a  concentrate  and  a  middling.  The  tailing  from  the 

field  and  the  middling  from  the  Willley.  tables  is  returned 

to  Xo.  3  elevator,  whence  it  is  delivered  to  four  primary  4- 
ol  classifiers.  The  coarser  sizes  from  Xo.  1  and  2  spi 

are  delivered  to  the  Iced  tanks  for  the  Chile  mills.  The  third 

.  'I  product  of  the  primary  classifiers  is  delivered  to  two 

secondary  5-spigol  classifiers;  the  fourth  spigot  of  the  pri- 
mary classifiers  being  delivered  to  the  other  set  of  two -sec- 

ondary 5-spigot  classifiers.  The  overflow  from  the  4-spigot 
priimn  j  classifiers  is  sent  to  the  first  set  of  10  cone  settling 
tanks,  whence  the  thickened  pulp  is  delivered  to  the  smooth- 
belt  vanners. 

The  product  of  the  first  four  spigots  of  the  set  of  sec- 

ondary classifiers  treating  the  third-spigot  product  of  the 
primary  classifiers  is  sent  back  to  the  proper  Garfield  tables. 

The  fifth-spigot  product  is  sent  to  corrugated-belt  vanners. 
these  yielding  a  tailing  and  a  concentrate,  the  overflow  gi 

to  a  sec   i  and  third  sel  of  <    settling  tanks.    The  two 

secondary  5-spigol  classifiers  treating  the  fourth-spigot 
product  of  the  primary  classifiers  deliver  to  separate  corru- 

gated-belt vanners.  the  overflow  joining  the  other  overflow 

from  the  5-spigol  classified  and  being  taken  to  cone  selllim; 
tanks,  the  thickened  pulp  being  treated  on  smooth-belt 
van  m 

The  material  from  the  first  and  second  spigot  of  the  pri- 

mary elassiiioi's  i-  re  ground  in  the  (  bile  mills,  which  are 
equipped  with  ton-cap  screens  having  a  width  of  opening 
of  approximately  0.04  in.  This  re-ground  material  is  then 
delivered  to  two  3-Spigol  classifiers,  known  as  mill  classifiers. 
The  first  spigot  of  these  classifiers  delivers  to  the  proper 

Garfield   tables,   yielding   a    middling  and   a   tailing,   as  de- 

scribed above,  the  middling  being  re-treated  on  Willleys 
and  the  tailing  being  returned  to  the  system  previously 

described.  The  -   id  and  third-spigot  products  are  com- 
bined and  treated  on  the  proper  Garfield  tables,  following 

the  same  eirniit.  The  overflow  from  the  mill  classifiers  is 

taken  to  a  fourth  set  of  cone  settling  tanks  and  the  thick- 

ened pulp  treated  0  -.  making  a  concentrate  and  a 
tailing.  Thus  ii  will  be  seen  that  there  is  a  closed  circuit 

on  the  roughing  system,  the  outlets  being  simply  through  the 
overflow  from  the  classifiers,  cone  settling  tanks,  and  through 

the  fifth  spigot  of  tl  e  sel  of  secondary  classifiers  and  five 
u  set  of  secondary  classifiers  through  the 

corrugated-belt  vanners.  thus  giving  opportunity  for  the 
removal  of  the  free  mineral  without  unnecessary  grinding. 

The  daily  capacity  of  each  unit  of  the  mill  has  been  dem- 
onstrated  to  be  full;,  equal  to  that  estimated  in  the  beginning, 
namely.  per  day.     While   the   present  recoveries 

on  the  most  oxidized  ores  lying  immediately  under  the  soil 
have  not  been  high,  the  cost  for  the  production  of  copper  for 
the  mouth  of  January  was  but  slightly  over  Se.  per  pound, 

ery  probability  that  as  additional  sections  of  the  mill 
come  into  operation  am]  fresher  ore  is  mined,  this  cost  will h.   reduced. 

Murex  Process  at  Cordoba 

The  Cordoba  Copper  Co.  was  formed  in  1908  as  a  consol- 
idation of  the  companies  operating  the  Ccrro  Muriano  and 

North  Cerro  Muriano  copper  mines.  10  miles  northeast  of 
the  city  of  Cordoba,  in  the  south  of  Spain.  John  Taylor 
&  Sons  are  the  managers.  The  ore  deposit  is  difficult  to 

and  work,  and  the  smelting  and  concentration  are 

not  simple  problems.  The  operations  have  been  substan- 
tially extended  during  the  past  year  or  so.  and  much  better 

results  have  been  obtained.  The  amount  of  ore  raised 

during  the  year  ended  September  30  last  was  86,285  tons, 
as  compared  with  61,887  tons  the  year  before,  and  the 

reserve  has  been  increased  by  66,495  tons,  standing  on  Sep- 
tember 30  at  199,398  tons,  containing  3.59%  copper;  an 

increase  in  grade  of  0.31%.  The  erection  of  converters 

designed  by  W.  A.  Heywood  has  been  completed,  and  since 

September  the  output  has  been  in  the  form  of  blister  cop- 

per. Of  the  ore  raised  and  treated  at  the  company's  own 
plant,  6630  tons  was  hand  picked  and  sent  direct  to  the 
smelter,  2240  tons  of  rich  fine  was  screened  and  sent  to 

the  sintering  pots,  and  63,609  tons  sent  to  the  concentrators. 
The  last  produced  8238  ions  of  concentrate  assaying  11.1% 

copper,  which  was  sent  to  the  sintering  pots  and  briquet- 
ting  machines;  and  9455  tons  of  middling,  assaying  1.47%, 

which  was  sent  to  the  Murex  plant,  where  936  tons  of  con- 

centrate was  obtained  averaging  12.2%  copper.  The  re- 
maining ore  was  hand  picked  and  dressed  by  contract,  and 

the  products  sent  to  the  smelter  and  sintering  departments. 

Owing  to  the  sintering  pots  being  worked  to  their  maximum, 

other  fine  had  to  be  treated  by  briquetting,  the  binding  mate- 
rial being  slime.  The  smelting  plant  treated  10,122  tons 

of  picked  ore,  7886  tons  of  sintered  material,  and  2427  tons 
of  briquettes,  and  yielded  3439  tons  of  matte  averaging 

~7'  copper.  By  means  of  the  wet  concentrators  and  the 
Murex  plant,  the  percentage  of  recovery  is  75 ;  the  coarse 
tailing  averages  0.65%,  the  fine  tailing  1.17%,  and  the 

slime  1.53%  copper.  The  magnetite  used  in  the  Murex 

process  is  not  subsequently  eliminated,  because  iron  is  re- 
quired in  smelting,  and  the  magnetite  in  this  case  costs 

no  more  than  hematite,  which  would  have  to  be  purchased 

in  any  case.  The  oil  used  is  a  thick  coal-tar  product, 
which,  if  any  tar  refinery  were  a  customer  for  it,  would 
be  more  valuable  for  that  purpose  than  for  selling  to  the 
Cordoba  company.  The  tailing  will  be  treated  by  the 
process  in  the  course  of  a  short  time,  and  the  recovery 

will  then  be  greatly  improved.  The  engineers  of  the  Cor- 
doba company  express  their  appreciation  of  the  process  as 

applied. 
Platinum  DEPOSITS  are  said  to  have  been  discovered  in 

Rio  Grande  del  Sul.  Brazil,  but  no  definite  information 
as  to  their  value  is  vet  available. 
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Mineral  Losses  in  Gases  and  Fume 

By  I'.  <:.  Co 

•|n  considering  the  mineral  wastes  passing  out  of  the 
-  ol  our  smellers  and  metal  refineries,  ili^iinriion  must 

U'   i1imiI\    made   between    the   gases   themselves   and   the 
clouds  "i   suspended  solid  and  liquid  particles  which  they 

aniccally  carry  along  with  them.    In  which  class  a  ma 
terial  belongs  often  depends,  to  be  Bure,  on  temperature. 

  tallie  compounds  are  actually  vaporized  in  the  fur 
naces  and  gradually  condense   from   gases  into  '1   
solid   particles   with   the   progressive   i   ling  of   the   gas 

lining  through  the  flues.     Arsenic  in  the  form  of  the 
trioxide  is  usually  the  last  of  these  matei  condense, 

since  even  down  to  150°C.  its  vapor  tension  is  sufficient  to 
permit  the  loss,  in  the  gaseous  state,  of  several  tons  per 
da;    for  ilir  largest    plants.     Bui  below,  say   125  C,   foT 
ordinary  technical  purposes  it  maj   I   isidered  that  the 
only  important  element  in  the  gaseous  state  is  sulphur,  in 
the  form  of  dioxide. 

Fen-  many  centuries  (In1  material  nature  "i  gases  and  the 
fact  that  they  actually  possess  weight  escaped  the  chemist. 
Ever  today  a  distinct  effort  of  mind  is  required  I"  sense 

llu'  vast  tonnage  of  the  clouds  t"  be  seen  Boating  away  so 
lightly  from  smelter  ami  power-house  slacks.  There  are 

many  single  slacks  in  this  country,  from  each  el'  which 
nvcr  live  Ions  ol  minute,  while  in  isolated  in- 

stances ilii-  is  exceeded  several-fold. 

Asi.lc  fro   arbon,  the  element  which  is  lost  In  the  great- 
onnage  is  ui  I  il  ly  sulphur.  Man]  of  our  vl  e 

era  nres  will  run  from  25  to  nearly  40%  sulphur,  and  a 
plant  smelting  innn  tons  of  ore  per  day  is  at  presenl  con- 

sidered to  have  a  very  moderate  capacity.  The  largesl 
plants  will  easily  touch  the  1000  mark  in  inns  of  sulphur 
passing  up  their  stacks  when  at  full  capacity.    On  stopping 
to  think  that   this  represents  three  thousand  inn-  of  i   
centrated  sulphuric  acid,  were  it  made  into  such,  and 
that  one  such  plant  could  have  supplied  all  (he  acid  used 
in  the  whole  phosphate  industry  of  the  United  Stales  a 
year  ago,  it  is  easier  In  appreciate  the  skepticism  of  the 
smelter  companies  regarding  acid  manufacture  as  a  general 
solution  of  the  sulphur  fume  problem.  The  disposal  of  this 
sulphur  presents  unquestionably  the  gravest  problem  eon- 
fronting  the  metallurgical  industry  today. 

Suggestions  have  not  been  wanting  for  methods  of  direel 
absorption  of  this  gaseous  sulphur  dioxide  by  water.  lime- 

stone, lime,  or  charcoal,  either  as  a  means  ol'  final  disposal, 
or  as  a  step  in  its  concentration  and  final  liquefaction  under 
cold  or  pressure.  One  of  the  most  ingenious  and  attractive 
is  that  it  be  used  for  decomposing  line  granulated  and  moist- 

ened slag.1  thus  fixing  the  sulphur  in  harmless  compounds 
and,  at  the  same  time,  leaching  out  any  metal  still  held  in 
the  slag.  While  many  of  these  are  perfectly  practicable 
on  a  laboratory  scale,  the  tonnage  to  be  handled  and  the 
cost,  either  in  first  installation  or  operation,  have  prevented 
them  from  producing  any  practical  results  up  to  the  present. 

From  a  chemical  standpoint,  the  other  obvious  alternatives 
consist  either  in  oxidation  to  sulphuric  acid  or  reduction  to 
elementary  sulphur.  Of  these  two,  the  first  has  the  ad- 

vantage of  requiring  no  additional  substance  save  the 
oxygen  of  the  air,  and  of  running  itself,  when  properly 
catalyzed,  without  need  of  external  energy,  but  unless  an 
immediate  market  is  at  hand  for  the  sulphuric  acid,  its  dis- 

posal in  turn  becomes  difficult  and  often  impossible. 
The  greatest  consumption  of  sulphuric  acid  in  this  coun- 

try today  is  in  the  manufacture  of  superphosphate  fertilizer, 
but,  until  very  recently,  the  chief  demand  for  fertilizer  has 
been  in  the  Southern  and  Atlantic  states:  here,  too,  were 
the  chief  known  deposits  of  phosphate  rock,  while,  on  the 

*  Abstract  from  the  Journal  of  Industrial  Engineering  it 
Chemistry. 

i'The  Westby-Sorensen  Process,'  E.  P.  Jennings,  Eng.  and 
Min.  Jour.,  86,  418-19,  August  1908. 

•  ■ther  hand,  the  great  smelting  industry  is  tor  the  most  pan 

in  tin'  tar  West,  and  cm  oil'  bj  high  transports 
flie  recant  discovery  and  description  in   Idaho,   v 
and  Montana,  oi  what  promises  io  lie  the  largest  phosphate 

i-  in  the  world,  will,  ii  is  hoped,  materially  change 
this  condition. 

Much  of  the  land  in  the  West  is  Btill  practically  vii 

where   crops  arc    falling   off,    the    reason    for   this   and 
their  relations  to  different  kinds  of  fertilizers  to  Ullage  and 

nop  rotation,  are  still  so  much  in  dispute  that  in  tryini  to 
build  a  rational  and  permanently  helpful  phosphate  in- 

dustry, the  facts  musi  first  lie  thoroughly  established  from 

tandpoint  of  agriculture,  manufacture,  ami  transporta- 
tion. Al  present,  these  are  not  available  Io  any  extent 

justifying  an  immediate  general  development  of  the  phos- 
phate industry  in  the  Wesl ;  but  cooperative  work,  aimed  at 

a  broad  and  practical  study  of  these  conditions,  is  already 
well  under  way  between  the  U.  S.  Department  of  Agricul- 

ture, the  Agricultural  Experiment  Stations  of  various  West- 

ern states,  the  I'.  S.  Bureau  of  Mines,  and  the  large  metal- 
lurgical interests  of  the  West,  and  ii  is  hoped  that  the  results 

may  soon  justify  and  lead  to  a  healthy  development  of  the industry. 

An  encouraging  example  is  before  IIS  in  the  work  already 
accomplished  by  the  Tennessee  Copper  Co.  at  its  plant  at 
Copper  Hill,  Tennessee.  This  company  is  successfully 
treating  the  weak  gases  from  copper  blast-furnaces  on  a 
scale 'for  which  many  predicted  failure,  and  which  certainly 
did  require  time,  courage,  ability,  and  indefatigable  effort 
to  perfect.  The  very  difficulties  and  delays  which  the  work 
had  to  encounter  have  in  one  sense  been  a  help  to  the  in- 

dustry, as  the  present  annual  capacity  of  250,000  tons  of 
chamber  acid  has  been  gradually  reached  over  a  period  of 
some  years,  and  while  it  has  materially  reduced  the  price 
of  acid  in  the  South,  the  market  has  had  a  chance  to  adapt 
itself  with  the  minimum  of  hardship  to  those  already  in  the 
field,  and  with  great  gain  to  both  the  metallurgical  and  agri- 

cultural communities.  Although  much  may  undoubtedly  be 
done,  not  only  to  increase  the  consumption  of  sulphuric  acid 
in  superphosphate  manufacture,  but  also  in  developing 
other  and  newer  uses,  still  the  chemist  should  not  rest  con- 

tent with  this. 

I  have  considered  so  far  only  the  results  of  oxidation  of 
the  sulphur  to  dioxide.  On  the  other  hand,  it  may  also  be 
reduced  to  elementary  sulphur,  for  which  purpose  a  number 
of  methods  have  been  proposed,  some  depending  on  the 
action  of  solid  carbon  or  of  carbonaceous  reducing  gases, 
while  others  use  hydrogen  sulphide  generated  by  the  action 
of  steam  or  acids  on  alkaline  or  metallic  sulphides.  An  in- 

teresting general  discussion  both  of  the  possibilities  and  the 
limitations  of  these  methods  together  with  some  very  sug- 

gestive new  facts-  has  recently  been  attracting  considerable 

attention  and  may  not  improbably  lead  to  pi-actieal  results, 
at  least  in  certain  special  cases. 

This  naturally  leads  to  the  inquiry:  "Why  should  all  the 
sulphur  of  the  ores  be  oxidized  in  the  first  place?"  This 
question  comes  home  still  more  forcibly  on  looking  through 

the  charge  doors  of  a  pyritic  copper  blast-furnace  shortly 
after  a  fresh  charge  of  ore  has  been  dropped  on  the  column 
and  seeing  the  gTeat  clouds  of  unburned  sulphur  subliming 
out  from  the  charge  itself  and  burning  above  it,  while  all 
the  heat  thus  produced  is  wasted.  If  copper  blast-furnaces 
could  be  run  with  gas-tight  tops,  as  is  the  ease  with  iron 
blast-furnaces,  and  full  utilization  of  the  air  blown  in  the 
lower  part  of  the  charge  column,  it  certainly  seems  as  though 
a  far  better  thermal  efficiency  should  be  attainable,  besides 
the  possibility  of  delivering  a  very  considerable  proportion 

='The  Thiogen  Process  for  Reduction  of  SO=  in  Smelter 
Fume,'  S.  W.  Young,  Mining  and  Scientific  Press.  103,  386- 
387,  Sept.  23,  1911. 
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of  Ihe  sulphur  of  the  ore  to  (he  flue  in  unbumed  form, 

either  i^  a  gas  or  cloud  of  flowers  of  sulphur,  depending 
on  how  cool  the  top  of  the  ore  column  could  be  maintained. 

Thai  such  a  mode  "I  operation  is  not  entirely  impossible 

isly   evidenced  1>.\  thai    the   lirst    pyritic 

copper  blast-furnace  ever  run'  was  operated  under  these 
very  conditions,  the  run  finally  terminating,  after  a  few 
hours,  by  so  much  free  sulphur  accumulating  in  the  flues 

as  to  stop  the  furnace.  In  this  classic  article  of  John  Hol- 

taway's,  particular  stress  was  laid  upon  the  recovery  of  t he 
sulphur,  but  tlip  development  of  smelting  practice  soon  be- 

gan t<>  follow  other  aims.     Il  was  naturally  in  the  hands  of 

il   ipper  men,  and  sulphur  did  nol    so  directly  interest 
tin-in.  Then,  too,  in  the  far  West,  where  pyritic  smelting 
was  Hist  carried  on  successfully  on  the  large  scale  and 

where  even  today  probably  90$  of  it  is  still  practised,  the 

limited  market  for  sulphur  and  the  high  cosl  of  transpor- 
tation and  low  value  per  ton,  as  compared  with  copper, 

lune  naturally  influenced  metallurgical  development  to 

in  for  the  greatest  degree  of  economy  in  copper  pro- 
duction, with  absolute  disregard  for  sulphur  as  a  by- 

product. 
In  working  the  vast  tonnage  of  low-grade  sulphide  ores 

of  the  West,  effort  is  concentrated  on  burning  out  and 

slagging  off  the  maximum  amount  of  iron  in  the  blast- 
furnace in  order  to  produce  as  high  a  percentage  of  copper 

as  possible  in  the  resulting  matte,  as  it  is  much  more  ex- 
pensive to  limn  out  a  pound  of  iron  in  the  converter  than 

it  is  in  the  blast-furnace.  This  greater  cosl  is  due  chiefly 
to  two  items:  the  cosl  of  the  refractory  linings,  and  the 

greater  power-consumption  due  to  the  higher  pressure  of 
air  in  the  converter.  Hollaway  looked  on  his  blast-furnace 

simply  as  a  means  of  melting  the  ore  into  low-made  matte. 

tin'  remaining  ir   if  which  might   then  he  burned  oil   in 
some  of  the  then  well-known  processes  or  in  a  converter. 
which  he  was  also  the  lirst  to  use  in  copper  metallurgy. 

In  copper  smelting,  it  lias  been  the  COSi  of  converter  prac- 
tice which  has  led  to  crowding  as  much  of  the  work  of 

oxidation  upon  the  lihist- furnace  as  possible,  and  this  in- 

sures the  burning  up  of  all  the  sulphur  instead  of  recover- 
ing a   g   I    portion  of  it.     Within   the  last    few  years,  one 

of  ill''  two  items  of  converter  cost,  that  of  linings,  fas  heen 
great         ■  en!  of  basic  lin- 

so  thai   today  this  factor  is  rapidly  becoming  al 
negligible,  ami  all   that   stands  in   the  way  of  shifting  most 
of  the  o  Hi. i.  ion    I  rom    the   blast-furnace   to  the 

is  tin   st  of  i in-  high-pressure  air  tin  to  15  Hi. 

per  square  inch  as  against  o1  lb.  for  blast-furnace)  required 
to  force  its  way  in  against  the  hydrostatic  pressure  of  the 
deep  liquid  bath  in  the  converter.  If  a  mechanically  more 
efficient  way  of  mixing  this  air  with  the  molten  matte  in 

the  converter  could  he  secured,  it  would  mean  the  opening 
of  a  new   chapter  in  metallurgy. 

Even  with  the  greater  cost  for  air.  the  relation  between 

blast-furnace  and  converter  operations  is  already  steadily 
changing  in  the  sense  of  lakiiu.'  a  lower-grade  matte  to 
Ihe  converters,  and  this  in  turn  may  he  expeeted  to  reaet 

in  a  study  of  the  blast-furnace  from  a  somewhat  different 
point  of  view  than  has  hitherto  obtained. 

The  copper  blast-furnace  is  today  confessedly  one  of 
the  crudest  appliances  of  engineering  practice,  and  we  know 
with  less  certainty  the  mechanics  and  chemistry  of  its  inner 

workings  than  of  almost  any  other  apparatus  of  equal  in- 
dustrial importance.  The  slow  development  of  a  really 

damental  scientific  hasis  lor  this  field  of  metallurgical 

engineering  has  undoubtedly  heen  due  in  great  part  to  the 

exceptional  difficulty,  if  not  impossibility,  in  this  particular 

subject,  of  interpreting  small-scale  experiments  in  terms 

of  full-scale  operation,  and  the  great  expense  of  lull  scale 
experiments. 

Another  reason  for  metallurgy  having  lagged  behind 
other  engineering  branches  is  perhaps  to  be  found  in  the 

fact    that   commercially  it  has  usually  heen   pursued   as  an 

"John  Hollaway.  A  New  Application  of  a  Process  of  Rapid 
Oxidation  by  which  Sulphides  Are  Used  for  Fuel.'  -four. 
Soc.  Aria,  London,  27.  248-270,  292-295,  488-495.  606-607,  728- 
780. 

adjunct  to  the  private  ownership  of  some  natural  resource. 
If   the   urine   were    a    rich    one.    the    ultimate    economies    of 

ing  practice  were  apt  to  he  overshadowed  by  the  more 
immediately  attractive  study  of  increasing  tonnage;   if,  on 

the  contrary,  tile  low  grade  of  the  ore  made    lt- 

ing  necessary,  the  company  felt  it  could  seldom  afford  to 
go  into  expensive  experiments  lor  radical  developments  of 

the  art',  hut  must  stay  close  to  standard  practice  and  make 
its  improvements  on  minor  details. 

Even  if  elementary  sulphur  were  produced,  ils  present 

inption  outside  of  sulphuric  acid  manulacu 

small  to  he  at  all  significant,  hut  it  at  least  has  the  advan- 

tage over  acid  of  permitting  safe  accumulation  ami  stor- 
age to  an  unlimited  extent,  as  illustrated  by  the  practice 

in  Louisiana,  where  it  is  cast  into  blocks  some  200  ft. 

square  and  50  If.  high.  What  is  really  most  needed  for 
the  solution  of  Ihe  sulphur  fume  problem  is  the  discovery 
of  new  uses  and  a  wider  extension  of  existing  uses  for 

both  elementary  sulphur  and  sulphuric  acid.  Chemists 

have  bee   e  accustomed  to  looking  at  sulphur  almost  ex- 
clusively from  its  chemical  aspect,  hut  if  it  is  ever  to  he 

utilized  in  anything  like  the  proportions  in  which  il  is 

now  being  thrown  away,  it  would  be  well  to  consider  pos- 
sible mechanical  uses.  as.  for  example,  a  hinder  for  sand 

or  wood  fibre.  Experiments  on  the  manufacture  and  use 
of  drain  tile  made  of  such  material  are  at  present  being 

carried  out  in  the  West,  where  the  recent  rapid  development 

of  irrigation  is  constantly  bringing  new  and  special  de- 
mands  for  material   of  construction. 

If  metallic  sulphides  are  dissolved  in  molten  sulphur,  its 

toughness  and  other  mechanical  properties  are  greatly  im- 

proved, as  lirsl  pointed  out  by  .T.  B.  Spence.4  A  detailed 
study  of  this  product  from  Ihe  standpoint  of  structural  ma- 

terials has  long  awaited  Ihe  investigators  and  seems  much  to 

he  desired.  If  a  sufficiently  large  and  permanent  outlet 
for  sulphuric  acid,  on  the  one  hand,  and  elementary  sulphur 

on  Ihe  other,  can  he  assured  reasonably  near  the  sources 

of  supply,  the  metallurgical  industry  itself  can  he  safely 
relied  upon  to  meet  the  demands  and  find  the  way  to  supply 
them. 

'Gopher-Holes'  in  Open-Cut  Excavation 

For  economically  excavating  surface  soil  and  hardpan 

In  stripping  operations,  'gopher-holes'  have  proved  satis- 
'  holes  were  formerly  made  large  enough  for 

a  man  to  crawl  into  and  were  dug  by  that  manner.  It  was 

the  custom  to  drive  the  hole  into  the  side  of  a  hank  for  per- 

haps 15  ft.  and  to  turn  two  short  cross-cuts  at  the  end; 
black  powder  was  then  lamped  in  a  depression  in  the  end 
o|  each  cross-cut.  On  account  of  Ihe  large  amount  of  ex- 

plosive which  could  be  used,  a  very  great  lifting  force  was 
exerted  and  huge  masses  of  the  hank  were  broken. 

On  the  Mesabi  iron  range  in  Minnesota,  where  stripping 

operations  are  conducted  on  a  large  scale,  it  has  been  found 

possible  to  dig  these  gopher-holes  with  a  long-handled 
shovel  similar  to  that  used  in  digging  telephone-post  holes. 

By  this  means  a  smaller  hole  is  dug  and  a  saving  effected 

in  the  cost  per  foot.  Instead  of  the  cross-cuts,  a  single 
depression  is  made  at  the  end  of  the  hole,  in  which  the 

powder  is  securely  tamped.  Two  styles  of  shovel  are  used 
in  tin-  process,  one  for  the  gopher-hole  proper  and  one  for 
making  the  depression  at  the  end.  Surprisingly  low  costs 

have  resulted  when  the  men  became  accustomed  to  manipu- 
lating the  shovels. 

CoPPF.it  REPINING  in  Australia  is  only  performed  at  the 
plant  of  the  Port  Kembla  Electrolytic  Refining  &  Smelting 

Works,  which  is  capable  of  treating  SO  to  ill)  tons  of  copper 

per  day.  Since  the  smelting  industry  in  Australia  is  not 
very  extensive,  much  of  the  ore  going  abroad  for  treatment, 

it  has  heen  proposed  to  impose  an  export  duty  on  ore,  or 
to  give  a  bonus  on  ore  smelted  in  the  Commonwealth. 

1  A  Xew  Metallic  Compound'  (Spence's  Metal),  Granville 
Cole.  Jour.  Soc.  Arts.  London.  28,  225-229  and  279,  Feb.  13, 

1880.  See  also  Thurston's  Materials  of  Engineering,'  Vol. III.  p.  205. 
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The  Surface   Equipment  of  the 
Hancock  Consolidated 

Bj  w.  P.  I'm. 
"TIih    Hancock    Consolidated    Mining   Co.,   of    Hancock, 

Michigan,  baa  bad  m  operation  since  March  of  1911  what 

0,000,000  Hi.  of  copper  was  produced.  At  that  time  ii»- 
mine  was  closed,  owing  t"  the  low  price  than  prevailing 
for  copper.  Twenty  \.:n>  later,  in  1906,  the  Hancock 

ilidated  M.  Co,  was  organized,  with  John  D,  i'iuI- 
ilihy  us  president,  John  I..  Harris  »s  general  manager,  and 

I'.   il.   Scbnberl    as  superintendent.     Operation* 
newed  in  il   M  or  Mo.   l     baft,  and  in  December  lorn; 
ground  was  broken  for  shaft  Ho.  J.    This  is  a  £   mpart- 
mt'iii   vertical  abaft.     Its  outside  dimens   -  are  0  !' 

SULLIVAN    HOIST,    HANCOCK   CONSOLIDATED   MINING   CO. 

STRAIGHT-LINE  TWO-STAGE  AIR-COMPRESSOR,   HANCOCK   CONS0    LIDATED  MINING  CO. 

is  in  many  respects  the  most  complete  and  modem  surface 

equipment  in  the  copper-mining  district  of  northern  Mich- 
igan. 

The  old  Hancock  mine  was  opened  in  1S59,  in  what  is 

now  the  centre  of  the  city  of  Hancock.  These  early  work- 
ings, now  known  as  shaft  No.  1.  extended  to  a  depth  of 

a  little  over  1000  ft.  in  the  Sumner  amygdaloidal  beds. 
Work  in  this  mine  was  carried  on  until  1SS6,   and  about 

♦Prepared   with   the   assistance   of   F. 
published  also  in  Mine  and  Quarry. 

G.    Schubert   and 

ft.,  and  it  is  the  second  largest  shaft  in  the  Lake  Superior 
district.  It  is  now  completed  to  a  depth  of  3300  ft.,  and 
its  present  objective  point  is  the  Pewabic  lode,  which  it 
is  expected  will  be  found  at  a  depth  of  300(1  ft.  The 
shaft  has  a  collar  of.  solid  concrete  extending  40  ft.  below 
the  surface.  This  concrete  is  24  in:  thick  at  the  top  and 
30  in.  thick  at  the  bottom. 

The  head-frame  is  a  modern  structure  of  steel,  128  ft. 

high,  with  the  working-floor  04  ft.  above  the  ground.  There 
are  two  steel  ore-bins  38  ft.  in  diameter,  holding  900  tons 
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nl  rock  each.  There  are  two  crushers  with  a  capacity  of 

1200  <■  per  day.     These  crashers  have  jaws  24 

by  36  in.,  and  each  is  fed  by  a  steel  belt-   iveyor 
wide  L   between   tlie  sprockets.     Tlie  conveyors 

liave  a  section  with  - 

ing  of  2  in.  square  to  form  a  grizzly   for  small  rock  to 

igh.     Tlie  crashers  are  driven  by  50-hp.  motors 
and  the  conveyors  by  10-hp. 

The  boiler-house  is  buill  of  steel  and  i-  56  bj 

flour  space.  It  contains  two  batteries  each,  of  four  150-hp. 
return  tubular  tire-tube  boilers,  each  72  in.  diameter  by 

18  ft.  lung.  Standard-gauge  railroad  eoal-cars  are  run  into 
the  building  and  the  coal  dumped  into  bins  directly  in 
front  of  the  boilers.  The  capacity  of  the  bins  is  250  tons. 
The  stack  is  built  of  reinforced  concrete  and  is  125  ft. 

high  and  12  ft.  8  in.  diani.  at  the  base.  The  engine-] 

is  als  .  with  a  ground  area  of  60*  by  94  ft.,  and 
contains  the  two  hoisting  plants.  The  three  air-compres- 

sors are  installed  in  a  wing  50  by  50  ft.  in  ana. 

The  firs)  hoist  installed  for  sinking  purposes  was  a 

Sullivan  Brat-motion  double-drum  Corliss  plant,  and  has 
been  in  operation  since  1906.  This  plant  consists  of  two 

24  by  4s  reversible  Corliss  engines,  operating  through  fric- 
tion clutches  two  drums,  each  S  ft.  diameter  by  6  ft,  long. 

The  drums  are  machine  threaded.  This  plant  has  a  capac- 

ity of  hoisting  from  a  depth  of  4000  ft.  at  a  speed  of 
from  2000  to  2500  ft.  per  minute.  Each  drum  handles 
two  Kimberly  skips  in  balance.  The  net  load,  exclusive 

of  the  weight  of  the  rope,  is  10,000  lb.  This  plant  is 

now  used  as  an  auxiliary  to  the  main  plant,  and  ordinarily 
handles  men  and   timbers  only. 

In  1910  a  second  or  permanent  hoisting  plant  was 
installed,  also  of  Sullivan  design  and  construction.  This 

consists  of  two  36  by  72-in.  simple  Corliss  reversing  en- 
gines, which  are  keyed  to  the  shaft  of  a  15  by  15-ft. 

straight-faced  dram,  machine  threaded.  This  hoist  operates 
two  skips  in  balance  and  has  a  capacity  of  lifting  eight 
tons  of  rock  from  a  depth  of  4000  ft.  at  a  speed  ot 
ft.  per  minute.  The  cages  have  Kimberly  skips  swung 
under  and  weighing  five  tons.  Both  of  these  hoists  exhaust 

into  a  3000-hp.  feed-water  heater,  which  heats  water  to 

190°:  they  take  steam  from  the  boiler  plant  at  150  lb. 
pressure. 

Both  hoists  are  equipped  with  safely  appliances  of 
the  must  improved  pattern.  These  consist  of  an  auto- 

matic throttle-closing  device,  by  means  of  which  the  main 
throttles  are  closed  automatically  at  a  point  in  hoisting, 
previously  determined,  at  which  the  mechanism  is  set  to 

act.  After  this  device  goes  into  effect  it  is  impossible 
for  the  engineer  to  open  the  main  throttles  until  the 

engines  have  been  reversed  for  the  down  trip.  This 
mechanism  relieves  the  engineer  entirely  of  judgment  as 
to  the  point  in  hoisting  at  which  the  throttles  should  be 

closed.  For  short  movements  of  the  skip,  or  in 

varying  load  should  cause  tlie  >kip  to  come  to  a  stop 

before  reaching  the  dump  or  the  level  desired,  small  by- 
pass throttles  are  provided  which  enable  the  engines  t.. 

be  turned  over  and  bring  the  skip  slowly  to  the  desired 

point.  In  case  the  engineer  should'  neglect  to  apply  his 
brake  at  the  proper  point,  after  the  throttles  have  been 

closed,  an  automatic  brake  is  provided  which  goes  into 

effect  at  a  predetermined  point  before  the  landing  is 
reached.  This  device  absolutely  prevents  an  over-wind, 
with    the    serious    coi  -  -    which    such    an    accident 
would  entail.  When  this  automatic  brake  goes  into  action 
it  is  impossible  to  release  the  brake  or  to  move  the  hoist 
until  the  reverse  lever  has  been  thrown  for  the  return 

trip.  In  the  double-drum  hoist  there  is  a  separate  auto- 
matic throttle-closing  device  and  automatic  brake  for  each 

drum,  so  that  each  can  act  and  he  governed  independently 
of  the  other.  In  this  hoist  the  automatic  brake  is  locked 

in  position  when  set.  by  means  of  a  blocking  mechanism 

which  must  Ik1  released  by  hand  before  the  engineer  can 
move  the  hoist. 

When  operations  were  resinned  in  1906  the  company  in- 
stalled a  Sullivan  straight -line  two-stage  air-compressor  with 

simple  slide-valve  steam  cylinder  controlled  by  Meyer  ad- 

justable cut-off.  The  steam  cylinders  arc  22  by  24  inches 

in  size,  and  the  air  cylinders  24  by  14' -  by  24  in.  The 
rated  capacity  is  1300  en.  it.  of  free  air  per  minute.  This 

.  and  development  until  1910, 

when  the  company  installed  a  Sullivan  tandem  Corliss  com- 

pound two-stage  air  unit  with  a  capacity  of  2450  cu.  ft. 
of  free  air  per  minute.  The  steam  cylinders  are  20  and 

:!4  by  .'Hi  in.:  air  cylinders,  18  and  30  in.,  and  have  a  30-in. 
stroke. 

The  high  and  low-pressure  steam  cylinders  of  this  eom- 

are  equipped  with  full  Corliss  valve-gear,  actuated 
by  dash-pots,  the  point  of  cut-off  being  under  the  control 
ot  a  speed  and  pressure  regulator  of  simple  design,  which 

-  for  its  action  on  both  the  steam  and  terminal  air- 

pressure.  The  air-inlet  valves  on  both  these  units  are  of 
the  semi-rotary  Corliss  pattern,  actuated  by  independent 
eccentrics  on  the  ends  of  the  shaft.  The  air-discharge  valves 

-i  ecial  automatic  poppet  design  and  are  placed  in 

the  cylinder-head.  They  are  simple  in  construction  and 
easily  moved.  They  can  be  removed  for  inspection  and 

cleaning,  together  with  their  removable  cages.  The  inter- 
cooling  area  in  these  machines  is  unusually  large. 

The  compressor-house  also  contains  a  cross-compound 

Meyer  valve-gear  compressor  with  two-stage  air  cylinders, 
having  a  capacity  of  170(1  cu.  ft.  of  free  air  per  minute. 
All  of  these  compressors  are  operated  condensing.  The 
Corliss  tandem  unit  is  connected  to  a  jet  condenser  and 

the  cross-compound  machines  with  barometric   condensers. 

Canadian  Silver  Production 

The  silver  production  of  Canada,  which  has  been  rapidly 

;>ing  during  the  past  few  years,  will  probably  show 
hut  little  change  in  1911.  Returns  so  far  received  appear 

to  indicate  a  falling  off  of  about  128,516  oz.  The  total 

production  of  the  year  is  estimated  at  32.74n.74S  oz..  val- 
ued at  .-17.4o2.12s.  of  which  30,761,690  oz.  was  from  On- 

tario. 1,910,323  oz.  from  British  Columbia.  50,300  oz.  from 
the  Yukon,  and  18,435  oz.  from  Quebec.  The  production 
in  Ontario  was  slightly  greater  than  that  of  the  previous 
year,  and  in  British  Columbia  a  falling  off  of  nearly  half 
a  million  ounces  is  shown.  For  British  Columbia  the  figures 

represent  the  recovery  as  silver  bullion  or  silver  contained 
in  smelter  products,  while  for  Ontario  the  figures  represent 
the  total  silver  content  of  ore  and  concentrate  shipped,  less 

.1  lowed  for  smelter  losses,  together  with  bullion  ship- 
ments. 

The  total  shipments  of  ore  and  concentrate  from  the 
Cobalt  district  and  adjacent  mines  were  about  10.234  tons, 

containing  approximately  28,817,198  oz..  in  addition  to 
which  3.334.0-32  oz.  was  shipped  as  bullion.  The  average 
silver  content  of  ore  and  concentrate  shipped  was  thus 

about  1744  oz..  or  $929.62  per  ton,  as  compared  with  an 
average  of  Sh7  oz.  in  1910  and  S40  oz.  in  1909.  The  1911 

shipments  were  chiefly  high-grade  ore  averaging  over  3400 
oz.  and  concentrate  averaging  over  850  02.  The  shipments 

in  1910  were  28,684  tons  of  ore  containing  23.797.111  oz. 
of  silver,  or  an  average  of  830  oz.  per  ton:  0943  tons  of 
concentrate  containing  7.111.579  oz..  or  an  average  of  1024 
oz.  per  ton  and  bullion  containing  1.003.111  fine  ounces 

The  exports  of  silver  in  ore.  etc..  as  reported  by  the  Cus- 
toms Department  were  31.210.725  oz..  valued  at  $15,807,- 

300.  There  was  also  an  importation  of  silver  in  bars, 
blocks,  sheets,  etc..  valued  at  $847,645. 

Gold-dbedgixg  in  the  Amur  region  is  likely  to  show  con- 

siderable expansion  this  season,  following  the  recent  dis- 
coveries along  the  Lyamur.  according  to  a  Russian  report 

given  in  The  Mining  Journal.  According  to  this  report 
the  Orsk  Goldfiehls.  Ltd..  which  has  leased  the  properties 

of  the  Ochotsk  company  near  Xikolaievsk.  will  build  a 
power  plant  on  the  shore  of  Lake  Shlya.  about  eight  miles 
from  the  miniug  property,  aud  will  operate  its  dredges  by 
electricity.  Much  interest  is  also  exhibited  in  the  Udyl 
and  Orel  lake  systems,  and  it  is  said  that  negotiations  are 

under  way  for  the  sale  of  properties  there  to  English  firms. 
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The  Nikko  Copper  Works 

Among  metallurgical    plants    in   Japan    viaited    bj 
American   •  List    tall,  interesting 
than   the  copper  raflnarj    and  wire   works  of  the   Furu- 

kawa company   at    Nikko.     At   this   plant    lump   tons   per 
b  ol    wire   is  made,  600   trom  copper  contained   in 

tli   V    trom   the   mines  of   the   Furukawa  compan; 

which  the  Ashio  is  the  largest  and  heal  known,'  and  WO 
from  purchased  ore.  There  is  a  rapidly  growing  market 
tor  copper  wire  in  Japan,  where  interarban  electric  lines 

ling  to  be  built,  and  where  the  dense  population 
makes  them  certain  of  profit.  Japan  as  yel  produces  a 
surplus  "i  copper  and  this  lias  been  marketed  in  Europe 
and  China  principally.  The  Furukawa  company,  however, 
lias  Iiith  investigating  the  markets  of  Australia  and  India, 
where  tariff  laws  favor  importation  of  wire,  with  a  view 

(porting  the  finished  material,  and  it  is  uol  to  be 
expected  thai  unfinished  products  will  continue  to  be 
shipped. 

At  the  time  of  the  visit  of  the  American  mining  engineers, 
November  in,  they  were  elaborately  entertained  at  a  lunch- 

eon at  which  M.  Otagawa,  managing  director  of  the  Furu- 
kawa  company,   in    a    felicitous   s]   h,   gave    interesting 

details  about  the  works  and  the  copper  industry  of  Japan. 
A  copy  of  this  speech  having  recently  come  to  hand,  it 
is  printed,  slightly  condensed,  below.  Mr,  Otagawa  will 
lie  remembered  in  America  a>  one  of  the  commissioners 
from  Japan  at  the  Louisiana  Purchase  Exposition,  where. 
as  on  the  occasion  of  other  visits  t.>  the  United  States, 
he  made  many  friends  among  American  engineers. 

■•Captain  Hunt.  Ladies,  and  Gentlemen:  It  is  with 
much  pleasure  that  I  welcome  you  here  cm  behalf  of  the 
Furukawa  Mining  Co.,  although  I  confess  I  ma  scarcely 
prepared  to  receive  you  in  such  a  manner  as  I  could 

wish,  having  been  constantly  on  the  pilgrimage  with  you 
since  your  arrival  in  Japan.     It  is  a  great  satisfaction 
to  us  that  you  have  ventured  to  come  up  to  (his  part  of 
the  country  when  your  departure  is  so  near  at  hand.  You 
are  now  in  the  heart  of  Japan,  and  you  have  already 
touched  the  hearts  of  the  Japanese  people.  I  trust  you 
may  find  some  attraction  to  compensate  you  for  your 
journey  here.  As  you  already  know,  Xikko  is  renowned 
for  its  beautiful  temples  with  majestic  eryptomeria  trees 
and  romantic  scenery,  and  I  feel  that  our  copper  works 

are  not  worthy  to  be  included  in  the  category  of  Xikko's attractions. 

"It  is  a  pleasure  to  say  that  in  copper  mining  and  metal- 
lurgy we  owe  a  vast  deal  to  you  Americans  and  particu- 
larly to  your  American  Institute  of  Mining  Engineers. 

Our  copper  works  and  copper  mines  are  modeled  after 
the  gigantic  works  in  your  country.  Dr.  Raymond  was 
kind  enough  to  remark  in  his  eloquent  address  at  the 
luncheon  given  by  the  Mayor  of  Tokyo,  that  the  hessemer 
converters  adopted  at  Ashio  were  perhaps  second  only  to 
those  of  Butte  in  date  of  introduction.  Again,  the  plant 
for  the  series  process  of  electrolytic  refining  here  is  one  of 
the  only  three  at  present  existing  in  the  world;  namely, 
one  at  the  Nichols  copper  works.  Laurel  Hill,  New  York ; 
another  at  the  Baltimore  copper  works ;  and  the  third  at 
our  own  works  here.  Another  interesting  fact  may  be 
mentioned  in  this  connection,  that  the  Nichols  and  the 

Baltimore  copper  works  produce  one-third  of  the  total  out- 

put of  the  world's  electrolytic  copper,  while  the  Nikko 
copper  works  is  credited  with  one-third  of  the  electrolytic 
copper  production  of  Japan.  Japan  ranks  third  after 
the  United  States  and  Mexico  in  copper  production,  and 
it  is  most  gratifying  to  have  here  as  our  guests  the  repre- 

sentatives of  the  two  greatest  copper-producing  countries 
in  the  world.  We  have  followed  the  American  way,  and 

I  assure  you  we  are  proud  to  be  called  the  'Yankees  of 
the  East.'  The  success  of  our  copper  works,  however,  has 
not  been  attained  by  mere  imitation,  but  also  by  individ- 

*'The  Ashio  Copper  Mine,'  T.  T.  Read.  Mining  and  Scien- 
tific Press,  October  14,  1911. 

  ni.     It    is  built   "ii   ■  •  n      ) :.  - 1. 1.  -   Iryii 
adopt  tilings  Buitable  lor  our  purpose  from  America  and 
Kurope,  we  have  made  it  our  aim  to  originate,  or  at  any 
rata   to   adapt    things   t"   ineel    our  own   conditions.     We 
have    always    had    competent     men    at    the    helm;    men    who 
have  received  ■  systematic  education  ami  training.  K. 

V'amaguchi,  former  general  manager,  i>  an  American 
product,   being   a   grai  lohns    Hopl        ;       ersity 
.it   Balti   e.     II'-  buill  the  copper  works.     K.  Okumura, 
present  general  manager,  expects  soon  to  double  the  out 
put  by  the  completion  of  a  multiple-process  plant. 

"Copper  mining  in  Japan   is  an  anoienl   industry,  mid 
the    tallurgy  of  copper  reached  a  state  of  remarkable 
advancement    in    Japan    in    the   old   days.      As   early    8! 

year    7ns.    copper    coins    were    minted    in    Japan,    and    our 
people  have  been  acquainted,  trom  tin  e  al    i    lemorial, 

with  a  smelting  process  called  mabuki  which   presents  mi M/rcr^ 
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interesting  analogy  to  the  present  bessemer  process.  During 
my  stay  in  New  York  in  1906,  when  I  was  asked  to  write 

an  article  on  Japanese  copper  in  'Mineral  Industry,'  I 
think  I  started  it  with  Roshana-Butsu,  that  huge  image  of 
Buddha  we  saw  last  week  at  Nara.  This  gigantic  bronze 
statue  was  erected  between  743  and  752.  The  finish  and 

workmanship  may  serve  as  an  illustration  of  the  advanced 
state  of  our  copper  industry  over  twelve  centuries  ago. 
Moreover,  Japan  seems  to  have  given  a  considerable  amount 
of  attention  to  mining  even  earlier.  In  the  days  of  Marco 

Polo,  Japan  was  known  in  Europe  as  'the  Island  of  Gold 
and  Silver,'  and  the  famous  voyager  informed  the  West 
that  there  was  a  palace  in  Japan,  roofed  with  golden  tiles, 
the  ceilings  made  of  the  precious  metal  and  spangled  with 
gold  and  silver  ornaments.  So  valuable,  indeed,  the  riches 
of  the  palace  were  supposed  to  be,  that  it  was  one  of  the 
attractions  to  Christopher  Columbus,  who  desired  to  reach 
Zipangu  (Japan)  on  his  voyage  of  discovery.  While  this 
report  was  greatly  exaggerated,  you  will  see  tomorrow 
the  Toshogu  temples,  in  the  decoration  of  which  silver 
and  gold  are  lavishly  employed.  The  copper  tiles,  with 
which  the  temples  as  well  as  the  castle  in  Tokyo  are  roofed, 

all  came  from  the  Ashio  mines.  Japan's  copper  industry 
has  always  been  in  a  prosperous  condition,  and  over  300 
years  ago  Japanese  copper  was  exported  to  Europe  through 

the  agency  of  the  Dutch." 
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Titanium  and  Its  Uses 

By  II.  M.  Hexton 

i'lin  helm  .  ip  in  the   - 
irbon  in  the  sub-group  with  zirconium, 

eeritun,  and  thorium.    In  i  properties  it  is  elosely 

allied  to  silicon,  in  the  other  divisioi  rroup. 
It  unites  with  o  md  is 

i  with  nitrogen.    The 

proportions  in 

vali'i 

qnalil  -  both.    Titanium  ami  • 
to  form  tl  er  with  nitrogen,  form 

thv  cyanide.     These  are  tbi 
ment  of  each   b  I.     It 

never  ikthp.  in  the 

metal! 
-,le :  brookil 

diffi  .•!■ 
ite;  i Hi:  Icium 

-   minor  in 

dely   distributed 
eartl  The  titani: 

la,  in  North  •  Carolina,  and 

•  in  New  York.    Rutile  tinly  in  Virginia,  Nor- 
way, ami  Australia. 

New  York  have  smaller  depi 
The  production  of  rutile  is  limited  to  two  distrii 

in  Norway,  and  the  other  in  Nelson  county.  Virginia.    The 

Knin'i".  Norway,  depoail  produc  ire  titanium 
oxide  annually.  The  Virginia  rutile  beds  are  worked  by  the 

General  Electric  <".  an. I  the  Aineriean  Rutile  Co..  and  pto- 
duo  d    -  ite  in   lulu.     A  irate 

■ells  for  about  $190  per  ton,  an. I  the  ::.  ■     - 

|>er  ton.     Ilinenite   taining  14  to  4."',    TiO,   whi 
cenlrateil   to  80  i.     The  alloy 

titanium   ntaining  in  t..  14',  ..t  tl .. 
extensively  in  the  manufacture  of  the  heal  grades  of  iron 
and  steel  for  all  put  5  per  ton.    The 

of  this  silo]   n-  by  the  Titanium  All. 

nt'  Pittsburg  under  patents  ,.i  a.  J.  l!.."i.  who  "a-  a  pio- 
neer in  the  long  ignition  of  titanium  as ..i'  impuril 

ir..n  and  sti 

High-titanium  ilmenites  are  reduced  with  carbon  in  the 

electric  furnace,  producing  a  high-carbon  alloy  useful  in 

the  cleansing  •■;  pig  iron.  An  ..re  containing  1"',  Tin 
can  l>e  treated  with  a  small  amount  of  carbon,  just  enough 

t..  reduce  tin-  iron,  an. I  I: 

I   in   titanium  to  56  ■  la   pig   ir 
quality.     The  all  .:i  be  reduced  in  an  alumi- 

num hath  in  the  furnace,  utilising  the 

Here   the   ir.  ..1    first,   then    the   titanium. 

The  latter,  though  of  higher  melting  point, 

molten   iron,   forming  a  true  alloy  of    In  aninm 
and  carbon.     This  product  is  diluted  with  iron 

I,    and    is    practically 
earlxin 

ami  as  late  as  I:»i7  it 

;:t   by  the  -  . 
ible.     All    the   trouble   with 

bs  and  I  ax- 
!  required,  ators 

have  heeo  indm  be  TiO.  in  the  charge.    An 

used,  threw  the  titan- 
ium   all    t-  im    titanate.    an    infn- 

N..W,  a  much  smaller  quantity  •>!  Qui  is  g  in- 
-  Licate.    This  is  i 

fusible   at    blasl  fui  -.    making   possible   a 
and  a  fluid  .   _ 

TiO;. 

The  pig  iron  in  which  titanium  was  originally  pr. 

•Abstract  from   The  Pahasapa  Quarterly. 

greater  .'rushing ■  unt  of  the  removal  of  occluded  gases  and 

ion.     The  titanium,  when  intro- 
:.  cannot  be  used   in  the  form  of  the  element  because 

the  melting  pwint   is  ton  high,  ti  low, 
and    :  the   metal    prohibitive.      A .  -mall 

.I'lally    the   add.  about 

-  ro-titanimn  alloy.     It  meets  the 

requirements   in   every    particular,  actually   increasing  the 

fluidity  of  the  slag  instead  of  deems  •   for- 
1  in  machinery  pis:  iron,  the  eastings 

.   r.    In  car-wheels  the  depth 
II  is  greatly  increased.    In 

on.     The  copper-titanium  alloy  is  not 
-  the  iron  alloy,  however. 

In  steel-making,  titanium  tills  a  varied  sphere  of  useful- 
ner  and   open-hearth 

.   and   in   the  crucible  process.     The  general 
pulverized  cold  alloy, 

be  ladle,  ■  d  introdne- 

iieon.  allowing  time  .• 
ition   through   th  The 

which  0.039!    renders  a  hard   steil  brittle  and 

:;•  as  Ti  N  and  TiN  .  which  ton.,  at  a  tem- 

perature ■'   BOO  '       Carbon,  pi  and  sulphur  are 
(tent,  partly  by  chemical  combination 

and  partly  by  ;.                    iysieal  concentration  of  thi 
'imil    the    pipe    cavity   of    the    ingot.      The 

dreaded  blow-hole*  linated  enti  the  body 
of  the  steel  if  the  heat  has  heen  normally  treated  in  the 

blowing.  The  titanium  compounds  have  a  lower  specific 

gravity  than  tin  -  -  to  the  sin  I  the 
oxides  being  reduced  by  the  active  titanium.  It  is  claimed 
b\  some  that  the  latter  adds  the  toughening  and  hardening 

qualities  noticed  in  titanium  steel  by  virtu.  uent 
titanium  retained  in  the  steel,  bul  !  opinion 

•  to  he  that  its  only  effect  is  due  to  it-  purifying  action 
upon  the  metal. 

The  rail  steel  thus  treated  works  better  in  the  rolling  mill. 

wears  better,  ami  the  output  includes  lee  grade.    All 

.  up  to  the  most  refined,  used  for  i  -  and  tools. 
are  profitably  improved  by  the  addition  of  this  cleanser. 
When  silicon  can  be  added  a  very  serviceable  alloy,  titaoo- 
siliion.  is  available.  It  is  made  by  melting  to«ether  in  the 

electric  furnace  suitable  proportions  ..i  TiO  and  clean 

white  sand.  Over  '■>''.  oi  the  special  steel  rails  manufac- 
tured in  1010  were  titanium  steel.     This  is  largely  because 

of  tl  ■  .  ductility,  endurance,  carrot 
.■   in   1909.     There  is  some  de- 

mand for  titanium  in  electrodes  for  are  lamps.     Two  forms 

per-plated  titanium  carbide,  and  the  mag- 
titanium   modification.     Patents  have  been   issued  to 

cover  its  use  in  el  lamps,  claiming  a  high  candle- 

power  efficiency.     A  little  is  used  in  pottery  and  for  color- 

timiAT  Britain  is  much  further  slot  E 

mine-rescue  w..rk   than   is  the  United  State*.     It   was  re- 

1   that    plans  now   in  the  making  involved 
not  farther  than  15  any 

colliery   in   Great    Britain.     Men   trained   in   rescue   work 

•  i    when    they    have   been    'under   fire' 
receive    medals.      For  each   accident    at    which    they   have 

•n  duty  they  an    e  Recently  more 
than  411  bars  were  pi  it   of  one  explosion. 

While    at    Rriceville.    Tennessee,    not    more    than    20,    only 
in    part    trained    men.   were   available    for   the   new   rescue work. 

Raman  copper  is  not  prod  i  any  extent. 
ami  the  output  is  represented  by  the  copper  content  of 

smelter  products,  matte,  ami  blister  copper  produced,  to- 

gether with  the  amount  oi  copper  contained  in  ores  ex- 
ported estimated  as  recoverable.  The  total  production  on 
i  -  in  1011  S,663  lb.,  valued  at  $8,911,830, 

•ared  with  lb.,  valued   at   $7,094,094   in 
1910. 
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Alaska  and  the  Yukon 

Bj  Gtn  a    R    i.i  wa 

Ai   t In?-  time  whan  h  much  interest   i>  manifested   in 
Alaska  ami  then  an'  inch  wide  diffo 
i"   what    ii-   Deeds   really   are,   it    may   do)    be   i   
make  batter  known  the  conditions  that  axial  jnal  ai 
die  boundary  line  in  the  Yukon  Territory,  which  many 
believe  ia  a  part  of  Alaska-  Conditions  in  general  in 
central  Alaska  ami  the  Klondike  an  practically  the  same. 

Tin'  Klondike  region!  with  Dawson  aa  the  centra]  point, 
is  under  Canadian  authority,  while  all  Alaska  is  governed 
by  the  Onited  States  Congress  withonl  actual  representa- 

tion. The  Yukon  baa  iis  regular  member  of  Parliament, 
it-  own  wholly  elective  local  council,  ami  in  all  intents 

I,  except  mi  authority  of  the  'i  "i 
la,  ii'iin^iiini;  i In-  lessor,  ami  in  secure  ii 

to  begin  such  -mi  be  must  i»-  clearly  shown  that  the  con 
ic-iani  ha-  souni  Bucb  -nil-  air  practically 
unknown.     Quarts  ami  other  minora!  clai  ami 

coal  excepted  i    may  be  'Crc  rant  pati 
in  tin'  States,  ami  an-  under  the  leasing  system  mini 
Buch  time  a-  the  required  amount  of  iccom 
plished  in  entitle  them  i"  patent.  To  Becure  potent  i"  a 
mineral  olaim  il  must  Ih'  conclusively  shown  that  al  leaal 

has  been  expended  in  improvements  ami  thai  the 
claim  baa  been  properly  surveyed  an, l  advertised  for  a 
period  of  60  days  in  the  nearest  newspaper.    The  required 
annual   as>.  ssmi-nl    work   is  $11111,  ami   upon  affidavit  tn  the 
effect  thai  the  work  has  been  done,  which  work  is  sub- 
jeoted  to  Governmental  inspection,  a  certificate  of  work 
is  issued  which  entitles  the  holder  to  an  extension  of  his 

MAP    OF    ALASKA. 

governs  itself.  The  Government  long  ago  realized  that  a 
territory  larger  by  far  than  any  other  in  Canada  could 
not  be  satisfactorily  administered  from  Ottawa,  and  it 
wisely  placed  the  reins  in  the  hands  of  the  people  who 
work  and  live  in  the  Territory.  The  mining  code  which 
has  been  in  operation  since  1307  cannot  be  amended  except 
by  act  of  Parliament,  which  means  that  before  the  code 
can  be  altered  in  any  way,  the  people  will  have  time  to 
express  their  opinions  either  for  or  against  such  a  change. 
It  is  difficult  to  conceive  a  more  liberal  law  than  the  one 

in  force  in  the  Yukon.  Regardless  of  nationality,  and 
without  restriction,  any  man  or  woman  over  18  years  of 
age  may  locate  either  placer,  quartz,  coal,  or  any  oilier 
mineral  claim,  and  may  hold  it  as  securely  as  may  native- 
born  Canadians.  Placer  claims  are  leased  by  the  Govern- 

ment (o  the  applicant  for  the  sum  of  $10  per  annum, 
payable  in  advance,  which  insures  absolute  title,  since  only 
one  grant  can  be  issued  for  the  same  piece  of  ground  for 
the  year  in  which  it  is  in  force,  and  upon  compulsory  affi- 

davit covering  necessary  assessment  work  made  at  the  ex- 
piration of  the  grant,  or  annual  lease,  a  renewal  is  issued 

for  another  year. 
Under  this  system  the  litigation  which  has  been,  and  still 

is,  the  curse  of  Alaska  is  not  possible;  'jumping1  is  un- 
known, and  no  suit  can  be  brought  against  the  holder  of 

lease  for  one  year.  The  survey  of  the  claim  may  be  sworn 
in  as  assessment  work  for  the  year  in  which  it  is  done. 
The  lessee  of  a  mineral  claim,  upon  securing  five  certificates 

of  work  representing  .$500,  one  of  which  may  be  for  sur- 
veying, may  apply  for  a  patent  by  submitting  the  five 

certificates  of  work  to  the  proper  authority.  An  order  is 
then  issued  by  the  Government  permitting  the  holder  or 
lessee  to  have  his  claim  advertised,  and,  upon  completion 

of  the  advertising  and  payment  of  $1  for  each  acre  con- 
tained in  the  claim,  also  some  minor  office  fees,  and  in 

case  no  adverse  claim  has  been  recorded  prior  to  the  expira- 
tion of  the  advertising  period,  a  certificate  of  improve- 

nieiils  is  given.  This  certificate  is  equivalent  to  a  patent, 
and  the  claim  is  then  withdrawn  from  the  public  lands. 
No  further  work  on  the  part  of  the  owner  is  necessary, 
and  the  patent  itself  is  issued  in  due  time.  The  whole 

operation  is  simplicity  itself,  and  makes  the  'red  tape'  nec- 
essary in  Alaska  seem  ridiculous. 

Coal  may  be  located  by  the  placing  of  one  stake,  which 
may  hold  from  1  to  2560  acres  for  each  individual  appli- 

cant, who  secured  his  lease  in  much  the  same  manner 
as  a  placer  miner.  If  his  location  is  open  for  entry,  he 
is  given  a  lease  for  21  years  with  the  privilege  of  renewal 
if  he  has  lived  up  to  the  requirements  of  his  lease.  The 
Government   charges   him   $1   per   annum   rental   for   each 
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acre  in  his  claim.  He  is  also  compelled  to  mine  from  1  to 
in  tons  of  coal  per  acre  per  annum  (number  of  tons  at 
the  discretion  of  the  Minister  of  the  Interior),  ami  when 

he  begins  to  market  his  coal  5  cents  per  ton  royaltj  is 
collected   <  rchantable  coat     Under  this  law   i(   is 

ncii  feasible  to  hold  large  tracts  indefinitely  for  specula- 
tion. The  law  is  doubtless  hard  in  some  respects,  Urn  it 

prevents  grabbing,  which  is  one  of  the  principal  aims. 

Those  who  are  planning  for  Alaska's  future  needs  may 
well  study  the  laws  in  force  in  the  Yukon  Territory.  Alaska 
needs  laws  adaptable  to  Alaska,  not  to  Arizona  or  any 

oilier  part  of  the  United  Stales.  Why  not  give  Alaska  a 

code  of  her  own.  just  as  Yukon  has  one  of  her  own  .'  Dur- 
ing the  past  slimmer,  delegations  of  United  States  senators 

  1  other  influential  Government  officials  paid  hurried  visits 

to  the  southeastern  coast,  or  fringe,  of  Alaska,  and  went 
away  with  the  idea  that  they  were  in  possession  of  tacts 

covering  the  country.  As  a  matter  of  fact,  they  saw  only 
the  extreme  edge  anil  listened  to  the  wants  of  the  people 
there.  The  information  they  secured  was  purely  loeal  and 

not  valuable  when  the  requirements  of  all  Alaska  are  con- 

sidered. From  personal  experience,  I  know  that  one  visit- 
ing   the    southern    roast    line    only    eau    have    no    conception 

of  the  magnificent  country  lying  behind  tie-  great  barrier 
range  for  hundreds  of  miles  straight  north.  The  climate 
of  the  south  eoast  is  the  most  disagreeable  in  Alaska,  not 

even  excepting  Point  Barrow,  the  northernmost  point  of 
I  he   continent. 

The  Yukon  Territory  is  now  I  February)  having  what  is 

usually  the  mosi  severe  weather,  but  there  is  nothing  dis- 

agreeable about  it.  Citizens  of  Dawson  read  reports  of 
extreme  cold  at  outside  points,  of  people  freezing  to  death, 

while  there  they  go  about  whatever  has  to  he  done  without 
particular  discomfort.  Toronto  reports  2.V  below  zero. 

which  elegit   f  cold  at  Dawson  is  considered  hy  all  delight- 
ful weather.  Children  of  all  ages  may  be  seen  rolling 

around  in  I  he  snow,  having  the  time  of  their  lives.  They 
are  of  course  warmly  dressed,  hut  they  can  he  out.  play, 

thrive,  ami  come  to  no  harm,  even  at  .">■")  below  zero.  They 
continue  going  to  school  even  in  the  coldest  weather.  On 

the   night    of   February    15  an    open-air  dance    was  held    on 
the  public  school  grounds  at  which  loiin  people  of  Dawson 

were  present,  and  they  enjoyed  every  minute  of  it.  On- 
lookers wore  their  fur  coats,  hut  the  dancers  wore  sweaters, 

short  skirts,  and  moccasins.  The  dancing  was  on  the  snow. 

packed  hard  by  the  feci  of  the  school-children  in  their 
various  games,  Ai  the  same  moment  the  people  of  Toronto 
and  other  cities  in  Canada  and  the  States  were  closely 
housed  on  account  of  the  extremely  severe  weather.  It 

must  not  be  supposed  that  the  winters  are  for  the  most 
pan  moderate.  On  the  contrary,  it  is  probable  that  no 
colder  weather  is  experienced  anywhere.  Temperatures  as 

low  as  00°  and  even  70°  below  zero  occur  with  striking 
regularity  for  short  periods  of  each  winter:  this,  however, 
causes  no  great  hardship,  as  it  is  expected  and  provided 

lor.  People  remain  a  little  closer  at  home,  realizing  no 
discomfort,  much  as  they  do  in  stormy  weather  outside. 

A  study  of  the  isothermal  lines  will  be  found  most  inter- 
esting. 

The  foregoing,  it  is  hoped,  will  give  some  idea  of  the 
interior  of  Alaska,  as  well  as  that  of  the  Klondike,  as  a 

place  where  people  live  in  eomlort  carrying  on  their  daily 
vocations  much  as  they  do  m  other  cold  climates  which 

are  closer  in  touch  with  the  Great  Outside,  and  consequently 
better  underst   I.      Alaska  needs  immediate,  adequate,  and 

radical  legislation.  It  is  not  reasonable  to  suppose  that 
laws  adapted  to  the  Stales  will  apply  equally  well  to  a 

country  s,i  far  remove. 1  from  the  seat  of  government,  where 

practically  all  conditions  are  different.  No  man  can  know- 
Alaska  or  its  needs  hy  a  journey  along  its  coast.  lie 
must  traverse  it  and  hump  up  against  some  of  its  difficul- 

ties, which  are  not  met  during  a  pleasant  summer  tour  on 

comparatively  comfortable  river  -learners  and  at  equally 

:  hotels.  If  Alaska's  law-makers  were  better  versed  in 
the  requirements  of  the  country,  judicious  legislation  might 
he  expected,  and  Alaska  would  soon  come  into  her  own  and 
develop  beyond  belief.     Give  her  just  anil  applicable  laws. 

allowing  her  to  pass  judgment  on  them  before  becoming 
final,  and  she  will  do  the  rest.  As  before  mentioned,  a  study 
of  what  Canada  has  done  for  the  Yukon  Territory  and  a 

rinse  examination  into  the  leasing  system  in  vogue  here, 

which  practically  eliminates  litigation,  the  greatest  curse 
of  Alaska,  cannot  fail  to  help  those  who  have  the  welfare 
of  Alaska  at  heart. 

Taviche 

By  An  Occasional  Contiuhi/toh 

The  mining  district  of  Taviche  is  near  the  southern  end 
of  the  National  Railways  of  Mexico,  about  35  miles  south 
of  the  city  of  Oaxaca.  capital  of  the  state  of  the  same 
name.  The  altitude  is  about  6000  feet  and  the  climate 

probably  the  best  on  the  continent.  The  rainfall  last  year 
was  17  inches,  but  this  is  probably  less  than  usual.  Rains 

begin  in  May  and  last  until  October.  The  country  rock 
is  andesite.  occurring  in  at  least  three  flows,  and  in  some 
places  brecciated.     No  sedimentary  rock  is  in  evidence. 

The  veins  have  a  general  northwest  direction,  and  a 
variable  dip.  from  vertical,  as  in  the  San  Juan  mine,  to 

30"  southeast,  as  in  the  San  Francisco  mine.  The  vein 

filling  is  quartz,  but  in  some  instances  the  country  rock  has 
been  crushed,  silicitied,  and  mineralized.  Sometimes  the 

veins  have  a  selvage,  varying  from  a  few  inches  to  two 
or  more  feet,  and  barren.  A  vertical  and  horizontal  move- 

ment has  taken  place  along  the  vein,  and  great  pressure 

is  shown,  but  there  appears  to  have  been  but  little  dis- 

placement. Some  cross-faulting  is  shown,  but  in  no  case 
so  far  discovered  has  this  exceeded  '20  ft.  Ore  occurs  from 
I  he  surface  and.  so  far  as  present  evidence  shows,  the  best 

me  is  passed  at  400  ft.  and  the  content  gradually  de- 
creases from  I  his  point  until  at  about  700  ft.  the  vein  be- 

comes too  poor  to  work.  The  latest  developments  in  the 
San  Juan  mine  would  tend  to  disprove  this  theory,  but 

this  is  the  one  exception  so  far  discovered.  The  veins  vary- 
in  width  from  a  few  inches,  as  in  the  Baldomero,  to  50 

ft.  in  the  Conejo  Blanco.  The  ore  throughout  the  district 
will  average  about  5  ft.  in  width.  With  the  exception  of 
the  Conejo  Blanco  mine,  the  assay  values  are  more  in 

silver  than  gold  :  in  the  Escuadra  the  ore  will  carry  3  parts 

gold  to  1000  silver;  in  the  San  Juan.  12  parts  gold  to 

lnilil  silver,  and  in  the  San  Francisco.  10  parts  gold  to  1000 

silver,  all  hy  weight.  The  Conejo  Blanco  mine  is  the  rich- 
est in  gold  and  will  average  30  gold  to  1000  silver.  The 

entire  ore  of  the  district  is  very  silicions,  an  average  analysis 

being  about  7-V;  insoluble,  with  small  amounts  of  sulphur 
and  iron,  and  in  some  eases  as  high  as  10%  zinc.  The 
silver  occurs  as  both  the  light  and  dark  ruby  silver,  with 

some  brittle  silver,  and  the  gold  is  in  some  way  associated 

with  these  minerals.     Free  gold  seldom  occurs. 
The  economic  conditions,  with  the  exception  of  the  great 

distance  from  supplies,  are  good.  A  fail-  grade  of  oak 
wood  costs  $:!  to  $5  per  cord.  American  coal  $10  per  ton. 
and  native  charcoal  can  he  had  for  $7.  delivered  at  the 

mine.  Wood  and  charcoal  can  only  he  had  in  limited  quan- 

tities, and  the  price  will  vary  with  the  season.  For  oper- 
ation on  a  large  scale,  coal  or  oil  is  the  only  fuel  that 

could  he  considered.  Water  is  scarce,  and  within  the  dis- 
trict the  total  surface  flow  will  not  exceed  20.000  gal.  per 

day  during  the  dry  season.  Most  of  the  mines  are  com- 
paratively dry;  the  three  produce,  when  working,  over  35,000 

gal.  per  day.  The  great  disadvantage  is  the  long  haul  and 

the  necessary  high  freight  rate  to  the  smelters.  The  pres- 
ent freight  and  treatment  at  Aguascalientes  is  $20.  The 

only  solution  to  the  low-grade  ore  problem  appears  to  be 
the  erection  of.  a  suitable  plant  on  the  ground,  and.  from 

numerous  tests,  fine  grinding  and  cyaniding  alone  will  pro- 
duce satisfactory  results.  Labor  is  inefficient  but  cheap, 

and  the  cost  per  too  of  operating  is.  if  anything,  lower 
than  elsewhere  in  Mexico.  To  get  the  best  results,  all  work 

should  be  done  by  contract.  Miners  will  average  50c.  to 

75c,  timbenuen  75c,  engineers  $1.  and  laborers  32c.  pet- 
day.  The  production  of  the  district  has  been  in  the  neigh- 

borhood of  $10,000  gross,  and  while  reliable  data  are  lack- 
ing, this  figure  appears  a  safe  estimate. 
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Potasb  Silts  in  Southern  California 

--  Bulletin  of  Hi.   l\  8.  G  il  Survey. 

Tin-  Iwe  Federal  bureaus  engaged  in  the  search  for  potash 

i  ..i   Soils  ..i   the  Department  ••!   Agricul- 

ture ."..I  ill.-  lieulogical  Survey  ••>  the  Depart   nl  of  Ilia 
■  ■1   promising   telegraphic   news   from 

their  mid  representatives.    A  potash  deposit  •  .'  apparently 
importance  lias  been  discovered  in  Borax  or  Si 

lake,  in  the  northwestern  corner  >>f  San  Bernardino  county, 

California.    Tins  Ink   '  ploya  i-  the  last  remaining  pocket 
oi  a  once  much  greater  lake  which  has  almost  dried  up, 

and  its  central  depression  contains  a  large  bodj  of  crys- 
talline salts  known  to  consist  ..I  common  salt  and  sulphate 

and  carbonate  of  Boda,  with  small  quantities  of  borax. 

This  sail  body  is  saturated  with  brine,  mid  interested  per 

-  stimulated  by  '''l'  governmental  search  for  potash, 
recently  secured  an  analysis  ..i  old  sample  material  from 

tin-  brine.  The  result  being  significant,  the  lake  was  vis- 

iii'.l  jointly   by   representatives  of   the  Geological   Survey 

ami  ..I'  the  Bureau  of  Soils  win.  took  brine  samples  fr   
six  wells  distributed  over  the  salt  Mm.  Analyses  of  these 

samples  have  been  made  by  the  cooperative  laboratory  at 
the  Maekay  Sohool  of  Minos,  at  Reno,  Nevada,  and  show 

an  average  of  li.TS',  ,,r  potassium  oxide  I  IvO  >  contained. 

Tin.  average  salinity  •  •!  the  brine  i-  43.82  grams  ..i  solids 
per  urn  e.e.  Comparison  of  the  results  indicates  that  the. 

brines  an-  nearly  uniform  throughout  the  Hat.  The  prob- 
able importance  of  the  deposit  is  dne  to  the  occurrence  of 

tin-  potassium  salts  in  soluble  form  in  a  natural  saturated 

brine,  ami  under  I'limatii-  ami  other  conditions  especially 
favorable  t>.  ii>  separation  ami  recovery  by  solar  evapora- 

tion, Existing  .lata  give  reasonable  assurance  that  the 

brine-saturated  salt  body  is  at  least  nil  ft.  thick  ami  covers 

an  area  of  al  least  eleven  square  miles.  Assuming  the  salt 

body  t..  contain  '!'>',  by  volume  of  the  brine,  the  total 
amount  of  potassium  oxide  is  estimated  at  over  4,000,000 
-hoit  tons.  This  estimate  is  believed  to  he  conservative, 
ami  the  available  tonnage  may  well  he  expected  to  exceed 
10,000.111111  tons,  which  would  supply  the  country,  at  the 

present  rate  ..!'  consumption  of  potash,  tor  thirty  years. 
Al  any  rale,  it  appears  that  this  locality  constitutes  a  very 
important  source  of  potash  in  probably  readily  available 
commercial  form.  Methods  of  separating  potash  from 
brines  are  now  under  investigation  by  the  Bureau  of  Soils. 

Borax  lake  or  Searles  lake  is  one  of  the  many  playas  or 
intermittently  wet  ami  dry  lakes  common  throughout  the 

arid  regions  of  the  West.  Il  lies  between  the  Argus  and 
Slate  ranges,  in  the  Mohave  desert  of  southern  California. 

Boras  lake  was  the  original  scene  of  the  famous  '20-mule- 

team'  borax  mine,  the  borax  being  hauled  in  great  wagons 
drawn  by  211  to  28  big  mules  to  the  Southern  Pacific  rail- 

road at  Mohave,  a  distance  of  so  miles.  The  lake  or  flat 

is  about  lfl  miles  long  and  •">  miles  wide  and  has  received 
the  drainage  from  the  surrounding  hills  for  many  thousands 

of  years,  vast  quantities  of  dissolved  minerals  being-  thus 
concentrated  in  it.  The  water  has  been  evaporated  under 
fhe  intense  heat  of  the  long  hot  seasons,  but  the  salts  have 

remained,  so  that  for  most  of  the  year — in  fact,  often 

throughout  the  year — the  bed  is  a  glistening  plain  of  white 
salts,  in  attempting  to  cross  which  men  have  lost  their 

lives.  Borings  have  been  made  through  the  mud  and  water 

underlying  the  lake  to  a  depth  of  some  hundreds  of  feet, 

the  deepest  borings  made  bringing  up  hot  mud. 
Many  useful  and  curious  minerals  are  found  in  the  muds 

and  other  deposits  of  Borax  lake,  including,  of  course, 

borax.  Anion-  them  are  gypsum,  glauberite,  carbonate  and 
sulphate  of  soda.  salt,  thenardite.  and  hanskite.  The  last 

carries  as  much  as  2:A:)<C  of  potassium,  equivalent  to  4.44% 

of  potassium  chloride.  The  salts  are  not  evenly-  distrib- 
uted over  the  surface  of  the  lake.  Borax  was  found  plen- 

fifully  over  about  three  square  miles,  common  salt  is  every- 
where, and  sodium  carbonate  and  sodium  sulphate  are 

widely  distributed.  One  boring'  is  said  to  have  passed 
through  28  ft.  of  solid  trona  (hydrous  carbonate  of  soda) 
of  great  purity.     At  other  places  there  is  25  ft.  of  solid 

sulphate  ami  earl   ate  ..t  -...In.  with  smaller  quail 
litiea  •■!   other  -alt-.     Although  the  lake  bed   i-  dr)   moat 
of  the  tune,  a   tew    inches  under  the  outer  crust   then 

always    water    a   bittern    heavily    impregnated    with   salts. 
..  an   English  company  attempted  lo  work 

•da  deposits  on   an   extensive   -.ale.   Inn    l..r  some    res 
son  the  work  ha-  u..t  I   u  pushed.     This    pany  Bunk  a 

number  of  wells,  casing  them  through  the  -...la  deposits. 
It  was  found  that  a  heavy  stream  of  water  could  be  pumped 

continuously  without  perceptibly  lowering  the  water  level. 
Potassium  chloride  ami  sulphate,  the  forms  in  which  pol 

ash  -nli-  are  mosl  likely  to  be  found  in  such  deposits,  are 

among  the  most  soluble  of  salts  and  are  likely  to  be  much 

more  generally  diffused  than  salts  less  easily  soluble.  Thai 
the  entire  body  of  water  nnd  mud  in  the  lake  contains 
potash  in  n  more  or  le-s  uniform  degree,  is  indicated  by  the 

results  thus  I'm-  attained.  However,  there  nre  modifying 
agencies,  such  as  springs  and  streams,  that  bring  in  fresh 
water,    for   the   move   m    of    water   through   the  lake   will 
he  slow,  owing  lo  the  presence  of  the  sand  and  salts. 

A  Substitute  for  the  Blast-Lamp 

By  W.  A.  Ernst 

The  chemist  often  requires  a  Haute  which  is  hotter  than 
the  Same  from  an  ordinary  bunsan  burner.  He  can,  of 

course,  resort  to  the  blast-lamp,  but  blast-lamps  are  not 
available  in  many  laboratories,  and  the  chemist  is  obliged 
to  make  use  of  the  foot  bellows,  which  is  inconvenient  and 

cumbersome.  On  looking-  around  for  some  method  by 
which   a   hotter  flame  could  be   produced   by   the   ordinary 
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SUBSTITUTE  FOR  A  ISLAST-LAJIP. 

bunsen  burner,  I  discovered  that  by  making  a  simple  change 
in  the  chimney  for  a  bunsen  burner,  an  intensely  hot  flame, 

almost  equal  to  the  blast-lamp,  could  be  produced.  This 
flame  will  be  found  sufficient  for  all  ordipary  purposes, 

such  as  making  fusions  and  ignitions.  The  accompanying 

diagram  is  self-explanatory.  A  small  wire  nail  is  inserted 
one  inch,  above  the  bottom  of  the  burner  chimney,  and  a 

small  wire  or  staple  hung  over  the  nail;  this  is  allowed  to 

go  part  way  into  the  burner.  The  height  which  the  nail 
and  staple  must  be  from  the  burner  must  be  found  for  each 

individual  lamp,  but  can  be  regulated  by  moving  the  chim- 
ney up  or  down  by  the  aid  of  the  burner  star.  When  once 

the  proper  height  is  obtained,  all  that  is  necessary  to  con- 
vert the  bunsen  into  a  blast-lamp  is  to  turn  on  the  full  force 

of  the  gas.  An  ordinary  flame  can  be  maintained  with  the 

chimney  in  position,  by  simply  reducing  the  flow  of  gas. 
The  best  results  will  be  obtained  if  the  nail  and  staple  are 

kept  well  within  the  inner  cone  of  the  flame. — Jour.  Ind. 
&'  Eng.  Chem. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  Invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own,  be- 

lieving that  careful  criticism  Is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  Is  determined  by 
its  probable  Interest  to  the  readers  of  this  Journal. 

Is  'Cheap'  Labor  Economical? 
The  Editor: 

^ir — Having  had  nearly  seven  years  of  continuous  expe- 
rience with  Filipino  labor  in  connection  with  mining  and 

milling  in  the  Philippine  Islands.  I  venture  to  offer  the 

following  remarks  regarding  its  efficiency  and  possibilities, 
in  response  to  the  invitation  extended  in  your  editorial 

on  cheap  labor.  I  quite  agree  with  Wickham  Quinian  that 
the  mass  of  untrained  Filipinos  are  essentially  children, 
and  that  they  have  the  possibility  inherent  in  them  of 

becoming  good  workmen.  In  lines  requiring  manual  dex- 

terity they  rapidly  become  efficient  under  proper  supervi- 
sion. 

Practically  all  of  my  experience  has  been  with  the  Fili- 

pino of  the  provinces.  During  the  early  days  there  were 
practically  no  natives  outside  of  Manila  that  liad  any  train- 

ing in  mining  work,  as.  previous  to  the  American  occupa- 
tion, very  little  mining  had  been  done  in  the  Islands.  The 

use  of  powder  in  mining  was  practically  unknown,  except 
in  a  limited  way  in  the  Camarines.  In  the  Bengnet  dis- 

trict the  Igorotes  had  'gophered'  for  many  years.  When 
the  Americans  came,  the  Igorotes  were  employed  (and  are 
still)  in  prospecting  and  assessment  work,  their  pay  being 
50c.  eonant*  per  day  and  'chow1.  When  given  contracts 
for  assessment  work  they  were  paid  from  p5  to  P7  pa 
chipa  (this  being  the  span  from  finger-tip  to  finger-tip  of 

.  a  fair-sized  native).  I  have  had  adits  in  rock  hard  enough 
to  stand  up  safely,  bnl  Dot  requiring  powder,  driven  for 
WO  for  the  first  100  ft.  When  it  came  to  regular  oper- 

ations, the  Igorotes  were  found  to  be  too  independable, 
however,  and  it  became  necessary  to  bring  in  Filipinos  from 
the  neighboring  coast  provinces  of  Pangasanan,  La  Union, 
and  others.  Some  of  these  had  had  previous  experience 
in  powder  and  rock  work  on  the  Bengnet  mad.  and  quickly 
became  fairly  good  miners.  They  brought  their  families 
along,  and  settled  down  at  the  mines,  and  proved  to  be 
steady  and  reliable.  When  there  was  any  scarcity  in  labor, 
these  people  sent  for  their  friends  and  relatives,  so  the 
supply  was  kept  up,  and  I  can  only  say  that  after  the 
first  importation  there  were  never  any  but  temporary  short- 

ages in  labor  while  I  was  in  this  district.  The  wages  paid 
(1*1  per  day  with  rations,  or  1*1.20  without)  proved  suffi- 

ciently attractive  to  bring  the  best  class  of  labor  from 
the  lowlands  to   the  mines. 

One  mine  in  this  district  employed  a  few  experienced 
Japanese  miners  to  good  advantage,  using  them  mostly  as 
timbermen  and  hard  rock  men,  and  paying  them  from  P2 
to  1*2.50  per  day.  Native  timbermen  were  paid  1*1.20  per 
day  with  'chow',  and  capitases  1*1.40  to  1*1.50.  Since  I 
left  here  two  years  ago.  the  rates  have  gone  up  about  20c. 
eonant  all  around,  but  are  not  high,  considering  that  the 
men  receiving  them  have  became  more  experienced.  The 
rates  paid  in  the  Camarines  have.  I  believe,  been  some- 

what higher  than  those  given  above,  but  the  grade  of  the 
labor  there  was  better  to  begin  with.  In  the  Aroroy  dis- 

trict, Island  of  Masbate,  the  base  rate  for  miners  is  a 
peso  per  day  without  ch..w;  that  of  common  labor  being 
80c.  eonant.  Timbermen  receive  1*1.20  and  capitases  1*1.50 
without  chow.  The  efficiency  of  the  labor  there  is  not 
nearly  so  high  as  in  Benguet,  owing  largely  to  the  fact 
that  it  is  recruited  mostly  from  the  Visayans  of  the 
rounding  country,  and  partly  to  difference  in  climatic  con- 

ditions. The  best  men  in  that  district  have  been  brought 
in  from  Benguet  and  the  Camarines.  These  imported  men 
come  to  mine,  and  have  no  other  interests  to  interfere. 

•60c.  eonant  =  25c.  gold. 

The  local  laborer  works  at  the  mines  at  times  when  crops 
have  been  planted  and  fishing  is  poor,  or  when  be  Deeds 
a  tittle  ready  money. 

I  have  found,  both  in  Benguet  and  Aroroy,  that  one  of 
tin-  best  inceanves  to  work  for  the  native  is  to  run  a  well 

stocked  i   pany  store  where  he  can  gat  rid  of  his  money 
and  at  the  same  time  get  something  that  adds  to  his  com- 

fort and  welfare— in  oilier  words,  to  increase  his  wants 

by  providing  what  he  needs.  When  the  native  once  gets 
a  start  he  is  very  fond  of  good  clothes,  and  will  buy  the 

best.  It  has  often  been  remarked  in  Bagnio  that  a  man 
who  has  been  at  the  mines  very  long  can  be  picked  out  by 

the  superiority  of  bis  dress.  A  tailor  was  employed  in 
connection  with  the  company  store  at  one  mine  in  the  dis- 
trict. 

It  is  a  very  difficult  matter  to  establish  any  exact  ratio 

of  efficiency  between  men  of  different  races  working  under 
such  different  conditions  as  exist  here  and  at  home,  but  I 

shall  nevertheless  try  to  fix  such  approximate  ratios  as 

appear  to  me  to  exist,  using  that  of  an  average  miner 
in  the  West  as  100%.  On  this  basis,  I  would  regard  that 
of  a  native  miner  in  Benguet,  after  having  had  six  months 

experience,  at  33V3%  and  that  of  a  miner  of  similar  expe- 

rience at  Aroroy  at  25<^.  In  timber  work,  their  percent- 

ages would  drop  somewhat,  owing  to  lack  of  previous  train- 
ing of  the  natives  and  their  comparatively  small  stature 

(average  height  being  about  5  ft.  4  in.,  weight  about  130 
lb.).  The  efficiency  of  a  common  laborer  in  Benguet  I 

would  put  at  25%  and  in  Aroroy  at  20%.  In  all  cases, 
it  must  be  understood  that  the  labor  has  proper  and  capable 

supervision,  and  that  no  comparison  is  attempted  between 
the  native  and  the  white  working  under  the  same  conditions. 
The  white  man  could  not  do  the  work  of  a  native  in  this 

climate  and  stand  up  under  it,  so  it  is  fortunate  that  it 
is  not  necessary. 

In  milling  work,  where  quickness  and  dexterity  come  more 
into  play,  I  have  found  that  native  boys  break  in  quickly, 
and  in  this  work  I  would  place  the  relative  efficiency  at 

40%  as  compared  with  the  average  mill-hand  without  spe- 
cial training.  For  (his  work  the  smaller  and  younger  men 

are  the  best,  being  more  alert.  It  is  necessary  to  avoid 

giving  each  boy  too  much  to  look  after  and  to  have  good 

supervision  to  keep  them  up  to  the  mark.  Granting  these, 
I  would  as  soon  operate  with  a  good  bunch  of  native  boys 

as  the  average  lot  of  millmen  of  equivalent  experience  at 

home.  When  it  comes  to  lines  requiring  special  mechanical 

training,  it  as  yet  necessary  to  draw  on  Manila.  Good  native 

machinists  can  be  hired  for  provincial  work  at  from  1*75 
to  ̂ 90  per  month,  and  in  efficiency  the  work  of  these  men 

would  be  from  40  to  50%  of  that  of  white  machinists. 

Engineers  get  from  1*50  to  1*60  per  month,  and  firemen 

from  1*35  to  M0,  all  without  chow.  The  efficiency  of  the 
latter  is  about  the  same  as  with  machinists. 

The  general  conclusion  may  be  drawn  with  respect  to- 
labor  in  these  Islands  that  the  efficiency  increases  with  proper 

training  faster  than  the  rate  of  wages.  This  makes  the  out- 
look, with  a  liberal  supply  of  raw  material  to  draw  upon, 

very  promising,  provided  that  the  people  are  not  misled  by 

agitators,  I  regard  the  policy  of  the  present  Government 
in  providing  liberally  for  the  education  of  the  native,  espe- 

cially in  industrial  lines,  a  very  wise  one.  It  has  been  my 

experience  that  the  boys  who  have  been  to  school  and  speak 

English  are  quicker  to  learn  and  more  ambitious  than  those 

fresh  from  the  basque.  For  limber  construction  and  mine- 
timber  framing  I  have  always  employed  Japanese  carpen- 

ters, for  the  reason  that  they  arc  very  efficient  and  accurate. 
The  Filipino  is  as  yet  lacking  in  skill  in  carpentering 
and  smithing,  but  the  schools  are  giving  instruction  along 

these  lines,  and  the  natives  working  with  the  Japanese  as 

helpers  are  learning  slowly,  so  it  may  be  possible  to  eliminate 

the  Japanese  carpenter  after  a  while  except  for  the  finer 
work  on  construction. 

Altogether,  the  labor  situation  (upon  which  everything 

here  depends)  is  not  so  bad  as  has  been  painted,  and  it 
will  continue  to  improve,  if  those  in  charge  of  industries 

here  will  do  the  right  thing  and  make  the  necessary  effort 
to  improve  the  quality  of  the  work  and  look  out  for  the 
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..t  their  employees      Nowhere  ii  scieiitifli1 
emcnl  more 

C.  U 
-lid.  Philippine  Islands,  February  I. 

Laboratory  Cyanide  Tests 
The  Editor: 

Sir    The  question  of  long-pipe  percolators  in   making 
cyanide  extraction  testa,  a~  iii—n— «l  by  G   'gt  A    James 
in  your  issne  "i  December  80,  1911,  and  by  A.  W.  Allen. 
February  17.  l!M2.  is  interesting.  As  more  and  more  re- 
belliona  orea  an  i>>' in '_r  treated  by  the  oyanide  process,  the 
qneation  of  laboratory  tests  and  the  appliances  for  mak- 

ing them  becomes  "t  increasing  importance.  The  tall  iron- 
pipe  percolator  baa  been  used  in  iliis  country,  l>u(  I  have 

never  Been  ii  so  conveniently  arranged  as  Mr.  Allen  su-.'- 

HaaamSll             eafl 
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CONVENIENT  AGITATION   APPARATUS. 

gests,  with  tin-  easily  separated  flange  couplings.  It  seems 
to  me  that  it  is  nol  alone  the  determination  of  the  leach- 

ing rate  that  makes  the  pipe  percolator  useful.  For  in- 

stance, if  the  leaching  rule  is  sn  rapid  that  an  unnecessarily 
large  amount  of  solution  would  have  to  be  passed  to  the 

zinc-boxes,  the  leaching  rate  can  he  cut  down  at  the  valve 
and  the  effect  on  the  solution  noted.  An  examination  of 

the  effluent  solution  from  a  deep  charge  of  ore  often  reveals 

important  facta.  If  the  effluent  solution  is  in  proper  condi- 
tion, little  uneasiness  need  be  felt  as  to  the  extraction  in  the 

lower  portion  of  the  vat.  I  have  always  considered  it 

quite  important  to  keep  a  percolation  test  leaching  continu- 
ously where  there  is  the  least  danger  of  the  solution  be- 

coming too  low  in  protective  alkali  or  picking  up  alkaline 

sulphides  to  a  considerable  extent  during  its  passage  through 

the  charge.  The  test  can  conveniently  be  kept  leaching 
through  the  entire  night  by  tilling  a  can  with  solution  and 

inverting  it  over  the  percolator  after  the  manner  of  the 

flask  suggested  by  Mr.  James.  However,  the  greater  part 

of  the  work  can  usually  be  done  by  agitation  tests,  and 

On  account  of  the  large  number  that  may  be  run  simul- 
taneously with  little  outlay  for  equipment,  I  think  they 

are  to  be  preferred,  using  the  percolator  tests  as  a  final 

check  rather  than  the  principal  method.  Of  course,  every- 

body makes  'bottle  tests.'  but  they  are  too  often  regarded 
as  a  rather  unimportant  preliminary.  In  making  the  so- 
called  bottle  tests,  too  small  a  quantity  of  material  is  usually 
taken. 

The  agitation  apparatus  I  prefer  to  use  consists  of  a 

wooden  disc  rotating  at  a  speed  of  not  more  than  5  to  S 

r.p.m.,  the  shaft  being  set  at  such  an  angle  that  the  axis 

of  rotation  will  coincide  with  the  hypothenuse  of  a  right 
triangle  whose  vertical  altitude  is  1  and  its  base  2.  The 

top  of  the  disc  is  provided  with  sheet-steel  clips  to  remova- 

bly hold  six  or  more  two-quart  (half-gallon)  Mason  fruit 
jars,  the  bottoms  of  the  jars  resting  flat  upon  the  disc. 
Enough  solution  can  be  used  in  this  apparatus  to  make 

zinc-dust  precipitation  practicable,  and  in  case  separate 
treatment  of  sand  and  slime  is  contemplated  they  need 

not  be  separated  in  the  earlier  stages  of  the  work.  The 
tests  can  be  put  on  the  agitator  near  the  close  of  the  day, 

run  during  the  night,  and  will  generally  be  ready  for  assay 

in  the  morning,  thus  making  it  possible  to  turn  off  a  eon- 

i.lc  amount  ol   work  in  a  short  time  ami  with  little 

labor.    Uy  menus  of  this  apparatus  I  once  determined  with 

a      tail'     degree     ol      accuracy      what      might      I   \|   ted     to 
happen    ill    the    bottom    ol    a    deep,   slowly    leaching   charge, 

by  tilling  the  jar  full,  scaling  it  with  the  cap.  and  titrating 
the  solution  at  intervals.  Of  course,  in  making  a  test  of 

this  kind,  due  aCCOUnl    iii u-t    lie  taken  of  the   relatively   large 
amount  of  solution  in  the  agitator,  for  instance,  if  the 

ratio  of  solution  to  ore  is  ■">  to  l,  and  the  voids  between 
rains  ot    sand   ill   the  leaching  \  at    would  allow  tin'   \al 

charge  to  consist   of  gOfl    solution   (a  ratio  of   1   to  li, 
then  whatever  changes  are  found  in  Ihe  solution  at  the 

end  of  the  test  should  be  multiplied  h.V  5.  I  do  not  know 

how  I  could  have  determined  this  point  by  means  of  the 

usual  quart    pereolatora  used   In  this  class  of  work. 
It    is   perhaps  needless  to  add  that   in   making  tests  ii|   

coarsely  crushed  material,  either  the  half-gallon  jars  OT 
ordinary  glass  percolators  are  liable  to  lead  one  considerably 

astray  on  account  of  the  poor  sampling  which  inevitably 
results.  A  convenient  and  easily  remembered  rule  lor  the 

size  of  lest  samples  is  to  square  the  diameter  of  the  largest 

grains,  measured  in  sixteenths  of  an  inch.  The  result  will 

be  the  number  of  pounds  of  ordinary  mill  rock  that  should 
be  taken  to  accord  with  g   1  sampling  practice.  For  in- 

stance, if  the  stuff  is  crushed  to  a  ''  ,,-iti.  screen  opening, 
25  lb.  would  be  sufficient,  but  if  the  screen  opening  is  '/,.■ 
Ihe  amount  required  would  he.  in  round  numbers,  50  pounds. 

Boulder.  Colorado.  March  S.  John  Randall. 

Gold  Deposited  by  Magnetic  Electric  Currents 

The  Editor: 

Sir— The  letter  from  F.  J.  Martin  and  your  comments 

thereon  in  the  Mining  mid  Scientific  Press,  February  24, 

are  quite  interesting. 

Since  magnetic  effects  are  static,  Mr.  Martin  evidently 

means  electric  currents  rather  than  'magnetic  currents.' 

In  practical  electrical  work  the  earth  is  conceived  to  be 

always  at  zero  potential  and  to  have  infinite  conductivity. 

However,  that  applies  only  to  parts  near  the  surface  and 

is  not  always  true  under  desert  conditions.  Below  the 

water-level,  where  the  rocks  are  dry,  the  electrical  resist- 

ance is  high  except  along  such  lines  of  conducting  material 

as  are  found  in  the  water  channels  in  fissures.  It  does 

not  seem  likely  that  deep-seated  earth  movements  would 

be  able  to  produce  sufficient  differences  of  potential  over 

large  areas  to  allow  appreciable  electric  currents  to  flow 

to  the  surface.  The  movement  of  conducting  solutions 

across  the  earth's  magnetic  field  would  produce  local  cur- 

rents. These  would  be  very  small,  because  their  potential 

would  depend  on  the  velocity  of  movement,  which  is  com- 

paratively slow. 
A  more  important  electrical  effect  would  be  found  in 

the  galvanic  action  taking  place  between  dissimilar  metals 

after  they  begin  to  deposit.  Thus  if  a  particle  of  gold 

and  a  particle  of  pyrite  be  precipitated  in  such  a  way 

that  they  touch  at  some  point,  a  current  will  at  onee 

flow  from  gold  to  pyrite  and  back  through  the  solution 

to.  gold.  Gold  would  be  deposited  on  the  gold  particle, 

and  pyrite  would  be  redissolved.  Since  pyrite  is  nearly 

always  in  excess,  the  tendency  would  be  to  precipitate 

all  the  gold  in  the  adjacent  solution.  Hence  Mr.  Martin's idea  that  electric  currents  have  something  to  do  with  the 

coarseness  of  the  gold  is  probably  right.  Experiments 

along  these  lines  would  be  interesting. 

Holland,  Oregon,  March  8.  John  B.  Platts. 

Tin  Dredging  in  Alaska 
The  Editor: 

Sir — In  your  issue  of  January  6,  T.  M.  Gibson,  in  dis- 

cussing 'Tin  Dredging  on  Cape  York,  Alaska',  states  that 
W.  W.  Johnson  and  his  associates  have  all  of  the  property 

on  Buck  creek.  This  is  not  strictly  true,  as  I,  myself,  have 
No.  5  on  this  creek  and  have  not  leased  it  to  anyone. 

Lydia  R.  Clements. 

Brookline,  Massachusetts,  March  14. 
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Concentrates 
Most  of  these  are  In  reply  to  questions  received  by  mall. 

Our  readers  are  Invited  to  ask  questions  and  give  Informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

A  Nl'lMONY  is  lint  produced  commercially  in  the  United 

■^  States  :it  present,  except  in  the  form  of  hard  lead,  and 
about  5000  tons  of  the  metal  is  imported  annually.  China 
and  France  are  the  chief  producing  countries. 

erator.  There  are.  probably,  tew  cases  in  which  the  exact 

quantity  of  water  used  has  been  determined.  Some  op- 
erators claim  they  do  not  use  more  than  1(1(1  in.,  while  others 

claim  to  use  an  average  of  .100  inches. 

QMAI.lv  dams  to  store  water  should  he  provided  with  a 

eate  through   which   accumulated  silt   and  sand  may   hi' 
flushed  out   from  time  to  time,  otherwise  the  area  hack  of 

the  dam  may  become  almost  completely  tilled  by  it. 

A  NCI  EXT  river  beds  in  California  sometimes  lie  as  much 

as  .'(0(1(1   ft.  above   the  modern   streams   which   have  cui 
their   channels    below.      This    is    especially    true    along    the 
American  river,  near  the  eastern  end  of  Forest   Hill  divide. 

neai'  Canada  hill,  and  at  Bald  mountain. 

HPAILING  which  runs  upon  the  land  of  another  may  be 

claimed  by  the  owner  of  the  land;  or  be  may  claim 
damages,  if  injured  by  it.  Near  Bndm.  California,  ranch- 

owners  allow  tin'  working  of  old  tailing  which  has  accumu- 
lated upon  their  land,  upon  a  royalty  basis. 

T  ITML'S  paper,  when  \ised  to  detect  the  acidity  or  alka- 
linity of  solutions,  may  give  variable  results,  accord- 

ing to  (he  method  of  its  preparation,  the  amount  of  salts 

present  in  the  paper,  and  the  character  of  the  paper  itself. 

To  make  a  good  blue  paper  1.4<%  of  chemically  pure  litmus 
is  dissolved  in  distilled  water  with  continued  shaking  for 

about  one  hour.  The  solution  is  allowed  to  stand  over  night. 

is  carefully  decanted  from  the  sediment,  and  H,SO,  added. 

drop  by  drop,  until  the  alkalinity  is  reduced  to  the  point 
where  a  piece  of  paper  made  from  the  solution  will  assume 

a  perceptible  red  color  when  placed  for  a  half  minute  in 

X  2000.  HC1.  To  make  red  litmus  a  10%  solution  is  re- 
quired, and  H,SO,  is  added  until  paper  made  from  the 

solution  will  show  a  distinct  blue  color  with  X  4000  caustic 
soda  solution. 

(ORE-BIN'S  with  inclined  bottoms  give  a  smaller  angle  of 
repose  to  the  contained  ore,  which  therefore  runs  more 

freely  when  the  gate  is  opened.  An  angle  of  4."i°  is  the 
most  convenient  to  construct  ami  approximates  the  angle 
theoretically  deduced  tor  ordinary  classes  of  ore. 

D] 
| ITCH-OWNERS  are   responsible   tor  damages  due  to 

washouts,  even  though  they  are  not  due  to  negligence. 

An  'act  of  Cod,'  such  as  a  storm,  does  not  free  the  dilch- 
owner  from  responsibility  for  the  damage  sustained  by 
another  from  the  overflow  of  a  ditch  from  such  a  cause. 

'THERE  is  a  general  impression  that  Japan  is  a  large 
producer  of  antimony,  probably  derived  from  the  re- 

markable crystallized  specimens  of  stibnite  from  Shikoku, 
which  can  be  seen  in  almost  every  mineralogies]  museum. 
But  the  commercial  production  of  antimony  in  Japan  is not  large. 

gLACK-PRIXT  papers  have  recently  come  into  use. 
They  show  black  lines  on  a  white  ground  and  are 

printed  and  washed  just  as  blue-print  papers  are.  These 
papers  cost  from  two  to  three  times  as  much  as  ordinary 
blue-print  paper.  A  direct  blue-line  paper  is  also  made, 
but  it  requires  three  washings  like  brown-print   paper. 

'TIMBER  for  a  two-compartment  shall.  .".  by  11  ft.  in  the 
clear,  will  amount  to  about  1000  board  feet  per  set. 

This  includes  heavy  timbers  and  all  blocking  and  lagging  as 
well.  The  length  of  time  required  to  put  a  set  in  place 
depends  on  the  character  and  condition  of  the  ground  and 
the  experience  of  the  „„.,,.  Ordinarily  a  set  ean  be  erected 
quicker  in  an   inclined  than  in  a  vertical  shaft. 

E XPERIMEXTS  undertaken  tor  measuring  the  tempera- 
on  the  inner  surface  of  the  cylinder  of  n  small 

gas-engine  have  shown  that  the  temperature  is  about  4(i.">r 
P.,  and  that  the  variation  from  cycle  to  cycle  is  usually  less 
than  18°F,  The  steady  conditions  of  low  temperature  at Hie  wall  surface  are  caused  by  the  jacket  water,  while 
great  changes  of  temperature  lake  place  at  a  short  dis- 

tance   from    the    walls. 

•THE  most  efficient  grade  for  tables  and  sluices  is  consid- 
ered to  be  UL.  in.  per  foot.  The  quantity  of  water 

used  in  washing  gravel  varies  considerably  and'  depends  a great  deal  upon  the  amount  and  character  of  the  material 
washed,   as  well  as  on   the   personal   judgment   of  the   op- 

TTNUSUAL  elements  presenl  in  gold  and  silver  ores  can 
often  he  detected  by  the  colors  which  they  impart  to 

the  cupel  near  the  finished  button.  When  bismuth  is  pres- 
ent the  place  which  the  silver  button  occupies  is  brown, 

surrounded  by  concentric  rings  of  yellow  and  blackish 
green.  Copper  colors  the  cupel  a  dirty  green  to  black. 

according  to  the  amount  present.  Nickel  leaves  a  greenish 
ring  of  scoria,  while  arsenic,  antimony,  zinc,  and  tin  give 

a  light  colored  ring  of  scoria  if  present  in  large  amounts. 

Ruthenium  imparts  a  peculiar  greenish  tinge  to  the  cupel, 
and  the  other  metals  of  platinum  also  color  the  cupel,  but 

as  usually  several  of  the  group  are  present  at  the  same  time, 
it  is  difficult  to  determine  whether  the  color  observed  is 

due  to  a  single  element,  or  the  combined  effect  of  several. 
These  metals  may  carry  iron  into  the  lead  bullion,  with  the 

resulting  formation  of  a  great  variety  of  colors  on  the 

cupel.  Where  appreciable  amounts  of  the  platinum  group 

metals  are  present  their  presence  can  often  be  detected  by 
the  appearance  of  the  silver  button,  to  which  platinum  gives 
a  rough  and  pitted  look,  while  palladium  makes  the  surface 
appear  raised  and  embossed.  Osmium  makes  the  button 

have  a  rough  surface  and  break  up,  ruthenium  produces  a 
black  film,  while  iridosmiuin  makes  the  surface  of  the  bead 

look  as  though  it  were  covered  with  bright,  flat,  silvery 

plates  or  crystals. 

APPLICATION  for  permit  I"  cut  timber  without  charge 

■^  in  accordance  with  the  Act  of  Congress  providing  for 
the  reasonable  use  of  timber  on  public  land,  must  be  pre- 

sented or  mailed  to  the  register  and  receiver  of  the  local 

land  office,  or  the  Chief  of  Field  Division  having  juris- 
diction over  the  land,  who  will  supply  application  forms 

upon  request.  The  application  must  set  forth  the  names 
and  legal  residences  of  persons  applying  to  fell  and  remove 
timber,  names  and  residences  of  persons  who  are  to  use 

the  timber,  amount  of  timber  required  for  each  person, 
and  the  use  to  be  made  thereof,  date  it  is  desired  to  begin 
cutting,  and  description  of  land  to  be  cut  over.  No  timber 

may  be  cut  fur  sale  or  transported  from  or  used  out  of 
the  state  in  which  it  is  cut.  Persons  who  commence  cut- 

ting before  their  permits  receive  the  final  approval  of  the 
Commissioner  of  the  General  Land  Office,  will  be  liable 

for  a  reasonable  stumpage  it  the  permits  are  not  approved. 

Where  permits  are  secured  by  fraud,  or  immature  trees 
an'  taken,  or  timber  is  not  used  or  taken  in  accordance 
with  the  terms  of  the  law,  the  Government  will  enforce 

civil  and  criminal  liabilities  as  in  other  cases  of  timber 

trespass  upon  public  land.  These  may  range  from  the 

stumpage  value  of  the  timber  cut  in  the  case  "of  an  unin- 
tentional trespass  to  the  value  of  the  timber  where  found. 

and  a  fine  not  exceeding  $."11111;  to  which  may  be  added 
imprisonment  for  six  months,  in  case  of  wilful  and  mali- 

cious timber  trespass.  There  is  no  authorization  to  cut 
any  small  or  limited  amount  of  timber  under  this  act  with- 

out a  permit.  The  Government,  of  course,  has  not  juris- 
diction over  the  timber  on   patented   claims  or  land. 
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Tin.  Chit        M  ,  1'iomvt  AMD  FUTVIUS.      QRRSNI   Can 
i\k     EXPANSION.      Ohio    Corrn;       INCRKABI     in     La 

Root    DrVTOKKM.      THI    Ki.imi  nation   hi    Stm.i.wki.i .. 

far  a-  the  copper  market  i-  concerued,  there  in  no 

doubt  us  to  its  strengthened  position,  at  least  of  the  con- 

trolling interests.  Then  i-  much  more  concentrated  finan- 
cial strength  behind  the  copper-metal  markel  than  there 

was.  ini-  yean  ago.  John  D.  Ryau  and  his  co-workers, 
who  have  been  prophesying  and  working  Cor  a  15c.  cop- 
per  market,  have  found  themselves  so  far  successful  as  to 

ue  eopper,  Hay  and  Jnne  deliveries,  sold  al  this  price 

tlii.-  week.  Tliv  war  rlniiil-  have  saved  the  copper  situa- 
tion, and  the  new  production,  which  threatened  to  increase 

an  already  overgrown  surplus,  can  be  absorbed  dow  for  a 

time  without  creating  any  burden.  It  is  unquestionably 

true  thai  many  ordinary  demands  for  copper  are  not  being 
supplied  now,  and  these  accumulated  requirements  will, 

when  conditions  permit,  take  a  vasl  quantity  of  copper, 
in  much  the  same  manner  as  an  accumulated  short  in- 

terest takes  stock  out  nf  a  market  when  covering  begins. 

As  in  the  new  production  and  its  proportions,  the  next 
ninety  days  Bhould  reveal  about  what  may  be  expected.  I  lid 
properties  have  been  rebuilt  and  ore  reserves  developed 

during  the  period  of  depression;  the  Lake  country  lias  been 
making  some  new  mines,  in  the  Ahmeek,  the  Lake,  and 

others;  Greene-Cananea  and  the  < » i « I  Arizona  Copper  Co. 
have  been  rebuilding;  the  Granby  is  ready  to  make  a  new 

start;  and  what  may  be  done  by  these  and  properties  in 

similar  position,  together  with  the  porphyries,  will  be  the 

controlling  factor  in  copper  during  the  next  half-year. 
With  all  of  the  upbuilding  of  the  copper-metal  markel. 

there  is  a  concerted  movement  to  distribute  stocks.  Amal- 

gamated Copper  is  probably  to  increase  its  dividend,  hith- 
erto $2   per  year,  to  $3  or  +4   per  year.      The  distribution 

Hi'  Anaconda  shares  in  the  Butte  Coalition  treasury  is 
.just  being  made,  and  as  Amalgamated  was  a  large  holder 
of  Coalition,  it  now  receives  a  large  block  of  Anaconda 
stock  and  a  large  amount  of  cash.  The  public  is  to  be 

coaxed  into  'Copper'  again,  if  possible.  In  Wall  Street 

slang.  '•Copper'  is  the  term  for  Amalgamated.  With  the 
exception,  however,  of  this  one  issue,  the  copper-share  list 
does  not  reflect  the  improved  conditions  in  the  metal  mar- 

ket. The  Greene-Cananea  company  evidently  is  not  seriously 
disturbed  by  the  Mexican  uprisings.  The  company  has 
recently  secured  control  of  the  Superior  Bonanza  Mining 

Co.,  a  property  lying  about  35  miles  south  of  Nogales. 
in  Sonora.  The  reason  for  the  purchase  is  to  secure  a 
supply  of  oxide  ores  and  so  get  a  better  flux. 

It  is  thought  that  there  is  some  deal  afoot  for  the  Ohio 

Copper  Co.  Henry  Krumb  has  been  spending  the  past 
two  weeks  in  making  an  examination  of  the  property,  but 

in  whose  behalf  is  not  yet  known.  The  Utah  Copper  peo- 

ple deny  that  they  are  interested  in  any  way — a  denial 
which  might  be  reasonably  expected  so  long  as  E.  A.  Wall 
has  anything  to  do  with  Ohio.  Ohio  is  showing  a  small 

profit  now  from  its  operations.  The  United  Copper  Co. 

and  the  La  France  Copper  Co.,  both  Heinze  organizations, 

are  evidently  approaching  reorganization.  The  stockhold- 
ers are  being  solicited  for  proxies.  The  Lexington  Mines 

Co.  is  to  be  formed  to  take  over  the  La  France  by  purchase 

of  its  properties  at  foreclosure  sale.  The  charter  of  the 
United  Copper  Co.,  which  is  organized  under  the  laws  of 

the  state  of  New  Jersey,  has  been  forfeited  for  non-pay- 
ment of  taxes  and,  while  the  statement  has  been  made 

that  shareholders  would  be  fully  protected  against  any 
consequences,  the  conditions  are  cited  as  additional  reasons 
for  the  shareholders  to  come  to  the  rescue. 

The  Palmer  Mountain  Tunnel  &  Power  Co.  is  to  be 

reorganized.  This  company  was  floated  throughout  New 
England,  and  has  thousands  of  small  shareholders.  The 

properties   are   at   Loomis,   Washington,    and   the    project 

1  rather  lai  ere  mi      time  -"Id 

above   pin,  hut   dwindled  to  practically  nothing.     Tin 
I'litnui  will  he,  pei  inn,-,  .1  yerj  drasl   >,  and  the 

■   pam    »ill   practical)}    make  a   new    start.     One  bank 

in  the  i. ii  Northwest  via-  wrecked  by  loans  made  i"  the 

company,  and  the  president  ..I  thai  institution  avoided  ■> 

in:  m;h  sentence  in  the  penitentiary  by  'jumping  bail'  ami 
remaining  outside  of  tin-  jurisdiction. 

The  atienti   lirected  to  the  La   Rose  compauj   bj    the 

resignati   i    I-'..   I'.   Earle,  I   ause  bis  :i  n   the 
Board  refused  t"  distribute  the  i   pany's  surplus  in  divi 
.lend-,  evidently   had   it-  effect    upon   the  remaining     m 

here,  a-  tiie  dividend  has  been   increased   from  "_",    quar 

Icily    to   '-"_•',     quarterly.      The   stock    is    now    upon    a    111', 
basis.    Tin   «  directors  elected  in  the  Board  are:     Edwiu 

Hanson,  of  Montreal,  and  W.  M.  Dohell,  of  Quebec.  It 

i-  -aid  that  A.  E.  Stillwell  i-  to  he  eliminated  ft'    tin- 
Kansas  City.  Mexico  &  Orient  railroad,  which  i-  aboul 

to  go  through  reorganization.  Mr.  Stillwell  has  been  an 
energetic  and  efficient  promoter  throughout  the  Southwest, 

but  litis  apparently  never  been  admitted  to  the  inner  circle 

OHIO  COPPER  CO.    MUX. 

ot  financiers  in  New  York.  His  recent  book  on  the  so- 

called  ■Money  Trusts'  is-  thought  to  have  placed  him  out- 
side the  pale.  It  may  be  taken  as  certain  that  New  York 

banking  interests  will  not  assist  him.  Samuel  Untermyer 

lias  charge  of  the  reorganization  plans,  acting  in  behalf  of 
the  bondholders  committee. 

GLOBE,  ARIZONA 

Sixtkkn-Incii    Churn-Drill  to  be  Tried  in  District. — 

Barney  Hole  No.  1  Down  1355  Feet. 

The  South  Live  Oak  Development  Co.,  holding  under 

option  the  Schult/.e  group  of  Hi  claims  adjoining  the  Mon- 
tezuma and  Needles  groups,  is  preparing  to  begin  explora- 

tion with  churn-drills,  Harry  Millard,  who  will  have  charge 

of  the  drilling,  has  gone  to  St.  Louis  to  purchase  a  'St. 
Louis'  churn-drill,  made  by  the  St.  Louis  Machine  &  Tool 
Co.  It  will  have  a  58-ft.  derrick,  with  boiler  and  engine 
separate  from  the  tig,  and  is  designed  for  deep  drilling. 

Holes  will  be  started  with  a  16-in.  bit,  which  is  two  inches 
larger  than  the  largest  size  now  in  use  in  the  district. 

Hole  No.  2,  of  the  Southwestern  Miami  Development  Co., 

cut  chalcocite  ore  at  a  depth  of  945  ft.  and  penetrated  it 

40  ft.,  being  985  ft.  deep.  Assay  returns  are  not  avail- 
able. The  &Yz-in.  tools  and  casing  are  now  being  used, 

and  chances  are  considered  favorable  to  reaching  the  bot- 
tom of  the  orebody  with  this  hole.  Hole  No.  1  had  to  be 

abandoned  while  still  in  ore,  after  passing  through  175  ft. 

of  it.  Hole  No.  3  is  305  ft.  deep,  and  still  in  the  schist 

formation.  Hole  No.  1.  on  the  Barney  group,  is  down 

1355  ft.  and  is  still  in  the  heavily  iron-stained  silicified 
schist  in  which  it  has  been  for  the  last  255  ft.  This  is 

the  deepest  hole  ever  drilled  in  the  district,  breaking  the 
record  of  1285  ft.  made  in  Hole  No.  1  at  the  Southwestern 

Miaftii.  The  3-in.  casing  is  being  put  in,  and  E.  B.  Tinker,', 
the  superintendent,  expects  to  attain  a  depth  of  at  least 
1500  ft.     Hole  No.  2  is  300  ft.  deep. 
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At  the  Inspiration  mine,  the  experimental  mill  lias  been 

temporarily  closed  down  to  make  sonic  changes  prepara- 
tory to  starting  another  series  of  tests.  The  work  on  the 

dam  across  Pinal  creek  has  been  delayed  by  the  recenl  rains 

and  consequent  high  water.  The  Sho  Me  group  of  seven 

claims,  south  of  and  adjoining  the  claims  of  the  Inspira- 
tion company,  is  being  developed  by  Cleve  W.  Van  Dyke. 

president  of  the  Miami  Townsite  Co.  A  shaft  165  ft.  Jeep 

is  reported  to  have  from  two  to  four  feet  of  ore  carrying 
native  copper.  The  shaft  is  now  being  cleaned  out  and 
repaired.  A  second  shaft  has  been  started  on  the  Sho  Me 

No.  2  claim,  but  has  been  delayed  by  the  recent  rains. 

The  retdmbering  of  the  Copper  Hill  shaft  of  the  Arizona 

Commercial  company  has  been  completed  for  a  distance  of 
210  ft.  below  the  collar.  The  Duquesne  group  is  being 
worked  by  John  Shaw  with  a  force  of  five  men.  The  last 

shipment,  of  36  tons,  assayed  1.02  oz.  in  gold  and  about 

III';  lead,  and  netted  over  $17  per  ton  above  freight  and 
smeller  rhai  ■. 

BUTTE,  MONTANA 

TuOLfMKK    Smnvs    Larob    StTBPLUS. — Washoe    Smki.ter 

Breaks  Recorh. — General  Notes. 

The  Tuolumne  Copper  M.  Co.,  listed  on  the  Boston  ex- 

change a  short  time  ago,  which  is  among  the  independent 

companies  of  this  city  making  an  excellent  showing,  held 
its  annual  meeting  a  short  while  ago.  The  reports  submit- 

ted were  of  a  gratifying  character,  both  as  to  the  condition 

of  the  mine  and  of  the  treasury.  Edward  Ilickcy.  pres- 
ident Of  tin   mpany.  stated  that  there  was  no  indebted- 

ness and  that  (here  was  a  balance  in  the  treasury  at  the 
end  of  tbe  year  of  $63,345,  although  the  company  has 
erected  a  complete  new  surface  equipment  and  constructed 
a  spur  from  the  mine  to  connect  with  the  Butte,  Anaconda 

&  Pacific  railroad.  The  amount  milled  daring  the  year  was 
30,499,009  tons  of  ore.  containing  4,261,705  lb.  copper, 
96,373.15  oz.  silver,  and  14.V>2  oz.  crold.  Tbe  average  cop- 

per content  of  the  ore  for  the  year  was  7.157^'.  and  the 
average  silver  content  3537  oz.  The  gross  value  of  these 
metals  was  $472.94:1.  and  the  net  value  was  $21)1.448.  Dur- 

ing the  past  year  the  working  shall  of  three  compartments 
was  sunk  177  ft.,  cross-cuts  were  run  on  the  various  levels 
a  total  distance  of  1302  ft.,  and  raises  have  been  sunk 
totaling  a  depth  of  866  ft.  altogether.  The  shaft  was 
sunk  from  the  1600-ft.  level  to  a  depth  of  about  1800  It. 
On  this  level  one  of  the  finest  orebodies  yet  found  in  the 
mine  was  uncovered.  Samples  recently  taken  show  that 
four  feel  of  Ibis  vein  assays  12.7%  copper.  13.4  oz.  silver. 

and  litle.  gold.  Six  feet  of  tbe  vein  shows  assays  of  .">. (I.V ", 
copper,  5.8  oz.  silver,  and  14c.  gold  per  ton,  while  two 
feet  shows  3.75$  copper.  2.6  oz.  silver,  and  8c.  gold,  with 
13  ft.  of  lower-grade  ore.  No  shipments  have  yet  been 
made  from  this  body  of  ore.  and  the  reason  for  this  is  that 
the  ventilation  is  bad  on  that  level,  and  in  order  to  remedy 
(his,  arrangements  have  been  made  with  the  North  Butte 
company  to  connect  with  openings  of  the  latter  company. 

The  La  France  company  does  not  want  to  again  have 
to  redeem  its  Basin  Reduction  Works  property,  if  there 
is  any  way  out  of  it.  Tbe  Jefferson  county  authorities 
assessed  the  property  last  year  at  what  was  considered  a 
fair  valuation,  but  which  the  company  considered  too  high. 
The  taxes  were  unpaid  at  the  close  of  the  fiscal  year,  and  the 
county  officials  look  steps  to  enforce  the  collection  through 
the  courts.  A  stipulation  has  been  filed  in  the  Federal 

court  that  if  the  company  pays  $17..".00  in  full  settlement 
by  May  1.  no  further  proceedings  will  be  taken,  but  if 
not  paid  by  thai  dale,  a  judgment  will  be  taken  in  favor 
of  the  county.  The  Washoe  smelter  of  tbe  Anaconda  com- 

pany is  making  record  work  just  now  in  turning  out  cop- 
per, and  extra  ore-trains  are  being  run  from  this  city  to 

Anaconda  to  keep  tbe  works  supplied.  Tbe  production 
last  month  was  (he  heaviest  by  the  Anaconda  company  in 
tbe  past  two  years,  notwithstanding  that  it  was  the  short- 

est month  in  the  year.  This  month  probably  will  exceed 
February  by  fully  1,000,000  lb.  It  was  thought  when 
the  official  figures  for  January  showed  26,350,000  lb.,  that 

tbe  limit  had  been  reached,  but  the  February  figures  were 
announced  at  27,450,000  lb.  In  the  figures  mentioned,  the 

North  Butte  and  Tuolumne  productions  are  included,  but 
the  latter  do  not   amount    to  over  2,750,000   lb.  copper. 

SALT  LAKE  CITY,  UTAH 

Annual  Report  of  the  Dalv-.1i  not. — Smelting  at  Tin- 

TIC. — PETROLEUM  Possibilities  ok  1'tah.— Work  ok 
the  Assay  Office. 

Among  the  grist  of  annual  reports  coming  out  at  this 

time,  that  of  the  Daly-Judge  Mining  Co.  of  Park  City 
is  especially  interesting  as  showing  financial  methods  which 
might  well  become  more  popular  among  mining  companies. 

The  Daly-Judge  is  carrying  a  reserve  of  $431,020,  all  of 
which  is  bearing  interest.  Instead  of  paying  out  dividends 
dose  to  the  margin  of  profit  or  keeping  an  idle  reserve, 

this  company  has  been  steadily  building  up  a  large  reserve 

and  has  been  investing  most  of  it  in  first-class  securities. 
The  greater  part  is  invested  in  bonds  and  mortgages  which 
hear  a  good  rate  of  interest  and  can  be  realized  upon  at 

any  time.  In  1911  tbe  surplus  earned  $18,83S  in  interest: 

more  than  enough  to  pay  tbe  drainage  expenses.  This 
fund  was  increased  $115,404  in  1911.  although  regular 
dividends  were  resumed  at  the  close  of  the  year.  The 

mine  is  now  paying  regularly  at  the  rate  of  $180,000  per 

year.  The  Daly-Judge  has  always  had  a  zinc  problem  and 
a  drainage  problem.  The  latter  was  solved  by  making  a 
connection  with  the  Ontario  drainage  adit  within  tbe  past 

year,  so  that  development  at  depth  is  now  under  way,  the 

workings  being  extended  to  the  2300-ft.  level*.  The  zinc 
problem  has  been  handled  satisfactorily   for  several  years. 

Plans  are  being  made  to  resume  operation  at  tbe  Knight 
smeller  al  Tinlic  by  summer.  Whether  or  not  Jesse  Knight 

will  be  able  to  carry  out  his  purpose  successfully  remains 

undetermined,  but  be  is  anxious  to  get  some  returns  on 
his  investment  of  about  $1,000,000.  which  has  been  idle 

lor  some  time.  Tbe  Knight  interests  control  the  Colorado. 

Iron  Blossom.  Swansea  Consolidated,  and  other  properties 

in  the  Tintic  district.  A  few  years  ago.  as  a  result  of  a 

dispute  with  the  Guggenheims  over  smelting  contracts,  they 
decided  to  build  a  smelter  of  their  own  near  Silver  City. 
Other  interests  joined  them  at  the  outset,  but  eventually 

practically  everybody  dropped  out  except  the  Knights.  The 
construction  and  operation  of  tbe  plant  were  beset  with 
vicissitudes.  Tbe  operations  were  never  profitable.  This, 

was  attributable  to  various  causes,  among  them  the  diffi- 
culty of  getting  fuel  to  the  plant  at  a  low  enough  figure. 

A  Iter  several  changes  of  management,  the  plant  was  shut 
down  and  tbe  Knights  contracted  their  ores  to  the  United 

Slates  and  American  plants.  When  tbe  International  en- 
tered  the  field,  negotiations  were  undertaken  for  the  Knight 
smelter,  but  no  agreement  as  to  price  could  be  reached, 

so  the  million  dollars'  worth  of  buildings  and  machinery 
have  lain  idle.  Now  it  is  understood  that  better  fuel  con- 

ditions exist,  and  another  effort  is  contemplated  to  get  the 

plant  into  operation  again. 
Utah  has  been  trembling  on  tbe  verge  of  an  oil  boom 

al  intervals  for  many  years,  although  it  has  never  had  a 

genuine  excitement,  and  now  there  is  another  set  of  pre- 
liminary symptoms.  In  many  parts  of  the  state  there 

are  unusually  favorable  oil  indications,  but  only  in  the 
San  Juan  region,  in  the  extreme  southeastern  part  of  the 

state,  has  there  been  anything  like  thorough  prospecting. 

There  the  drilling  has  resulted  in  bringing  in  several  wells, 
but  the  distance  from  a  railroad  and  tbe  limited  amount 

of  flow  have  kept  the  district  from  coming  forward  as 

much  as  it  might  under  favorable  transportation  condi- 
tions. Drilling  near  Salt  Lake  City  at  two  different  periods 

has  resulted  in  opening  up  numerous  gas  pockets,  but  the 
formation  has  been  found  to  be  too  badly  broken  to  offer 
great  encouragement  for  petroleum  in  quantities.  Drilling 
in  tbe  Virgin  river  region  and  elsewhere  in  the  southern 

pari  of  the  state  resulted  similarly.  The  region  south  of 
Green  River,  Utah,  especially  in  the  San  Rafael  country 

in   Finery  county,  has  recently  begun  to  attract  tbe  atten- 
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tun  enoed  oil  mra,  and  several  drilling  opera 
turns  ""•  under  w ii v.     Inti  resented  by  Charles   P 
Tasker  of  Philadelphia  have  secured  ■  large  area  in  this 
district,  have  bnill  a  road  25  miles  from  Greer  River  i" 
i in-  rite  of  their  Brat  well,  and  are  now  shipping  in  a  stand 
ard  rig  i"  begin  drilling. 

The  Salt  Lake  I  B.  \--a\  Office  l>;i^  shown  a  alighl  but 
stead]  inereass  in  busineas  since  It  was  established.  Prom 
February  1,  MOD,  to  February  1.  1910,  the  receipts  were 
11451,000,  and  for  1011  the  bullion  handled  amounted  i" 

00,000.  The  placing  of  an  assay  office  here  has  made 
a  material  saving  for  the  gold  producers  of  the  region, 
who  would  otherwise  have  i"  ship  to  Denver  or  San  Fran- 
cisco. 

JOPLIN.  MISSOURI 

Prigs  o*  Zwo  Obi  Biohkst  Since  1905.    Nt»   Smklteh 

■  ■  I'.k  Built  n\  Granbi   Mining  &  Shewing  Co. 
Mi  xm i    DRAINAOI    PitOBLEll     Trim  BLE80ME.  — ZlNC    AND 

Ll  id  Notes.. 

March  1012  saw  the  highest  prices  paid  for  zim-  ore 
simc  1905,  when  tin-  basis  figure  for  lois  carrying  60$ 
metallic  one  rose  to  $57  i  er  ton,  meaning  a  top  price  of 

-i in  for  choicer  lots.  The  1912  price  went  to  $55.50  Imsis. 
with  a  top  prici  iO  for  choice  lots,  the  highest  price 
ever  paid,  with  the  single  exception  of  1905.  As  a  result, 
production  jumped,  within  a  week,  from  3400  tons  to  5000 
inns,  and  a  week  later  the  district  was  turning  oul  5600 
inns  nf  zincblende  concentrate  weekly.  Several  circum- 

stances combined  to  strengthen  the  market.  Locally  the 
production  was  at  low  ebb,  ilno  chiefly  to  an  unusually 
severe  winter  which  caused  many  mines  to  elose.  Roads 
bad  been  in  bad  condition  and  isolated  producers  found 
it  difficult  to  transport  their  outpul  to  tlie  railroads.  Bad 
weather  in  other  districts,  especially  in  those  of  the  Far 
West,  caused  a  curtailment  of  zinc  ores  from  other  dis- 

tricts; in  Mexico  the  revolution  resulted  in  an  almost  total 

discontinuance  of  zinc-ore  importations  to  the  United  States; 
so.  in  the  face  of  this  combination  of  features,  smelters 

were  forced  to  strengthen  their  offerings  materially.  Tn 
a  single  week,  zinc  ore  went  from  $40  to  $55.50  hasis. 
Spelter,  East  St.  Louis  quotations,  reached  the  highest 
price  on  record,  going  to  $7,  although  in  1007  metal  went 
to  $7.25,  New  York  quotations.  East  St.  Louis  spelter 
at  that  time,  however,  went  only  to  $0.00.  Following'  the 
high  prices,  offerings  weakened  slowly.  Blende  dropped 
to  a  $50  level  toward  the  elose  of  the  month;  metal.  East 
St.  Louis,  fell  to  $6.50.  So  far  the  aggregate  valuation 
of  the  1912  ore  shipments  is  much  greater  than  that  of 
1011.  and,  despite  the  fact  that  it  is  election  year,  the 
chances  seem  bright  for  1012  eclipsing  all  previous  years 
in  total  ore  valuation. 

One  of  the  most  modern  zinc-smelting  plants  in  the 

"United  States  is  to  he  built  by  the  Granby  Mining  &  Smelt- 
ing Co.  at  Rose  Lake,  Illinois,  a  suburb  of  East  St.  Louis. 

Ground  for  this  plant  was  purchased  several  years  ago, 
but  it  was  not  until  the  recent  meeting  of  the  board  of 

directors  of  the  company  that  final  decision  concerning-  the 
size  and  eost  of  the  plant  was  reached.  Work  is  to  be 
rushed.  At  the  meeting,  the  financial  report  was  submitted, 
showing  a  year  of  great  prosperity,  both  in  the  smelting 
and  mining  departments.  The  company  operates  mines 
and  leases  lands  for  mining  purposes  in  Joplin,  Oronogo, 
Granby,  and  Spring  City,  all  in  Missouri.  Elias  S.  Gatch 
was  reelected  president. 

Water  is  being  lowered  at  the  rate  of  one  foot  per  week 
at  the  L.  C.  Church  mines,  Miami,  Oklahoma,  and  this 

means  that  the  water-level  throughout  the  greater  portion 
of  the  Miami  district  is  being  lowered  at  a  proportionate 
rate.  The  pumps  are  working  at  a  depth  of  250  ft.  Enor- 

mous pumps,  installed  in  the  deep  mine  of  Chapman  & 
Lennan,  adjoining  the  Church  property,  will  soon  he  run- 

ning and  will  aid  materially  in  the  draining  of  the  deeper 
ore-levels.  With  the  opening  of  the  lower  ore-levels,  Miami 
has  taken  a  new  lease  on  life.  No  less  than  12  shafts 

have  reached  the  new  deep-ore   formation,   and   when   the 

water   problem   is  satisfactorily  solved,  extensive  develop 

of  ilii-  lower  inn  ma]  l»-  looked  for.     Already  i In- 
Church  iniH  is  working  on  the  deep  ore.    Chapman  »v  U 

are   moving   the   Red    Dog   plan)    fr     the   Rochester 

/.inc  &  Lead  Co.'a  lease,  north  oj  Webb  City,  Missouri,  to 
Miami,  and  other  nev,  contemplated.     In  addition 
to  these  plants,  more  than  a  dozen  mills  of  the  district, 
now  handling  Bhallov,   ore     maj   eventually  be  ex|   ted  to 
work  on  the  deeper  deposits,  as  the  opening  and  blocl 
.iiii   of  the  formation  has  been  general,  both  with  shafts 
and  drill  holes. 

North  of  Carl  Junction,  Missouri,  in  n  region  heretofore 

given  over  exclusively  to  fanning  and  stock  raising,  exten- 
sive developmenl  is  following  in  the  wake  of  the  mineral 

development  at  the  Weaver  mine,  which  is  turning  oul  as 
high  as  350,000  lb.  of  high-grade  concentrate  weekly.  A 
shall  is  being  started  on  an  adjoining  lease  by  E.  M. 

Bennett  and  others  who  have  put  down  a  number  of  drill- 
holes and  found  ore.  Half  a  dozen  other  drill  rigs 

are  working  within  a  radius  of  two  miles.  About  two 

years  ago,  workmen,  in  blasting  holes  for  t lie  concrete  pil- 
lars of  a  bridge  to  span  a  small  stream,  unearthed  spec- 

imens of  pure  galena.     Immediately  several  gougers  look 
leases  on  neighboring  lands,  and  shallow  shafts  were  sunk 
into  rich  pockets  of  lead  ore,  found  al  varying  depths. 

'flic  McFeran  mine  was  the  first  producer,  galena  being 
the  only  ore  turned  out.  Deeper  work  revealed  big  de- 

posits of  sphalerite,  the  present  workings  of  Ihe  Weaver 
mine   being  at   172   feet. 

To  work  thin  ground  profitably  is  the  problem  which 
Ihe  Diplomat  Mining  Co.,  of  Galena,  Kansas,  is  solving. 
The  company  believes  in  heavy  milling  capacity,  and  will 
double  the  present  capacity  of  500  tons  per  shift.  The 
old  Cimarron  mill  has  been  bought  and  will  he  moved  to 

the  Diplomat  lease,  where  il  will  he  re-erected  and  re- modeled. 

JOHANNESBURG,  TRANSVAAL 

Fictitious  High  Record  for  January.  —  Power  Supply 

Problems. — Resumption  ok  AVork  at  Private  Plants. 
— Increased  Supply. 

Although  the-  declared  output  of  gold  for  the  Transvaal 
for  January  by  the  Chamber  of  Mines  constitutes  another 
record  and  one  probably  that  it  will  take  some  time  to 
surpass,  there  are  several  outstanding  features  which  may 

perhaps  he  regarded  as  detracting-  somewhat  from  its 
merits.  The  figures  declared  were  737,060  oz.  of  gold  of 
a  value  of  £3,130,830.  The  previous  best  output  declared 
was  that  for  the  month  of  November,  amounting  to  710,729 
oz.  of  a  value  of  £3,057,213,  so  that  the  month  of  January 

apparently  exceeds  that  of  November  by  17,331  oz.  and 
£73,617  in  value.  As  a  matter  of  fact,  the  actual  produc- 

tion of  gold  was  less  in  January  than  that  declared  for 
November,  as  the  East  Rand  Proprietary  Mines  and  the 

New  Kleinfontein  discontinued,  at  the  wish  of  sharehold- 
ers, the  policy  of  keeping  a  gold  reserve  and  by  this 

means  added  18,764  oz.  of  gold  belonging  to  previous  months 
to  the  output  declared  for  January,  while  several  other 
companies  also  took  liberally  from  their  gold  reserve  to 
include  in  the  January  output.  When  this  reserve  gold 
is  deducted  from  the  January  output  as  declared,  it  is 

only  715.459  oz.,  of  a  value  of  $3,039,500.  Another  dis- 
appointing feature  is  the  reduction  in  the  estimated  work- 

ing profits,  those  for  January  being  less  than  for  a 
long  time  past,  despite  the  increased  declaration  of  gold 
for  that  month.  All  the  groups  except  the  Barnato  &  Con- 

solidated Mines  Selection  show  a  fall  in  the  estimated 

profits  from  a  total  of  £864,758  to  £809,649,  the  latter 
being  the  lowest  reached  for  a  good  many  months  if  the 
short  month  of  February  is  not  taken  into  consideration. 
This  decline  of  working  profits  accompanying  a  growing 

total  output  of  gold  has  been  a  noticeable  feature  in  con- 
nection with  the  Rand  gold-mining  industry  for  some  time 

past,  and  only  a  drastic  reduction  in  the  working  costs 

would  appear  capable  of  bringing  about  the  much-needed 
improvement  in  this  respect. 



482 MINING  AND  SCIENTIFIC  PRESS March  30,  1912 

Then  is  no  marked  improvement  in  tin1  condition  of 
affaire  regarding  the  supply  of  power  in  uniform  and 

ample  quantities  to  the  mines  by  the  Victoria  Kails  & 
Transvaal  Power  Co.  Some  surprise  seems  i"  lie  expressed 
thai  in  face  of  the  fact  thai  the  power  company  lias  got 

all  its  generating  stations  at  work  on  the  Kami,  the  con- 
sumption of  coal  slniulil  continue  to  increase  in  the  same 

normal  manner  as  before  electrical  power  was  introduced 

in  tlic  gold  mines.  There  would  appear  to  lie  two  ex- 
planations for  this;  firstly,  the  power  stations  themselves 

use  large  quantities  of  coal;  and  secondly,  the  failure  of  the 
Victoria  Falls  Power  company  to  keep  up  the  supply  of 

power,  more  especially  compressed  air,  has  caused  many 

of  the  -team  plants  to  be  again  put  to  work.  Owing  t" 
the  scarcity  of  native  labor,  the  use  of  compressed  air  in 

the  mines  has  considerably  increased  of  late,  and  of  course 

any    failure   of    the    Power-  company   to   supply    the    power 
stipulated   according  to   its  i   tract    has  to   he   made   up 

by  the  mines  at  the  expense  of  the  Power  company.  For 
instance,  one  of  the  groups  here  used  power  in  its  mines 

during  January  costing  £32,000,  hut  in  tlte  shape  of  pen- 
alties and  extra  cost  incurred  in  obtaining  the  necessary 

power,  the  group  had  a  contra  account  of  practically  ouc- 
half  that  amount  to  deduct,  so  that  for  the  power  sup- 

plied,  only  one-half   would    he    paid    to   the   <•   pany    for 
the  power  used.  Supposing  we  take  the  cost  per  unit  at 

If olid.,  it  means  that  the  Power  Company  would  receive 

payment  at  the  rate  of  0.28d.  per  null,  which  under  lli«' 
local  conditions  can  scarcely  he  considered  a  remunerative 

figure.  Still,  that  is  the  position,  and  it  would  he  in- 
teresting to  know    when  affairs  may  he  expected  to  he   put 

on  a  belter  footing.     The  Victoria  Falls  Power  <   ipauy  is 

at    present    engaged    in   erecting   an    additional    genera 

station  at   Vereeniging,  some  thirty  miles  to  the  south  of 
Johannesburg,  which  when  completed  will  be  on  a  much 

larger  scale  than  the  others,  in  the  hope  that  along  with 
other  extensions  to  existing  stations  It  will  enable  the  Power 
company  to  fulfill  its  obligations  to  the  mines.  It  may 
be  that  these  troubles  will  explain  the  delay  in  starting 

operations  in  connection  with  the  proposed  station  at  Twee- 

'iiiiein,  and  it  is  to  be  hoped  that  the  steps  now  being 
taken  to  increase  the  supply  of  power  to  the  mines  will 
be  successful.  Otherwise  it  may  become  necessary  for 

the  whole  business  to  undergo  some  important  changes,  as 
it  becomes  increasingly  difficult  to  see  how.  if  operated 
on   present  lines,  it   can  become  a  success. 

LONDON 

Si  BBTITDTES  n»;  I'n.u. —  DlSSEX  Oil  ENGINES  FOB  Mai.im. 
Use. — Prosperois  NondydbOOG  and  Its  Rosy  Oit 

look.  —  A  Slump  in'  Nigerian  Shares.  —  Improved 
Tone  of  Market. 

The  present  coal  strike  affords  promoters  an  opportu- 
nity of  offering  investors  a  speculation  in  some  sort  of 

fuel,  and  the  daily  press  has  advertised  several  such.  One 
Company  is  called  Coal  Substitute.  Ltd.  The  capital  is 

£100,000  and  140,000  shares  of  Ills,  each  are  being  offered 

lor  subscription.  The  purchase  price  paid  i"  the  vendors 
is  £65,000  in  shares  and  cash.  Xo  mention  is  made  in 

the  prospectus  as  to  the  actual  nature  of  the  fuel,  but  it 

is  stated  to  be  produced  in  the  form  of  briquettes  thai 

have   been   made   in   brick-making  presses  and  kiln   dried. 
The  raw  material  comes  fi    Portugal  and  30.000,000  tons 

per  annum  can  In-  delivered  at  Lisbon.  No  coal  or  peal 
is  contained  in  the  fuel.  Suluian  &  Picard  report  that 

it  contains  45.89!  fixed  carbon,  15.65$  volatile  hydrocar- 
bons and  combined    isture,  and  7.55$    ash.     The  sulphur 

(   tent    is  II. till',,  contained  partly  in   the  fixed  carbon  and 
partly  in  the  volatile  constituents.     The  calorific  power  is 

reported  to  compare  well  with  coal  of  average  quality.  II. 
Brian  Pearson,  who  is  on  the  hoard  of  directors,  estimates 

that  the  fuel  can  be  sold  for  bis.  per  ton.  There  is  no 

good  reason  why  the  nature  of  the  raw  material  and  the 

patent   process  of  manufacture  should  be  kept  secret. 
Rut  a  much  more  serious  item  in  the  coal-substitute  line 

is  the  epoch-making  evenl  signalized  by  the  departure  on 

its   first    voyage  of   thi  oing   Selandia.     This  ship 

is  propelled  by  Diesel  oil-engines  of  2500  indicated  horse- 
power, which  will  drive  it  at  11  knots.  Tts  dimensions 

are:   length  370  ft.,  beam  53  ft.,  depth  .'10  ft.,  registered 
tonnage  4004.  and  cargo  ampacity  74no  tons.  The  vessel 
has  been  built  \tf  Burmeister  &  Wain,  of  Copenhagen,  the 
owners  are  the  F.ast  Asiatic  Petroleum  Co..  and  the  route 

to  be  served  will  be  between  Copenhagen  and  Bangkok, 

with  variations  at  each  end  aeording  to  requirements.  It 

is  stated  that  the  first  voyage,  which  commenced  on  Feb- 
ruary 2ti.  will  be  prolonged  to  Japan.  The  small  amount 

of  space  required  lor  (he  oil  fuel  makes  it  possible  to 
perforin  a  round  trip  without  refilling,  and  the  fuel  will 

naturally  be  taken  aboard  in  the  Fast,  where  it  is  cheap- 
est. There  are  no  funnels,  and  the  exhaust  from  the  engines 

is  carried  up  the  masts.  In  addition  to  the  main  oil-engines 
there  are  others  which  are  used  for  producing  the  com- 

pressed air  required  for  the  starting  and  reversing  appa 

rains  and  for  generating  electric  current.  Practically  all 
the  auxiliary  machinery  on  board  is  driven  by  electric 
motors,  namely,  the  ballast,  sanitary,  and  bilge  pumps,  the 

refrigerating  plant,  the  winches,  windlasses,  and  steering 

gear,  and  the  lubricating-oil  pumps.  A  small  boiler  is  pro- 
vided, burning:  oil  fuel,  tor  the  purpose  of  heating  the 

ship.     A  sister  ship,  the  Jutlandia,  similar  in  every  detail. 

is   being  built    for  the  same  c   pany  by  Barclay.   Curie  & 
Co.  of  Glasgow.  Burmeister  &  Wain  have  another  ship 

of  the  same  type  and  size  Dealing  completion,  and  also 

two  larger  and  two  smaller  ones.  During  the  last  few 
days  it  has  been  reported  that  the  Hast  Asiatic  Petroleum 

Co.  has  jriven  a  further  order  for  two  10.000-ton  cargo 

boats  of  3000  i.h.p.,  and  that  the  Swedish  Xorthstar  com- 
pany has  placed  orders  at  Copenhagen  for  two  large  steam 

eis.  It  is  hardly  necessary  to  say  that  the  success  of 

the  Diesel  oil-engine  for  marine  and  other  purposes  will 

have  a  far-reaohing  effect  in  many  industries.  They  will 

spread   the  use  of  the  internal-ciiinbustion   motor  in   many 
directions  where  continuity  of  running  for  lengthy  periods 
is   an    indispensable   feature. 

In  writing  a  year  ago  of  the  performance  of  the  Nundy- 
droog  gold  mine,  belonging  to  the  Knlar  group  in  India, 
operated  by  John  Taylor  &  Sons.  I  mentioned  that  the 
year  1910  was  a  record  one  as  regards  yield  and  profit. 

The  results  for  1911  now  published  show  a  still  further 

increase  in  prosperity.  The  company  was  originally  formed 

in  1882,  but  it  was  not  until  1SSS  that  success  was  won. 
Since  then  the  output  has  steadily  advanced,  except  during 

the  years  1S98-1910,  when  Die  workings  passed  through  a 
lean  zone.  During  1911  the  stamps  crushed  102,873  short 

tons  of  ore,  yielding  81,629  oz.  bullion  by  amalgamation. 

and  S544  oz.  by  cyaniding,  making1  a  total  of  90,173  oz.. 
worth  £339,243.  The  amount,  of  ore  crushed  was  greater 

by  952  tons  and  the  value  of  the  yield  greater  by  £4494 

than  during  1910.  The  working  cost  was  £140,002,  as  com- 
.1  with  £163,812.  In  addition  £21.870  was  paid  as 

royalties,  and  £8252  as  income  tax;  £10.000  has  been  added 

to  the  reserve  fund,  £10.251  written  off  for  depreciation 
of  plant.  £14,475  spent  on  additional  machinery.  £3S20  paid 
as  percentage  of  profit  to  the  directors  and  managers,  and 

toll. 1)00  placed  to  the  'shares  appropriation  account.*  The 
dividend  absorbed  £127,350.  being  at  the  rate  of  45r,  .  as 
compared  with  £117,916,  and  41--/,  for  1(110.  During  the 
year.  12.090  ft.  of  development  work  was  done,  and  on 
December  31  the  reserve  was  estimated  at  160,559  tons,  an 

increase  of  2308  tons  during  the  year.  Additional  ground 

has  been  acquired  during  the  year  10  the  north  and  west 

of  the  old  boundaries.  The  superintendent,  C.  H.  Rich- 
ards, gives  interesting  information  as  to  recent  discoveries, 

all  pointing  to  the  continuance  of  the  present  satisfactory 
condition  of  things.     The  workings  are  now  down  2450  ft. 

vertical,  or  30511   ft.  on   the  lode.     This  is  one  of  the     -i 
interesting  as  well  of  the  most  valuable  Indian  gold  mines, 

and  its   prosperity  is   pleasing. 
An  unexpected  slump  in  Anglo-Continental  shares,  from 

£8  i"  £5,  on  March  15.  caused  a  collapse  in  the  Nigerian 
tin  department  in  London.  The  general  tone,  however,  of 
the   London   share  market  has  improved   lately. 
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General  Mining  News 

ALASKA 

■ll    M    II 

I'll.-  February  report  of  the  Alaska  Tread  well  O.  M. 
I  shows  a  production  "i  free  gold  ami  concentrate  with 

a  'realisable  value'  of  $130,051.     Operating  expenses  tor 
Ihe  month  amounted  t"  $88,302  ami  <   struction  expenses 
i..   $15,004,   leaving   a   nel    profit,  estimated,   of   $26,595. 
The  yield  per  ton  was  $2.11.     Tin-  Block  of  broken   ore 
aras  increased   1562  inns.     Daring  the  month  1020  ft.  of 
development  work  was  done.    The  mill  crushed 
82,020  tons  of  ore. 

Copper  Rrvn 

Tin'  Bonanxa' copper  mine,  the  Guggenheim 
property  which  disbursed  $10,000,000  in  divi- 

dends,   shipped    16,000    tons    cif    'Hi',    val   I    al 

-  ;. "iiin. nun.  in  the  period  for  which  the  dividend 
was  declared,  tin*  first  nine  months  of  operation, 
which  wa>  commenced  last  April,  The  divi- 

dend «a>  made  possible  by  the  completion  of 

tin-  Copper  River  &  Northwestern  railroad. 

ARIZONA 

Pinal  Counts 

Thi'  Ray  Con.  Copper  Co.  in  February  pro- 
duced   2,140,000    II).    copper,    according   to    its 

regular   ithly  report,  just  issued.    Tin-  profit 
for  the  month  was  about  $95,000.    The  January 
production   amounted   i<>  2,476,944   lb.   copper. 
During   February  the  company   treated  93,794 

tons  of  on'  assaying  1.66  In  1.859!  copper.    The 
company  has  sold  all  of  its  March  copper,  ii  is    kilns  of  riverside  Portland  cement  en, 
reported,  a  hum-  part  of  the  April,  and  a  fail 
amount  of  the  May  output.     Mine  than  half  oi 
the  outstanding  Ray  Centra]  shares  have  been 
deposited  for  exchange   for  Hay  Consolidated, 

ut'  eight   for  one. CALIFORNIA 

tin-  dredging,  rights  for  four  miles  ol    rivei   bed  along  ih>- 
north    fork   of   the    American    river,   i   rding   to   advices 

from  Auburn.     !■'.  A    \i   id  R,   II.   Young  have  their 
shatt  at  Succor  Flat  down  about  30  ft.     They  ox|   i  to 
liinl  pay  gravel  with  a  further  depth  ol  00  feet, 

s  i\   Bern  irdi  io  <  lot  vn 

Is.  .1.  Bledsoe,  judge  of  the  Superior  Court,  has  decided 
thai  the  F,  Q.  Cottrell  device  for  the  electrical  precipita 
linn   of   suspended    particles   at    the   California    Portland 

Cei   i    I'n.'s   plant    has    i    the   requirements  "I    in-   in 
junction  issued  a  year  ago  when  complaint  was  made  bj 
orange  growers  in  the  vicinitj  that  the  plant  was  damag 
ii i-_r  their  orchards.     An  examination  of  the  groves   was 

SHOWING   EXPERIMENTAL  COT- 
TRELL   UNIT   AT    LEFT   AND    ERECTION    UF    PERMANENT   EQUIPMENT    AT 

RIGHT. 

a  basis 

[nyo  County 

The  Skiilim  Mines  Co.  in  February  prutluceil  $11.1)112 
in  bullion.  Development  and  operation  costs  amounted  I" 
$8724,  leaving  a  net  profit  for  the  month  of  $3078.  The 
mill  treated  1350  tons  of  ore. 

A  Ill-stamp  mill  has  been  ordered  for  the  Wilshirc 
Bishop  Creek  mine  from  the  Traylor  Engineering  Co.  The 

mill  will  have  1250-lb.  stamps.  Gay-lord  Wilshire  is  pres- 
ident of  the  company  owning  the  property.  Algernon 

Del  Mar  will  have  charge  of  the  construction  of  the  mill. 

Nevada  County 

(Special  Correspondence.) — George  Scarfe,  manager  for 
the  South  Yuba  Water  Co.,  has  notified  local  mining. com- 

panies not  to  depend  on  water  for  power  purposes  after 
June  11).  This  is  due  to  the  exceedingly  light  rainfall, 
which  is  less  than  half  of  normal.  The  Empire  Mines  Co. 
will  install  an  electric-power  plant. 

Grass  Valley,  March  25. 

Jacob  and  Joseph  Weissbein  have  brought  suil  in  the 
Superior  Court  of  Yuba  county  to  recover  from  Ihe  Tarr 
M.  Co.  et  al  possession  of  the  old  Blue  Point  property, 
sometimes  known  as  the  Paddy  Campbell.  The  defend- 

ants include,  in  addition  to  the  Tarr  company,  the  New 
Blue  Point  M.  Co.  and  E.  W.  Tarr,  former  president  and 
general  manager  for  the  company.  The  AYeissbein  broth- 

ers years  ago  secured  possession  of  the  Campbell  prop- 
erties on  a  mortgage,  and  it  is  alleged  that  they  were  in 

possession  when  Paddy  Campbell  sold  the  property  in 
question  to  the  New  Blue  Point  company  in  1890.  The 
Weissbein  brothers  are  residents  of  San  Francisco. 

Placer  County 

Henry  Jones,  M.  Langstaff,  and  associates  have  acquired 

made  recently  by  Et.  E.  Swain,  of  the  faculty  of  Stanford 
University,  and  it  is  stated  that  bis  report  probably  was 

the  basis  of  the  court's  decision. 
Shasta  County 

(Special  Correspondence.) — The  Blue  Ledge  copper  prop- 
erties, in  the  extreme  northern  part  of  this  county,  have 

passed  into  the  hands  of  La  Compania  Metalurgica  Mex- 
icana,  according  to  records  filed  with  the  County  Recorder. 
The  new  company  is  organized  under  the  laws  of  New 
Jersey.  The  purchase  price  is  not  given,  but  is  said  to 
be  large.  The  Blue  Ledge  company  has  expended  a  large  sum 
in  development  work.  The  property  has  large  orebodies 

of  high-grade  copper,  containing  also  gold  and  silver.  Much 
placer  and  hydraulic  mining  is  going  on  in  the  Salmon 
river  and  other  districts.  The  recent  rains  and  snow  aided 

the  miners  to  some  extent,  but  the  lack  of  sufficient  water 
will  install  an  electric-power  plant. 

Vreka.  March  24. 

Complaint  was  made  to  the  Mammoth  Copper  Co.  by 

a  committee  of  the  Shasta  County  Farmers'  Protective 
Association,  on  March  26,  that  fumes  from  the  smelter 

damage  crops  as  far  south  as  Redding  and  Anderson,  par- 
ticularly after  a  rain  and  north  wind.  When  the  Bala- 

klala  smelter  was  shut  down  about  a  year  ago  it  was 
thought  that  the  bag-house  at  the  Mammoth  smelter  would 
prevent  injury  to  crops  from  that  source,  but  the  ranch- 

ers now  assert  that  sufficient  protection  is  not  afforded  by 
the  bag-house. 

The  Afterthought  Copper  Co.  is  planning  the  resumption 
of  work  at  its  property,  20  miles  east  from  Redding.  The 
company  owns  19  claims,  of  which  18  are  patented.  The 
present  corporation  succeeded  the  Great  Western  Gold  Co., 
which  itself  was  a  reorganization  of  the  Afterthought  M. 
Co.  T.  H.  Adams,  of  Indianapolis,  president  of  the  com- 

pany, with  L.  A.  Townsend,  a  director,  and  S.  E.  Brether- 
ton,  manager  for  the  company,  recently  inspected  the  hold- 
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ings.     Mr.   Adams  said  thai   probabl   instruction  of  the 
■planned  branch  railroad  I   nnecl  the  property  and 

Bella  Vista  station  would  be  started  daring  the  coming 

summer.  The  company  is  planning  i"  add  a  zinc-ore  treat- 
ing plant  in  the  smelter. 

The  Noble  Electric  Steel  Co.  has  resumed  operation  of 

its  large  furnace  at  Heroult  alter  a  shut-down  of  a  month 
mi  relining  the  furnace.  Several  additional  furnaces 

will  be  l'nt  in  commission  this  spring.  The  Bully  Hill 

Copper  M.  &  s.  Co.  is  planning  to  resume  operation  at 

Delamar  by  treating  zinc  ore,  and  a  plant  for  zinc  ore  treat- 
ment may  lie  built  soon.  The  smeller  has  been  closed  for 

21   months. 

TUOLUMXE   COI'NTY 

(Special  Correspondence.)— A   boring  machine  has  been 
installed  at  the  Basin  mine  to  prospect  the  claims  owned 

by  the  Columbia  Basin  &  Development  Co.  The  Repub- 
lican mill  is  completed  and  several  hundred  tons  of  rich 

ore  now  awaiting  crushing  -will  he  placed  at  once  under  the 
stamps.  The  adil  at  the  Mcl'herson-McOorniiek  claim,  near 
Jacksonville*'. will  he  run  to  the  1500-ft.  mark  and  active 
work  will  lie  started.  At  the  Melones  mine,  in  the  Tuttle- 

town  district,  a  great  find  was  made  last  week  on  the  1350- 

ft.  level  on  a  vein  averaging  'JO  in.  The  value  of  the  dis- 
covery is  estimated  at  $21111.111111.  The  Melones  has  generally 

been  regarded  as  a  low-grade  proposition,  though  it  is 
situated  in  a  rich  pocket  district.  Work  has  started  in 
earnest  at  the  Columbus  near  Tuolumne.  Qood  Ore  has 

.just  been  found  at  the  400-ft.  level  in  the  Drcisatn  mine  at 
Arastraville. 

Tuolumne.  March  25. 

COLORADO 

Clear  Creek  Cootts 

1  Special  Correspondence.) — Warren  &  Co.  have  taken 
a  lease  on  the  west  Donaldson  vein,  operation  being  through 
the  Rock  ford  adit.  Shaffer  &  Co.  have  taken  a  lease  in 

the  Centurian  shaft,  work  being  done  between  the  Rock- 
ford  and  Centurian  adits.  F.  Fransen.  manager  of  the 

Moon  Anchor  property,  has  resumed  operation,  and  ship- 
ments will  be  started  soon.  The  company  plans  erecting 

a  25-ton  mill  during  the  coming  summer.  The  MeKelvey 
mill  is  running  steadily,  with  an  average  of  20  tons  of 
.ore  per  day.  A  number  of  improvements  are  now  being 
made  about  the  plant. 

Idaho   Springs.   March  21. 

Gilpin  Countv 

The  Ingalls  mine,  Nevada  district,  is  to  be  reopened 
by  L.  II.  Toagarden,  according  to  Central  City  advices. 

The  property  has  a  600-ft.  shaft.  Mr.  Teagarden  also 
will  reopen  the  Skelley  mine  on  Quartz  hill,  near  the 

Illinois  and  Edinburgh  properties.  Machinery  for  both 

the  In-alls  and  Skelley  mines  has  been  ordered  from 
I  leaver. 

Lake  County  (Leadville) 

A  new  schedule  has  been  offered  t"  zinc  shippers,  apply- 
ing particularly  to  the  lower  grades  of  zinc  carbonates, 

with  22';    zinc  as  its  basis.     It    is  reported   that    two  zinc- 
buying    c   panies    have    bid    for    the    ore.      One   offers   $3 

and  the  other  $3.50  per  ton  for  the  grade  mentioned,  with 
50c.  variation    per  unit. 

The  machinery  tor  the  Mt.  Champion  M.  Co.'s  new  mill 
has  been  delivered  at  the  property,  at  the  head  of  Half 

Moon  gulch,  alter  considerable  difficulty  in  transportation 
owing  to  the  recent  snowslides.  The  equipment  includes  a 
set  of  No.  4  Samson  crushers,  rolls,  tube-mill,  and  two 

Deister  tables.  The  capacity  will  be  75  tons  per  day,  but 

it  is  reported  that  if  the  mill  is  successful  the  capacity 
will  be  doubled  this  summer.  Work  has  been  continued 

through  the  winter  and  there  is  a  large  amount  of  ore 
.ready.  The  new  mill  on  the  Helena  property  will  be  ready 
in  the  near  future.  The  collar  of  the  shaft  and  the  head- 
frame  are  to  be  raised  12  ft.,  and  a  trestle  will  be  built 

to  the  new  50-ton  ore-bin  at  the  mill.  The  Iron-Silver  com- 

pany recently  found  a  new  orebody  south  of  the  hitherto 
proved  ground.     The  company  in  1011  shipped  40,811   tons 

of  zinc.  lead,  and  iron  sulphides,  zinc  carbonate,  ami  lead 
carbonate.  The  Great  Eastern  is  to  have  an  electric  hoist. 

Shortage  of  cars  has  resulted  ill  the  storing  of  12(111  tons 
mI   ore  in  the  bins  of  the  Ibex  mine. 

San  Miguel  County 

The  Colorado  Carnotite  Co..  of  Telluride.  owning  prop- 
erties in  the  Paradox  Valley  district,  is  making  preliminary 

plans  for  the  erection  of  a  concentrating  plant,  according 
to  recent  reports.  The  plant  will  treat  carnotite  and  other 
uranium  and  vanadium  ore.  of  which  there  is  said  to  be 

Large  deposits  along  the  Dolores  river,  in  San  Miguel  and 

MoutTOse  counties.  Interesting  photographs  taken  by  ex- 
posure  to  light  from  carnotite  ore  only  recently  were  made 
at    Telluride. 

Tellkk  County  (Cripple  Creek) 

William  Millar  and  associates  of  Victor  have  obtained 

a  three-year  lease  on  the  Jennie  Sample  O.  MT.  Co.  property. 
L.  Campbell  and  associates,  lessees  on  the  Mollie  Kathleen 

property,  Tenderfoot  hill,  recently  discovered  rich  ore  in 
a  winze  sunk  from  the  100-ft.  level.  The  Stratton  estate 

is  erecting  an  electric  hoist  at  one  of  the  Longfellow  shafts. 
Bull  hill. 

T.  R.  Countryman,  engineer  of  the  Roosevelt  deep-drain- 
age adit,  in  a  report  issued  March  IS.  asserts  that  the 

work  already  has  paid  lor  itself.  On  March  0  a  heavy 
How  was  developed  in  the  breast  of  the  adit,  and  the 

ground  continually  Caved.  The  flow  increased  nntil  from 
this  source  5240  gal.  of  water  per  minute  poured  on  March 

11.  On  the  same  day  the  How  from  the  portal  amounted 

to  17.5011  gal.  per  minute.  The  flow  since  has  decreased 
1000  to  15111)  gal.  The  total  subsidence  in  the  Gold  Coin 
shaft,    measured    March    17.    was    IIS    ft.,    showing   a    fall 

of  eight    le.t    betw   i    March   1   and  March   IS,  or  a  rate 

lit'  15  It.  per  month.  On  a  basis  of  $5000  per  vertical 
Eoot  as  the  cost  of  lowering  the  general  water-level  by 

pumping,  Mr.  Countryman  estimates  that  the  adit  has  paid 
for  itself,  although  its  benefit  has  only  just  commenced 

to  be  evident.     His  report  in  detail  is  as  follows: 

"Feet. 

Total  
distance  

from  
shaft  

to  breast,  
March  

11,  1912.  
.  8,876 

Total  
distance  

from  
shaft  

to  breast,  
March  

1,  1912.  
.  .    8,817 

Progress  March  1  to  11,  1912          59 

Total  progress  since  resuming  work  in  Sept.  1911. .  .   1.113 
Total  length  of  adit,  portal  to  breast   16,857 

IDAHO 
Aha  County 

Dredging  operations  in  the  Boise  basin  are  producing 

$40,000  per  month,  acording  to  a  report  in  the  Tribune 
of  Salt  Lake  City.  The  area  was  first  worked  by  American 

placer  miners  in  the  early  days,  and  later  re-worked  by 
the  Chinese.  The  Boston  &  Idaho  Dredging  Co.  has  a 

large  Risdon  dredge  with  a  capacity  of  2500  eu.  yd.  per 

day,  on  Elk  creek,  and  a  15-ft.  Bucyrus  dredge.  The  yield 
is  reported  to  be  17c.  to  50c.  per  cubic  yard. 

Idaho  County 

A  report  from  Elk  City  states  that  at  least  five  com- 
panies are  preparing  to  operate  this  season  in  the  Dixie 

placer  district.  The  Central  Idaho  P.  &  M.  Co.,  for 
which  J.  Hudson  Wise  is  manager,  cleaned  its  ditches  last 

fall  and  is  taking  in  hydraulic  pipe  and  giants.  Its  prop- 
erty is  in  Fourth  of  July  gulch.  The  Idaho  Realty  & 

Power  Co.  has  equipment  on  the  ground  for  an  active 
season.  The  company  enlarged  its  ditch  last  fall.  S.  R. 

Gayton  is  manager  for  the  company.  The  Salmon  River 

Mines  Co.  "will  soon  start  work  on  the  bars  owned  by  the 
company.  Operation  will  be  by  the  drag-scraper  system, 
and  a  complete  electric  plant  has  been  built  to  supply 
power.  J.  R.  Painter  is  general  manager  of  the  property, 
which  is  about  fifteen  miles  south  of  Dixie.  Construction 

of  flumes  and  sluices  is  now  going  on  at  the  Lemhi  bar, 

owned  by  the  Adams  brothers  of  Chicago.  Walter  Cook 

is  manager  of  the  property.  Several  other  bars  along  the 

Salmon  river  are  being  considered  by  capitalists,  it  is  re- 

ported. 
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MONTANA 

l.i-.  '      ten 

,1  Correspondence.!  The  Libb)  Placer  Co.'s  hj 
■Iranlii-  i  ■  I  it  n  t  on  Libby  creek,  which  «a*  bnill  last  year,  u 
to  he  started  early  in  April  and  will  be  operated  through 
mil  the  teason,  according  to  John  P.  Wall,  attorney  for  the 
company  bare.  It  was  completed  only  a  slam  time  before 
•rinter  .-•■!  in,  bnl  m  operated  during  the  tow  weeks  thai 
the   weather  permitted.     Then  work  was  suspended  until 

this  spring.     Tin'  i   pany  is  the  largest  >-<>i-|i..r\n i. 
gaged  in  placer  mining  in  the  l.ililiv  district,  ami  owns  aboul 
[000  seres  "t   gold-bearing  ground  on  Libby  creek,     The 
corporation  is  composed  largely  of  Butte  men,  headed  by 
I'.  .1.  Brophy. 

Libby,  March  23. 

UaDiaOK    I'm  sty 
Tin-  placer  mining  season  will  soon  open  in  Alder  gulch,  if 

the  weather  of  the  past  few  weeks  continues,  There  is  an 
abnndanea  of  water.  The  Shatter  mill  at  Virginia  City  is 
sboul  to  li>'  started  on  ore  from  il»'  Nelson  mine.  S.  H. 
Ribbel  is  manager  of  the  mine  for  lessees. 

NEVADA 

Clark   County 

The  Searchlight-Spokane  mill  lias  been  placed  in  opera- 
lion  and  is  treating  ore  from  the  Princess  property.     Mil- 

ton IfcKee  is  superintendent  of  the  mill,  which  is  operated 
by  elect rieity. 

Humboldt  County 

Charles  Kay  has  found  a  good  vein  of  gold  ore  on  his 
claim  near  Lovelocks. 

Lincoln'  County 

The  Eome  Hun  Copper  Co.  has  been  incorporated  with 
a  capitalization  of  $100,000  in  1,000,000  shares.  The  new 

company  owns  eight  claims  adjoining  the  Day-Bristol  Con. 

M.  Co.'s  property  in  the  Jackrabbit  district.  M.  C.  Godbe 
is  president  of  the  company.  E.  S.  Woodward  vice-presi- 

dent, and  II.  F.  Earle  secretary  and  treasurer. 

Nye  County 

The  Tonopah  Extension  M.  Co.  has  started  sinking  a  new 

shaft  on  its  O.  K.  claim,  1600  ft.  west  of  the  present  work- 
ing shaft,  and  will  carry  it  to  a  depth  of  1000  ft.,  according 

to  present  plans.  The  present  two-compartment  shaft  is 
inadequate  for  the  mill,  it  is  said. 

The  production  of  the  Tonopah  district  for  the  week 
ended  March  23  is  summarized  as  follows  by  the  Tonopah 

Miner:  "The  Tonopah  Mining  Co.  sent  3350  tons,  the  Bel- 
mont company  22.30  tons,  the  Montana-Touopah  1029  tons, 

the  Tonopah  Extension  10S5  ions,  the  West  End  638  tons, 

and  shipped  75  tons  to  the  smelter,  the  MacNamara  440 

tons,  making  the  total  production  for  the  week  SS67  tons, 

the  estimated  value  being  $221,675." 
The  Big  Four  is  about  to  build  a  mill,  according  to  an 

announcement  by  L.  K.  Koontz,  president  of  the  corpora- 
tion. The  first  unit  is  to  have  ten  stamps,  and  a  capacity 

of  50  tons  of  ore  per  day.  Friction  within  the  War  Eagle 

M.  &  M.  Co.  has  culminated  in  the  levying  of  two  attach- 
ments, one  for  about  $25,000  and  the  other  for  $3600,  on 

the  mill  and  other  property  of  the  company.  The  first  is 
on  an  alleged  promissory  note,  held  by  W.  C.  Lamb,  and 

the  second  is  on  claims  of  the  Wittenberg  Warehouse  & 
Transfer  Company. 

Storey  County  (Comstock  Lode) 

The  report  of  ('.  H.  Fish,  superintendent  for  the  Con. 
Virginia  M.  Co.  for  the  year  ended  February  20,  shows 
that  during  that  period  3077  tons  of  ore  was  produced. 

The  previous  report  stated  that  552  tons  was  in  process 
of  reduction,  and  with  this  the  total  amount  of  ore  treated 

during  the  year  in  the  Sutro  mill  was  3629  tons.  There 

is  on  hand  in  the  bins  12  tous  of  ore  assaying  about  $94 
per  ton,  and  189  tons  assaying  about  $24  per  ton.  On 

March  1  the  designation  of  levels  in  the  mine  was  changed 

to  conform  to  the  system  used  in  the  Mexican,  Ophir, 
Union  Con.,  and  Sierra  Nevada  mines. 

Operation  is  to  be  resumed  soon  on  the  Clermont  Con. 

B    i  o,  propei tj .  • = .  thi    I  lowery  dial i  ;   the 
C   stock.    I..  J.  Mmpliv  was  elected  president  of  the  ,   i 

pany  al  the  annual  meeting  recently  held,    ■'.  D.  M    is 
superintendent  of  the  property    The  main  ihafl   i>  down 
110  feet. 

For  tin'  week  ended  March  23,  work  m  the  Ophir  was 

confined  principalis  to  the  2100-ft.  level.  The  total  pro 
duotion  t"i  the  week  was  192  tons  averaging  $27.80.  Along 
with  the  usual  repair  work,  the  ion.  Virginia  mine  pro 

duced   13  tons  of  ore  averaging  t'-M.97.    The  usual  repait 
work   was  done   in   the   Union.      The   Mexican    mill    ran    0 

of  the  lime  and  treated    104  Ions  of  ore.  of  which  the  uioss 

assay  value  was  $9817.     The  Crown  Point   produced  252 

cars  of  ore,  averaging  $6 J.7  per  ton.    The  Comstock  I'   p 
lie  Association  report  for  the  week  shows  thai  the  water  on 
Saturday  si   1  aboul  295  it.  below  the  2:100  ft.  level. Was  1 1  ob  County 

Press  reports  slate  thai   James  Scene,  owner  of  the  Nar- 

PART  OF   NEVADA  AND  CALIFORNIA. 

ragansett  group  of  claims,  has  discovered  the  source  of 
rich  float  found  on  that  property,  which  is  a  few  miles 
to  the  north  of  Reno.  The  discovery  was  made  in  a  shaft 
now  being  sunk  by  Secoy,  at  a  depth  of  56  ft.  One  assay 
of  the  ore  is  reported  to  have  shown  300  oz.  silver  and  1 

oz.  gold  per  ton. 
White  Pine  County 

The  Oiroux  Con.  Mines  Co.  is  now  hoisting  ore  from 
the  Bunker  Hill  shaft,  and  in  a  few  weeks  should  begin 
steady  shipment  to  the  Steptoe  concentrator  at  McGill. 
Retimbering  is  being  done  in  the  lower  workings  of  the 

Bunker  Hill.  'Pumping  for  one  hour  per  day  is  sufficient 
to  remove  the  water  in  the  sump.  At  the  Morris  the 
four  boilers  have  been  bricked  in,  and  pipe  connections 
are  being  made.  The  two  large  hoists  for  the  skips  are 
in  place,  but  nave  not  been  connected.  A  smaller  hoist 
will  operate  the  cage  in  the  third  compartment  of  the 
shaft.  Much  heavy  work  remains  to  be  done  in  building 
the  ore-bins. 

The  Veteran  is  shipping  about  1100  tons  of  ore  per 
day.  The  ore  is  taken  from  the  400-ft.  level,  where  the 
caving  system  is  being  used.  The  company  has  about  325 
on   the  payroll. 

NEW  MEXICO 

Grant  County 

George  Utter  is  reported  to  be  planning  additions  to  his 
zinc  concentrating  plant  near  Silver  City.  He  recently 
shipped  a  carload  of  concentrate  to  Oklahoma.  The 
Chloride  Flat  M.  Co.  is  making  regular  shipments  of  silver 
ore  to  the  El  Paso  smelter. 
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■  npany*!  bistort .     The  company 
r Ik-  surplus,  bringing  11  to 
I 1,108  »ii-  w rilten  off,  mi 

increaw   over  the  preceding  year  •  •!  $1  Wi,309. 

MEXICO 

While  the  revolution  has  iuterferad  with  much   Foreign 

eoi   niiil  activity  and  with  man)  raining  ventures,  accord 

Log  i..  I. iir  pren  advices,  uol  nil  the  properties  are  affected 
bj  the  internal  political  troubles  "l  the  country.  The  A.  S. 

A  li  Co.  smelter  al  Aguaaealientes  i>  in  operation,  although 

interrnptiona  in  the  train  service  have  Btopped  ore  »li i i ■ 
ments  from  the  north.  If  the  San  Luis  division  of  the 

Nan. .lull  Railways  is  pul  oul  "I  commission,  however,  the 
smelter  will  be  able  i"  run  only  a  week  or  so.    The  La  Dura 

M.  tt  M    Co.  property,  in  B   ira,  i-  still  in  operation,  and 
the  usual  production  is  being  maintained,  according  t"  late 
reports.  According  to  good  authority,  the  Compagnie  du 
Boleo,  in  Baja  California,  is  oparatiiig  as  usual.  The  Wesl 

Mexican  Mines,  Ltd.,  of  Guadalupe  y  Calvo,  mill  lias  been 

slim  down,  but  those  in  charge  are  not  alarmed  si  the  out- 
look. Musi  of  the  Parral  district  properties  are  being 

operated. 
WESTERN  AUSTRALIA 

(Special  Correspondence.) — (in  February  Hi  a  oyelone 
did  a  great  ileal  of  damage  in  ihis  town  and  around  the 

mini's.  The  Power  company's  mains  are  down,  and  the 
Boulder,  ECalgurli,  Smith  Kalgurli,  Perseveranee,  Lake 

View  A  Siar.  and  Oroya  Links  mini's  are  temporarily  al- 
nn'si  al  a  standstill.  January  was  excessively  warm.  The 

temperature  rose  to  over  L09'  on  the  20th,  and  on  eight 

days  in  the  month  100'  or  over  was  registered.  On  Feb- 
ruary 1  the  mercury  rose  to  over  111  degrees. 

Kalgoorlie,  February  Hi 

Among  the  Copper  Mines 

The  Elmore  vacuum  plant  at  the  Sltlitjelma  company's 
mines.  Norway,  during  February  produced  876  tmis  of  cop- 

per concentrate. 

Utah  Con.  in  February  produced  16,000  tons  of  ore, 

which  exceeds  the  liill  average  monthly  production  by  2000 
t"iis.  according  to  a  report    from  Salt   Lake  City. 

The  Miami  Copper  <'o.  produced  983,500  11).  copper  in 
the  ten  days  ended  March  20,  as  against  .594.140  lb.  in 
the  first  ten  days  of  the  month.  It  is  believed  that  when 

the  machinery  gets  into  good  working  order  the  concen- 
trator can  turn  out  more  than  3,000,000  lb.  of  copper  per 

month.  The  sixth  unit  was  put  in  operation  at  the  end 
of   February. 

Tim   re  Phillips  has  discovered  a  large  deposit  of  ore 

resembling   in    appearance   that    of   the   Ray   property   on 
land  situated  at  Christmas,  (iila  county.  Arizona,  according 

to  recent  press  despatches.  The  A.  S.  &  R.  Co.  is  reported 

to  have  secured  options  on  every  promising  claim  between 

Hayden  and  Troy.  The  options  cover  all  claims  around 

Christmas  excepting  the  Christmas  mine  and  the  claims 
held  by  Phillips. 

The  A.  S.  &  R.  Co.,  according  to  a  New  York  report 

in  the  Boston  Stirs  Bureau,  in  the  year  ended  December 
31,  earned,  before  deductions,  more  than  $6,000,000.  This 

includes  the  Smelters'  equity  in  the  earnings  of  the  Amer- 
ican Smelters  Securities  on  its  common  stock,  now  all 

owned  by  the  A.  S.  &  R.  Co.  The  Smelters'  earnings  ou 
its  common  stock,  after  deductions,  will  show  about  $4,500,- 

000,  including  the  equity  in  the  Smelters  Securities  com- 
mon   stock. 

The  Ray  Con.  Copper  Co.'s  annual  report  shows  the 
following  assets  on  December  31 :  Property,  $7,903,383 ; 

expenditures,  additions,  construction,  equipment,  and  de- 
velopment, $6,716,119;  deferred  charges  to  future  income, 

f 22,742;  rash  in  haul.  equity   in  copper  in  Iran 

uippliott,     -i, o 'i  ,o      accounts     r   ivable, 
$H1,U43;  treaaurj  stork,  JfiOOj  outside  invest   nU,  11,025, 

000;  total.  $17,038,400.     Liabilities :  capital  stock,  111,091, 

firs!  mortgage    bunds,    •  1,000,1    payable, 
-   .i    freight  .iii.l  treatment,  1294,918;  deferred  liabili 
ties.   $75,200;   surplus    from   sale  of   securities,   $259,137; 

undivided  profits,  $298,    total  109. 

\   i    ini;  14,736,617  lb.  "I  copper,  valued  al  $10,275. 

707.  was  exported  from  Japan  i"  various  foreign  countries 

lull,  the  figures  showing  a  decrease  ..]'  1,012,802  lb. 
and  $412,329,  as  against   16,349,266  lb.  and  $10,558,097  for 
the  previous  year.    The  decrease  is  attributed  to  the  BBCUmu 

lation  "t   stocks  in  the  European  anil  American  markets. 

consequent  u]    the  economic  inactivity  abroad.     Of  the 

total  export,  copper  ingots  ami  bullion  were  exported  to  the 
extent  of  44,079,564  lb.,  valued  at  $10,006,290;  copper 
sheets  to  the  extent  ,,f  :i;,2.S04  lb.,  valued  at  $96,628,  and 

copper  wire  to  the  extent  of  304,188  lb.,  valued  at  $78,849  — 

Japan  Times. 

Goldfield  Consolidated  Report 

The  lotal  production  of  the  Goldfield  Consolidated  Mines 

Co.  during  February  1912  was  27.041  tons  of  ore,  contain- 
ing $740.79:!.  or  an  average  of  $26.80  per  ton.  The  whole 

was  milled  with  an  average  extraction  of  $25.08  per  ton, 

or  93.57%.  The  total  net  realization  was  $487.2(12,  or 

$17.04  per  ton.  During  the  month,  2809  ft.  of  develop- 

ment work  was  performed.  The  total  cost  of  mining,  de- 
velopment, milling,  office  and  general  expense  was  $7.47  per 

ton.  distributed  as  follows: Mining: 

Development     $0.90 

Stoping     2.62 

     $3.58 

Transportation            0.09 
Milling             2.19 
Marketing            0.33 

General  expenses   *.         0.48 Bullion    Tax             0.20 

t  'oust  ruction             0.54 

Total  cost  of  operation         $7.47 

Miscellaneous  earnings            0.03 

Net  cost  per  ton       $7.44 

The  sill  of  the  428  slope  in  the  Clermont,  being  cut 

from  the  466-intermediate  between  the  650  and  750-ft. 

levels,  was  considerably  extended,  and  produced  561  tons 

of  ore  averaging  $48.57.  The  004-raise  from  the  1000-ft. 
level  rising  up  toward  the  .334  on  the  south  end  of  the 

900-ft.  level  produced  472  tons  of  ore  averaging  $93.  The 
3-E  sill  on  the  150-ft.  level  in  the  Mohawk  near  the  old 

Sheets-Tsb  workings,  was  again  extended  and  produced 

59  tons  of  ore  averaging  $17.57.  The  3-D  sill  on  the 
same  level  is  being  extended  along  the  south  end  of  the 

old  Sbeets-Isb  workings,  and  pi'oduced  70  tons  of  ore  aver- 
aging $70.27.  The  No.  29  drift,  being  cut  around  the 

3-E  stope  in  the  foot-wall,  has  found  the  extension  of  the 
3-E  ore,  and  produced  30  tons  of  ore  averaging  $15.30. 
The  111-M  sill  was  considerably  extended,  and  produced 

854  tons  of  ore  averaging  $14.67.  The  415-X  cross-cut 
from  the  491-intermediate,  between  the  450  and  600-ft. 
levels,  produced  198  tons  of  ore  averaging  $41.13.  The 

401  -sill,  being  cut  from  the  415-X,  has  produced  111  tons 

of  ore  averaging  $23.35.  The  353-inlermediate  of  the 
Red  Top,  between  the  second  and  third  levels,  just  north 

of  the  shaft,  has  been  extended,  and  produced  90  tons  of 

ore  averaging  $41.34.  Work  through  the  Red  Top  shaft 
has  been  discontinued,  the  Laguna  surface  plant  and  shall 

now  serving  both  mines.  The  292-0  sill,  being  cut  from 
the  295-X  cross-cut  on  the  fourth  level,  south  and  west 

of  the  Hampton  stope,  in  the  Combination,  produced  138 
tons   of   ore   averaging  $20.S7. 
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Personal 
Professional  men  are  Invited  lo  send  news  of  their  engage- 

ments and  travels.     Such  news  Is  Interesting  to  friends. 

t'.  \V.  MiKRiu.  is  at  Poreo] 
I..   A 

BOWABD  1>.  Smith  is  in  New  York. 

0.  M  vada. 

Fred  L.  Lowkj  bo  Amador  City. 

Jerome  B.  Laxi-fikui  is  in  San  Frai 

11.  W.  U  ■  _.-::.  Arizona. 

i'aktaxi  i:...  .  Telluride.  Colorado. 

Krep  Siebert  was  in  San  Francisco  daring  the  week. 

Maclarkx  has  left  San  Francisco  tor  London. 

(.'harlf.s  Jaxix  sails  today  from  New  York  bar  London. 
T.  A.  Rickard  will  leave  tor  IVnver  on  Tuesday  moru- 

mg. 
A.    K.    SiHELLIXliER  .  Yukon    Terri- 

tory. 

i     H.    Iiakkky    lias    returned    t..    New    York    from 
Mexico. 

.Ions   B.  Farimi   was  in  San   Fn        -  -    _ 
I  (enver. 

C.  T.  Hon  •  .1  T.  A.  Ki.'Kabu  visited  Coalin«a 
(his  week. 

K.  P.   Swnsra   has  aeeepted  a   position   with   K.   W. 
Horxe  at  Yokohama. 

S.  P.  Mai kxicht  has  moved  front  Kingman,  Arizona,  to 
Raiidshmy.  California. 

Georlf   T.   I  .1   <'.   A.   Thomas  are   \m\     _ 
Dawson,  Yukon  Territory. 

Fbaxos   I'KIKS  .  ... 

gineer  for  Lewis  A;  M;irks. 

F.  M    -       •       has  returned  to  Berkeley  b 
dc  liracia.  Smaloa,  Hi 

ExRigit:  Yalle  is  in  charge  at  the  Santa  ("atarina  mines 
at  Taviche.  Oazaea,  Hi 

Pail  HbBSB  and  lbs.  Messer  are  existed  m  San  Fran- 
Erom  Yokohama  hi  May. 

G.  A.  SWJ  S  ..tral  America,  and 
is  now  at  Cripple  I                     rado. 

A.   C.  French   is  in  charge  of  the  development   for  the 
-epliine  Hi       5  ear  Provo.  Utah. 

A.  M.   Harris  has  succeeded  A.  B.  Strock  as  superin- 
tendent  for  the  Marysville  Gold  Drcde  _ 

California. 

0.  H.  Hoixowxu.  has  resigned  as  siii>erintendei;: 
ette  mill  at  Oowganda.  Ontario,  to  take  eba 
:  ul  mine,  at  the  same  | 

bis   way   t..   New   York    from 
Blu<  ■  :,i  be  addr  -- 
the  A:  . 

"y  nr,  and  cn ■ 

.  has  reiui 

nion  .    work   in   connection   with 

x.  r. 

Aiii,  i..  D.  " 

and   .  st  Indies,  Central  and  S 

Camasrney,  Camaguey.  tuba. 

tor"  has  sent  us  an  interesting  letter  which  we  will 
id  to  pubhsli  if  he  will  furnish  us  with  his  same  and 

address.     Anoi  j         -  .     published 
under  anv  rirrui    - 
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EDITORIAL 

COPPER  continues  i"  advance  in  i    in  spite  of  indus- 
trial  and    political   disturbances,   1  »•  •«  I >    at    borne   and 

abroad,  and  many  of  tbe  larger    npanies  are  increasing 
their  dividend  rate. 

LETTERS  i"  the  editor  are  always  ;i  Bource  of  interest, 
but  are  sometimes  cause  tor  astonishment.  One  such, 

recently  received,  contains  a  request  for  "the  names  of  the 
mineral  mines  in  operation  in  the  United  States,  Mexico, 

and  South  A   ricaj  also  the  addresses  of  their  superin- 

tendents." 
ATTEMPTS  in  minimize  l lie  effects  of  the  gases  and 

fume  emitted  by  smelting  plants  are  of  great  im- 

portance mi  the  Pacific  coast,  ami  we  are  glad  to  present 

1 1  lis  week  an  account  of  the  results  so  tar  obtained  with 

the  Thiogen  process  at  the  smelter  of  the  Penn  Mining 

Company  al  Campo  Seco. 

THE  second  annual  meeting  of  (lie  Pacific  Association  of 

Scientific  Societies  was  held  at  Stanford  University  this 

week,  anil  members  of  twelve  learned  societies  have  been  in 

attendance.  The  Uordilleran  section  of  the  Geological 

Society  of  America  held  its  meeting  on  Friday  and  a  notable 

list  of  papers  was  presented. 

VEINS  and  their  structure  offers  many  puzzling  geo- 

logical problems,  and  some  unusual  features  of  the  re- 

markable erenulated  veins  of  the  Nova  Scotia  gold  deposits 

are  interestingly  discussed  by  Mr.  T.  A.'Rickard,  in  a  con- 
tribution to  the  Canadian  Mining  Institute,  of  which  a 

portion  appears  in  this  issue. 

A  MEDAL  of  honor  was  presented  Mr.  Robert  E.  Peary 

by  the  Peary  Arctic  Club  on  Friday,  in  commemora- 

tion of  the  third  anniversary  of  the  reaching  of  tbe  north 

pole.  It  is  interesting  that  though  the  north  pole  baffled 

the  attempts  of  explorers  for  a  long  period  the  south  pole 

was  attained  after  but  a  brief  period  of  effort. 

PREPARATIONS  are  well  under  way  for  the  eighth 

International  Congress  of  Applied  Chemistry,  which  is 

to  be  held  in  Washington,  D.  C,  during  September  nest, 

and  the  titles  of  a  hundred  papers  to  be  presented  have 

been  announced.  No  effort  is  being  spared  to  make  this  a 

notable  event  in  the  world  of  chemical  engineering. 

COAL  in  British  Columbia  is  a  source  of  interest  just 

now.  Spokane  investors  are-  reported  to  be  about  to 

expend  .102,000,000  in  the  Groundhog  Mountain  district, 

while  Montreal  and  Toronto  capitalists  are  similarly  inter- 
ested in  coal  lands  on  Vancouver  island.  The  Pacific 

coast,  which  until  the  advent  of  fuel  oil  was  but  inade- 

quately supplied  with  fuel,  now  seems  likely  to  have  an 
abundance. 

APPOINTMENT  of  Mr.  Talcott  Williams,  associate 

editor  of  the  Philadelphia  Press,  to  the  head  of  the 

newly  constituted  school  of  journalism  at  Columbia  Uni- 

versity meets  with  general  approval.  An  untdled  field  lies 

before  his  plow,  and  an  opportunity  to  exert  a  widespread 
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influence  that  will  surely  not  be  allowed  to  escape.  When 

daily  journalism  shall  have  been  made  worthy  of  respect 

we  shall  hope  to  see  technical  journalism  rendered  worthy 
of  honor. 

VENTILATION  problems  are  not  peculiar  to  mini 
the  modern  development  of  subways  has  brought  them 

tn  the  lure  in  acute  form.     Both  in  New  York  and  London 

it  has  been  found  difficult  to  secure  a  proper  circulation  of 
fresh   air.  and  the  necessities  of  i   struetion   to   facilitate 

speed  of  operation  often  militate  against  proper  circula- 
tion of  air  currents,  which  are  also  disturbed  by  the 

erratic  movements  of  the  trains  through  the  "tube.-  Attempts 
have  been  made  to  supplement  ordinary  ventilation  by  tans. 

and  SO.000.000  cubic  feet  of  air  is  driven  daily  into  the 

London  underground  system.  But  with  'workings' 
great  extent  and  with  so  numerous  connections  with  the 
surface  it  is  hard  to  control  the  air  currents,  while  the 

•dead'  odor  which  is  noticeable  but  not  objectionable  in 
mines  is  a  cause  of  much  protest  on  the  part  of  the  under- 

ground traveler. 

BEWILDERMENT  is  the  usual  outcome  when  the  aver- 

:nan  attempts  to  grasp  the  intricacies  of  ; 

exchange,  and  the  American  drawing  on  a  letter  of  credit 

abroad  often  has  little  first-hand  knowledge  as  to  whether 
he  has  been  justly  dealt  with  or  not.  When  a  concrete 

problem  is  so  puzzling,  it  is  not  remarkable  that  an  appar- 

ently interminable  discussion  wages  over  the  question  as 

to  whether  the  increase  in  the  production  of  gold  is  the 

direct  cause  of  increase  of  commodity  prices  or  not.  The 

argument  that  commodities  are  cheaper  in  New  York  than 

along  the  Yukon  is  not  so  convincing  upon  close  examina- 

tion as  on  first  view.  The  stock  of  gold  in  the  world  is 

Small  in  comparison  with  the  ammint  of  business  done, 

and  the  latter  varies  so  greatly  and  independently  of 
changes  in  the  former,  that  it  is  evident  that  the  relation 

between  them  is  not  a  simple  one.  Mr.  Irving  Fisher  has 

worked  out  a  mathematical  formula  showing  that  prices 

depend  on  the  volume  of  trade,  the  amount  of  money  in 

circulation,  its  circulating  velocity,  and  the  amount  of  bank 

deposits  and  their  activity:  but  this  is  only  true  in  gen- 

eral, and  disquieting  variations  occur.  Where  the  shoe 

pinches  is  in  faulty  adjustment  to  conditions,  as  condition- 

change  in  the  evolution  of  industry. 

T    008ENE88  of  specifications  is  often  responsible  for 

J-i  much  dissatisfaction  in  construction  work.  In  a  letter 

to  the  editor  of  The  Cement  Age,  Mr.  Leslie  H.  Allen 

cites  the  case  of  a  (inn  which  furnished  an  estimate  upon  a 

$200,000  reinforced  concrete  building  in  competition  with 

five  other  firms,  after  having  devoted  the  entire  time  of  one 

man  for  two  weeks,  and  a  second  one  for  one  week,  to 

making  estimates,  ami  having  secured  bids  from  eighty  sub- 

contractors. The  cost  of  this  must  fall  upon  the  ultimate 
imer.  the  firm  which  lets  the  contract,  and  in  the  final 

analysis  it  must  pay  five  linns  to  do  work  a  large  part  ot 

which  should  have  been  donfl  by  the  one  asking  bids. 
When  the  specifications  are  loose  the  bidder  must  either 

employ  the  time  of  his  own  staff  to  fill  the  gaps  or  must 
make  ample  allowance  b  the  result  that 

the  bid  is  larger  than  it  otherwise  would  have  been.  The 

members  of  the  English  Master  Builders  A   iation  re- 

fuse to  bid  on  work  costing  over  £1000,  unless  qua] 

are  supplied  to  bid  upon.  Even  this  is  not  entirely  satis- 

factory, for  the  methods  and  results  of  estimating  quan- 

tities vary  greatly,  according  to  the  personal  equation  of 

the  engineer.  Nevertheless,  this  is  an  enormous  advance 

over  the  practice  of  some  mining  companies  in  calling  for 
bids;  the  story  is  told  of  the  successful  business  man.  who. 

in  his  newly  assumed  role  of  manager  of  a  mining  enter- 

prise, told  his  friend  and  dub-mate,  "Joe,  I   want   you  to 

build  me  a  good  mill."    Needless  t"  say,  the  ensuing  I 
actions   were  satisfactory   to   neither  side.     The   prevention 

Of    01  ,      vaste    is   now    the   or.i-  day.   and 

may   well  exhibit    itself  in   the   prevention   ot    unnecessary 
ess  effort. 

MUCH  interest  has  been  aroused  by  the  reports  which 
have  appeared  in  the  daily  pi  - 

Grade,  as  the  Hogne  mining  district  in  Modoc  county.  Cali- 
tornia.  has  been  reehristened.  The  mining  centre  is  about 

eight  miles  from  N'ew  Pine  Creek,  a  station  mi  the  Northern 
California  ft  Oregon  railroad,  hut  some  of  the  prosp 

are  in  Lake  county.  Oregon,  as  the  district  adjoins  both  that 

state  ami  Nevada.  There  is  good  reason  to  believe  that  the 

excitement  is  the  artificial  product  of  speculators  and  pro- 

motors  who  wish  to  dispose  of  their  holdings,  as.  on  the 

authority  of  an  engineer  who  is  thoroughly  familiar  with 

the  district,  we  are  informed  that  there  are  only  three 

properties  which  so  far  merit  attention:  the  Sunshine.  Con- 
solidated, and  Big  Four.  Small  and  erratic  rich  streaks 

ore  occur  in  brecciated  andesite.  and  the  low-grade  ores  are 

not  developed  sufficiently  to  allow  any  accurate  judgment 

of  their  possibilities.  As  the  district  lies  at  an  elevation  of 

S000  feet  and  snow  covers  the  ground  from  November  to 

June,  the  early  prospector  is  likely  to  reap  only  disap- 

pointment. 

Primitive  Metallurgical  Methods 

Primitive  methods  are  always  interesting,  since  they  give 

direct  evidence  of  the  development  of  art  and  industry. 

and  arc  no  less  useful.' since  they  often  afford  hints  as  to 
possible  makeshifts  when  the  regular  conduct  of  work  on  a 

ii, me  elaborate  scale  is  interrupted  by  unfavorable  condi- 
tions. For  this  reason  the  discussion  of  the  early  history 

of  cupellation.  presented  in  this  issue,  will  interest  many 
■  ■I  Our  readers.  The  importance  of  early  vague  refer 

tn  a  topic  is  apt  to  be  exaggerated,  however,  since  the 
translator  reads  the  words  of  the  ancients  in  (he  light  of 

present  knowledge;  so  that,  like  the  poetry  of  Browning, 
the  content  of  the  text  is  measured  by  the  concepts  of  the 

reader.  This  is  especially  true  of  the  references  to  mining 

topics  in  the  poetical  Book  of  Job.  which,  as  Dr.  R.  W. 

Raymond  pointed  out  in  the  Minin<i  tnnl  Scientific  Press 

of  April  7.  1906,  though  ostensibly  describing  a  state  of 

knowledge  pertaining  to  a  much  earlier  period,  cannot  with 

authority  be  taken  as  portraying  a  period  any  earlier  than 

750  B.  C.  The  generally  accepted  belief  that  cupellation 

was  first  practised  at  the  mines  of  Greece  and  the  Mediter- 
ranean provinces  is  probably  not  an  incorrect  one.  at  least 

-"  tar  as  Mediterranean  civilization  is  concerned.  That  in 

early  times  silver  was  much  more  difficult  to  obtain  than 

gold,  as  it  occurs  less  commonly  in  the  metallic  form,  is 
shown  in  i:-  il  employment  for  objects  of  use  and 

adornment.  King  Mei.es.  who  is  supposed  to  have  ruled 

Egypt  in  the  :;>tli  century  B.  ('..  fixed  the  ratio  of  exchange 
at  two  and  one-half  of  gold  to  one  of  silver,  and  silver  re- 

mained more  valuable  than  gold  until  2000  B.  C.  Early  in 

the  development  of  Indian  and  Chinese  civilizations  silver 

was  adopted  as  the  medium  of  exchange,  and  the  extensive 
silver-lead  mine*  of  the  Shan  states  are  known  to  have 

been  worked  in  very  early  times.  How  early  will  doubtless 
never  be  known,  as  the  writing  materials  of  the  Chinese  are 

not  well  adapted  to  the  preservation  of  ancient  records,  and 

the  use  of  inscriptions  upon  stone  as  a  method  of  preserv- 
ing records  seems  never  to  have  occurred  to  these  ingem 

people  until  after  the  destruction  of  the  books  of  the  period 

by   Imperial  command  in  210  B.C.     It  would   not   be  re- 
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markable,  however,  i(  the  inventioii  of  cupellation  wen 
due  i"  early  workers  ol    the  deposit*  .>t   the  Shun  states, 

■  pupellation  t-  II  •  try  to  obtain  the  silver.    The 
Par  Kasl  i~  i-t 1 1 1  the  place  in  which  to  oheerve  the  operation 

riniitivc  method*,  aud  uumerom  writen  in  recent  yean 
have  described  the  methods  employed  by  the  native)  of 
western  China  for  the  manufacture  of  cast  ami  wrougbl 

iron,  an, I  in  southwestern  China  in  producing  copper,  pin, 
/nir.  quicksilver,  and  antimony  from  their  ores.  Prii 
methods  ma]  be  teen  in  the  Philippines,  but  are  doubtless 

bable  to  early  Spanish  influence,  while  the  intensely  in 
teresting  methods  formerlj    followed  in  Japan,  especially 
for  the  producti   i  copper,  were  perhaps  nol  entirely  free 
from  Dutch  influence,  The  early  metallurgist  was  aol  a 
prominent  member  of  society  and  failed  to  gel  liis  name 

into  the  'Who's  Who'  of  the  day,  sn  that  historical  research 
"•ii  metallurgical  topics  is  commonly  hampered  by  tack  of 
records  and  results  are  indefinite  and  inconclusive. 

Mexico  and  Intervention 

Conditions  in  Mexico  continue  to  be  so  disturbed  as  to 

make  impossible  any  accurate  forecast  of  the  outcome. 

The  'Liberal'  army,  under  leadership  of  Pascual  Orozco, 
dominates  the  situation  in  Chihuahua  and  lias  gained  re- 
cenl  advantages  over  the  federal  troops  sent  againsi  them 
by  the  Madera  government.  In  the  south  Emiliano  Zapato 
lias  nol  onlj  maintained  himself  but  bas  extended  liis 
authority  over  several  states.  Recently  one  of  his  officers 
demanded  the  surrender  of  Puebla.    Both  Zapata  ami  Orozco 

are  supposed  lo  he  acting  in  lii'hall'  nl'  Yasquez  Gomez, 
who,  from  a  secure  position  al  San  Antonio.  Texas,  issues, 
from  time  to  time,  addresses  and  pronunciamientos,  Ii  is 

by  no  means  certain  thai  then'  is  a  real  bond  between  the 
leaders  of  the  various  factions  of  discontent,  and  il  is 
widely  believed  thai  success  of  this  re-revolution  would  but 

lead  to  disagreements  and  further  revolts.  In  the  mean- 
time, mer  much  of  Mexico  local  authorities  are  lefl  to  their 

own  devices.  The  results  are  good  when  strong;  able  men 

are  In  office,  and  bad  where  weak  or  cowardly  men  have 
happened  to  be  in  power;  which  indicates  thai  human 
nature  in  Mexico  is  much  like  it  is  in  other  parts  of  the 
world.  A  recent  traveler  through  Jalisco  states  that  con- 

ditions there  border  on  anarchy  in  that  there  is  no  recog- 
nized authority.  It  is  not  surprising  that  robbery  and  open 

brigandage  are  rite.  It  is  rather  notable  instead  that  there 
have  been  lew  murders  and  that  in  many  parts  of  the  coun- 

try, ami  especially  in  the  eilies,  life  goes  on  much  as  usual. 

Most  of  the  larger  mines  and  many  of  the  other  industries 
continue  operations,  though  train  service  is  irregular  on 
many  lines  and  labor  shortage  is  felt  at  many  points. 

Work  on  the  Conchos  river  dam  at  Boquilla  has  gone  for- 
ward steadily  with  plenty  of  labor  and  has  only  been  hin- 
dered by  irregular  receipt  of  supplies.  The  Aguas  Calientes 

smelter  is  running,  though  some  regular  sources  of  ore- 
supply  have  been  closed.  Friends  in  Sonora  state  that 

aside  from  occasional  visits  from  "horseback  hoboes"  they 
have  suffered  no  interference. 

The  outlook  for  settled  conditions  is  undeniably  gloomy, 
and  the  interference  with  business,  native  and  foreign,  is 

serious.  Persistent  efforts  are  being  made  to  embroil  the 
United  States  with  Mexico,  and  intervention  has  been  called 

for  by  many.  No  self-respecting  government  can  or  will 
permit  its  citizens  in  foreign  countries  to  be  subjected  to 

needless  indignity,  loss,  or  danger,  and  with  the  large  num- 
ber of  Americans  in  Mexico  and  our  extensive  interests  in 

that  country,  there  is  inevitably  much  danger  of  rupture  of 
friendly  relations  if  conditions  long  remain  so  disturbed. 
The  people  and  the  governments  of  the  two  countries  have 
been   conspicuously   friendly  through   many  years.     In   the 

i     Maximilian  tin'  g   I  offices  ..t  the  I  nited  Bl 
Heir  freelj  exerted  in  behalf  of  the  Mexican  i   pie  and  ihc 

pressure  exerted  on  Napoleon  111  by  the  Washington  Qo\ 
eminent  was  an  important  factor  in  the  re-establishment  "t 

the  Mexican  Republic.    Speaking  generally,  then-  is  but    
wish  north  of  the  international  boundary  line,  and  that  is 
t.,  gee  a  strong,  stable,  republican  government  in  Mexico. 

Intervention  in  any  form  would  lie  as  unpopular  in  the 
United  States  as  in  Mexico.  There  is  no  danger  of  il 

occurring  except  through  a  rush  of  popular  feeliug  follow 
ing  some  great  disaster,  accidental  or  desig   1.    It  is  widely 
believed  ill  the  United  Stales  that    the  Miliar  was  blown   up 

to  inflame  public  opinion  and  force  intervention  in  Cuba, 
and  il  has  recently  been  made  a  matter  of  court   record  that 

a  faction  in  the  United  Stales  does  not  hesitate  to  dynamite 

buildings  and  kill  innocent  i  eople  in  the  conduct  of  a  labor 
war.  There  is  in  many  parts  of  Mexico  a  slumbering 

hatred  of  Americans,  a  feeling  not  unnatural  when  all  cir- 
cumstances are  taken  into  account,  and  this  is  an  element  of 

danger.  It  is  also  true  that,  along  with  the  many  high- 
minded  and  honorable  Americans  in  Mexico,  there  are  those 

of  whom  the  country  is  not  proud,  and  here  is  a  second 

element  of  danger.  Unpopular  as  is  all  thought  of  inter- 
vention, a  riot,  such  as  has  frequently  occurred  in  many  of 

our  own  states,  coming  at  this  time,  might  easily  inflame 

popular  opinion  to  a  point  beyond  control,  since  no  one 
supposes  the  (nited  Slates  would  tamely  submit  to  any 

number  of  its  citizens  being  killed  or  jeopardized.  Ameri- 
cans in  Mexico  are  in  the  same  position  as  Italians  in  the 

United  States.  They  are  entitled  to  the  full  measure  of 

protection  that  the  local  government  can  give.  Neither  is 
entitled  to  more,  and  until  the  de  facto  government  of 

Mexico  fails  to  protect  foreigners  as  well  as  it  protects  its 
own  citizens,  no  foreign  government  has  just  cause  lor  com- 

plaint. Hardships,  loss,  and  danger  come  to  all.  native  and 
foreigners,  wdio  reside  in  a  country  in  time  of  civil  war. 
It  was  true  in  (he  United  States  in  1861  to  1865,  and  is  true 

now  in  Mexico.  We  regret  it  keenly.  Many  of  our  per- 
sonal friends  are,  in  this  instance  threatened,  but  Mexico 

belongs  to  the  Mexicans  and  they  are  entitled  to  settle  their 
affairs  in  their  own  way.  If  the  world  was  patient  with  us 

for  four  years  during  which  our  civil  war  caused  the  great- 
est distress  in  England  and  much  loss  in  France,  we  hardly 

can  complain  of  the  Mexicans  in  the  present  instance. 
Francisco  I.  Madero  is  president  of  Mexico  by  the  same 

sort  of  title  as  was  held  for  so  many  years  by  Porfirio  Diaz. 
If  the  Mexican  people  desire  to  make  a  change  that  is  their 
right,  and  it  is  not  our  duty  even  to  see  that  they  abide 

by  rules  they  have  themselves  laid  down.  The  great  ma- 

jority of  the  Mexican  people  wish  for  peace  and  stable  gov- 
ernment as  ardently  as  we  can  wish  it  for  them.  It  is  one 

of  the  unfortunate  results  of  the,  in  many  particulars,  ex- 
cellent regimen  established  by  Diaz  that  the  people  as  a 

whole  have  not  come  to  think  of  themselves  as  responsible 

units  in  government.  They  wish  for  good  government — but 
to  light  for  it  is  different.  We  may  misjudge  the  forces  now 

in  the  held  for  the  so-called  Liberal  party,  but  in  our  opinion 
they  are  fighting  mainly  for  spoils.  The  cry  for  division 

of  estates  carries  but  little  conviction  so  long  as  the  move- 
ment is  backed  and  financed  mainly  by  large  land-owners. 

Leaders  of  the  old  Cienli/ieo  party  are  entirely  too  promi- 
nent in  the  movement  to  engender  much  belief  in  sincere 

reform.  The  Madero  government  has  by  no  means  lost  the 

fight  and  at  any  time  may  re-establish  its  authority  in  the 
disaffected  states.  In  the  meantime  both  federal  and  revo- 

lutionary forces  have  been  conspicuously  regardful  of  the 
rights  of  aliens,  and  we  trust  no  American  will  do  anything 

to  precipitate  trouble  between  the  United  States  and  Mexico. 

Only  a  premeditated  crime  or  a  criminal  blunder  can  ex- 
cuse intervention. 
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The  Domes  of  Nova  Scotia 

By  T.  A.  Rickard 

•The  gold  is  associated  with  quartz,  which  in  the  main 

follows  the  bedding  of  the  country  rock;  hence  it  forms 

sheeted  bodies  of  ore  that  are  sandwiched  between  the  strata, 

especially  along  the  thin  seams  of  slate.  Since  the  quartz 
follows  the  structural  lines  of  the  country  rock,  it  forms 

'saddles'  where  the  slate  and  quartzite  have  been  bent  into 
anticlinal  folds;  but  the  most  pronounced  development  of 

ore — for  sometimes  the  quartz  contains  enough  gold  to  con- 

stitute ore — is  on  the  'domes'  formed  where  folds  cross 
each  other. 

This  domical  structure  leads  to  interesting  results.  Owing 
to  erosion,  the  crests  of  the  domes  have  been  degraded  to 

the  level  of  the  present  surface,  on  the  plane  of  which  the 
bedding  now  assumes  elliptical  form.  Any  vein  of  quartz 

deposited  along  a  bedding-plane  will  reproduce  this  struc- 
ture. If  on  a  flank  of  the  dome,  north  or  south,  it  will  have 

a  nearly  straight  strike,  but  in  the  approach  to  the  ends, 
east  and  west,  of  the  dome,  it  will  curve  in  aeeord  with  the 

fundamental  structure.  At  the  'nose,'  or  extreme  ends  of 
the  longer  axis  of  a  dome,  the  quartz  will  be  curved  to  a 

IDEAL  DIAGRAM. 

bow.  All  this  is  on  the  plane  of  the  surface.  If  followed 

underground  such  a  quartz  vein  will  form  a  saddle,  by  being 
curved  with  the  bedding  of  the  anticlinal  fold  whose  axis 

is  east  and  west.  Again,  owing  to  the  synclinal  fold,  whose 
axis  runs  north  and  south,  the  saddle  will  pitch  or  slope  if 
exposed  at  the  east  or  west  end  of  the  dome,  where  the  strata 
plunge  in  accord  with  the  synclinal  curvature  of  the  cross- 

fold.  This  description  will  be  made  clearer  by  reference  to 
the  accompanying  diagram,  which,  in  effect,  exhibits  the 

appearance  of  a  model  made  of  glass.  The  top  of  the 
block  represents  the  geological  surface;  the  elliptical  out- 

crops are  evident ;  at  the  west  end  of  the  curving  strata  are 

shown  the  quartz  veins.  These  in  cross-section,  as  exposed 

at  the  left  side  of  the  block,  constitute  'saddles,'  the  pitch  of which  is  indicated. 

Only  a  small  portion  of  the  total  gold  contributed  by 
Nova  Scotia  has  been  extracted  from  quartz  at  the  apex  of 
these  domes.  Most  of  it  has  been  broken  from  iuterbedded 

veins  associated  with  the  legs  Or  stumps  of  arched  structures 
whose  crests  have  vanished.  It  will  be  understood  that  the 

present  surface,  from  which  all  mining  si  arts,  represents  a 

nearly  horizontal  section  that  has  been  cut.  by  erosion, 
through  the  folds  at  a  varying  distance  Erom  their  crests. 

The  bedding-planes,  and  the  quartz  veins  conforming  to 
them,  that  are  least   curved,   are  simply  farthest   from   the 

•Portion  of  a  paper  read  before  the  Canadian  Mining  In- 
stitute, March  8,  1912. 

anticlinal  crests,  since  all  the  beds  of  slate  and  quartzite  are 

members  of  the  folded  series.  The  greater  the  distance  from 
the  anticlinal  axis  the  less  the  curvature,  so  that  many  veins 
following  the  nearly  straight  strike  and  nearly  vertical  dip 

of  the  country  appear  to  be  unrelated  to  quartz  deposits  on 
the  domes,  although  structurally  they  are  allied.  Such  veins 
follow  the  lower  portion  of  an  arch,  the  crest  of  which,  at  a 

higher  horizon,  since  denuded,  overlapped  the  dome  that 
survives  in   the  centre  of  the  fold.     A  distinction  must  be 

Fig.  2.     saddles  and  dome  structure  in  dufferin  mine, 

sketches  of  vein  No.  1a,  on  the  300-ft.  level. 

made,  however ;  it  is  not  necessary  to  assume,  as  some  writers 

have  done,  that  every  quartz  vein  at  one  time  extended  over 
an  arch  of  rock  that  has  since  been  removed.  That  is  an- 

other question.  Whether  the  quartz  was  conterminous  with 
the  entire  fold  of  the  country  rock  before  it  was  reduced  by 

erosion  to  the  level  of  the  present  surface  is  a  point  on  which 
I  shall  speak  later.  At  present  I  am  dealing  with  facts 

only,  not  theory.  It  is  advisable  to  follow  the  scientific 
method  of  proceeding  from  the  known  to  the  unknown.  It 
is  not  necessary  to  assume,  and  I  do  not  believe,  that  the 
quartz  vein  distant  from  a  dome,  or  an  anticlinal  arch,  is  a 

FlQ.  3.      CRENULATED  QUARTZ  VEIN   IN   MIDDLE  OF  SLATE  BAND 

AND   CROSSING  CLEAVAGE. 

part  of  a  much  more  extensive  body  that  covered  the  crest 
of  a  dome  eroded  long  ago,  nor  that  the  iuterbedded  quartz 
now  found  several  thousand  feet  from  any  anticlinal  axis 
was  contemporaneous  in  its  origin  with,  however  dependent 

in  structure  upon,  the  lines  of  weakness  created  in  the  rock 
formation  during  the  process  of  folding. 

At  the  Dufferin  mine,  in  the  Salmon  River  district,  I  saw 
a  dome  whose  outcrop  is  barely  2000  ft.  long,  east  and  west. 
In  other  districts,  such  as  Caribou,  Mount  Uniacke,  and 

i  lldham,  it  is  obvious,  from  the  geological  surveys  of  E.  R. 
Faribault,  that  domes  exist  having  a  length  of  2500,  2000, 

and  3000  ft.,  respectively.  Quartz,  in  the  shape  of  saddle- 
veins,  has  been  concentrated  at  the  cross-folds,  where  the 
nose  of  the  dome  plunges  underground,  but  in  no  case,  as 
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itcd  profitably  nl  both  ends 
i  dome.     In  the  DnJteriii  the  domical  structure 

11  ft.  level,  whieh  follows  ■  i|imrt/  vein  known 
i  i      Here,  .1-  shown  in  Fig.  J.  the  easl  and  weal 

■part,  while  the  north  and  south 
legi  i  ad  of  only  200  11.  at  the  same  level.    Since 

I  aribault'a  map  waa  published,  il  has  been  ascertained 
by  li tin  thai  the  anticlinal  fold  ia  not  a  tingle  flexure,  but 
divided  into  two  Baddies  nl  it-  crest.    Of  these,  the  southern 
1-   accompanied   by    a   succession   of   quarts    veins,   whieh 
have  been  exploited  to  a  vertical  depth  of  300  ft.  and  then 

doned  as  unprofitable. 

The  'saddles'  of   Nova   Scotia   are  also   remarkable   for 
peculiar  corrugations  or  crnmplings  of  quarts,  to  which  the 

tiami  formation'  has  been  accorded,  because,  when 
.1  corrugated  deposit  is  uncovered,  it  looks  to  the  miner 

like  the  back  or  top  of  barrels  lying  in  rows.    The  old  wood 
fins,  appearing  in  a  report  by  Silliman,  indicate  the  ap 
pearance  of  Bueh  a  lode  as  exposed  in  a  large  open-out  on 
the  creel  of  a  hill  at  Waverley.    I  wenl  thither  in  August 
1905,  and  saw  enough  to  confirm  the  general  accuracy  of 

plain.    The  Oral   idea,  adopted  bj   tome  of  the  early  ob 
■  -.  is  that  the  qunrta  constitutes  an  integral  member  ••! 

the  aedimentar)  acriiw,  llml  1-.  the  silica  1 1 • : •  t  became  quarts 
was  deposited  contemporaneously  with  the  -ill  and  sand 
that  became  slate  and  quartxitc,     According  to  th 
the  quartx  underwent  folding  and  corrugation  with  tl   n 

rock,  and   waa   particular!}    plicated   at   the   pi 
where  anticlinal  movements  crossed.     This  simple  expli 
tion  is  kille.l  by  the  single  fact  thai  the  cr   dated  !- 
.111  across  the  bedding  pianos  between  the  -late  and  quartaite. 

The  next  tl   \  thai  maj  be  proffered  1-  thai  the  quarti 
has  replaced  another  mineral,  segregated  fn  inal 

■  in  ami  distributed  along  bedding  plane-  or  other  linef 
affording  passage  t.i  underground  solutions,    Calcite  is  pi 
alent    throughout   the  region,  and   in   association   with 
quartz;  therefore  it   may  bavi   upied  the   fractures  in 
whieh  the  quartz  i-  now  found.  Such  calcite  would  nave 
been  crushed  by  the  earth  movements,  and  thus  it  would  be 
all  the  more  easily  soluble  in  silicious  acid  waters.     This 
theory    also   lacks    the   support    of   evidence.      It    is   Inie   that 

although  we  cannot  conceive  a  layer  of  quartz  undergoing 

FlG.    4.      THE    BORDEN'    VEIN'    IK   THE   WEST  LAKE   MINE  AT  MOUNT    UNIACKE. 

his  sketches.  The  corrugation,  crinkling,  or  crumpling, 
as  it  has  been  variously  termed,  was  most  remarkable.  As 
a  technical  term  descriptive  of  this  structure,  I  suggest 

'crenation,'  from  arena,  a  furrow  or  notch,  or  the  larger 
barrel  structure,  and  'crenulation,"  from  crenula,  the 
diminutive  of  crena,  for  the  smaller  apparently  serpentine 
threads  of  quartz. 

While  adopting  the  Latin  derivative  for  the  barrel  struc- 

ture, I  deem  it  best  to  use  the  English  word,  'furrow,'  for 
the  individual  markings  that  constitute  the  appearance 

termed  'crenulation.'  For  the  larger  manifestation  of  the 
same  structure  it  might,  from  an  academic  point  of  view, 

be  desirable  to  use  'crenation,'  but  this  is  not  necessary  to 
a  clear  description,  and  may  therefore  be  set  aside  for  the 

present.  'Furrow'  and  'crenulation'  apply  to  the  markings 
in  the  wall-rock,  and  not  to  the  quartz  filling  them.  The 
quartz  is  found  in  veins  of  varying  continuity,  and  in  shape 
reproducing  the  structure  of  the  encasing  rock.  Hence  it 
appears  crinkled,  corrugated,  crumpled,  or  serpentine,  ac- 

cording to  the  degree  to  which  the  angles  are  curved.  When 

enlarged,  the  bends  make  the  so-called  'ban-els';  when  infre- 
quent or  individual,  and  especially  when  persistent,  the 

'barrel'  becomes  known  as  a  'roll.' 
The  origin  of  this  beautiful  structure  is  difficult  to  ex- 

iThis  term  has  been  previously  used  by  J.  Edmund  Wood- 
man,  in  his  paper  on  the  'Geology  of  Moose  River  Gold  Dis- 

trict'; Nova  Scotian  Institute  of  Science,  1903,  Vol.  XI.  Part 
I,  pp.  18-88. 

violent  bending  without  becoming  crushed,  a  condition  in 

which  quartz  is  not  uncommonly  found  in  lodes,2  we  can 
imagine  more  readily  that  calcite  could  better  withstand  the 
strain,  and  even  if  crushed  it  might,  at  a  later  period,  be 

replaced  by  quartz.  In  this  connection  we  may  remind  our- 
selves, on  the  testimony  of  natural  sections,  that  rock  de- 

formation ensues  in  the  deeper  portion  of  the  earth's  crust. 
C.  R.  Van  Hise  has  estimated  that,  at  12,000  metres  "the 
weight  of  the  superincumbent  mass  is  greater  than  the  ulti- 

mate strength  of  the  rocks,3  which  then  undergo  'flowage' 
or  deformation  without  fracture."  These  considerations 
might  well  apply  to  the  ease  in  point,  for,  as  we  have  seen, 
the  rocks  encasing  the  gold-bearing  quartz  now  being  mined 
in  Nova  Scotia  were  at  one  time  covered  by  eight  miles,  or 

42,000  ft.,  of  superincumbent  strata.  Moreover,  the  prac- 
tical researches  of  Frank  D.  Adams,  in  the  laboratory  of 

McGill  University,  prove  that  many  rocks  and  minerals  are; 
capable  of  deformation  without  rupture  when  under  great 

pressure.4  Thus  we  have  evidence  on  this  point;  but  it  is. 
not  applicable  to  our  problem.  If  it  be  supposed  that  the 
quartz  replaced  another  mineral  which  was  deposited  along 
the  bedding-planes,  either  by  original  sedimentation  or  by 
subsequent   segregation,    we    are   again   faced   by   the    fact. 

?Such  as  the  Comstock. 
'Trans.  Amer.  Inst.  Min.  Eng.,  Vol.  XXX.  p.  32. 

*The  Journal  of  Geology.  Vol.  XVIII.  No.  6.  'An  Experi- mental Investigation  into  the  action  of  differential  pressure 
on  certain  minerals  and  rocks,'  by  Frank  D.  Adams. 
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thai  the  crenulated  veins  traverse  the  bedding.  Hence  they 

could  not   so  originate.     If  we  recognize  that   the  quartz 
docs  not  lie  wholly  along  the  planes  of  bedding,  then  the 

problem  of  explaining  the  crenulated  structure  is  not  facili- 
tated by  imagining  quartz  to  have  replaced  calcite,  for  any 

explanation  that  would  suffice  for  dhe  would  be  adequate 
tor  the  other.  Therefore  this  second  theory  dues  nut  carry 
ns  any   farther  forward.     We  dismiss  it  with  regret. 

The  next  theory  is  not  SO  easily  stated,  but  it  is  based  on 

the  observation  that  quartz  veins  exhibit  a  step-like  or  zig- 
zag  course  in  traversing  beds  of  diverse  texture  and  in 

crossing  the  cleavage,  joints,  or  other  structural  inequali- 
ties of  a  homogeneous  rock.  Tims,  at  Bendigo,  I  noticed 

that  the  •spurs'  or  cross-veins,  which  are  mined  profitably 
on  a  large  scale,  have  a  marked  characteristic:  they  cross 
the  sandstone  almost  at  right  angles  to  the  bedding,  but 

they  tend  to  follow  the  cleavage  of  the  slate.  On  turning  to 
the  description  of  the  Bendigo  goldfield,  written  in  1892,  I 
find  that  I  referred  to  this  characteristic  in  the  following 

words:  "A  quartz  seam  upon  leaving  a  lied  of  sandstone 
and  entering  one  of  slate,  invariably  turns  its  dip  in 

sympathy  with  the  cleavage  of  the  slate."  To  put  it  in 
another  way:  a  fracture  crossing  a  scries  of  slate  and  sand- 

stone (or  quartzite)  beds  will  cut  right  across  the  sandstone 
because  it  is  of  fairly  uniform  texture,  so  that  it  is  as 

easily  broken  one  way  as  another.  The  same  fracture,  when 

encountering  a  fissile  rock,  like  slate,  will  find  the  path  of 
least  resistance  along  the  cleavage  rather  than  across  it. 
Hence  the  fracture,  in  crossing  an  alternation  of  such  rocks. 

will   take  a  step-like  or  zigzag  course. 
If.  next,  we  suppose  the  alternation  to  he  repeated  with 

greater  frequency — if.  in  Other  words,  we  take  a  shalev 

sandstone  marked  by  well  developed  cleavage — we  obtain 
conditions    favorable    to   a   crinkly    line   of   fracture. 

This  affords  a  clue,  which  appeal's  to  he  confirmed  by 
the  significant  fact  that  the  crenulatiou.  as  seen  in  the 

Nova  Scotian  mines,  has  a  pitch  conforming  to  the  line 
of  intersection  between  the  bedding  and  the  cleavage.  It 

appears  to  be  dependent   on  a  relation  to  the  cleavage. 

Crenulatiou  is  not  unknown  at  Bendigo,  although  there 
it  is  not  a  dominant  characteristic.  On  turning  to  my  first 

paper  on  t lie  Bendigo  goldfield  (Trans.  A.  I.  M.  E..  Vol. 
XX)  I  find  two  sketches  illustrating  this  structure.  One  of 

these  shows  that  the  deposition  of  quartz  has  followed 
not  only  the  lines  sympathetic  to  the  bedding  but  also  a 
nearly  vertical  fracture  along  the  anticlinal  axis,  as  well 

as  another  that  shows  some  kinship  to  cleavage.  We  must 
remember  that  the  shape  of  the  quartz  is  determined  by 

the  nature  of  the  receptacle  that  it  occupies;  even  if  we 

suppose  it  to  have  found  space  by  replacement  of  portions 
of  the  country  rock,  we  have  to  ascertain  the  nature  and 
shape  of  the  fractures  along  which  il  found  a  way  when 

in  solution.  Veins  of  quartz  vary  in  dimension  and  direc- 
tion in  accordance  with  the  diverse  texture  and  hardness 

of  the  rocks  traversed  by  fractures  precedent  to  ore  deposi- 
tion. 

These  fractures  are  various.  The  lines  of  weakness 

along  the  lied. ling-planes,  especially  such  as  separate  a 
relatively  soft  from  a  relatively  hard  rock,  a  slate  from 

a  quartzite,  for  example,  furnish  obvious  facility  for  rup- 
ture. Along  these  is  deposited  the  quartz  of  the  ordinary 

saddle-vein.  Other  things  being  equal,  the  crest  of  an 
anticline  furnishes  an  opening  or  a  tendency  to  open;  the 

syncline  does  this  also,  but,  while  the  principle  of  the  areh 
tends  to  keep  the  anticlinal  fracture  open,  the  dead  weight 

of  a  trough-like  depression  or  syncline  tends  to  close  it. 
Between  the  two  bends,  on  the  Hanks  of  the  anticline — 

which  are  also  the  reversed  flanks  of  the  syncline — the 
strata  are  compressed,  the  bedding  planes  are  tight,  and 

the  least  possible  facility  is  afforded  for  the  circulation  of 
underground  waters.  Connection  between  the  crests  of  the 

anticlines  is  obtained  by  fractures  that  follow  the  anticlinal 

axis,  as  in  Nova  Scotia,  or  by  dikes  that  have  been  injected 
in  the  wake  of  regional  dislocation,  as  at  Bendigo. 

In  a  region  marked  by  folding  the  greatest  intensity 

of  fracturing  is  exhibited  at  the  place  of  maximum  plica- 

tion.    At   Bendigo   this   is  found  at  the  apex  of  an   anti- 

cline. In  Nova  Scotia  it  is  found  where  the  folds  inter- 

sect, that  is.  where  an  anticline  plunges  in  obedience  to 

a  transverse  syncline:  at  the  nose  of  a  dome.  It  is  there 

that  the  crenulatiou  is  most  marked.  Folding  is  accom- 

panied by  cleavage  in  fissile  rocks  and  by  jointing  in  those 

of  granular  texture.  The  main  anticlinal  axes  are  char- 
acterized by  a  dominant  cleavage,  usually  at  a  high  and 

persistent  angle.  At  the  approach  to  the  apex  of  the 
fold,  and  more  especially  at  the  place  where  the  rock  is 

twisted  by  cross-folds,  the  regional  cleavage  is  dominate. 1 
by  a  local  radial  fissility. 

At  the  place  of  maximum  flexure,  where  the  cleavage 

dominates  the  bedding,  any  fracture  due  to  regional  move- 
ment will  find  a  devious  way.  In  part  it  follows  the 

bedding  or.  at  least,  it  confines  its  divagation  to  one  soft 

lied — of  slate;  in  part  it  responds  to  the  invitation  of 
the  cleavage  lines;  in  default  of  such  assistance  it  traverses 

both  bedding  and  cleavage,  hut  not  for  long.  A  vein-frac- 
ture in  one  mine  plays  many  parts.  That  was  the  lesson 

at  Bendigo;   that  is  the  teaching  of  Nova  Scotia. 
When  the  solutions  containing  both  quartz  and  gold 

began  to  course  along  the  fractures  thus  prepared,  they 
were  deposited  wherever  conditions  were  favorable,  and 

after  deposition  they  tended  to  reproduce  the  character  of 

their  abiding  place.  Thus  i  argue  that  they  were  precip- 

itated along  the  bedding-planes,  to  form  the  simply  tah- 
ular  deposits  that  delight  the  writers  of  text-hooks:  they 
likewise  were  laid  down  along  the  arches  that  gave  us 

the  symmetrical  saddle-lode;  they  rested  in  cross-fractures 

that  became  the  'spurs'  of  Bendigo  and  the  'angulars'  of 
Xova  Scotia;  and.  finally,  they  found  a  way  into  the  in- 

tricate and  rythinieally  crinkled  passages  prepared  for 
lie  in.  where  cleavage  and  bedding  disputed  for  structural mastery. 

Thus  the  crenulatiou  may  finally  he  regarded  as  the 

beautiful  product  of  complex  fracture  due  to  cross-folds 
in  rocks  of  uneven  texture.  The  fissility  induced  by  ex- 

treme plication  has  afforded  a  sinuous  line  of  passage  to 

rupture  ami  to  the  quartz  that  subsequently  healed  the 

rupture.  As  originally  formed,  the  veins  were  crooked, 
that  is.  they  zigzagged  in  a  sharply  angular  line.  In  the 

course  of  mineral  impregnation  they  became  rounded.  Na- 
ture hates  an  angle  as  she  abhors  a  vacuum.  Time  softens 

hard  lines,  is  a  poetic  way  of  saying  that  chemical  cor- 
rosion is  most  rapid  where  the  largest  surface  is  exposed 

In  solvent  action.  The  angles  of  the  zigzag  vein-fracture 

were  filled  with  quartz,  which,  in  the  course  of  accretion 
from  further  passing  solutions,  replaced  the  crushed  slate 

adjacent  to  it  and  slowly  gained  a  rounded  outline.  On 
the  700-ft.  level  in  the  Gagnon  mine,  at  Butte,  I  have  seen 
boulders  5  or  (i  feet  in  diameter,  formed  by  the  solvent 

action  of  water  that  has  seeped  along  joint-planes  in  the 

granite.  These  were  similar  in  origin  to  the  boulders 
formed  by  erosion  at  surface,  and  were  due  to  the  sculp- 

turing hand  of  chemical  waters.  Once  rounded,  the  hard 
quartz  bent  the  neighboring  soft  slate  to  its  unyielding 

shape.  Neither  movement  nor  solution  ceases  underground 
at  a  given  moment.  Since  the  veins  were  formed,  the 
continual  shifting  of  loads  of  sediment,  by  transfer  from 
mountain  to  river,  from  land  to  sea.  has  caused  the  dis- 

turbance of  equilibrium  that  incites  geologic  unrest.  This 

has  been  the  cause  of  new  fractures  along  which  later  solu- 
tions have  found  a  patient  way.  We  who  see  a  vein  in  a 

mine  today  are  apt  to  regard  it  as  a  finished  product,  brought 
to  our  attention  at  the  close  of  a  completed  cycle  of  chem- 

ical and  physical  operations.  We  regard  ourselves  as  full- 
stops  in  time.  On  the  contrary,  the  whole  of  the  period 
during  which  man  has  tenanted  the  earth  barely  punctuates 
the  geologic  record;  ours  is  a  brief  phase  synchronizing 
with  a  minute  portion  of  the  vast  stretch  of  time  during 
which  the  vein  of  ore  has  undergone  successive  change. 

Had  we  left  it  in  the  ground  it  would  have  undergone, 
in  later  eons,  a  further  alteration.  When  we  remove  it 

with  the  pick  and  hammer  we  break  the  normal  sequence 

of  its  development;  we  are  for  a  brief  moment  the  mas- 
ters of  forces  that  have  operated  since  the  dawn  of  cre- 

ation. 
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Re-treatment  of  Table  Middlings 
Bj     (ihlVMn    DAI 

Tin  arrangement  and  distribution  of  the  u'nniis  of  nil 
phidti  ami  gangue  ••"  the  deck  of  a  reciprocating  table 
baa  ropoatndlj  been  ilaawi ilml  by  U.  II.  Richards',  and  it 
illustrated  in  the  accompanying  figure.  The  characteristic 

feature  of  'In-,  arrangement  i-~  thai  the  grains  of  equal 
specific  gravity  will  arrange  themaelvee  in  order  of  Bice; 
the   I  -  tend   i"  advance   toward   the   concentrate 

aide  of  the  table,  while  the  coarser  grains,  on  which  tin' 
man  water  has  a  stronger  action,  mil  more  rapidly  over 
the  inclined  deck  of  the  table,  distributing  themselves  closer 
in  the  tailing  side.  Therefore  all  grains  of  equal  specific 
gravity  will  arrange  themselves  Btrictly  in  accordance  with 
their  diameter.  On  the  other  band,  the  heavy  particles  of 
sulphides  will  roll  leas  easily  over  the  deck  than  the  lighter 
grains  of  gangue,  ami  this,  coupled  with  the  progression 

Tins  is  illustrated  bj  lbs  lollowing  analyses  •  •!  the 
products  separated  by  hydraulic  classification  ii.nn  the 
middlings  "i   reciprocating  tables. 

Middlings  or  Coarsi   Wilflki  Tabli  CiMMatto  a\ 
Cai  nuji  I'n'i   i 'LABSirnsn 

(Tomboy  Q  m  Co  's  mill    Qalena-pyrlte-blend   a, 
Weight,    iron.     Lead,      insol 

ARRANGEMENT  OF  MINERAL  PARTICLES  OX   A  TABLE. 

imparted  by  the  motion  of  the  table,  causes  the  minerals 

.if  different  specific  gravity  in  dispose  themselves  in  hamls. 
These  hands  overlap  each  other  to  a  certain  extent  ami. 

■  in  account  of  this  overlapping,  s.mie  Hue  grains  of  the 
light  minerals  are  intermingled  with  the  coarse  ones  of 
the  heavy  minerals. 

In  a  theoretically  perfectly  classified  feed,  this  inter- 
mingling of  fine  gangue  and  coarse  sulphide  grains  could 

not  exist.  This  intermingling  is  the  result  and  an  index 
of  imperfect  classification  of  the  feed,  and  it  can  he 

said  that  the  band  of  middling  on  a  table  represents  the 
zone  where  all  the  errors  of  classification  have  accumu- 

lated. In  praetiee  a  perfect  classification  is  not  obtain- 

able, therefore  the  middling  from  any  table  of  the  Wilfley 
type  will  contain,  in  addition  to  the  grains  of  gangue  car- 

rying included  sulphide,  a  variable  amount  of  coarse  and 

practically  clean  sulphide  grains  and  some  fine  low-grade 
sand.  Advantage  ought  to  he  taken  of  this  characteristic 

nature  of  the  middling  while  attempting  to  recover  the 
free  and  included  sulphides  it  contains. 

Any  material  having  the  characteristics  described  above. 

I  have  designated  as  a  'counter  classified'  product,2  for 
the  reason  that  this  product  is  exactly  the  contrary  to 
that  obtained  by  hydraulic  classification,  in  which  the  small 

particles  are  found  to  be  of  higher  specific  gravity,  and 
the  coarse  particles  of  lower  specific  gravity.  Other  ma- 

chines, besides  reciprocating  tables,  produce  'counter  class- 

ified' products;  an  instance  being  the  hutch  discharge  of 
Harz  jigs  operating  an  unsized   feed. 

It  is  evident  that  a  'counter  classified'  product  is  an 
ideal  material  for  classification,  and  that  a  classifier  will 

easily  separate  it  into  a  discharge  containing  practically 

all  the  high-grade  sulphides,  and  an  overflow  containing 
most  of  the  fine  gangue  and  a  small  amount  of  very  fine 
free  sulphide. 

Weight, 

Ooarti   Wilfll  1/  Middling. 
Classifier  discharge      84.10  11.90 
Classifier  overflow       19.60        7.80 

rim-  Wilfley  ItittdHng. 

Classifier  discharge     211.711  22.BO 
Classifier  overflow       13.25  6.25 

Second  series  of  testa  1 

Weight,  zinc. 
Coarse  Wilfley  Middling.  ■;. Feed  to  classifier    100.0  23.70 
Classifier  discharge      91.0  25.70 
Classifier  overflow       9.0  3.85 

Band  Wilfley  Middling. 
Feed  to  classifier    100.0  27.50 
Classifier  discharge      78.G  33.60 
Classifier  overflow       21.4  12.90 

Fine  Wilfley  Middling. 
Feed  to  classifier    100.0  25.90 
Classifier  discharge       78.0  28.40 
Classifier  overflow       22.0  18.10 

1.15 

Iron, 

8.10 

8.60 
3.50 

Inaol uble,%, 

32.8 

i;.i 

18.2 

in-'ii 

lll.lr.'. 
.14.70 32.60 

77  sn 

11.20  22.70 

12.50  12.20 
6.00  55.20 

12.50  21.90 
13.80  17.30 

S.30  40.90 

Middlings  of  Coarse  Card  Tables  Classified  hv 
Pipe   Classifier 

(Bunker  Hill  &  Sullivan  mill. 
Product. 

Coarse  Card  Middlings. 
On     60-mesh   
On     S0-mesh     
On  100-mesh     
On  150-mesh     
On  200-mesh     

Through  200-mesh     
Direct  assay   
Classifier  discharge    
Classifier  overflow     

Galena-slderite-quartzite  ore.) 
Lead, Iron, 

Insol- 

%■ 

"A- 

uble,  % 

26.00 26.25 3.20 
17.15 

30.70 
3.40 13.30 32.25 
3.90 8.85 

32.95     • 

5.30 
5.80 32.70 

7.80 
7.05 31.00 

10.00 

13.25 31.00 
6.20 21.60 

30.15 
2.90 12.45 

32.10 5.00 

iTrans.  Amer.  Inst.  Min.  Eng.,  38,  p.  577;  'Ore  Dressing,' p.  1475,  etc. 

='Milling  of  Lead-Silver  Ores,'  The  Mining  Magazine, June  1910. 

In  certain  instances  this  concentration  of  sulphides  in 

the  coarse  spigot  discharge  of  the  middling  classifier  is 

so  marked  that  this  product  becomes  a  concentrate  of 

shipping  grade.     This  is  being  done  at  the  Tomboy  mill. 
This  method  of  concentration  by  classification  depends 

on  whether  a  considerable  portion  of  free,  coarse  sulphide 

grains  is  allowed  to  go  into  the  table  middling.  This  is 

the  ease  when  endeavoring  to  make  a  very  clean  concen- 
trate. If,  however,  some  of  the  higher-grade  silieious 

middling  is  thrown  in  with  the  concentrate  and  the  grade 
of  the  concentrate  is  allowed  to  drop,  the  table  middling 

will  contain  a  lower  percentage  of  coarse  sulphide  grains 

and  no  shipping  product  can  be  expected  from  the  classi- 
fier. In  all  cases,  however,  classification  will  produce  a 

concentration  of  all  the  large  grains  of  higher  specific 

gravity  in  the  coarse  spigot  discharge.  By  re-treating 
this  product  on  tables  it  will  be  possible  to  separate  a 
clean  concentrate,  and  the  table  tailing  will  be  found  to 

contain  practically  all  the  material  that  requires  re-grind- 
ing to  liberate  the  included  sulphides.  The  finer  spigot 

discharges  of  the  classifier  and  its  overflow  will  yield,  when 

fed  to  a  table,  some  clean  concentrate,  and  the  table  tail- 
ing will  generally  be  found  to  be  sufficiently  low  grade 

to  be  rejected. 

In  most  mills  the  practice  of  classifying  the  middling 
is  not  followed,  and  this  hybrid  product  is  either  directly 

returned  to  the  table  which  has  produced  it  (as  when 

middling  elevators  are  used  on  a  Wilfley  table),  or  it  is 
sent  to  a  second  set  of  tables,  on  which  it  is  concen- 

trated a  second  time  without  previous  classification.  The 

middling  represents  a  product  that  imperfect  classifica- 
tion has  rendered  unsuited  for  good  separation  on  a  table, 

and  to  concentrate  this  material  a  second  time  without 

removing  the  source  of  difficulty  is  merely  attempting  the 

impossible. 
In  many  mills  the  tonnage  of  middling  produced  is  not 

sufficient  to  warrant  the  installation  of  a  classifier  and 

Wilfley  tables,  solely  for  the  purpose  of  re-treating  the 
middling.     In  such  case  it  is  advisable  to  return  the  mid- 
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dling  to  (he  original  classifier  where  this  product  will  be 
again  distributed  to  the  tables  according  to  size.  The 
drawback  of  this  method  lies  in  the  fact  that  the  coarse 
middling  often  contains  only  a  small  amount  of  free  sul- 

phide particles,  the  rest  being  coarse  grains  containing 
included  minerals  which  require  to  be  re-ground  before 
further  concentration  can  be  effective.  The  result  of  it 
is  thai  these  coarse  grains  of  middling,  by  circulating  over 
and  over  again  from  the  classifier  lo  the  tallies,  will  gradu- 

ally accumulate  until  they  take  lip  a  large  part  of  the 
table  capacity,  and  eventually  are  thrown  off  either  in  the 

eentrate  or  in  the  tailing,  to  neither  of  which  do  they 

A  system  followed  in  several  mills  is  to  send  the  mid- 

dling directly  to  the  re-grinding  machinery,  and.  though 
this  method  often  simplifies  the  general  arrangement  of 
the  mill,  it  causes  the  sliming  of  a  portion  of  the  free 
sulphides  and  crowds  the  grinding  machinery  and  the  re- 
trealment  tables  with  tine  gangue  which  does  not  require 
further  treatment.  In  mills  with  sufficient  table  capacity 
and  sufficient  fall  for  handling  the  table  middling,  it  will 
always  be  advisable  to  subject  this  to  close  classification 
and  secondary  concentration,  and  in  many  instances  it 
will  be  found  that  this  system  will  produce  a  considerable 
amount  of  clean  concentrate  and  low-grade  tailing,  and 
thereby  increase  the  efficiency  and  capacity  of  the  mill. 

Workmen's  Compensation  in  Great  Britain 
The  British  Compensation  Act  of  1906  is  summarized  as 

follows  by  the  Journal  of  Industrial  Safety: 
Injuries  .Compensated. — Personal  injuries  by  accident 

arising  out  of  and  in  course  of  the  employment  which 
cause  death  or  disable  a  workman  for  at  least  one  week 
from  earning  full  wages  at  the  work  at  which  he  is  em- 

ployed. Compensation  is  not  paid  when  injury  is  due  to 
serious  and  willful  misconduct,  unless  it  results  in  death 
or  serious  and  permanent  disablement.  Industries  covered: 

"Any  Employment." 
Persons  Compensated—  Any  person  regularly  employed 

for  the  purposes  of  the  employer's  trade  or  business  whose 
earnings  are  less  than  £250  ($1216.63)  per  annum;  but 
persons  engaged  in  manual  lahnr  only  are  not  subject  to 
this  limitation,  or  those  whose  employment  is  of  a  casual nature. 

Government  Employees.— The  act  applies  to  civilian  per- 
sons employed  under  the  Crown  to  whom  it  would  apply 

if  the  employer  were  a  private  person. 
Burden  of  Payment. — The  entire  cost  of  compensation 

rests  upon  the  employer. 

Compensation  fob  Death 

(a)  A  sum  equal  to  three  years'  earnings,  but  not  less 

than  t'l'ill  ($729.98)  nor  more  than  £300  ($1459.95)  to those  entirely  dependent  on  earnings  of  deceased. 
(b)  A  sum  less  than  above  amount  if  deceased  leaves 

persons  partially  dependent  on  his  earnings,  the  amount 
to  be  agreed  upon  by  the  parties  or  fixed  by  arbitration. 

(e)  Reasonable  expenses  of  medical  attendance  and 
burial,  but  not  to  to  exceed  £10  ($4S.67)  if  deceased  leaves 
no  dependents. 

Compensation-  hor  Disability 

(a)  A  weekly  payment  during  incapacity  of  not  more 

than  50%  of  employee's  average  weekly  earnings  during 
previous  twelve  months,  but  not  exceeding  £1  ($4.87)  per 
week:  if  incapacity  lasts  loss  than  two  weeks  no  payment 
is  required  for  the  first  week. 

(b)  A  weekly  payment  during  partial  disability,  not  ex- 

ceeding the  difference  between  employee's  average  weekly 
earnings  before  injury  and  average  amount  which  he  i* 
earning  or  is  able  to  earn  after  injury. 

le)  Minor  persons  may  he  allowed  full  Barnhlgs  during 
incapacity,  but  weekly  payments  may  not  exceed  10  shil- 

lings ($2.43). 

(d)   A  sum  sufficient  to  purchase  a  life  annuity  through 

the  Postoffice  Savings  Bank  of  75%  of  annual  value  of 

weekly  payments  may  be  substituted,  on  application  of 

the  employer,  for  weekly  payments  after  six  months;  but 
other  arrangements  for  redemption  of  weekly  payments 

may  be  made  by  agreement  between  employer  and  employee. 

Revision  >•{  Benefits. — Weekly  payments  may  be  revised 
at  request  of  either  parly,  under  regulations  issued  by  the 

Secretary  of  state. 

Insurance. — Employers  may  make  contracts  with  em- 
ployees for  substitution  of  a  scheme  of  compensation,  bene- 

fit, or  insurance  in  place  of  the  provisions  of  the  act.  if 

the  Registrar  of  Friendly  Societies  certifies  that  the  scheme 
is  nut  less  favorable  to  the  workmen  and  their  dependents 
than  the  provisions  of  the  art.  and  that  a  majority  of  the 

workmen  are  favorable  to  (he  substitution.  The  employer  is 
then  liable  only  in  accordance  with  the  provisions  of  the 
scheme. 

Security  of  Payments. — In  case  of  employer's  bankruptcy. 
the  amount  of  compensation  due  under  the  act,  up  to  £100 

($486.65)  in  any  individual  case,  is  classed  as  a  preferred 
claim;  or  where  an  employer  has  entered  into  a  contract 

with  insurers  in  respect  of  any  liability  under  the  act  to 

any  workman,  such  right  of  the  employer,  in  ease  he  be- 

comes bankrupt,  are  transferred  to  and  vested  in  the  work- 
man. 

Settlement  of  Disputes. — Questions  arising  under  the  law 
are  settled  either  by  a  committee  representative  of  the 

employer  and  his  workman,  by  an  arbitrator  selected  by 
the  two  parties,  or,  if  the  parties  cannot  agree,  by  the 

judge  of  the  county  court,  who  may  appoint  an  arbitrator 
to  act  in  his  place. 

Three  of  the  most  important  features  of  the  act  are: 

(1)  "Serious  and  willful  misconduct"  on  the  part  of 
the  injured  person  bars  recovery  of  compensation  only 

when  (he  injury  "does  not  result  in  serious  and  permanent 

disability  or  death."  Thus  the  workmen's  right  to  recov- 
ery is  in  inverse  proportion  to  his  care  for  himself  and 

others.  If  an  intoxicated  fireman  or  engineer  should  cause 

a  boiler  to  explode,  demolishing  the  plant,  causing  death 

to  the  employer  and  serious  injury  or  death  to  the  engi- 
neer, besides  the  ruin  of  the  plant,  the  employee  or  his 

dependents  would  be  preferred  creditors  against  the  estate 
of  the  employer. 

(2)  By  "a  person  whose  employment  is  of  a  casual 
nature"  is  meant  that  a  workman  who  may  be  doing  a  chance 
job  for  a  man  could  not  receive  compensation,  if  he  should 

be  injured  while  performing  his  duty,  while  if  he  should 

be  working  for  the  man  regularly,  he  could  claim  compen- 
sation. To  illustrate  this  difference,  suppose  that  a  house- 

owner  had  his  roof  damaged  during  a  storm,  and  he  em- 
ployed a  carpenter  to  mend  the  roof,  the  carpenter  job 

would  be  one  of  a  casual  nature,  and,  therefore,  recovery 

of  compensation  would  be  barred  by  the  act,  in  case  he 

should  be  injured.  Again,  suppose  the  same  house-owner 
employed  a  woman  to  come  in  and  do  the  washing  once 
a  week,  such  a  woman  would  come  under  the  act,  since 

her  employment  is  not  of  a  casual  nature. 

(3)  "Arising  out  of  and  in  the  course  of  employment" 
is  the  wording  of  the  act.  which  signifies  that  it  makes 
no  difference  as  to  the  locality  of  the  accident,  as  long 

as  the  injured  man  was  pursuing  his  employment.  To  illus- 

trate,  suppose  that  the  house-owner  had  his  bouse  burned 
accidentally,  and  the  servant  lost  her  life  while  in  the  house, 

her  dependents  could  claim  compensation,  since  her  death 

was  one  "arising  out  of  and  in  the  course  of  her  employ- 

ment," but  if  that  same  servant  injured  her  eye,  due  to 
a  fright  caused  by  a  bug  flying  in  through  the  window,  it 

would  be  held  that,  while  it  occurred  "in  course  of  em- 

ployment," it  did  not  "arise  out  of  it." 
According  lo  Section  VII  of  the  act.  masters,  seamen, 

and  ship  apprentices  of  vessels  registered  in  the  United 
Kingdom,  or  the  owners  or  managing  owners,  who  reside 

in  the  United  Kingdom,  can  claim  compensation  for  in- 
juries arising  under  the  act.  Also  workmen  employed  by 

or  under  the  Crown  (except  persons  in  the  naval  or  mili- 
tary service)   are  included  in  the  act. 
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Experiments  With  the  Thiogen  Process 

By  Feahb  i.   w 

Ai   i  lecture  recently  delivered  before  the  .Minn 

on   lit'   tbe    University    of    California,    S.    W.    Young, 
profeaaoi  •■!'  physical  chemistry  at    Leland   Btanford  Jr. 
Univi  .1  very   interesting  end  detailed  account 
of  his  Thiogen  process  and  the  results  mi  tar  obtained. 
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day  practice  is  to  dilute  the  gases  by  mixing  with  sufficient 
air  to  meet  the  requirements  of  the  law  before  discharging 
into  the  atmosphere,  and  heretofore  no  attempt  has  been 
made  to  recover  the  sulphur  as  such. 

The  present  sulphur  supply  is  obtained  from  the  sul- 
phur wells  of  Louisiana,  and  the  natural  deposits  of 

Japan.  Sicily,  and  Mexico.  At  the  present  time  sulphur 
is  being  discharged  into  the  atmosphere  from  the  stacks 
of  different  metallurgical  plants  (1000  tons  of  pyrite  ore 
discharging  approximately  800  tons  of  SO,).  To  recover 
this  sulphur  it  is  necessary  to  have  some  reducing  agent 
to  combine  with  the  oxygen  of  the  SO..  Carbon  has  been 
tried,  the  SO,  gas  being  passed  over  red-hot  coke.  This 
process  was  found  to  be  expensive  and  only  partly  suc- 

cessful. In  the  Thiogen  process  an  oil  spray  is  used  to 
furnish  the  necessary  carbon,  and  the  reaction  is  shown 
by  the  following  equation : 

SO,  +  CH,  =  S  +  CO  +  H,0 
Ordinarily  the  CO  would  reduce  more  SO,,  as  is  shown  by 

4CO  +  2SO,  =  2S  +  4CO, 
but  this  reaction  takes  place  very  slowly.  In  the  presence 
of  a  catalyzer,  however,  the  reaction  is  accelerated.  It 
has  been  shown  by  the  Mannheim  process  that  in  the  manu- 

facture of  sulphuric  acid  the  reactions  are  accelerated  by 
means  of  a  catalyzer  in  the  form  of  Fe.O,.  The  SO,  gases 
are  passed  over  hot  Fe,0,. 

3Fe20,  +  SO,  =  2Fe,0(  +  SO., 
and  the  Fe,0,  again  reacts  with  the  free  oxygen  in  the  gas 

2Fe,0,  +  O  ==  3Fe,0, 

A  suitable  accelerating  reagent  was  found  in  calcium 
sulphide.  Potassium  and  other  alkaline  sulphides  might 
be  used,  bul  calcium  is  the  cheapest  and  the  mosl  infusible 

nt'  them  all.  standing  quite  high  temperatun  rata 
lyzer  the  calcium  Bulphide  ads  as  follows: 

2CaS      3SO       2Ca80 

and  in  the  presence  of  a  reducing  agent,  as  vaporized  oil, 
the  t'aso   is  reduced  to  CaS 

CaSO    |  fii       CO       ll.o-i  CaS 

In  laboratory  experi   tits  these  reactions  are  rapid,  espe 
cially  so  when  iron  salts  are  present  in  the  catalyzer.  No 
CO  was  formed,  and  all  of  the  carbon  combined  with  the 

oxygen  to  form  CO,  direct.  The  mixture  of  ('11.  and 
SO    may  he  passed  over  almost   any  calcium  compound,  as 
t'at'o,  or  I'aso,,  and  the  resultant  compound  is  CaS.  In 
case  the  gases  contain  free  oxygen,  this  must  he  taken 
care  of  before  the  CH.  will  replace  the  oxygen  in  the  SO., 
and  this  difficulty  presents  the  worst  drawback  to  the  prOC 
ess   from  an   engineering  standpoint.     A  suitable   tempera- 

THIOGEN  PROCESS  PLANT,  CAMPO  SECO. 

ture  must  be  maintained  for  the  gas  passing  over  the  cata- 

lytic agent. 
It  is  preferable  to  clean  the  gas  as  thoroughly  as  pos- 

sible and  concentrate  it  before  allowing  it  to  pass  to 
the  combustion  chamber.  An  8%  SO,  content  has  been 
obtained  by  passing  the  resulting  gas  products  from  one 
roaster  through  a  large  drum  (a  Fig.  1)  to  another  sim- 

ilar roaster,  the  draft  being  controlled  by  means  of  damp- 
ers (b).  The  gas  finally  passes  through  the  connecting 

flue  (c)  to  the  apparatus. 
The  roasters  at  Campo  Seco,  where  this  process  is  being 

tried  experimentally,  are  of  an  old  type,  not  constructed 
to  control  the  amount  of  oxygen  passing  in  so  that  all 
the  admitted  air  may  be  utilized,  and  8  or  9%  gases  are 
the  best  that  can  be  obtained  from  them. 

The  vaporization  of  the  oil  is  accomplished  by  the  use 
of  steam  injected  burners,  as  shown  at  a,  Fig.  2.  This 
spray  of  oil  is  directed  into  the  combustion  chamber,  which 
consists  of  a  eheckerwork  of  brick,  and  a  temperature  of 

about  800°C.  is  obtained.  Beyond  this  is  a  reaction  cham- 
ber, similarly  filled  with  a  eheckerwork  of  brick.  This 

chamber  is  iYo  ft.  square  and  30  ft.  long,  and  is  more 
than  able  to  handle  the  gases  from  the  two  roasters.  The 
spaces  in  this  eheckerwork  of  brick  are  nearly  filled  with 
a  mixture  of  equal  volumes  of  plaster  of  paris  and  saw- 

dust wetted  with  water,  to  which  a  small  amount  of  iron 
salts  is  added.  This  mixture  has  the  advantage  that  it 
decreases  the  amount  of  plaster  of  paris  used  and  gives 
a  porous  mass.  The  sawdust  burns  out  and  the  CaSO, 
reduces   to   CaS  quickly,  the  mass   shrinking  so   as  to  fill 
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about  half  of  the  space  between  the  bricks.  Condensing 

chambers  are  necessary  to  collect  the  sulphur  liberated. 

Cast-iron  condensers  were  found  m  be  too  leaky,  and  at 

present  an  inverted  V-shaped  pipe  is  used  (see  b,  Fig.  2), 

each  condenser  having  a  sloping  poor  with  a  trap-door. 
Difficulties  were  encountered  in  this  chamber.  Any  selen- 

ium, arsenic,  or  antimony    npounds  that  the  ore  inn- 
tains  distill  over  and  condense  with  the  sulphur.  To  over- 

come this  a  low,  broad,  slightly  inclined,  condensing  cham- 
ber can  be  used,  in  which  water-sprays  cool  the  gas  below 

the  boiling  point  of  selenium  anil  arsenic  (about  Toll  C.I. 

or  about  500°C,  the  selenium,  arsenic,  and  antimony  being 
deposited  on  projecting  tiles  placed  in  the  walls  of  the 
chamber  for  that  purpose,  aud  finally  drawn  off  through 
traps  in  the  lower  cornels..  The  sulphur,  bavins;  a  lower 

boiling  point,  passes  on  and  is  caught  in  the  regular  con- 
densing chamber  described  above. 

Xighf  construction  is  required  throughout,  and  the  brick 
walls  so  far  used  have  been  too  porous  to  withstand  the 
inward  pressure  of  the  air  due  to  the  vacuum  caused  by 

the  draft  up  the  stack.  Leakage  of  air  has  been  guarded 
against  by  means  of  sand  sealing.  Trouble  also  occurred 

through  ends  of  the  chambers  being  forced  out,  due  to  ex- 
pansion of  the  brick,  and  it  is  hoped  this  will  be  overcome 

in  a  great  measure  by  building  the  separate  chambers  inde- 
pendently and  allowing  for  telescoping,  using  sand  sealing 

to  guard  against  air  leakage  inward. 
Three  trials  have  been  run  so  far  at  Campo  Seoo.  The 

first  was  largely  to  show  the  supervisors  that  the  process 

was  feasible.  The  apparatus  used  consisted  of  a  4-in. 

pipe  connecting  with  the  flue  and  discharging  into  an 
8-in.  pipe.  5  to  6  ft.  long,  in  which  the  contact  material 
was  placed.     A  gasoline  burner  was  placed  at  the  junction 

of  these  two  pipes  and  the  i   essary  ('II.  and  heat  obtained. 
f.eading  from  the  S-in.  pipe,  a  2-in.  pipe  discharged  into 
a  large  iron  drum.  At  a  point  in  the  drum  above  the 

2-in.  pipe  a  spray  of  water  was  allowed  to  play  on  the 
gases,  the  resultant  liquid  being  tapped  from  the  bottom 

of  the  drum.  This  resultant  liquid  showed  free  sulphur 

and  was  milky  white  in  appearance.  Connected  with  the 
drum  by  means  of  another  pipe  was  a  blower  that  drew 

the  gases  through  the  apparatus  with  considerable  velocity 

and  discharged  the  soot  and  the  gas  on  a  piece  of  corru- 
gated iron.  Analysis  of  this  soot  showed  free  sulphur. 

The  escaping  gas  was  nearly  free  from  Si)  , 

The  second  trial  was  made  about  a  month  ago.  and  on 
a  larger  scale.  There  was  considerable  leakage  of  air  and 

consequently  Considerable  oxygen  came  in  contact  with  the 
free  sulphur  and  combined  with  it.  Heat  was  generated 
by  this  combustion,  and  the  temperature  at  the  condenser 

was  raised  to  slightly  over  950°C.  Analysis  of  the  gas 
showed  5.6$  SO.  at  the  inlet  and  0.2$  at  the  condensing 
chamber,  a  decrease  of  5.4%,  or  above  07r;  of  the  sul- 

phur dioxide  present. 

On  March  11  the  present  condensing  chamber  was  ready 
and  the  apparatus  tried  (see  Fig.  2 1.  Trouble  was  en- 

countered shortly  after  the  burner  was  started.  The  tem- 

perature ran  up  beyond  1100°.  and  on  shutting  down  it 
was  found  thai  someone  had  shut  off  the  spray-water,  and 
as  a  result  the  sprays  were  burned  out  and  rendered  use- 

less. A  tremendous  draft  was  developed,  due  to  the  ex- 

cessive heat.  The  present  sprayers  are  an  improvemnt 

over  the  former  ones,  in  that. they  cause  the  spray  to  be 
thrown  in  all  directions,  thus  cooling  the  gases  .more  uni- 
formly. 

The  cost  nt  repairs  cannot  be  estimated  at  the  present 
time.  Cases  from  the  roasters  have  been  passed  for  some 
time  through  the  apparatus  without  settling  out  the  flue- 

dust,  but  if  the  dust  is  settled  out,  the  apparatus  can 
run  indefinitely  without  becoming  clogged.  Gypsum  is 
not  very  expensive  and  the  old  contact  material  is  not 

wasted,  as  it  can  be  used  in  the  smelting  operations.  Indi- 
cators are  now  being  devised  to  register  the  percentage 

of  SO,  in  the  gas  automatically,  the  supply  of  iras  in 

turn  being  regulated  by  dampers  placed  at  convenient 

points.  Any  excess  oil  burned  will  be  taken  care  of  by 
the  CaSO,.  and  any  excess  SO.  by  the  CaS. 

Working  Costs  on  the  Rand 

Joiiannksihro  Correspondence 

The  problem  of  how  to  effectually  reduce  the  working 

costs  on  the  Hand  is  becoming  every  month  of  increasing 

importance.  Two  years  ago  the  average  working  cost  of 
ore  per  ton  milled  was  17s.  Id.,  when  both  the  profits  and 

dividends  paid  to  stockholders  attained  their  highest  level. 
Since  that  date,  not  only  has  the  average  cost  of  working 
increased  to  the  extent  of  over  a  shilling  per  ton,  but  the 

grade  of  ore  milled  has  declined  to  the  same  amount,  with 

the  result  that,  despite  the  steady  increase  in  the  produc- 
tion of  gold  during  the  past  two  years,  both  profits  and 

dividends  have  perceptibly  declined.  There  are  not  want- 
ing signs  to  indicate  that  those  who  control  the  mining 

industry  are  fully  alive  to  the  necessity  of  increasing  the 
profits  in  order  to  maintain  the  confidence  of  stockholders, 
but  there  seems  to  be  some  difference  of  opinion  as  to 
the  best  methods  to  pursue  in  order  to  attain  that  object. 
One  school  advocates  an  artificial  improvement  in  the  grade 
of  ore  sent  to  the  mill  by  selecting  ore  in  the  stopes 

in  add  to  the  profits,  but,  in  addition  to  its  other  draw- 
backs, this  always  adds  to  the  working  costs.  This  method 

does  not  meet  with  general  favor  on  the  Rand,  although 
there  have  been  several  notable  converts  made  in  its  favor 

during  the   past   six  months,   largely  because  the  efforts  at 
ec   my  and  improvement  in  methods  of  mining  have  not 
brought  the  anticipated  relief  to  mining  costs.  That  there 
is  room  for  economy  in  Rand  working  costs,  from  the 

native  laborer  to  the  top  of  the  administration,  seems  to 

be  the  prevailing  opinion  here,  and  it  is  possible  that 
the  growing  cost  of  unskilled  labor  has  more  to  do  with 
the  higher  working  costs  than  anything  else.  The  blame 

for  this  must  be  fully  borne  by  those  who  control  the 

industry,  who  of  late  have  not  only  been  the  means  of 

one  group  of  mines  competing  with  another  to  obtain  a 
full  labor  supply,  but  have  displayed  a  wanton  reckless 

ness  in  giving  labor  agents  contracts  on  such  conditions 
as  to  render  higher  working  costs  inevitable.  Then  again, 

during  the  past  two  years  there  has  been  an  attempt  in 
introduce  a  cheaper  grade  of  white  labor  into  the  mines, 
but  its  efficiency  has  been  so  low  that  in  the  long  run  it 

has  been  more  expensive  than  trained,  experienced,  and 

more  highly  paid  labor.  A  similar  result  has  attended  the 
introduction  of  a  cheaper  form  of  administration  in  that 

particular  branch  where  experience  and  long  training  are 
so  essential.  The  introduction  of  a  lower-salaried  and  more 
numerous  administration  has  resulted  in  a  much  increased 

salary  bill,  and  drastic!  attempts  have  been  made  to  bring 

down  the  wages  by  wholesale  reductions  of  office  expenses 
by  dismissals.  It  is  evident  that  the  grade  of  rock  sent 
to  the  mills  on  the  Rand  must  on  the  average  continue  to 

decline,  as  no  artificial  efforts  can  lie  made  on  a  sufficiently 
large  scale  to  prevent  it,  but  the  decline  will  be  so  gradual 

that  no  difficulty  should  be  experienced  in  making  a  com- 
pensating reduction  in  the  working  costs.  Despite  the 

continued  development  of  the  country  and  the  growing  de- 
mand for  native  labor,  a  revision  of  wages  and  conditions 

is  absolutely  necessary  if  mining  costs  are  to  be  reduced. 
Little  benefit  seems  likely  to  accrue  from  encouraging  the 

employment  of  a  cheaper  and  less  efficient  supervising  staff. 
from  the  miner  to  the  administrator.  Some  benefit  must 

result  from  the  costly  and  unnecessary  aim  at  uniform 

monthly  results  being  abandoned,  adoption  of  closer  sort- 
ing, and  the  placing  of  underground  mining  operations  on 

similar  lines  to  those  which  in  other  mining  fields  are  found 
essential  to  reduce  working  costs  to  a  minimum. 

Copper  mines  at  Ferrobamba,  in  Peru,  40  miles  west 

of  Cuzeo,  are  owned  by  Ferrobamba,  Ltd.  Tests  made 

by  Claude  Vautiu  show  that  both  the  oxidized  and  sul- 
phide ore  can  be  concentrated,  with  a  saving  of  74%,  to 

a  product  assaying  30%  copper.  The  company  owns  sev- 
eral mines  and  the  total  amount  of  ore  available  is  stated 

at  7.o(IO.OOO  tons. 
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Matanuska  Valley  Coalfields, 
Alaska 

Bj  '•   '     M  unw  and  K.  .1    K 

"The  coal  of  the  llatonuaka  vallej  1-  of  three  kinds;  an 
ihniriic.  high-grade  bituminous,  and  low-grade  bituminous. 
111  these,  only  the  last  two  bava  been  round  within  the  area 
mapped  in  detail  in  th«-  investigations  heir  described.  The 
anthracite  occurs  farther  cast  and  has  been  described  in 

earlier  reports,  The  high-grade  bituminous  coal  occurs  on 
i In-  south  aide  of,  the  Matanuska,  easl  of  and  in  the  vicinity 
•  ■I  Coal  ereek,  and  on  the  north  side  of  tin-  river  in  the 
valleys  of  Cbickaloon  and  Kings  rivers.  The  low  grade 
bituminous  coal  is  known  in  the  valleys  "i  young,  Eska, 
and  Moose  creeks. 

The  high-grade  bituminous  coal  is  fragile  and  soft,  like 
most  eoal  of  this  kind,  and  the  beds  show  the  affects  "i 
having  been  severely  Brushed  and  al  many  places  are  with- 

out any  well  defined  bedding  planes  or  planes  of  fracture. 
The  friability  of  the  eoal  i>  such  thai  it  will  probably  nol 

stand  shipment  without  l»-in-_r  badly  broken.  Tins  is  not 
-•  great  a  detriment  as  ini'_'lit  al  Brsl  seem,  because  many 
ol  the  beds  contain  so  many  impurities  that  the  coal 
from  them  ought  t"  be  crushed  and  washed.  It  is.  there- 
ton-,  highly  probable  that  much  of  this  coal  will  be  used 
in  the  manufacture  of  eoke,  a  purpose  for  which  lump 
eoal  is  not  desirable.  Coal  which  possesses  coking  prop- 

erties, as  much  or  all  of  this  eoal  does,  can  lie  burned  as 
slack  about  as  well  as  in  lumps.  Tor  the  slack  coal  when 
thrown  into  the  furnace  will  fuse  and  cake,  thus  prevent- 

ing loss  of  coal  through  the  grates. 
The  low-grade  bituminous  coal  on  Moose.  Eska,  and 

Young  creeks  is  on  the  border  line  between  bituminous 

coal  and  black  lignite.  It  is  harder  than  the  higher-grade 
coal  farther  east.  Many  of  these  beds  have  not  been 
crushed,  and  a  larger  proportion  of  lump  eoal  can  prob- 

ably be  obtained  from  them  in  mining  than  from  the  eoal 
beds  described  above.  This  eoal  possesses  no  coking  prop- 

erties and  will  probably  he  used  under  stationary  or  loco- 
motive boilers.  It  is  not  so  good  for  this  purpose  as  tbe 

coal  from  the  east  end  of  the  field,  but,  because  the  latter 
is  well  suited  for  the  manufacture  of  coke  and  for  use 

as  smithing  and  naval  coal,  it  will  command  a  higher 
price  and  thus  probably  leave  a  lower-price  market  for 
the  poorer  coal  farther  west.  The  low-grade  coal  can  prob- 

ably be  mined  and  shipped  more  cheaply  than  the  high- 
grade  coal.  The  two  kinds  of  coal  will,  to  a  certain  extent. 

be  non-competitive,  each  having  its  own  special  market. 
Chemical  Analyses  and  Tests. — The  following  table  in- 

roal     In- iil  the  area.    Sample  1  1910  was  taken  during  the  it 
described.     Tbe  other   analyses   have   been 

published  in  Bulletins  289  and  327,  and  n  1 

collected  in   1905.     All  the  samples  oxcepl    No.   1   and  -' 
were  obtained   from   surface   pros]   Is  or   from  outci 
ami  were  consequent!}    -   what   weathered.     Sample-    I 
and   'J    came    I      an    adit    at    a    distance   of    18    !•■   58    ft. 
fr    the  mouth  and  probably  under  aboul  25  or  30  ft.  of 
cover. 

Coking  QuaUtiet.     A   rough  tesl  "i   the  coking  qualities 
of  the  coal  from  adit  No.  2  on  Chicks!   i  creek  was  made 

during  tbe  summer  of  1905  by  coking  a  large  pile  of  coal 
under  a  covering  "i  stones  and  dirt.  The  resulting  coke 
was  bard  and  linn  and  had  a  •_:   1  ring  and  a  g   1  text- 

ure. Tin-  test  indicated  that  by  proper  treatment  a  coke 
n!  satisfactory  grade  can  be  produced.  No  further  tests 
have  been  made  by  members  of  the  Geological  Survey.  The 

analyses  indicate,  however,  that  the  high-grade  bituminous 
coal  ot  Cbickaloon  and  Kings  rivers  and  on  Coal  ereek  is 
probably,  al  least  in  part,  coking  coal,  and  thai  the  coal 
in  the  west  end  of  the  district,  on  Moose,  Kska.  and  Young 
creeks,  is  low-grade  bituminous  and  is  probably  all  non- 

coking  coal. Mining  Conditions 

Mine  sites  should  be  selected  only  alter  a  careful  study  of 
local  conditions  accompanied  by  drilling.    The  selection  of  a 
site  should  be  governed  by  the  accessibility  to  Hie  railroad 
and  by  the  structure  of  the  rocks.  The  latter  should  be 
determined  in  detail  fur  each  property  by  careful  drilling 
or  otherwise  in  order  thai  the  mine  may  be  opened  at  such 
a   point   that   the  underground  haulage  of  the  coal   and   the 

disposal  of  the  mine-waters  may  be  accomplished  al  a  min- 
imum of  expense. 

Although  many  of  the  coal  beds  outcrop  at  the  surface, 
the  outcrops  dip  for  the  most  part  at  steep  angles.  Pew 
if  any  localities  have  been  found  at  which  it  would  be 
possible  to  open  an  extensive  mine  on  the  outcrop  of  the 
coal  bed.  The  amount  of  coal  above  the  general  drainage 

level  is  not  great,  and  it  will  be  necessary  from  the  begin- 
ning of  mining  to  sink  shafts  or  slopes  to  considerable 

depths.  When  any  large  mines  are  opened,  it  will  probably 
be  found  desirable  to  sink  shafts  to  the  coal  beds  at  con- 

siderable distances  from  their  outcrops. 

Local  Supplies. — The  local  region  will  furnish  none  of 
the  supplies  needed  in  coal-mining  except  timber.  Every- 

thing else  will  have  to  be  shipped  from  outside  of  Alaska. 

The  development  of  this  field  on  a  large  scale  will  conse- 
quently probably  involve  the  building  up  of  other  indus- 

tries, such  as  establishments  for  the  manufacture  of  mine 
cars  and  other  machinery  and  mine  supplies. 

Underground  Water  and  Gas. — In  any  large  mines  which 

Analyses*  and  Tests  of  Matanuska  Coals 

-Proximate  Analysis- —  Ultimate  Analysis   
K  9  Z 

Calorific  Val. 

1 12.3 1.60 2.55 16.66 69.72 11.07 0.67 

4. HI 

76.58 
1.37 

6.22 7.545 
13,581 2 5.2 

0.99 19.03 75.19 
4.79 

0.60 4.71 83.90 1.48 4.52 

S.205 

14.769 
S 5.0 0.80 1.97 1S.5S 75.19 4.26 

0.50 

4.80 
S2.77 1.79 5.88 

8,146 14,663 12 9.9 1.80 2.68 20.69 
64.72 11.91 0.59 4.68 74.3S 

0.87 
7.57 

7,422 

13,360 1-1910 12.2 6.10 10.57 33.80 50.57 
5.06 0.23 

5.41 
65.16 

1.13 
23.01 

6,236 

11,225 17 2.6 4.74 34.79 54.06 6.41 
0.42 

5.54 71.06 1.60 14.97 

6,9S5 

12,573 IS 3.3 5.00 
33.911 

50.65 10.45 
0.41 

4.77 63.59 1.38 
19.40 

6.338 
11,408 19 6.0 4.75 32.64 50.63 11.98 0.38 4.76 64.09 1.09 17.70 

6,428 

11,570 20 11.7 4.60 9.49 33.63 51.71 5.17 0.25 5.52 65.S5 
1.20 

22.01 

6,445 
11,601 

*These  analyses  were  made  by  F.  M.  Stanton  on  the  same  samples  as  those  with  corresponding  numbers  in  the 
preceding  table.  The  differences  in  proximate  analyses  are  due  to  the  fact  that  the  samples  dried  somewhat  in  the 
months  which  elapsed  between  analyses,  and  that  somewhat  different  methods  of  analvsis  were  used.  (See  Bull.  U.  S. 
Geol.  Survey  No.  290,  1906,  pp.  29-30.1 

♦Abstract  from  Bulletin  500,  United  States  Geological  Survey. 
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opened  in  I  il  will  be  i 
the  i  to  pump  01  r.     It 

thai   ii   will  l«-  possibl 

mini  I"he  inder 
bicfa  will  b  red  will  probably  not 

Pre 
eipitation  in  th  ligbl  thai  I. 

into  tbe  mines  onlj    fi  It 

ordinary   precai  taken   to   prevei  from 
Breaking  into  I  i  ighl   to  be 
fairly  dry.    Tbe  hea  il  the 
lower  altitndee  throughout  alley 

will  eause  i  f>th  "I 

ill  differen  md  the  shape  of  the  under- 

lying  rock   1 1 •  •  < ■  r-  are  determined  J>y  <lit)lin-_r  there  will   be 
danger  of  the  mine  workings  breaking  thro 
of  the  rock  into  the  gravels.     The  gravels  probably 

large  '  water  in  Bome  places  and  Berioue  accidents 
might  tbna  result.    <ias  will  probably  be  a  serums  problem 
in  local  mining  from  the  very  start.    The  experience  o 
few    Bmall    adits   which    have    been    driven    indicates    thai 

these  i"al  beds  will  yield  large  an   nts  of  •  I .- 1 1 1 ̂.- • 
Bome  provision  onght  to  be  made  in  advance  of  mining  for 
the  enforcement  of  suitable  regulations   tor  proteetio 
the  miners  and  U  gainst  gas  explof 

l>  trnsive   rocks  are  known 

to  be  present   in  abundance  and  in  large  masses  through- 
out the  greater  pari  of  the  area  of  coal-bearing  rocks, 

except  in  the  valleys  of  Moose  and  Eeka  creeks,  when 
are  so  small  and  are  much  rous  than  farther  east. 

Ii   Delusion,  ii   inns!   be  stated  that   the  presence  i 
trnsive  nicks  in  the  coalfield  introdnci 

up  undetermined  percentage  of  the  coal  areas  of  very 
doubtful  value  The  size  and  distribution  of  these  intrusive 

—  beneath  the  surface,  as  well  as  at  the  surface  in 

the  area  nf  scanty  outcrops,  cannot  be  determined  with- 
out underground  exploration.  The  effect  of  the  smaller 

intrusive  masses  on  the  coal  depends  on  tbe  extent  to  which 
these  masses  have  been  intruded  into  or  along  the  sin 
of  coal  beds.  Where  the  intrusive  mass  is  in  contact  with 

the  coal,  tbe  coal  is  worthless,  but  where  ii  is  a  few  feel 

away  the  quality  of  the  coal  is  probably  unimpaired,  or 
may  even   lie   improved. 

Effect    nf   Folding   ami   Faulting. — The   steep   do 
complex   structure   of   much   of   the  eoal   areas   introduce 

serifnis  problems  in  coal  mining  and  call   for  careful  in- 
vest^ the  structural  conditions  of  each  individual 

tract  before  the  development  of  mines  is  attempted, 
believed   that    areas   will   he   found   in   which   the  diffh 

of  mining,   due  to   Btrncture,   will   not   be  serious.     Roth 

le    mountain    and    Wishbone   hill    are   of    fairly    si 

Btrncture,  so  that,  if  the  eoal  beds  persist  beneath  the 

glomerate  and  if  the  coal-bearing   rocks  were  not   folded 
before  the  rate  was  laid  down,  mining  should  not 
be  difficult,  at  least  so  far  as  structural  conditions  are 

cerned.  It  may  perhaps  he  assumed  to  he  probable  that 
the  structures  of  the  entire  valley  are  of  the  same  general 
type  as  those  known  in  the  areas  of  the  conglomerate.  If 
this  is  the  case,  there  are  probably  large  areas  in  which 

the  structure  will  permit  the  mining  of  the  coal.  This  con- 
dition is  not.  however,  positively  known,  and  the  character 

of  the  structure  must  he  regarded  as  a  problem  to  be  solved 
by  underground  exploration  before  the  feasibility  of  mining 

at  a  profit  of  the  coal  of  any  particular  tract  can  be  demon- 
strated. 

A  RECENT  consular  report  states  that  Butusnff.  a  Rus- 

sian government  mining  engineer,  is  making  a  detailed  ex- 
amination along  the  hanks  of  the  Iujan  river,  a  tributary 

of  tbe  t'ssuri.  Results  show  thai  this  territory  is  likely 
to  become  a  field  for  large  gold-mining  undertakings.  A* 
present  this  district  is  the  chief  point  where  colonization 

is  being  concentrated.  In  connection  with  reports  of  dis- 
coveries of  various  mineral  depi  !  the  Amur  rail- 

road, the  Council  of  Ministers  has  decided  to  apply  to 
the  Duma  for  appropriations  to  organize  surveying  and 

geological  stations  along  the  entire  railroad.    Geological  re- 

•i    by    parties   of   the    Amur    Kx|>edi- 
tion  cover  the  whole  northwest 

the 

ring 

to  ii-  richness   in  minerals.     Tbi  ieve 

thai    gold    sljlliin,    will    develop    iii    many    |  j   the 

Yahlonoi  i  ,.,  the  valleys  of  the  I'rka.  Omiitnaia, 
l'i-i-hi.   and    Oldoi    river.-,   and   i  illy   in   tbe  val- 

ley, of  the  Kerak  and  t.'rkan.  In  the  central  and  eastern 
parts  of  the  railroad  region  large  deposits  of  lignite  were 

discovered,  and   they  are  I  I*  valuable  as  they 
ear  the  line.     Valuable  iron   deposits  have  been  dis- 

covered near  I  he  Amur  river. 

Retention  of  Gold  in  a  New  Mill 

By  II.  A.  Whits 

'It  may  he  interesting  to  briefly  enumerate  some  of  the 

sources  of  short  returns  in  the  first  month's  output  of  a 
new  modern  plant.  Beginning  at  the  rnorlar-box,  where 

■-' -titration  takes  place;  the  launder  to  the 

elevating  plant  picks  np  a  little  gold  in  any  small  ereviees 
that  exist;  the  tailing  wheel  or  pomps,  especially  the  former, 

have  lieen  known  to  gather  quite  a  rich  coating;  the  tube- 
mills  have  been  known  to  yield  as  much  as  500  oz.  of  gold 
upon  removal  of  the  lining  when  worn  out.  and  even  silex 

liners  can  easily  accumulate  200  or  300  oz.  of  amalgam. 

Besides  the  tube-mill  plates,  already  discussed,  the  suc- 
ceeding launders  and  traps  will  not  yield  their  full  share 

to  the  first  clean-up.  If  in  addition  to  these  sources  it  is 
dered  that  all  the  rock  crushed  cannot  be  completely 

treated  in  the  time,  that  a  fair  amount  of  gold  is  in  the 

winking  solutions,  that  a  large  amount  of  partly  coated 
zinc  must  lie  left  in  the  extractor-boxes,  that  new  furnaces 

and  pots  absorb  some  gold,  and  that  some  valuable  by- 
products formed  are  not  immediately  treated,  it  is  clear 

thai  the  usual  statement  to  shareholders  is  considerably 

than  mere  soothing-syrup.  Indeed,  considerable 
capital  is  necessarily  locked  up  in  this  way.  though  this  is 
seldom  provided  for  in  the  estimates  framed.  I  agree  that 

liquid  amalgam  may  be  the  means  of  conveying  gold  into 
minute  cracks  in  the  retorts;  hut  where  suitable  trays  are 

iis<-d  no  overflow  can  take  place,  and  in  such  eases  the 
retort  will  not  be  found  to  contain  much  gold,  though  the 

assay  figures  certainly  warn  us  to  cut  out  a  piece  for  assay 

and  not  to  rely  upon  appearance  only.  I  would  add.  how- 

i hat  at  the  Co-operative  Smelting  Works  rich  bonan- 
are  not  found,  and  though  gold  content  of  the  retorts 

bought  is  not  taken  into  account,  no  unmanageable  surplus 
of  gold  is   found   in  the  outputs.     In   fact,   the  manager, 

od  deal  of  experience  in  breaking  up  old  retorts, 

deprecates  any  enthusiasm  about  further  supplies. 
The  fact  that  heat  enormously  increases  the  fluidity  of 

most  liquids  has  a  considerable  bearing  upon  this  subject, 
and  it  is  very  instructive  to  examine  a  brick  from  the  bottom 

  rdinaxy  furnace  used  in  the  lead  smelting  of'zine- 
gold  slime.  The  minute  cracks,  visible  only  under  the  micro- 

scope, are  yet  filled  with  metallic  lead;  for  though  the  pres- 
sure was  small  the  lead  was  red-hot.  with  a  corresponding 

decrease  of  surface  tension  and  viscosity.  A  similar  pressure 
Id  mercury  would  not  so  penetrate  the  brick  if  applied 

for  years  on  end.  It  is  a  well  known  fact  that  a  filter-paper 
ned  with  such  a  liquid  as  paraffine  is  impervious  to 

water,  and  if  someone  could  apply  this  principle  and  dis- 
cover a  liquid  with  which  the  bottom  of  a  pan-furnace 

might  be  soaked,  thus  avoiding  the  infiltration  of  gold- 
bearing  lead  and  so  evading  a  tiresome  source  of  absorption 

of  that  precious  metal,  he  would  be  performing  a  valuable 
service. 

A  >  i\'  E88I0H  to  develop  placer  gold  ground  along  the 

Santa  and  Chuqnicana  rivers  of  Peru  has  been  obtained 
by  John  Bryson  and  Frank  Klepetkn.  aud  an  examination 
of  the  deposits  is  in  prog 

•Excerpt  from  -Journal  of  the  Chem.  Met.  and  Min.  Soc. of  S.  A. 
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The  Early  History  <>i  Cupellation 
•      I..  Ilutru 

The    pro«*»   of   cujellatio-  of    the 

known  to  the  bi  i  chiefly  of 
the  '  :  sub- 

then  ranki 

most  lean  •  In  proof  of  the  antiquity 

the   Bihlc   have   been 

by   1  r.  in  'The  A  rkers  and  Artificers  in 

"  I  d  u~ :  thou  nasi  tried  us 
■  i."     Pa,  Ixvi,  10. 

"Take  away  the  dross  from  the  silver  and  there  will  come 
forth  ..  r  the  finer."     Ppot.  XX,  4. 

Id   I   have  refined  thee,  but   not   as  silver:   I   have 

-  n  thee  in  a  furnace  of  affliction."    Isaiah  xlvii.  10. 

•'.Vn.l  I  will  bring  the  third  part  through  the  fire  and 
will  refine  them  as  silver  is  refined,  and  will  try  them  as 

gold  is  tried."     Zech.  xiii.  9. 
"S  miy  there  is  a  vein  for  the  silver  and  a  place  for 

the  gold  where  they  fine  it."    Job  xxviii.  1. 
But  perhaps  the  earliest  known  reference  to  the  actual 

cupellation  process  is  made  in  a  poetical  passage  in  the 
Scriptures  in  which  David  implied  the  common  existence 
of  this  process: 

"The  words  of  the  Lord  are  pure  words,  even  as  silver 
tried  in  a  furnace  of  earth,  purified  many  times."  Ps. 
xii.  6. 

Napier  says  of  this  reference :  "Here,  we  observe.  David 
is  not  satisfied  with  saying  that  the  word  of  the  Lord  is 
as  pure  as  silver,  tried  and  purified  several  times.  He 
wishes  to  represent  the  most  perfect  state  of  purity.  Conse- 

quently he  descends  to  a  particular  method  and  says,  'Tried 
in  a  furnace  of  earth.' " 

This  distinct  reference  to  an  earthen  furnace  leads  nat- 
urally to  the  conclusion  that  different  methods  were  known 

and  practised,  and  that  the  earthen  furnace  was  considered 

best.  Whether,  as  now.  burned  bones  were  used  in  making 
this  earthen  cupel,  is  not  indicated,  although  bone-ash  is 
not  essential  to  the  operation.  Other  earths  have  been  used, 
but  it  would  not  be  inconsistent  with  the  common  practice 
of  those  times  to  have  used  bone-ash.  since  we  find  that 
this  substance  was  frequently  used  in  the  arts  at  that 

time.  This  is  indicated  by  the  passage,  "I  will  not  turn 
away  the  punishment  thereof  because  he  burned  the  bones 

of  the  king  "of  Edom  into  lime."    Amos  ii.  1. 
Other  Scripture  references  cited  by  Xapier  (reference 

cited)  and  by  \V.  H.  Pulsifer  ("Notes  for  a  History  of 
Lead.'  New  York.  1888,  p.  136).  in  which  the  application 
of  the  cupellation  is  readily  seen,  are  given  below: 

"Son  of  Man.  the  house  of  Israel  is  to  me  become  as 
dross:  all  they  are  brass,  and  tin,  and  iron,  and  lead,  in 
the  midst  of  the  furnace:  they  are  even  the  dross  of  the 
silver.  Therefore  thus  saith  the  Lord  God;  because  you 
are  all  become  dross,  behold.  I  will  gather  you  in  the  midst 
of  Jerusalem.  As  tbey  gather  silver  and  brass  and  iron 
and  lead  and  tin  into  the  midst  of  the  furnace  to  blow 

the  fire  upon  it.  to  melt  it.  so  will  I  gather  you  in  mine 
anger  and  my  fury  and  I  will  leave  you  there  and  melt 
you.  Yea.  I  will  gather  you  and  blow  upon  you  in  the 

fire  of  my  wrath  and  ye  shall  be  melted  in  the  midst  thereof." 
Ezek.  xxii.  18-22. 

•'Thy  silver  is  become  dross  *  •  *  I  will  turn  again 
my  hand  upon  thee  and  purely  purge  away  thy  dross  and 

take  away  all  thy  tin."     Isa.  i,  22-25. 
"They  are  all  brass  and  iron :  they  are  corrupters.  The 

bellows  are  burned,  the  lead  is  consumed  of  the  fire,  the 
founder  melteth  in  vain :  for  the  wicked  are  not  plucked 
away.  Reprobate  silver  shall  men  call  them."  Jer.  vi. 
28-30. 

Pliny  is  the  earliest  writer  who  attempts  to  give  any 
detailed  description  of  the  process.     However,  his  descrip- 

'■ 

■  I    in 

the   West    until   much   later.     Agatbarcidei 

em  of  purifying  gold  by  melting  it  in  an  earthen  pot, 
■  r  uitli  lead  and  tin,  to  which  barley,  bra 

had  been  added.     The  fire,   he  ip  daring 
■  cupellation  when  be 

■  ■in  the  mine  waa  washed  five 

.    and    the    lea. I    '• ponied  off,  the  silver  was  obtained  [Hire.    He  describee 
silver  fun  strncted  bo  thai  the  pestilential 
vapors  ol    the   lead   were   raised   and   earned   off.      The 
of  lead  in   refining  gold  is  mentioned  by  who 
lived  iii  the  sixth  century,  B.C. 

Evil  the    practice    of    this    method    of    refining 
id  are  abundant  in  the  ancient  mining 

triels  of  the  Old  World.  Near  Cartagena,  Spain.  pi£ 
lead  of  undoubted  Roman  smelting  have  been  found,  with 

ear  them.  In  the  province  of  Barce- 
lona great  heaps  of  litharge  have  been  discovered  near  the 

site  of  an  ancient  furnace.  In  the  many  ancient  camps 
of  France,  evidences  are  abundant  of  this  method  of  sep- 

arating silver  from  argentiferous  lead. 
Remains  of  the  ancient  cupellation  furnaces  have  been 

discovered  near  Almeria,5  Spain.  Quantities  of  litharge 
have  been  found  mixed  with  scoria:  near  old  furnaces  in 

Greece.  Geber6  understood  the  process  of  cupellation,  and 
Theophilus,  who  wrote  in  the  eleventh  century,  describes 
minutely  the  method  of  preparing  the  cmcible  or  cupel 
for  the  purification  of  the  silver,  and  with  careful  detail 

gives  directions  for  conducting  the  process.  AgricoIaT  de- 
scribes a  smelting-house  with  the  necessary  apparatus  for 

the  separation  of  silver  from  lead  by  cupellation.  and  illus- 
trates his  description  with  wood-cuts,  in  which  the  smallest 

details  are  treated  in  the  most  painstaking  manner.  The 
cupellation  furnace  was  much  like  those  in  use  in  Germany 
today.  The  blast  was  furnished  by  bellows  operated  by 
a  water-wheel,  the  iron  cover  or  hood  was  removed  or  put 
into  position  by  a  crane  provided  with  a  system  of  gears, 

the  power  being  supplied  by  men  working  a  crank-shaft. 
The  native  Penivians8  seem  to  have  independently  dis- 

covered this  metallurgical  process.  They  made  'souls'  of 
clay  called  guayras,  in  the  shape  of  flower  pots,  with  many 
holes  in  them.  These  were  filled  with  a  mixture  of  ore 
and  charcoal,  carried  to  the  mountains,  where  advantage 
of  the  wind  currents  coidd  be  taken,  and  there  fired.  The 
product  of  this  fusion  was  further  refined  at  their  homes, 
the  blast  being  secured  by  small  hand  bellows.  Gracilaso 

de  la  Vega0  describes  the  Peruvian  method  of  recovering 
the  silver  from  its  ores  as  follows:  "The  silver  for  the 

most  part  is  extracted  from  the  'Hatum  Potassi',  in  the 
melting  of  which  they  first  found  great  difficulty:  for,  not 
being  able  to  run,  it  burned  away  or  evaporated  in  smoke, 
of  which  the  Indians  could  not  penetrate  the  cause  or 
discover  a  remedy.  But  as  necessity  and  covetousness 
make  men  ingenious  and  contriving,  so,  particularly,  the 
Indians  were  infinitely  industrious  to  find  some  way  to 
melt  their  gold  and  silver.  At  length,  after  many  experi- 

ments, they  happened  to  try  melting  a  baser  sort  of  metal, 

which  the  lesser  potassi'  produced,  consisting  for  the  most 
part  of  lead  mixed  with  silver,  the  which  being  more  easily 
melted  and  run,  and  when  put  in  the  melting  pots,  together 

iLeger,  'Les  Travaux  Publics,'  p.  716. 
^Agatharcides,  'De  Rubro  Mari.' 
aStrabo's  'Geography,'  book  III,  chap.  II. 
■"Moore.  'Ancient  Mineralogy,'  p.  44. 
sDubree,  'L'Exploitation  des  Mines';  also  Leger,  'Les 

Travaux  Publics.'  pp.  698-715. 
«Theophilus.  'Diversarum  Artum  Schedula,'  translated  by Hendria,  London.  1847,  p.  227. 

■Agricola,  'De  Re  Metallica,'  pp.  324-382. 
s'Travels  of  Pedro  de  Cieza  de  Leon,'  translated  by  C.  R. Markham,  London,  1864,  p.  389. 

»De  La  Vega,  'Royal  Commentaries  of  Peru,'  p.  364. 
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with  the  tine  gold  and  silver,  would  immediately  cause 
them  to  melt  and  dissolve;  for  which  reason  the  Indians 

gave  it  the  name  curuchee,  which  signifies  anything  that 

dissolves."  This  was  the  first  melting,  and  was  conducted 
in  the  mountains;  the  product  was  taken  to  their  houses, 
where  it  was  subjected  to  a  second  melting,  when,  by  the 

use  of  the  blowpipe,  the  lead  was  completely  oxidized  and 
the  silver  recovered. 

The  natives  of  India  were  acquainted10  with  the  process 
of  cupellation  three  hundred  years  ago.  Digging  a  hole 
in  the  ground,  they  worked  up  a  composition  of  moist  ashes 

with  which  they  plastered  the  cavity,  making  a  sort  of 
a  combined  cupel  and  furnace  in  which  they  fired  the 
mixture  of  lead  and  ore.  The  operation  was  repeated  until 
finally  the  silver  was  recovered.  Little  progress  was  made 

during  the  time  of  the  alchemists  in  the  methods  of  refin- 
ing precious  metals,  but  Geber  gives  a  complete  description 

of  the  process  of  cupellation,  which  he  states  was  hastened 

by  the  addition  of  saltpeter,  by  which  impurities  such  as 
copper  and  tin  were  removed.  After  the  alchemistic  period 
had  passed,  much  attention  was  given  to  the  working  of 

gold  and  silver  ores,  and  the  processes  were  greatly  im- 
proved. At  this  time  quantitative  determinations  of  gold 

and  silver  by  the  cupellation  process  were  coming  into  use. 

The  use  of  the  balance  was  made  obligatory  by  law  in 

all  cupellation  and  cementation  processes  in  order  to  pre- 
vent fraudulent  practices.  In  the  phlogistic  period,  quan- 

titative determinations  were  developed,  although  few  changes 

were  made  in  the  metallurgical  operations  connected  with 
gold  and  silver.  Since  then  the  process  has  been  steadily 
developed  until  it  has  reached  its  present  state,  although 
the  essentials  of  the  operation  are  the  same  as  the  ancients 
used. 

Patent  Laws  of  the  United  States 

At  a  meeting  of  the  Inventors'  Guild,  held  November  24. 
1911,   the   following   resolution   was   adopted: 

Whereas.  The  Constitution  of  the  United  Slates  pro- 

vides: "The  Congress  shall  have  power  to  promote  the 
progress  of  science  and  useful  arts,  by  securing  for  lim- 

ited times,  to  inventors,  the  exclusive  right  to  their  re- 

spective discoveries";  and 
Whereas,  This  constitutional  provision  was  intended  l" 

obtain  for  the  benefit  of  the  Nation  the  publication  of 

every  new  and  useful  invention  in  such  full,  clear,  con- 
cise, and  exact  terms  as  to  enable  any  person  skilled  in 

the  art  or  science  to  which  it  pertains  to  make,  construct, 
compound  or  use  the  invention,  after  the  limited  time  for 

which  the  exclusive  right  is  secured  to  the  inventor  by 

patent;  and  thereby  to  secure  for  the  Nation  the  great 

benefit  which,  -all  experience  shows,  results  to  a  Nation 
from  publishing  inventions,  in  contradistinction  to  follow- 

ing a  policy  which  would  tend  to  encourage  trade  secrets, 
monopoly,  and  trade  combinations,  which  minimize  the  value 

of  inventions  to  the  Nation;  and, 

Whereas,  A  patent  is  in  effect  a  contract  between  the 

Government  and  the  inventor  by  which  the  Government, 

in  consideration  of  the  right  to  publish  the  invention  for 
the  benefit  of  the  Nation,  agrees  that  iu  return  for  his 
satisfactory  disclosures  of  his  new  and  useful  invention 

under  reasonable  conditions,  to  lie  determined  by  the  Gov- 
ernment, it  will  secure  the  inventor  for  a  limited  time 

in  the  exclusive  right  to  his  new  and  useful  invention;  and. 

Whereas,  An  inventor,  after  having  performed  his  pari 
of  the  contract  by  having  made  proper  disclosure  of  a 
new  and  useful  invention  to  the  United  Stales  Government 

officials,  is  frequently  subjected  to  unreasonable  delay,  ex- 
pense, and  inju  his  patent,  and  ! 

having  obtained  his  patent  is  not  equitably  seemed  in  bis 
exclusive  right  as  the  Constitution  intended  that  lie  should 

be  secured  in  return  for  his  disclosure  in  good  faith  of 

his  new  and  useful  invention;  and  as  a  consequence  of 
this  unfair  treatment  of  inventor  patentees,  the  United 
States  is  not  obtaining,  in   the  degree  that   it   should,   the 

"Percy,  'The  Metallurgy  of  Lead,'  p.  211. 

National   benefit   of   the   best   inventive   work   of   its   many 
able  inventors;  and. 

Whereas,  The  United  Stales  patent  system  has  ! 
evolved  to  its  present  condition  without  proper  considera- 

tion of  the  rights  of  the  Nation,  and  of  the  inventors. 

who  are  the  two  real  parties  at  interest,  but  on  the  con- 
trary has  been  developed  to  its  present  condition  almost 

entirely  as  the  result  of  suggestions  from  persons  who  do 

not  occupy  the  position  of  one  of  the  parties  to  the  con- 
tract which  every  patent  represents;  and  who  do  not  suffer 

damage  from  the  delays,  complications,  injustice,  and  ex- 
pense characteristic  of  the  United  States  patent  system  and 

the  United  States  Courts  which  hear  patent  causes;  said 

damage  being  borne  principally  but  indirectly  by  the  Nation 

and  to  a  lesser  degree,  but  directly,  by  the  inventor-pat- 
entees; and, 

Whereas,  It  is  a  well  known  fact  that  modern  trade 

combinations  tend  strongly  toward  constancy  of  processes 
and  products,  and  by  their  very  nature  are  opposed  to  new 

processes  and  new  products  originated  by  independent  in- 
ventors, and  hence  tend  to  restrain  competition  in  the 

development  and  sale  of  patents  and  patent  rights;  and 
consequently  tend  to  discourage  independent  inventive 

thought,  to  the  great  detriment  of  the  Nation,  and  with 

injustice  to  inventors  whom  the  Constitution  especially  in- 
tended to  encourage  and  protect  in  their  rights;  and, 

Whereas,  Under  existing  methods  of  trying  patent  cases, 

an  inventor-patentee  of  average  means  could  not,  at  his 

own  expense,  carry  to  a  conclusion  an  average  patent  liti- 
gation against  a  wealthy  opponent,  and  therefore  a  few 

wealthy  concerns  usually  acquire  nearly  all  important  pat- 
ents in  their  field,  to  the  great  damage  of  the  Nation  he- 

cause  of  the  restraint  of  competition  and  because  of  the 
resultant  tendency  of  such  inventors  to  seek  protection  for 

their  invention  by  trade  secrets  or  else  to  cease  inventive 

work;  and. 
Whereas,  Efficient  protection  by  patent  of  new  and  useful 

inventions  would  offer  to  the  average  American  manufac- 
turer one  of  the  best  methods  of  meeting  foreign  competi- 
tion, and  would,  in  addition,  improve  quality,  reduce  first 

cost,  and  stimulate  fair  competition,  with  resulting  benefit 
to  the  entire  Nation ; 

Resolved,  The  Inventors  Guild,  composed  exclusively  of 

independent  and  experienced  inventor-patentees,  does  hereby 
respectfully  ask  the  attention  of  the  President  of  the  United 
States  to  the  urgent  need  of  reforms  in  the  Patent  Office 

and  also  in  the  Courts  which  hear  and  decide  patent  causes; 

and  hereby  requests  the  President  to  recommend  to  Congress 
the  advisability  of  appointing  a  committee  to  confer  with 
experienced  and  representative  inventors  with  the  object  of 

promptly  accomplishing  such  reforms  as  will  result  in  more 
effectively  carrying  out  the  intention  of  the  Constitution; 

and  to  supplement  such  recommendations  by  such  execu- 
tive action  as  in  his  judgment  seems  likely  to  assist  in 

accomplishing  the  needed  reforms. 

Orrk  Goldfielos.  Ltd.,  has  now  made  arrangements  to 

work  its  Kolchan  property  in  its  own  name,  being  the  only 
foreign  corporation  to  receive  permission  to  work  in  the 

prohibited  zone.  The  chief  features  of  the  work  accom- 
plished during  1911  have  been  the  transport  and  construc- 

tion of  the  7%-cu.  ft.  dredge  and  power  plant,  the  trial 

run  of  the  dredge,  and  the  operation  of  the  stacker-scow 
plant.  The  dredge,  which  operated  intermittently  for  433 
hours  between  October  25  and  December  5,  extracted  gold 

to  the  value  of  £2750  from  17,089  CU.  yd.  treated.  The 

operating  costs  were  approximately  6d.  per  cubic  yard.  The 
Pokrovsky  plant,  which  operated  from  May  14  to  October 

Is.  extracted  gold  to  the  value  of  C24.1.V,  from  SS,654  cu. 
yd.  treated,  or  fie.  5y±d.  per  cubic  yard.  The  operating 

costs  having  amounted  to  9%d.  per  cubic  yard,  C.  II.  Munro 
lias  recommended,  and  the  board  have  agreed,  that  this 

stacker-scow  plant  shall  be  converted  at  the  end  of  the  com- 
ing season  into  a  3%-eu.  ft.  dredge,  at  an  estimated  cap- 
ital outlay  of  about  £9000.  Mr.  Munro  estimates  that  this 

conversion  will  reduce  operating  costs  to  5d.  per  cubic  yard. 

He  also  estimates  the  amount  of  ground  at  present  avail- 
able for  dredging  at  10,000.000  cubic  yards. 
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Sintering  and  Bricjuettin^  of 
Flue- Dust 

By  Fi     \   \    \ 

dost,   i   osl    blast  furnace   operators,    i 
troul  produot,  tbe  formation  of  which  Bhoidd  be 
curtailed,  if  nol  eliminated  entirely.  However,  with  the  in- 

line .'it-,  larger  furnaces,  and  high-pressure 
blast,  Um  production  ..t  Sne-dnst  is  eonstantl) 
an. I  amount-  annually  in  the  United  States  to  from  3,000,- 
000  i..  :;.:.iiii,iHMi  tons,  an  exceedingly  high  tonnage,  ..i 
which,  in  the  iron  industry,  a  large  pan  has  lien  discarded 

as  valueless.  Tin-  Brat  efforts  vera  to  re-charge  the  flue- 
dost  into  the  furnace,  either  by  moistening  it  down  with 
an  excess  of  water,  or  mixing  it  with  elay  to  form  balls 
or  pulp,  or  treating  ii  with  lime-water.  These  methods 
have  been  practically  discarded,  as  they  failed  t..  produce 
the  desired  result  To  recover,  in  tin-  blast-furnace,  all 
the  metallic  content  of  the  flue-dust,  the  following  con- 

ditions should  be  complied  with:  , 
1.  Tin-  .lust  should  lx>  agglomerated  into  lumps  about  the 

of  furnace-coke,  -..  thai  ii  will  help  to  carry  the  burden 
and  facilitate  the  flow  of  the  sases. 

2.  The  agglomerated  material  should  he  strong  enough  to 
carry  the  burden  without  disintegrating;  it  should  he  heavy 
so  as  to  decrease  its  volume,  and  it  should  he  sufficientlj 
porous  to  permit  the  furnace-gases  t"  penetrate  fully.  Under 
n   edition  should  the  surface  be  dazed. 

'■'<.  It  should  contain  all  of  the  valuable  constituent-  of the  dust,  such  as  coke,  iron  ore.  lime.  etc. 
4.  It  must  stand  handling,  without  undue  breakage,  and 

should  not  produce  more  than  .V;   of  dust. 

■"'.    It  must   stand  the  weather. 
ti.  It  must  not  disintegrate  in  the  blast-furnace  before 

being  greatly  or  totally  reduced. 
7.  It  must  submit  t"  easy  reduction  without  requiring additional  fuel. 

8.  It  must  n..t  contain  substances  detrimental  to  blast- 
furnace operations. 

9.  It-  est  of  production  must  be  low. 

Tron  blast-furnace  operations,  by  the  use  of  such  agglo- 
merated material,  will  profit  by: 

1.  Regular  steady  operation. 
2.  Increased  burden,  increase  in  the  yield  and  metal  pro duced. 

3.  Decrease  in  the  consumption  of  coke. 
4.  Decrease  in  the  production  of  flue-dust. 
5.  Decrease  in  the  cost  of  producing  pis  iron. 
In  order  to  obtain  these  results,  American  and  European metallurgists  have  followed  two  different  lines.  In  the 

United  States  it  has  sufficed  to  save  the  iron  content  only 
(though  not  in  the  best  possible  form),  while  abroad  the 
endeavor  has  been  to  make  a  high-class  product  which  would 
meet  all  the  conditions  above  enumerated. 
A  number  of  processes  have  been  evolved  in  the  United 

Stales,  generally  known  as  agglomerating  and  sintering 
processes.  They  are  based  on  fritting  together  the  particles 
of  ore  by  heat,  the  binding  action  being  due  to  the  forma- 

tion of  silicates,  mostly  of  iron.  When  the  eoke  has  not 
been  eliminated  mechanically  from  the  dust,  it  is  burned 
out,  leaving  ashes  in  the  agglomerated  material,  which  in- 

creases the  formation  of  silicates  of  iron  or  glazing  mate- 
rial. In*  some  cases,  however,  more  fuel  is  added  to  the 

flue-dust,  which,  naturally,  further  increases  this  draw- 
back. The  nodulizing  process,  tbe  oldest  process  in  the 

United  States,  has  been  in  successful  operation  for  a 
number  of  years.  Flue-dust  is  treated  either  directly,  or 
it  is  previously  submitted  to  a  magnetic  separation  to 
eliminate  coke  and  lime.  This  is  done  to  facilitate  the 
subsequent  nodulizing  operation,  which  is  carried  on  in 

a   slowly   rotating   cement-kiln    from   80   to    120    ft.   long. 

♦Preliminary  edition  of  a  paper  presented  before  the 
American  Institute  of  Mining  Engineers,  New  York  meet- 

ing. I 

I  ro in  200  t"  .'tint  ||>.  of  flnelj  powdered  coal  i-  used  par 
!.">  ol  material,  the  coal   being  blown   int..  the 
kiln.    Qai  ami  ..ii  have  at-.,  bean  tried  with  i   

The  heat   produced  i-   adorable,  and  dm, 

it  material  formed  consisting  •  •!'  iron 
ore  particles  an. I  slag,  which,  bj   the  revolving  action  of 
the  kiln,  i-  balled  together  in    lules  of  variou 
from  a  pinhead  to  that  ..t  ball    which  are 

ally  quite  dense,  often   fused,    I  glazed.     They  contain 
from  tin  !■•  f.7';  of  iron,  which  make-  them  quite  attractive 

the  furnace-man's  point  of  view.    'I'.,  make  nodules, 
an  elaborate  ami  expensive  plant  is  required,  the  opera- 

tion of  which  is  more  or  less  difficult  ami  costly. 

I'll"  Huntington  Heberlein   pot   process,  which  ha-  been 
nsed  wiih  g   I  results  in  the  roasting  of  pyrite  cinders, 
has  been  recommended  for  the  fritting  ..r  flue-dust    The 
resulting  fritted  material  is  of  more  or  less  cellular  si  rue 
ture.  However,  this  would  nol  be  an  advantage,  as  the 
surface  would  be  largely  glazed,  rendering  it  impermeable 
to  gases,  and  would  have  lo  he  removed  in  the  blast-furnace 
at  about  smelting  heat.  The  process  is  somewhat  simple, 

requiring  stationary  iron  pots  lilted  with  a  perforated  false- 
hotloni  through  which  the  air  is  blown  into  the  charge.  Tbe 

equipment  is  cheap;  the  operation,  however,  is  not  con- 
tinuous, which  makes  it  expensive. 

The  Grondal  briquetting  process  has  also  been  applied 
to  Hue-dust.  The  flue-dust,  either  moistened,  or  after  the 
elimination  of  the  coke  and  stone,  is  pressed  into  bricks 
which  are  subsequently  fritted  at  high  temperatures.  To 
facilitate  the  operation  it  was  found  necessary  lo  elim- 

inate the  eoke;  this,  however,  increases  the  cost.  The  sep- 
arated coke  is  of  lit  tie  value,  since  it  contains  many  im- 

purities. The  presses  used  are  ordinary  brick-presses.  Tbe 
bricks  are  carefully  placed  in  layers  on  cars,  which  are 
run  into  long  kilns  about  170  ft.  long,  where  they  are  sub- 

mitted to  high  heat,  gas  being  used  for  the  purpose.  The 
platforms  of  the  ears  are  built  of  firebrick  and  form  the 

bottom  of  the  kiln.  The  lushest  temperature,  about  1300° 
or  1400°  C,  is  reached  in  the  centre  of  the  kiln,  the  highly- 
burned  briquettes  working  gradually  toward  the  cooler  end 

of  the  kiln,  where  they  are  finally  unloaded.  Tbe  opera- 
tion lasts  about  7  hr.  The  resultant  briquettes  contain  05 

to  70%  of  iron  with  practically  no  impurities,  these  hav- 
ing been  eliminated.  No  ashes  are  left  by  the  fuel.  The 

briquettes  are  only  slightly  fritted,  are  very  porous  and 
friable,  and  make  a  high-class  material  for  use  in  an  open- 
hearth  furnace.  The  manufacturing  of  Grondal  briquettes 

is  expensive,  necessitating  a  costly  plant,  which  has  a  lim- 
ited output.  A  ton  of  flue-dust  will  produce  about  two- 

thirds  of  its  weight  in  briquettes. 
Quite  recently  the  Dwight-Lloyd  process  has  been  applied 

to  the  sintering  of  flue-dust.  The  material  is  submitted 
to  internal  combustion  in  layers  of  from  5  to  7  in.  thick. 
It  is  fed  on  an  endless  conveyor  formed  of  iron  pallets 
or  grates.  After  the  fuel  therein  contained  has  been 
ignited  by  means  of  a  gasoline  torch,  or  some  other  device, 
the  air  is  drawn  through  by  suction.  The  operation  lasts 
about  20  minutes.  A  good  deal  has  been  published  of 
late  in  regard  to  this  process.  It  is  claimed  that  the 
required  plant  is  not  costly,  while  the  operating  expenses  , 
are  considerably  lower  than  in  the  previous  process.  The 
resultant  sintered  material  is  not  homogeneous  and,  while 
a  large  portion  of  it  is  of  cellular  structure,  it  is  glazed 
on  the  surface,  which  makes  it  quite  difficult  to  reduce 
in  the  blast-furnace. 

The  Greenawalt  process  uses  much  the  same  apparatus 
as  the  Heberlein  pot,  but  air  is  drawn  through  the  charge 
similarly  to  the  Dwight-Lloyd  process.  The  sintered  material 
from  these  various  processes  is  expensive  on  account  of 
the  loss  of  carbon  and,  with  the  exception  of  the  Grondal 
briquette,  is  not  of  good  physical  structure  and  is  usually 
glazed  on  the  surface.  The  briquetting  of  flue-dust  has 
been  more  practised  abroad  than  has  the  sintering. 

In  the  lime  process  the  flue-dust  is  mixed  with  from  5 
to  10%  of  hydrate  of  lime,  and,  after  briquetting,  the 
material  is  exposed  to  the  air  for  a  certain  length  of  time, 
so  that  a  carbonate  is  formed  which  is  the  binding  medium. 
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This  binder  will  eventually  act  as  flux  and  replace  a  cer- 
tain amount  of  limestone.  The  process,  while  having  decided 

advantages,  is  quite  cumbersome  and  costly,  as  the  briquettes 

must  dry  from  two  to  four  weeks  under  cover.  The  Pio- 

neer process  uses  sulphide  pitch  (obtained  from  the  sul- 
phide pulp  mills)  as  a  binder.  It  is  an  organic  substance, 

rich  in  carbon  and  hydrocarbons,  which  will  burn  readily 
and  thus  increase  the  calorific  value  of  the  material.  The 

flue-dust  is  pressed  into  briquettes  with  from  4  to  ̂ c'r 
sulphide  pitch;  they  are  quite  hard  and  give  fair  results. 

but  the  process  is  expensive.  The  Runny  process  does  not 

use  a  binder.  The  Hue-dust  is  submitted  to  a  very  high 
pressure  in  a  specially  constructed  type  of  hydraulic  press; 

the  resulting  briquettes  can  be  handled  immediately,  and 

have  proved  very  satisfactory.  The  process  requires  an 

expensive  plant,  however,  increasing  the  operating  cost. 
The  Schumacher  process  docs  not  use  what  may  properly 

be  called  a  binder,  but  is  based  on  the  latent  cementing 
actions  existing  in  fresh  flue-dust  and  which  are  made 

active  by  the  presence  of  a  small  amount  of  a  catalytic 
substance.  Thus  it. 25%  of  magnesium  chloride  mixed  with 

fresh  flue-dust  and  from  li  to  10%  of  water,  pressed  into 
briquettes,  will  create  a  strong  reaction,  noticeable  by  the 

Considerable  beat  developed;  the  briquettes  will  be  per- 
fectly set  and  hard  within  a  few  hours.  The  process  i- 

very  simple,  an  ordinary  pug-mill  being  used  in  which  to 
mix  the  material,  which  is  subsequently  pressed  into  bri- 

quettes j,,  :,  toggle-press  and  then  loaded  on  cars  to  allow 
them  io  set.  Some  tlue-dusi  will  read  so  strongly  thai  a 

large  amount  id'  ore  or  coke  breeze  may  lie  added  to  the 
briquettes;  in  these  cases  the  flue-dust  acts  as  a  binder. 

The  Schumacher  process  requires  an  inexpensive  plant,  and 
the  c,,-t  of  manufacturing  is  low.  It  is  extensively  used 
abroad  and  has  replaced  sonic  of  the  other  methods.  The 

briquettes  of  all-agglomerated  materials  have  given  most 
satisfactory  results  abroad  and  highest  returns  and  values 

to  the  blast-furnace  operators. 

Australian  Gold  Output 

The  decline  in  the  gold  output  of  Australia  proceeds 

apace.  Il  began  in  1903-4.  ami  has  continued  ever  since. 
In  1903  (he  output  amounted  to  3,836,095  fine  oz. ;  in  19114, 

to  3,742,549  oz.;  j„  pm;,.  to  3,660,095  02.;  in  1906,  to 

3,444,606  oz.;  in  191)7.  to  3,181,728  oz.;  in  1908,  to  3.074.- 
315  oz. ;  in  19H9.  to  2,967,352  oZ. ;  in  1910,  to  2,717,715  oz.; 

and  ill  1911.  to  some  2,481,000  oz.  The  figures  for  1911 

are  as  yet  only  approximate,  for  the  reason  that  the  out- 
put tor  the  last  quarter  in  Tasmania  has  had  to  be  esti- 

mated, and  nothing  bm  probabilities  can  he  considered  in 
regard  to  the  returns  from  South  Australia  and  the  North- 

ern Territory.  If  the  estimate  for  1911  be  correct,  and  il 

assuredly  is  not  far  wrong,  the  decline  amounts  to  237,000 

oz.  in  twelve  months.  486,000  oz.  in  two  years.  964,000  oz. 
in  five  years,  and  1,355,000  oz.  in  eight  years;  in  other 

words,  the  drop,  when  put  on  a  percentage  basis,  amounts 

to  very  nearly  9%  on  the  previous  year's  output,  and  to 
Ovej  35%  on  the  output  tor  1903.  For  the  production  to 
have  declined  more  than  one-third  in  the  short  spare  of 
eight  years  is  very  serious  indeed,  and  perhaps  not  the 
least  serious  feature  of  it  is  that  the  decline  is  not  con- 

fined to  particular  localities,  tint  is  general  throughout  the 

Commonwealth.  Thus,  turning  to  the  figures  for  the  vari- 
ous slates,  though  Western  Australia  is  once  again  enor- 

mously ahead  of  all  its  rivals,  the  decline  even  in  this  state 

has  been  sternly,  amounting  Io  over  17<;  in  three  veal's. 

Victoria,  whose  total  oJ  503,541  oz.  compares  very  un- 

favorably with  tin'  1,370,867  oz.  of  Western  Australia,  has 
suffered  in  the  period  a  still  more  serious  drop,  equal  to 
about  25%,  ami  the  condition  of  the  industry  in  this  slate 

is  beginning  to  give  serious  cause  lor  anxiety.  In  Queens- 
land, which  holds  the  third  place,  with  a  return  of  381,845 

oz,,  the  decline  is  practically  in  the  same  proportion  as 
that  of  Western  Australia.  In  New  South  Wales,  whose 

output  of  181,821  oz.  entitles  it  to  fourth  place,  the  drop 
is  one  of  nearly   20%.      Tasmania   has  suffered   more  than 

any  of  the  others,  a  falling  off  amounting  to  42%.  The 
South  Australian  and  Northern  Territory  totals  are  not 

available,  but  in  all  probability  they  also  show  declines. 
But,  serious  as  is  the  drop  shown  in  this  three-year  period, 
it  is  much  hgavier  when  the  comparison  is  made,  not  with 

the  figures  of  1908,  but  with  those  for  each  slate's  best 
year  of  the  past  decade.  Considering  it  in  that  light,  West- 

ern Australia's  decline  amounts  to  nearly  34%  in  eight 

years.  Victoria's  to  nearly  .'i.V^  in  live  years.  Queensland's 
to  nearly  43%  in  eight  years.  Xew  South  Wales  to  about 

34';  in  six  years,  and  Tasmania's  to  more  than  55%  in 
six  years.  As  for  South  Australia  and  the  Northern  Ter- 

ritory, the  former's  output  dropped  from  7111  oz.  in  1909 

lo  6592  oz.  in  1910,  and  the  latter's  from  5685  oz.  in  1909 
to  5111  oz.  in  1910.  The  figures  for  1911  will  be  available 
in  the  dim  anil  distant  future.  It  will  not  be  far  wrong. 

probably,  to  estimate  about  11,000  oz.  for  the  two.  But 
it  is  not  only  absolutely  that  the  Commonwealth  figures  of 

void  production  have  of  recent  years  been  so  unsatisfactory. 
The  unsatisfaciorincss  is  even  more  marked  by  comparing 

the  output  Io  that  of  the  world  at  large.  In  1901,  the 

proportion  of  the  world's  gold  that  came  from  the  Com- 
monwealth was  no  less  than  2li.2lif,  .  Since  then,  it  has 

steadily  declined  till  in  1910  I  it  need  hardly  be  said  that 

the  world's  returns  for  1911  are  not  yet  available),  it 
stood  al  only  12.26%  of  the  total.  That  is  because,  while 

the  Commonwealth's  Output  has  declined  from  3,297,228  oz. 
ie    1901    10  2,717,715  oz.   in   1910.  the   production  of  the 

of  the  world  has  increased  during  the  same  period  from 

9,260,000  oz.  to  19,457,225  OZ.;  so  that,  while  Australia  has 

gone  bail;  materially.  I  he  output  of  the  rest  of  the  world 
has  more  than  doubled.  Il  would  be  agreeable  to  say  that 

a  better  year  is  anticipated  in  1912  than  in  1911,  but  in 

point  of  fact  everything  seems  to  indicate  a  continuance 
of  the  decline.  If  there  be  any  state  that  promises  to  do 

better  this  year  than  it  did  in  the  past  year,  il  is  Queens- 

land. Except  that  state,  it  is  doubtful  if  any  will  be 
able  to  slew  better  figures  for  1912.  But  there  is  no 
ieed  lor  despondency.  The  country  always  turns  away 
from  mining  in  ils  day-  of  general  industrial,  pastoral,  and 

agricultural  prosperity,  such  as  it  has  been  blessed  with 

during  the  past  few  years;  but  when  the  present  spell  of 

prosperity  has  run  its  course,  as  it  must  inevitably  do  sooner 
or  later,  mining  may  be  trusted  to  come  to  its  own  again, 

new  enterprise  bringing  about  new  discoveries  that  will 

send  the  returns  up  with  a  run  once  more. — Australian  Min- 
ing Standard. 

Tin-:  Wandiligong  Gold  Dredging  Co..  at  Bright.  Victoria, 
during  the  half-year  ended  January  31.  Healed  263,253  cu. 

yd.  of  gravel,  of  which  No.  2  plant  treated  134,188  en.  yd. 
The  -old  won  amounted  to  1200  oz.,  valued  at  64909,  No.  1 

contributing  052  oz.  and  No.  2  548  oz.  To  date  the  com- 

pany has  dredged  132  acres,  of  which  1 1 '  j  was  treated 
during  the  half-year  under  review,  while  the  total  yield 
to  date  amounts  to  13,628%  oz.,  valued  at  £55,512.  The 

total  dividends  paid  amount  to  £15,210,  or  £210s.8d.  per 

share,  of  which  4s.  per  share  was  paid  during  the  last  half- 

yea  r. 
Of  Western  Australian  gold  received  at  the  Perth  branch 

of  the  Royal  .Mint  during  January,  more  than  half  (67,257 

gross  ounces  I  was  supplied  by  Kalgoorlie,  the  next  most 
productive  Held  being  Hie  Ml.  Margaret,  which,  however, 

furnished  only  14.32.")  gross  ounces,  the  average  id'  the  gold 
through  the  stale  heiiiLr  63  9s.  Id.  per  ounce,  as  against 

£4  4s.  11.45d.,  which  is  the  standard  value  of  line  gold. 
The  total  production   was  95,672.57  line  ounces. 

INCREASING  use  of  .large  shafts  on  the  Rand  has  led  to 
readjustment  of  underground  transportation  methods.  The 
tendency  now  is  lo  concentrate  tramming  on  main  haulage 
levels,  handle  the  ore  at  main  hoisting  stations,  and  do 

the  hoisting  through  large  central  -hafts.  Mules  and  ponies 

have  never  been  used  to  any  extent  on  the  Rand  for  under- 
ground haulage,  but  are  now  being  employed  as  a  stop- 

gap until  mechanical  haulage  can  be  installed. 
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Savins  the  Hold  in  Bead)  Sand 

B]    A     II.    1 1  v 

.mil  containing  gold  and 
platinum  i«  round.    Many  efforts  hava  been  made  to  save 

the  'in.-  pold,  but  failure  has  usually  bean  the  result.    Re 
ri'nti  Mi'»v    style   of  concentrator   has 

i  and  is  doing  remarkable  work.    Th< 
chine  handles  U<  to  12  tona  of  Hnd  per  hour  and  is  oper 
■tad  at  ■  minimnm  expense.    The  whole  ache    is  simple 

inn!  rheap.  On  the  beach  is  a  'dead  man'  which  is  con- 
nected vvnli  the  angina-house  on  the  bill  by  i«.>  heavy 

steal  rabli  Attached  i"  the  cables  is  a  bnekel  liki-  thai 
line  scraper.  This  i-  dragged  along  the  beach 

and  picks  up  aboul  a  ton  of  sand.  It  then  runs  up  an 

incline  "t  logs  and  dumps  its  load  into  a  'mill.'    The  sand 
falls  ne,  i   eg  which  runs  a  stream  of  water. 

AH  '  sticks,  ami  clay  are  carried  "IT  this  incline 
ami  dumped.     Tin'  sand  being    lighter,    is    earned    into 
troughs.     The  sand-laden  stream  then  runs  into  the  'eon-  ' 

■bowed  ilini  ilir  man.'  produced  «.i-  impure  ami  thai 
irried  I....  i   Ii   copper.     Further  expert 

demonstrated  tin-  easj    Feasibility  of  -   Iimk*  thi 
conjunction  with  the  recover)  ..i   tlie  arsenic  content.    The 
matte  obtained  wo  free  from  arsenic  an. I  contained 

i  n.  while  ill.-  alag  held  onl;   0  I  Ii,  ami  the  As  recov 
ery  amounted  in  OS  per  cent. 

January  Gold  Output,  Australasia 

The  following  returns  of  gold  yields  from  Australasian 

mini's  for  Jannarj  are  given  by  the  Australian  Mining 
Standard: 

Western     I uetralia. --The   outpul    was    106,370   Bne   <</.., 
vnl   I    al    £451,830,   as   compared    with    119,498    Bne   <>/... 
valued  al  £507,595,  for  January  1911,  the  decline  being 
13,128  Hne  oz.,  valued  al  C55,765. 
New  South  Wales.  The  usual  return  furnished  by  the 

Under-Secretary  for  Mines  shows  thai  the  yield  recorded 
for  January  was  15,085  crude  oz.,  equal  to  12,906  Bne  oz., 
valued  al   £54,821,  as  compared  with   16,510  crude  oz.,  or 

Sl  I-'  LPER  AT  THE  HI-  Mil. CONCENTRATOR. 

centrator,1  bul  before  reaching  it  tin-  stream  is  utilized  t" 
turn  the  'platinum  carpet.' 

Tin-  concentrator,  which  is  li  ft.  wide  at  its  widest  point, 
is  floored  Bret  with  heavy  duck,  mi  top  of  which  are  two 
layers  of  burlap,  on  which  a  quantity  of  quicksilver  is 
sprinkled.  This  ealelies  most  of  the  gold;  when  the  burlap 
becomes  black,  which  is  every  two  hours,  it  is  taken  off 
and  washed  in  a  tank  containing  chemical  solution.  After 
leaving  tin-  concentrator  the  stream  falls  on  the  platinum 
carpet.  This  is  a  strip  of  heavy  carpet  which  is  revolved 
slowly  in  the  opposite  direction  to  the  flow  of  the  water. 
and  which   picks   up  most  of  the   platinum.     It   is  washed 
in  the  -a    manner  as  the  burlap  from  the  concentrator. 
The  stream  then  runs  over  an  ordinary  tailing  screen  and 
a  little  sand  containing  both  gold  and  platinum  is  caught 
there.  The  tailing  and  the  sand  from  the  washing  tank 
are  re-concentrated  by  being  run  through  a  second  and 
tuueli  smaller  concentrator.  Each  50  lb.  of  the  last  reduc- 

tion represents  a  ton  of  the  raw  material.  Fi-om  this  an 
amalgam  is  obtained  and  the  gold  and  platinum  retorted 
in  the  usual  manner. 

Electric  Smelting  of  Copper  Ores 

Smelting  experiments  lately  carried  out  in  Germany 
with  strongly  arsenical  sulphide  copper  ores  in  the  electric 
furnace,  fully  described  in  Metallurgie,  are  of  considerable 
interest  to  copper  producers.  The  ore  used  contained 
20.3%  Si03  10.1%  Cu,  27.10%  Fe,  9.45%  Al  0,  9.25% 
As.  n.4s<7  Mn.  ir><;  s.  After  being  roasted  from  eight  to 
nine  hours,  the  ore  had  the  following  composition:  22.5% 
Si(X,  10.5%  Cu,  34.6%  Fe,  11.5%  A1203,  traces  of  As, 
0.5%  Mn,  1.5%  S.  The  carrying  out  of  reaction  smelting 
between  ore  and  roasted  material  in  an  electric  shaft  fur- 

13,397  line  oz..  valued  at  £56,906,  lor  the  same  month  in 
1911,  showing  a  decrease  of  4111  line  oz..  or  £2985  in value. 

Victoria. — The  production  of  gold  lor  January  was  30,178 
gross  oz.,  or  33,787  line  oz.,  valued  at  $143,519.  Com- 

pared with  the  yield  for  January  of  last  year,  (his  was 
an  increase  of  2262  line  oz...  valued  at  £9608. 

New  Zealand. — Tin'  January  production  of  gold  amounted 
to  35;875  gross  oz.,  or  33,916.25  line  oz...  valued  at  £144,067, 
as  compared  with  49,566  gross  oz..  or  46, (ISO. 5  fine  oz., 
valued  al  £195,783  lor  (lie  corresponding  month  last  year, 
the  decrease  being  13,691  gross  oz..  or  12,175  tine  oz.,  val- 

ued at  £51,716.  The  silver  produced  in  the  Dominion  dur- 
ing January  1912  amounted  to  9464  oz.,  valued  at  £946,  as 

against  114,845  oz.,  valued  at  £11,530  for  January  1911, 
or  a  decrease  of  105,381  oz.  of  a  total  value  of  £10,584. 

The  gold  ore  treated  al  Arltunga,  Northern  Territory,  and 
at  the  Winnecke  mill  during  November  was  as  follows: 
Arltunga  mill:  66  Ions  15  cwt..  which,  yielded  80  oz.  60 
dwt.  5  gr.,  valued  al  £303  14s..  the  average  extraction  per 
Ion  being  1  oz.  4  dwt.  1  gr.,  or  in  money  value  equivalent 
to  £4  Ills.  lid.  Winnecke  mill :  28  tons  3  cwt..  which  yielded 

33  oz.  S  dwt.  liar.,  valued  at  £132  10s.  4d.,  (he  average  ex- 
traction per  ton  being  1  oz.  3  dwt.  17  gr..  or  in  money 

value  equivalent  (o  £4  14s.  Id. 

February  production  of  the  Nipissing  Mining  Co. 
amounted  to  385,666  oz.  of  silver  valued  at  $220,419,  which 
compares  with  406,826  oz.  in  January  and  407,114  oz.  in 
December.  During  the  month  there  was  snipped  ore  val- 

ued at  $545,559.  This  figure  was  exceptionally  large,  owing 
(o  the  low  shipments  of  $113,647  worth  of  ore  in  January. 

Goi.n  has  been  found  al   Carrizal,  about  five  miles  from 
Putu.  according  to  a  report  from  Talca. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomeB  the  expression  of  views  contrary  to  his  own,  be- 

lieving that  careful  criticism  is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  is  determined  by 
Its  probable  Interest  to  the  readers  of  this  journal. 

Transportation  of  Tailing  Through  Pipes 

Sir — T  have  been  much  interested  in  several  articles 

which  have  appeared  in  your  journal  concerning  the  trans- 
portation of  battery  pulp  through  iron  pipes  for  great 

distances,  and  as  data  on  this  subject  are  rather  scarce, 

probably  the  enclosed  item,  which  was  very  kindly  sent  to 
me  by  T.  J.  drier,  superintendent  of  the  Homestake  Min- 

ing Co.,  at  Lead.  South  Dakota,  will  prove  of  general 
interest  to  vour  readers. 

cyanic  acid,  or  in  combination  with  the  radical*  with  which 

the  sulphur  ami  .  .•'.    The  pr, 
metals  having  been  precipitated  as  ch  sulphides, 

superabundant  liquor  can  be  decanted  off,  and  the 
potassium  cyanide  may  be  regenerated  by  decomposing  the 

potassium  sulphate  Formed  by  the  action  of  the  sulphuric 
acid  from  the  solution.  The  decomposition  of  the  potassium 
sulphate  and  the  removal  of  the  sulphuric  acid  may  be 

readily  accomplished  by  introducing  lime  into  the  solution 
and  decanting  off  llic  precipitated  gold  ami  silver,  the  lime 

so  added  causing  the  decomposition  of  the  potassium  snl- 
i  with  the  formation  of  insoluble  calcium  sulphate  and 

simultaneous  regeneration  of  potassium  cyanide.  In  the 

operation  of  this  process,  it  was  claimed  a  regeneration  of 

ould  be  effected."  The  italics  are  mine. 
Two  or  three  years  ago  I  made  some  experiments  upon 

cyanide  regeneration  with  the  use  of  sulphuric  acid,  and, 

as  Mr.  Nicholls  states,  practically  rediscovered  the  essential 
features  of  the  process  accredited  to  Messrs.  Anderson  and 
Scanlan.  as.  at  that  time.  I  was  unaware  that  any  previous 

Homestake  Mining  Co.    Data  of  Flow  of  Tailing  in  Pipe. 

Lead  Sand  Line.  Central    City   Tailing  Line.  Lead  Slime  Line. 

Diameter  of  pipe    12  in.  8  in.  12  in. 

Thickness   of   pipe    9  Hi  in.  9/16  in.  9/16  in. 

Average   grade       Part  at  5  1%9{  1%% 

Part   at  1"2', 

Bends    in    line      The  pipes  generally  follow  the  contours  of  the  hills;  the  sharpest  curve  is  22'  jj° •  a  stand- 
ard elbow  for  flanged  C.I.  pipe  being  used. 

Fineness  of  tailing      3095    on  100-mesh  25%  on  100-mesh  1009J    through  200-mesh 

25',    on  200-mesh  20%  on  200-mesh 

4.")';   tin.  ,rsh  ."i.V;    through  200-mesh 

Water  in    pulp       7(1   to   7.V  ,  85  to  909!  '«  to   7(1' 
Solids  per  24  hours    1950  tons  450  tons  1100  tons 

Pipe   runs       About   %  full  Full 

Wear  of   line      (It  is  customary  to  turn  pipe  through  about    120°    when   bottom   is  worn   thin;   thus   the 
pipe  will  be  used  until  three  lines  of  wear  have  been  developed.) 

On   ~c ,    grade,  worn  out  in  2 
years.  In  use  8  yr.  without  turning.    In  use  5  yr.  without  turning. 

(in   -l  ■/ ,    grade,  worn   fr   

!i  to  10  yr. :  most  of  line 
still  in  use  after  11  yr.,  but 

badly  worn. 
Remarks      Grade    has    been    reduced    to 

2%%  throughout. 'and  new- 
pipe  1  in.  thick  recently  in- 

stalled, for  use  in  another 

month. 

The  data  are  particularly  interesting  on  account  of  the 

fact  that  the  experience  covers  a  period  of  eleven  years. 

Berkeley.   California.  March  20. 

S.  B.  Christy. 

Cyanide  Regeneration 
The  Editor: 

Sir — In  the  article  on  'Cyanide  Regeneration'  by  George 
Nicholl  in  the  Minimi  ami  Scientific  Press,  March  10,  1012. 

there  are  some  statements,  Apparently  quoted  by  Mr. 
Nicholl,  which  I  believe  are  open  to  discussion. 

Descriptive  of  the  process  patented  by  Isaac  Anderson 

and  Michael  Scanlan.  it  is  stated  thai.  "This  process  is 
based  upon  the  fact  thai  when  sulphuric  acid  is  added  to  a 

cyanide  solution  of  the  pi  i  phides 
and  chloric  ~>.c'.  the  sulphuric  acid  so  added  will 
combine  with  the  potassium  of  the  potassium  cyanide  to  de- 

compose the  double  cyanides  formed  by  the  action  of  the 
potassium  cyanide  on  the  precious  metals,  and  the  metals 

freed  from  combination  with  the  potassium  cyanide  will 
then  combine  the  sulphur  and  chlorine  present  to  form  in- 

soluble sulphides  and  chlorides,  which  will  be  precipitated, 

leaving  the  cyanogen  in  the  liquid  in  the  form  of  hydro- 

experiments  had  been  made  along  the  same  lines.  Conse- 

quently I  am  quite  interested  in  any  articles  upon  the  sub- 
ject, and  usually  regard  them  rather  critically.  I  realize. 

however,  that  the  practical  value  of  the  process  in  com- 
parison with  processes  of  wider  adaptability  and  greater 

proved  utility,  may  not  justify  such  a  lengthy  contribution. 
Certain,  conclusions  which  I  based  upon  the  experiments 

mentioned  are  somewhat  at  variance  with  statements  made 

in  the  paragraph  quoted.  For  instance,  I  do  not  believe 
that  the  presence  of  sulphides  and  chlorides  is  necessary  to 
effect  the  precipitation  of  the  heavy  metals  from  a  cyanide 
solution  when  sulphuric  acid  is  added.  If  the  sulphides  and 
chlorides  of  the  heavy  metals  are  to  be  inferred,  they  would 

hardly  remain  as  such  in  the  cyanide  solution,  but  would 
enter  into  chemical  reaction  therewith,  possibly  as  follows: 

21  'ti<  I  +  2KCX  =  Cu  I  CX  > .  +  2KC1 

or.  2CnCl  +  4KCN  =  KA'u,(  CX),  +  2KC1 
In   the   presence  of  chlorides  or  sulphides  of  the   alkali 

metals,  the  ultimate  result,  at   least,  of  the  reaction  occur- 
ring upon  the  addition  of  sulphuric  acid.  I  believe,  would 

be  the  same  as  though  they  were  not  present,  presumably 

ICCu=(CN),  +  H,SO,  =  KJ30,  +  Cu^CN),  +  2HCN 

This  brings  us  to  the  statement  regarding  the  precipitated 



' 
MINING  AND  Si  II  N  1  I! ■  |i     I'Kl-S.s 

i.  -  ih-  ..i  11, \  experi 

lation    iu~i  riled,  Mid  other  data  led  to  1 1 « «- ..t  copper, 

probablj  >  ■  '■  In  support  of  t In-  conclusion,  I  made 
a  Dmnbti  ipon   Ihe   preeipitate   by   the   pro 

ins  :i  known  quantity  with  arid  in  u  stoppered  tlask. 

A  tube  leading  i'r    this  Bask  conveyed  the  gases  ai 
upoi  Ihe  preripitate  in  arid,  through  a  beal 

il  solution.  Upon  the  ronclusion  o£  iliis  treatment, 
titrations  of  the  NaOH  solution  with  silver  nitrate  showed 

snfBc  .after  making  allowances  for  ex 

perimental  error,  t"  indicate  thai  il»'  reaction  is  as  cited. 
It  further  appeared  thai  practically  all  of  the  cyanogen 

released  remained  in  the  solution  in  the  form  of  hydro- 
cyanic arid,  rather  than  in  anj     re  stable  form,  as  the 

odor  of  tin-  arid  was  noted  and,  upon  agitation  or  long 
ding,  the  available  cyanogen  content  decreased,  until, 

in  time,  it  »as  practically  nil.  the  decrease  being  in  direct 

ratio  to  tin-  amount  of  agitation  or  length  of  time  the  acidi- 
fied solution  stood  exposed.    Nor  would  the  subsequent  ad- 

<liti   if  arid  to  break  up  any  cyanogen  compounds  which 

may  have  formed  serve  to  restore  any  of  the  original 

strength  of  solution  in  available  cyanogen.  It  therefore 
seemed  fair  to  surmise  that  practically  all  of  the  released 
cyanogen  remained  in  the  solution  in  a  volatile  form. 

In  my  experiments  it  was  noted  thai  an  almost  com- 

plete removal  of  the  gold  and  silver  from  the  solution  was 
effected  with  the  precipitation  of  the  baser  metals,  and 

assays  ol  the  preripitate  showed  the  precious  metals  pres- 
ent therein  in  the  quantities  and  proportions  one  would 

expert  in  that  ease.  N"o  attempt  was  made  to  isolate  them 
in  the  form  thrown  down  from  the  balance  of  the  preeipi- 

tate or  to  determine  in  what  chemical  form  they  are  pre- 

cipitated. As  they  are  soluble  in  cyanide  solution  in  a 
manner  similar  to  the  baser  metals,  it    is  not    unreasonable 

to  infer  that  the  reactions  which  cause  their  precipitation 

and  the  resultant  precipitate  are  analogous  to  those  of  the 

baser  metals.  In  regard  to  the  statement  that  the  precious 

metals  are  precipitated  as  chlorides  or  sulphides,  one  would 
suspect  a  misquotation. 

From  the  paragraph  quoted,  I  gather  that  lime  is  added 

before  the  precipitate  produced  by  the  acid  is  removed.  In 
that  case,  as  my  experiments  indicated,  the  lime  would 

neutralize  the  acid  present  and  restore  the  hydrocyanic  acid 

to  a  stable  and  available  form,  either  as  calcium  cyanide, 

or,  more  probably,  as  potassium  cyanide,  by  breaking  up 

the  potassium  sulphate  as  described.  This  potassium  cya- 

nide, in  turn,  would  re-dissolve  the  preeipitate  wholly  or  in 
part,  dependent  upon  the  length  of  time  of  contact.  One 
would  merely  have  moved  in  a  circle,  with  the  net  result  of 

the  loss  of  some  available  cyanide,  due  to  the  escape  of 
hydrocyanic  acid  during  the  process,  and  the  loss  of  the 
acid  and  lime  used.  I  found  it  wise  to  effect  the  removal 

■of  the  precipitate  as  completely  as  possible  before  the  treat- 

ment with  lime.  It  is  further  stated  that  a  "regeneration 

of  90%  of  cyanide  could  be  effected."  If  the  general 
■equation  of  the  reaction  cited  is  correct,  the  possible  theo- 

retical saving,  based  upon  the  cyanogen  in  the  solution, 

not  that  originally  used,  is  not  over  50%,  unless  the  pre- 
cipitate, which  contains  the  remainder,  is  treated. 

In  conclusion,  permit  me  to  state  that  the  deductions  here 

given  are  based  primarily  upon  my  individual  experiments, 

.aided  by  a  limited  bibliography  dealing  in  an  unsatsfactory 
manner  with  the  reactions  occurring  in  cyanide  solutions, 

and.  furthermore,  commercial  practicability  rather  the  re- 
quirements of  chemical  research  dictated  the  methods  em- 

ployed, consequently  I  may  have  overlooked  some  salient 
points  which  might  be  obvious  to  others  better  informed 

upon  the  subject.  I  am  sending  this  contribution  in  the 

hope  that,  if  such  is  the  case,  criticisms  will  be  forthcoming. 

I  might  add  that  I  was  granted  a  patent  upon  the  process  as 
I  worked  it  out,  application  for  the  same  having  been  made 
before  I  learned  of  the  experiments  performed  by  Messrs. 

Anderson  and  Scanlan,  consequently  there  may  be  some 
essential  undetected  differences  in  our  methods. 

R.  P.  Wheelock. 

Kingman.  Arizona,  March  22. 

The  Mine-Owners'  Liability  for  Aeeldents 

ditor 
Sii     I  mid  in  your  issue  ot  March  9  a  thought  inspiring 

article  in. 111  the  pen  oi    l'.  .1.  Martin,  of  Angela  Camp,  III 

ployers   Liability  and   Accident    Insurance,' 
and.  if  you  can  spare  the  space  in  your  columns,  1  should 

like  to  discuss  some  aspects  of  the  Roseberry  Liability  ami 

Compensation  Law  as  they  relate  to  the  hazardous  occupa- 
tion of  niining.  This  industry  stands  bj  itself,  and  its 

importance  to  the  state  i>.  a-  Mr.  Martin  points  out,  very 
.  an.l  deserving  of  careful  consideration.  Bui  ii  will 

be  impossible  to  treat  a  subject  of  such  surpassing  impor 
lance    within    the    limits   of    a    single    article,    and    so.    with 

your  consent,  I  shall  be  glad  of  •■   pportunitj  so  tar  to 
trespass  upon  the  hospitality  of  your  columns  as  to  fur- 

nish a  series  ot  shorl  letters  upon  the  Roseberry  law.  with 

especial  reference  to  the  mining  interests  of  California.     It 

will  be  a    e-saiy  prerequisite  tor  understanding  what   is 

to   follow,  to  lay  a    foundation   of  succinct   stale   nt    as  to 

what  the  Roseberry  law  is  and  what  it  undertakes  to  do. 
a-  well  as  to  sel  forth  the  fundamental  reasons  win  it 

undertakes   to  do   the   things  that    it    does. 

By  the  way.  mining  divides  with  seafaring  the  honor  of 
furnishing  the  impulse  which  sent  the  world  toward  the 
Compensation  system  of  caring  for  industrial  accidents.  It 
was  early  noted  on  the  continent  of  Europe,  and  in  (Ilea! 
Britain,  that  these  two  industries  contributed  very  largely 

to  the  pauperism  of  crippled  men  and  their  dependent 
women  and  children,  and,  more  than  a  century  ago.  parlia- 

ments and  imperial  councils  began  to  say  to  employers  en- 

gaged in  these  occupations:  "See  here,  you  are  hurting 
a  great  many  men   and  throwing  very  heavy  burdens  upon 

the    ]   r   rates.      You    must    take   care   of  your  own    killed 

and  wounded  and  those  dependent  upon  them,  and  not  leave 

them  for  others  to  care  for."  and  they  did  it,  at  least  partly. 
If  they  did  nothing  else,  ship-owners  and  mining  companies 
established  hospitals  and  relief  funds,  mainly  paid  for  at 

first  by  deductions  from  the  wages  of  their  workers,  but 
added  to  more  and  more  by  the  owners  as  the  years  went 

by  until  public  and  official  sentiment  settled  down  to  the 
conviction  that  each  industry  should  be  made  to  care  for 
its  own  killed  and  wounded  and  those  dependent  upon 

them;  the  corner-stone  of  the  compensation  theory  of  deal- 
ing with  industrial  accidents. 

First  enunciated  with  relation  to  these  two,  perhaps  the 

most  hazardous  of  all  industries  except  that  of  wrecking 

old  buildings,  the  principle  was  applied  to  the  railroads 
when  they  came  into  being,  to  mill  and  factory  workers 

when  the  high-pressure  engine,  had  revolutionized  industry. 
and  so  on.  extending  from  industry  to  industry  in  the 

order  of  their  respective  degrees  of  hazard,  until,  in  all 

Europe  and  Christendom  generally,  outside  the  United 

States,  practically  all  industries  and  occupations  came 

under  the  'compensation'  theory  of  caring  for  industrial 
accidents.  So  it  may  be  perceived,  on  investigation,  that 

this  Roseberry  law,  which  at  first  seemed  so  new  a  thing 
to  be  hurled  unannounced  upon  the  industries  of  the  state, 

really  is  not  a  new  thing  at  all,  but  only  new  to  those  of 
us  who  did  not  happen  to  know  about  it.  It  was  long, 

very  long  on  the  way,  and  very  much  more  tardy  in  America 
than  is  creditable  to  us  Americans. 

Now  the  Roseberry  Liability  and  Compensation  Act  is 

a  two-part  act.  Part  I  consists  of  the  first  two  sections 
and  has  to  do  with  liability  in  damages  for  injuries  inflicted 

as  a  result  of  negligence.  Part  II  has  to  do  with  com- 
pensation for  accidents  without  regard  to  negligence  and 

requires  twenty-nine  sections  to  set  the  matter  out  m  ex- 
tenso.  Every  employer  in  California  is  doing  business 
under  one  or  other  of  these  two  laws,  for  they  are  in  fact 

two  separate  and  distinct  laws,  although  grouped  together 

in  one  legislative  act.  Each  such  employer  must  determine 
for  himself  which  of  these  two  masters  he  will  serve.  He 

cannot  well  serve  both,  and  he  cannot  choose  to  serve  neither 

and  do  business  in  California.  It  is  'up  to  him'  to  say 
which.  If  any  employer  does  nothing  about  it,  he  is  under 

the   law  of  liability  in   damages   for  injuries  inflicted  be- 
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cause  of  somebody's  carelessness,  or,  a>  il  is  generally 
termed,  negligence,  and  will  so  remain  until  he  does  do 

something  about  it.  It',  after  investigation,  an  employer 
.•(includes  that  it  will  be  better,  on  the  whole,  to  pass 

from  under  the  law  of  'negligence'  to  the  law  of  'compen- 
sation', all  thai  lie  has  to  dp  is  to  notify  the  Industrial 

Accident  Board,  Pine  and  Sansome  streets,  San  Francisco, 

to  that  effect,  and  thai  Board  will  place  him  under  com- 
pensation in  live  minutes,  and  there  he  will  have  to  remain 

for  one  year. 

A  great  deal  of  misapprehension  lias  existed  in  the  pub- 
lic mind  on  this  point,  more  especially  among  farmers, 

perhaps,  but  too  prevalently  among  other  employers  and 

employees  generally  throughout  the  slate.  They  have  sup- 

posed that  the  Kosehetry  law  consisted  wholly  of  its  •com- 
pensation' provisions,  and  that  the  amendment  to  the  state 

constitution,  adopted  October  10,  1911,  giving  the  legisla- 
ture power  to  make  such  a  law  compulsory,  did  in  fact, 

by  virtue  of  its  adoption,  make  the  compensation  provisions 
ol     that     law    COmpul80ry    upon    all.      Such    is    not    the    case. 
That  amendment  only  gave  the  legislature  power  to  compel, 
but  it  has  not  yet  exercised  thai  power  and  ought  not  to 

exercise  it  until  the  people  of  the  state  have  bee    thor- 

oughly familiar  with  the  law  and  its  purposes,  ami  also 
not  until  the  statute  has  been  perfected  in  numerous  inci- 

dental but  important  details  and  in  the  light  of  actual  expe- 
rience in  its  practical  application  to  human  affairs.  The 

compensation  provisions  of  the  Roseberry  law  are  still 
elective,  and  whoever  has  not  elected  i"  do  business  under 

them  is  not  under  them,  and  they  are.  to  him,  as  though 

they  did  not  exist.  This  is  not  quite  tine  of  the  'Liability 
in    Damages'   provisions.     They  are   compulsory   upon   all 
who  d   i   elect   tin-  i-   pensation   provisions,   ami    thej 

were  very  greatly  changed  by  the  Roseberry  act;  but  id' that   more  in   a  later  installment   of  Ibis  series. 

There  is  a  sense  of  humiliation  in  Lhe  thought  that  great, 
progressive,  free  America  should  he  thirty  years  behind 

Europe  in  grappling  with  this,  perhaps  the  greatest  reform 
movement  in  ei   mic  history  since  feudalism  gave  place 
to  free  industry,  and  yet  the  reason  why  is  not  far  to  seek. 

Willi  something  like  a  million  persons  a  year  pouring  i   

our  laud   fr   Per  seas  we  have,  so  to  speak,  had  'men   to 

burn.'  whereas  Europe,  feeling  the  drain  of  its  labor  in 
America,  has  had  to  conserve  its  working  population.  Il 
was  the  great  Bismarck  who  laid  down  and  made  effective 

the  profound  truth  that  ever)  able  worker  is  a  national 
asset  and  as  necessary  to  he  taken  care  of,  if  the  father- 

land would  grow  rich,  as  that  horses  and  mules,  cattle  and 
hogs,  be  taken  care  of;  and  so  he  established  a  universal 

and  compulsory  insurance  system  that  virtually  provides 
care  for  every  German  toiler  from  the  cradle  to  the  grave. 
But  if  in  America  a  workman  was  killed  there  was  always 
another  to  step   in    and   lake  his  place,  and  so  why  bother 
to   lake   care   of     U    any   more   than    of  our    I  supposedly  i 

inexhaustible  acres  of  soil  and  timber,  coal  and  iron  ' 
Rounded  up  by  Roosevelt  and  bis  conservation  cry,  we  have 

discovered  that  nothing  is  inexhaustible,  neither  acres,  nor 

soil,  nor  timber,  nor  coal,  nor  men,  and  conservation  be- 
comes the  watchword  all  along  the  line,  from  broad  acres 

to  toiling  men  and  women.  This.  then,  is  the  reason  why 

the  (   ipensation  issue  is  upon  us.  and  why  and  how  il  came 

to  be  a  'burning  issue'  of  our  time. 
A.  .1.    PlLLSBORI  . 

San   Francisco,  March  25. 

Slime  Filters  in  New  South  Wales 
The  Editor: 

Sir — In  Alfred  .lames'  able  'Review  of  the  Cyanide  Prog- 

ress for  Kill',  he  states  thai  the  Ridgway  -lime  Biter  has 
ousted  a  "gro  e  ;ii'''i  ol  well  known  type  in  New 

South   Wales."      lb-   is   certainly   n  There   are 
only  two  vacuum  slime-filter  plants  al   'Ami;  in  New  South 
Wales  at  lhe  prcseui  lime,     line  is  ai  ilie  Occidental  mine. 

lobar,  being  the  firsl  M   e  filter  pli   are  :t<  d  in  Australia, 
and  still  working  mosl   successfully;  and  one   No.  2  type 

Ridgway  is  working  on  some  residues  at  the  Mitchell's  Creek 

mine,  Wellington.  The  only  other  vacuum  tilter  plant  that 

was  erected  in  this  state  was  a  Wilfley  drum,  at  the  Myall's 
and  Peak  Hill  mine,  but  was  found  unsuitable.  The  larg- 

est gold  mine  in  this  state,  the  Mount  Boppy,  is  now  erect- 
ing a  new   slime  plant  and  adopting  the  Moore  filter. 

A.  .7.  Chapple. 

Parramatta,   New   South    Wales.   February  1."). 

Treatment  of  Matte  From  Mill  Clean-Up 
The  Editor. 

Sir — I  have  read  with  considerable  interest  the  article  by 

M.  W.  von  Bernewitz  in  the  Minimi  and  Scientific  Press 

of  March  2.  I  also  tried  the  process  of  treating  matte 

by  reducing  it  with  potassium  cyanide  soon  after  reading 
A.  E.  Drueker's  article,  but  1  did  not  like  the  process, 

as  it  yielded  a  thick  pasty  slag,  rich  in  gold  and  silver. 
I  am  operating  a  cyanide  plant  and  treating  about  80 
Ions  per  clay  of  mill  tailing  and  canvas  sweeps.  I  dip 

my  zinc-shavings  in  a  solution  of  lead  acetate  when  charg- 
ing them  into  the  prrcipitating-hnxes,  hence  my  melt  con- 

tains quite  a  quantity  of  lead  in  addition  to  the  usual  matte. 
My  process  of  treatment  is  as  follows:  I  clean  up  twice 

a  month  and  the  acid-treated  precipitate  is  melted  in  two 
furnaces,  using  No.  25  plumbago  crucibles.  The  resull 
is  about  15  lb.  of  lead,  and  matte,  in  addition  lo  the 

precious  metals.  This  I  oxidize  and  refine  in  about  three 

hours  time,  by  using  a  modification  of  what  Mr.  von  Berne- 
witz terms  bessemerizing:  but  which  I  think  might  more 

properly  be   called   crucible  eupellation. 

1  have  a  %-in.  air-line  from  the  air-compressor,  end- 
ing with  a  valve  to  which  is  attached  about  0  ft.  of  Va- 
in, rubber  hose,  ami  4  ft.  of  %-in.  pipe  for  a  nozzle. 

The  pipe-line  runs  along  the  roof  of  the  melting-room,  so 
that  the  hose  and  nozzle  come  down  from  above,  and  are 

made  adjustable  by  means  of  a  rope  that  is  fastened  to 
lhe  air  hose  and  to  one  of  the  rafters.  The  melting  pot 

is  covered  with  a  plumbago  cover,  having  a  small  slol  in 

mic  side  lo  admit  the  end  of  the  pipe,  which  is  adjusted 

so  as  lo  enter  the  melting  pot  al  an  angle  and  is  kept 

about  -1  in.  above  the  surface  of  the  melt.  I  use  a  large 

quantity  of  air  under  about  10  lb.  pressure,  and  add 

borax  and  silica  lo  absorb  part  of  the  metallic  oxides  and 

protect  lhe  pnl.  The  melt  gives  off  dense  fumes  of  zinc. 

lead,  ami  sulphur,  so  lhal  il  i-  impossible  to  remain  in 

I  he  i. mm  even  with  the  windows  open  in  addition  to  top 

ventilation  of  (be  building.  I  shut  the  air  oft'  ami  skhn 
off  lhe  slag  when  il  gets  thick  enough  to  interfere  with 

lhe  eupellation  of  the  base  metals.  When  the  matte  and 

lead  are  oxirlized  the  dense  fumes  cease  and  the  melt  is 

poured.  This  gives  a  bar  about  551)  line  in  gold  and  250 
in  silver,  the  remaining  base  being  chiefly  Copper.  This 

can  also  be  removed  by  long-continued  blowing  and  fluxing, 

but  is  unprofitable. 

I  once  made  a  lot  of  day  pipes  ah. ml  :i  ft.  long  and 

tried  refining  by  Rose's  method  of  blowing  air  into  the 
metal,  but  it  bubbles  violently  and  spatters  metal  all  over 

lhe  room  if  a  strong  blast,  is  used,  while  if  only  a  small 

quantity  of  air  is  admitted  it  works  much  slower  than 

when  using  a  strong  blast  on  the  surface  of  the  melt. 

When  refining  I  keep  the  furnace  covered,  with  the  excep- 

tion of  a  small  opening  to  admit  the  54-in.  pipe  into  the 

furnace,  and  through  the  bole  in  the  crucible  cover,  ami 

maintain  a  high  temperature,  as  lhe  matte  will  not  burn 
al  a  low  one. 

Wii.tki:  E.  D'ABBOW. Amador   Citv.    California.    March   8. 

COPPER  proiiuctiox  in  the  Transvaal  for  January  con- 
sisted of  concentrate  of  the  value  of  £4453.  In  the  same 

month  234  tons  of  tin  concentrate  was  shipped,  valued al   £26,682.           

The  Great  char  G.  M.  Co.  I  New  South  Wales)  metal 

output  from  January  .'1  to  31  was:  Copper  produced  al 
Cibar,  42  tons,  containing  by  estimation  2250  oz,  gold 
and  10,751  oz.  silver. 
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RHODESIA 

i    ill    M.  I  QOOD  OOW 

I'lTlnV       DlVlDI  '  i       TO 

BTS. 

Rhodesian  Mocks  in  ram   >  with  Smith  Afriean  shares 
.illy  bave  been  much  deproeuod.  The  Amalgamated 

Properties  "i  Rhodesia  affair  baa  exerted  a  depressing  in- 
Ruente  on  tin-  market,  and  ii  is  mi  open  Becrel  thai  al  m\ 
eral  oi  the  leading  mines  of  Southern  Rhodesia  the  posi- 

tion iii  present  in  rax  from  satisfactory.  At  the  Eldorado, 
f ,-r   liisiiinr,'.  development   of   late   has   been   discouraging 
mill  it   i-  Freely  rumored  thai  the  pay-sl   i   is  contracting 
aa  work  proeeeds  in  depth,  Report  baa  ii  t""  that  in  the 
lowest  levels  of  the  Globe  S  Phoenix  conditions  are  un- 

ifactory.  Add  to  this  the  t :u-i  thai  the  Gianl  Reef  bas 
not  yel  been  re-discovered.  These  are  the  most  profitable 
three  mining  projects  in  Rhodesia,  and  thai  Rhodesian 
shares  generally  should  be  depressed  because  of  nnsatis 
factory  developments  in  their,  lowesl  workings  is  nol  to  be 
wondered  at.    Then  again,  the  Surprise  mine,  near  Selukwe, 
for  which  such  g   I  things  were  anticipated  is  virtually  on 
its  Inst  l<"_'x  mul  will  probably  be  operated  on  a  Ctibuting 

basis  by  a  small  syndicate  of  working  owners.    N't   irous 
properties   in   the   Salisbury   area    have   also   l >•-•.-! ■   closed 

MILL   AT  GIANT    MINK. 

down,  and  in  a  few  instances  have  been  forced  into  liquida- 
tion. 

The  brightest  spot  in  the  mining  industry  of  Southern 
Rhodesia  today  is  undoubtedly  Gatooma,  where  the  Cam 
&  Motor  Co.  is  opening  up  a  huge  body  of  ore  of  more 
than  average  value.  Development  in  depth  is  satisfactory, 
and  iii  the  opinion  of  many  competent  judges  the  Cam  & 
Motor  is  destined  to  become  the  second  mine  of  the  country 
and  will  rank  next  to  I  lie  Shamva  mine  at  Abercorn  in 

point  of  size,  production,  and  profit.  At  the  end  of  Sep- 
tember the  ore  reserve  in  the  Cain  &  Motor  was  estimated 

In  amount  to  700,000  tons,  of  an  average  assay  value  of 
47s.  2d.  per  ton,  the  total  gross  value  thus  amounting  to 
£1,653,000.  During  the  past  few  months  this  tonnage  has 
been  largely  increased  and  today  there  is  probably  over  a 
million  terns  of  a  gold  eontenl  averaging  close  to  11  dwt. 
per  ton  exposed  in  the  mines.  As  to  the  Shamva.  the  last 
statement  regarding  development  placed  the  reserve  at 

1,555,000  tuns  of  4.77  dwt.,  'reduced  value.'  Under  C.  W. 
Terry's  management  development  work  is  being  rushed. 
H.  A.  Piper,  consulting  engineer  for  the  company,  recently 
arrived  in  Bulawayo  from  England,  and  his  return  to 
Rhodesia  is  expected  to  indicate  increased  activity.  An 
encouraging  feature  in  connection  with  the  Rhodesian  min- 

ing industry  is  the  increase  in  dividends.  Not  only  was  the 
1911  gold  output  a  record  production,  but,  what  is  of 
greater  importance  from  the  point  of  view  of  investors, 
the  profits  distributed  last  year  were  greater  than  in  any 
previous  year.     The  Globe  &  Phoenix  mine  paid  out  160% 

ired  with   i  1910, 

Mines  distributed   10%,  as  i   pared  with   '■ 
in  the  previous  year.    The  Lonel)   Reef  companj   pant  it-. 
first   dividend  of   I"'     n  capital  of   £271,000  and   the 
Relukwe  Columbia  n>\  on  £110,000,    The  Eldorado  Bankel 
mine  maintained  a  distributi   f  30$  or  £00,000,  and  the 

Rhodesian    Exploration  A    Development   Co,  declared    Mi', 
10,  the  same  as  the  1910  distribution,    The  total 

for  all  coi  been  given  at  £933,422,  which  com 
1,829  ,,,  [910,  £421,050  in  1909,   I  £191 

in  1908,     Mention  maj  also  be  made  of  the  facl  thai  the 
Consolidated  Qold    fields,  which   has  large   Rhodesian 
lerests,  paid  oul  £600,000,  equal  to  a  dividend  of  30%,  for 
last  year. 

Much  satisfaction   is  expressed  at   the  announce   nt   by 
II.  B.  Manic,  director  of  the  Geological  Survey  of  Southern 
Rhodesia,  that,  in  the  inline,  reports  "ill  be  regularly  pub- 

lished and  thai  special  monographs  relating  to  vital  Bcon 
omic  problems  will  be  issued.  It  is  now  15  months  or  more 
since  Mr.  Maufe  arrived  in  Rhodesia  to  take  over  his  im- 

portant d uiies.  yet  up  in  the  present  the  Government  has  nol 
seen  iii  to  issue  any  official  statement.  Mr.  Maufe  has  a 
vast  field  for  his  labors  in  Rhodesia,  and  he  is  understood 
In  have  already  oblai   1   much   valuable  dala.      It    has  thus 
been  very  naturally  fell  that  the  Chartered  company  was 

guilty  of  a  distinct  error  in  keeping  the  results  of  the  di- 
rector's work  a  secret. 

ELY,  NEVADA 

Steptoe  Plant  Secures  Permanent  Water-supply. — 
Giroux  Activities. — Boston  Ely  to  Seek  Secondary 

Enrichment. —  Ely  Central  May  Resume. 

Weather  conditions  for  the  entire  winter  have  been  quite 

favorable  for  mining  and  milling  in  the  Ely  district.  Dur- 
ing the  earlier    nt  lis  of  the  winter  there  was  a  scarcity  of 

water  for  milling  at  the  Steptoe  plant,  but  thai  has  now 
been  overcome  by  a  series  of  settling-tanks  and  the  pumping 

back  id'  the  water  which  had  passed  over  the  tables.  Aboul 

1500  gal.  of  water  per  minute  is  now-  being  pumped  hack 
and  used  again,  giving  a  guarantee  of  an  ample  water-supply 
for  the  present  capacity  of  the  plant.  The  plant  is  now 
running  at  about  its  full  capacity,  treating  10,001)  Ions  of 
sulphide  ore  per  day.  The  ore  conies  from  the  Copper  pit, 
the  new  Liberty  pit,  and  the  Veteran  mines  of  the  Nevada 

Consolidated.  The  ores  from  the  pits  average  about  2%', while  that  from  the  Veteran  mine  averages  about  3V&% 

copper.     All  of  the  ores  average  about  20c.  gold  per  ton. 
The  Giroux  company,  which  bas  been  so  long  in  the 

preparatory  stage,  will  enter  the  shipping  list  aboul  May  1. 
under  a  contract  with  the  Steptoe  Valley  ,M.  &  M.  Co.  for 
treating  1000  tons  of  ore  per  day.  The  Giroux  ore  averages 
a  little  higher  in  copper  content  than  that  of  the  Nevada 
Consolidated,  and  contains  about  60c.  gold  per  ton.  It  is 
staled  that  the  Giroux  company  secured  a  favorable  con- 

tract for  treating  its  ore.  and  at  the  present  price  of  eopper 

will  be  able  to  nel  about  .$000. 1100  per  year  from  ore  ship- 
ment. The  Morris  shaft  on  the  sulphide  zone  has  been 

well  equipped  for  handling  the  output,  and  all  the  old 
workings  in  that  part  of  the  property  are  being  cleaned  out 
and  the  mines  put  in  shape  for  heavy  production.  De- 

velopment in  the  Alpha  mine  of  the  company's  property 
has  been  practically  abandoned  for  the  present.  The 
Giroux  shaft,  in  which  a  fire  occurred  August  last,  has 

been  retimhered  and  put  in  shape  to  the  1200-ft.  level,  and 
the  pumps  are  in  operation  raising  the  water  from  below 
that  level.  The  water  is  being  lowered  at  the  rate  of  three 
inches  per  day,  and  at  this  rate  it  will  be  nearly  two  years 
before  the  1400-ft.  level  will  be  reached,  barring  accidents, 
after  which  work  will  be  resumed  on  that  level  and  the 

Giroux  shaft  sunk  to  a  depth  of  1800  ft.  The  tremendous 
inflow  of  water  is  favorably  regarded  by  the  management 
as  a  guarantee  of  sufficient  water  for  milling  purposes 
when  the  company  is  ready  for  the  erection  of  its  plant 
and  smelter.  The  Boston  Ely  company  soon  will  have 

diamond  core-drills  in  operation  on  the  1245-ft.  level  of  it's 
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property,  to  seek  the  secondary  enrichment  believed  m  exist 
on  account  of  the  leaching  shown  in  the  big  vein  above  the 

1245-ft.  level.  The  management  has  proved  a  large  amount 

nl  [ow-grade  ore,  but  so  Ear  little  of  it  is  of  a  commercial 

grade,  The  Ely  Consolidated  company  has  decided  to  con- 
tinue iis  Zack  shaft  on  down  from  the  600-ft.  level  for  a 

distance  of  al  least  200  ft.  It  lias  developed  a  large  amount 

of  good  ore  above  the  600-ft.  level,  but  as  the  veins  still 
show  much  leaching,  it  is  considered  advisable  to  go  to 

greater  depth  with  the  shaft.  A  600-gal.  pump  will  he 
placed  on  the  600-ft.  level.  The  shaft  will  he  followed  down 

by  Cameron  sinkers  as  it  attains  depth.  R.  T.  Pierce,  con- 
sulting engineer  for  the  reorganization  committee  of  the 

Ely  Central  company,  has  been  spending  a  few  days  in  the 

district,  looking  over  the  company's  property.  It  is  ex- 
pected that   the  company  will  soon  resume  operation. 

LONDON 

Carn  Brea  &  Tixcroft  Has  ENCOURAGING  Report. — My- 

sore Still  Leaping  Kolar  DISTRICT  Properties. — 

Copper  Company  Notes. 

Cam  Brea  &  Tincroft  is  certainly  one  of  the  most  cheer- 

ful spots  in  Cornwall  at  present.  The  report  for  the  six 

months  ended  December  31  shows  clearly  that  at  last  a 

'live'  man  is  in  control  of  operations,  and  that  the  whole 
affair  is  being  regarded  and  conducted  as  a  business  propo- 

sition. E.  S.  King's  speech  to  the  shareholders  was  a  dis- 
tinct change  from  the  type  of  remarks  one  usually  gets 

from  a  Cornish  mine  manager,  for  he  not  only  exhaustively 

dealt,  with  matters  which  closely  concerned  the  shareholders, 

but  touched  on  such  subjects  as  Cornish  metallurgy,  work- 
ing costs,  and  his  new  setting  system,  all  of  which  are  inter- 

esting to  the  County  as  a  whole.  This  policy  of  speaking 
frankly  on  such  matters  must  surely  be  regarded  as  a  step 
in  the  right  direction,  and  will.  I  hope,  do  much  to  break 
down  the  reticence  of  the  average  manager  and  lead  him  to 
consider  the  value  of  conferences  on  subjects  of  mutual  in- 

terest. During  the  six  months,  41.670  tons  of  ore  was 

crushed,  with  a  production  of  4411  tons  black  tin,  or  an 

average  recovery  of  23.64  lb.  per  ton.  The  total  receipts 
amounted  to  £51,885,  or  24s.  lOd.  per  ton  milled,  while  (he 
working  cost,  exclusive  of  5.29d.  per  ton  for  capital  ex- 

penditure, was  £47,505,  or  22s.  4d.  per  ton.  showing  thus  a 

profit  of  2s.  6d.  per  ton.  or  t'529S;  for  the  six  months. 
Another  feature  of  the  report  is  that  an  intelligible  analysis 

of  working  costs  is  given,  and  I  hope  the  other  large  mines 
will  follow  suit.  Below  are  given  the  more  important 
figures  : 

r-  Per  ton  milled.  — \ 

Mining:  s.      d.  s.    d. 
Breaking  ore      6     11.59 

Trucking  and  raising  ore      1       8.59 
—                S       8.18 

Treatment: 

Rock  breaking    0  5.02 
Ore  transport     0  8.17 
Milling    2  0.18 

( 'oncentrating    1  4.04 
Roasting       0  3.11 
Dressing        1  3.53 

Fine  grinding  concentrate    0  1.69 
Magnetic  separator     •.  .  .  .  0  1.91 
Disposal  of  residue    0  0.62 

—         6  4.27 
Re-treatment       0  6.47 
Pumping       2  7.95 
General  charges      1  4.0s 
Development       1  10.50 

Royalties       0  10.86 

22      4.31 

The  Mysore  Gold  M.  Co.  property  continues  to  hold  its 
position  as  premier  mine  of  the  Kolar  district  of  India  and 
(be   developments   still    disclose    large   bodies    of   ore.      The 

results   for   1911   show   that    the   tonnage   crushed   and   the 

gold  extracted  both  presented  record  figures.  On  the  other 
hand,  the  dividend  was  less  than  during  the  years  1903  to 

1907.  Tins  tact  is  explained  partly  by  the  lower  grade  of 

the  ore  ami  partly  by  the  charging  of  all  costs  to  revenue 
instead  of  issuing  new  shales  to  meet  extraordinary  ex- 

penditure. The  on-  crushed  during  the  year  totalled  201.477 
tons,  and  by  amalgamation  and  cyanidation,  chiefly  the 

former,  gold  worth  £896,651  was  recovered.  The  working 

cost  was  £335,341,  royalty  £53,201,  income  tax  £26,318,  de- 
preciation £13.173.  allocation  to  reserve  fund,  and  €44.344 

expended  on  new  plant.  The  dividend  absorbed  £366,000, 

I'm-  at  the  rate  of  120%.  During  the  year  31,766  ft.  of 

development  work  was  done,  and  on  December  31.  the  re- 
serve was  calculated  at  1,300,369  tons,  being  an  increase  of 

67.S62  tons  during  the  year.  The  development  in  depth  is 

extremely  satisfactory  at  many  points.  Edgar's  shaft  has 
been  put  in  commission,  and  is  an  important  factor  in  de- 

creasing the  cost.  It  is  intended  to  commence  the  sinking 

of  a  similar  shaft  in  MacTaggart's  section.  Additional 
ground  has  been  acquired  to  the  west  of  the  property  mi 
the  dip  of  the  lode,  so  as  to  protect  the  deep  levels. 

For  several  years  the  Bwana  M'Kubwa  Copper  M.  Co.  has 
been  searching  for  a  method  of  treating  its  carbonate  ore. 
This  mine  is  situated  in  northwestern  Rhodesia,  not  quite 

so  far  north  as  the  more  celebrated  Katanga  deposits.  The 

company  now  announces  that  it  is  about  to  erect  a  "plant 

on  the  spot  to  treat  75  tons  per  day."  With  the  usual 
contempt  for  the  public  shown  by  Rhodesian  companies, 
no  information  is  given  as  to  the  nature  of  the  plant  or  the 

process,  and  specific  questions  on  this  point  put  by  me  at 
the  offices  of  the  company  remain  unanswered.  I  asked 
whether  it  was  a  smelter  that  was  to  be  erected,  or  whether 

a  wet  method  was  proposed;  as  a  further  alternative  I  sug- 
gested that  perhaps  the  plant  was  a  concentrator  and  that 

the  concentrate  would  be  shipped  elsewhere  for  treatment. 

In  spite  of  these  leading  questions,  the  reply  was  invariably 
that  the  official  circular  contained  the  whole  of  the  avail- 

able information,  and  that  the  office  could  not  commit  itself 

as  to  the  nature  of  the  plant. 

Three  months  ago  I  recorded  that  the  general  meeting  of 

the  Famatina  Development  Corporation,  working  the  cop- 
per mine  at  Chilecito,  Argentine  Republic,  was  adjourned 

for  three  months  in  order  that  R.  F.  Bury,  the  director,  who 
was  then  visiting  the  mine,  should  be  able  to  address  the 

shareholders,  and  also  that  the  board's  recommendations 
as  to  the  future  policy  should  be  discussed.  The  company 

has  now  published  the  new  plan  for  the  re-arrangement  of 

capital,  whereby  the  income  bonds,  profit-sharing  bonds,  and 
selling  commission  are  extinguished.  The  reconstructed 

company  will  have  a  capital  of  £400,000  in  5s.  shares  and 

£200.0011  IK;  debentures.  Ordinary  shareholders  will  re- 
ceive one  new  share  in  place  of  each  old  £1  share,  the  total 

being  503.074.  Holders  of  profit-sharing  bonds  will  re- 
ceive one  new  share  for  every  three  bonds,  the  total  being 

170, 33R.  Holders  of  income  bonds  will  receive  257,200 

shares,  and  the  International  Copper  Co.  will  receive  60,000 

shares  as  part  purchase  of  the  selling  contract.  The  de- 
bentures will  be  allotted  as  follows:  £156,000  to  be  ex- 

changed for  the  present  10%  debentures,  and  £24.000  al- 
lotted to  the  International  Copper  Co.  as  the  balance  of  the 

purchase  price,  £20,000  remaining  in  reserve.  The  report 

of  Hooper,  Speak  &  Co.  on  the  progress  at  the  mine  and 
smelter  shows  that  transport  difficulties  have  continued  to 

seriously  interfere  with  mining  and  metallurgical  operations 
during  the  year,  and  that  there  are  severe  losses  of  the 

copper  and  silver  during  smelting  owing  to  their  escape  as 
dust.  Walter  G.  Perkins,  late  of  Steptoe,  has  recently  left 

for  the  mine  in  order  to  improve  the  smelting  operations. 

The  negotiations  of  Mr.  Bury  on  the  spot  have  resulted  in 
many  reforms,  and  the  outlook  is  now  much  more  favorable 
than  before. 

I  have  referred  before  to  the  absorption  of  the  Einas- 
leigh  Copper  Mining  Co.  by  the  Chillagoe  company,  in 
North  Queensland.  It  is  now  announced  that  the  latter  com- 

pany is  about  to  call  up  the  shilling  liability  on  the  1.160,- 
000  shares,  in  order  to  provide  additional  capital  for  various 
purposes.     In  the  first  place  £10,000  has  to  be  paid  as  part 
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pun 
Mure  will  Ik-  required  ill  connection  with  the  develop- 

ment of  thai  mine;  secondly,  the  damage  done  by  Bra  i" 

(he   ■  .'   plant   has  lo  be  me.de  good;   end, 

thirdly,  money    i-  being   -pent    in  developing  the    '■• 
Mull:/. in  coalfield  and  providing  ■  railway  thither. 

ailwaj  between  Arica  on 

the  t'lnli'iiii  roast  ami  I. a  Pai  in  Bolivia  was  completed  o  i 
h   t  ami  tin-  line  should  be  ready  for  traffic  in  six 

mini1  Phe  railway  i*  "_'7.">  milea  long  and  in  pa 
over  the  Andes  risee  lo  an  elevation  of  1 1,000  ft  above  the 

new  line  will  be  of  great  benefit  to  the  tin  industry 

in  the  neighborhood  of  l.a  Pai  and  Oruro,  as  it  will  afford  a 

short  rut  to  tin-  seaboard,  ami  avoid  the  roundabout  ami 

isivi'  routee  to  Mollendo  in  Peru  ami  Antofagosta  in 
Chile. 

It  is  announeed  that  the  Aroa  Copper  mine  in  Venezuela 

has  been  sueeeesfnlly  reopened,  ami  that  tin'  syndicate  hav- 
'hi>  matter  in  band  is  intending  to  ask  for  public  sub- 

seriptions  in  order  to  provide  the  necessary  capital  tor 
extending  the  seals  of  operations.  This  mine  was  worked 

from  lStiH  to  1894  by  the  Quebrada  company,  one  of  the 

Matheson.  or  Rio  Tinto  ami   Mountain    Copper  group,  hut 

394  the  workings  collapsed  ami  the  property  was  aban- 
doned. 

The  commercial  application  of  nitrogeneous  compounds 

produced  by  fixation  of  the  nitrogen  of  the  air  is  proceed- 

ing rapidly.  Calcium  cynnamide  or  'nitrolim'  is  proving 
acceptable  as  a  fertiliser,  ami  the  Alby  Carbide  company 
is  consequently  greatly  extending  its  factory  at  Odda  on  the 

Sardanger  fjord,  Norway.  Hitherto,  this  company  has 

been  producing  ealchun  carbide  chiefly  for  acetylene  manu- 
facture ami  its  present  capacity  is  about  32,000  tons  per 

annum.  The  works  are  to  he  extended  to  a  capacity  of 
80.000  tons.  The  process  used  for  making  cyanamide  from 
carbide  was  invented  by  Fiank  and  Cam.  and  consists  of 

heating  the  carbide  at  high  temperatures  with  nitrogen  thai 

has  been  obtained  by  the  fractional  distillation  of  liquid  air. 

BOSTON 

COPPBB  Situation'  PROMISING. — New  ENGLAND  SEEKS 

Place  on-  Anaconda  Directorate. — Lawton'  Con- 

spicuous  nv   Quietude. — Lake   and   Ot.n   Dominion 
.Votes. 

'flu-  copper-metal  situation  appears  lo  he  about  all  that 
could  he  reasonably  expected  from  it  from  the  standpoint 

of  the  producers.  Despite  the  talk  of  the  disappointing 

report  by  the  Copper  Producers'  Association  covering  Feb- 
ruary there  has  since  been  an  advance  of  nearly  one  cent 

per  pound  in  price.  Sales  at  this  writing  have  been  made 
both  in  this  country  and  abroad  at  loV-je.  The  talk  of  16c. 

copper  is  now  stronger  than  was  that  for  l.'ic.  copper.  When 
copper  was  coquetting  around  14c.,  it  was  staple  talk  from 
the  producing  interests  that  they  were  concerned  lest  the 
price  should  run  away  with  the  market.  That  sort  of  talk 

■was  received  with  mental  reservation.  Many  people  have 
wondered  why  the  copper  producers  were  lying  awake 
nights  because  of  the  menace  of  16e.  copper  or  better,  but 

such  was  the  line  of  talk  given  out  by  these  gentlemen,  and 
it  evidently  served  the  purpose  for  which  it  was  intended. 

While  the  Amalgamated-Anaconda  situation  is  strong  the 
status  of  the  Butte  independent  companies  is  equally  strong, 
and  this  also  attracts  attention.  Outside  of  Anaconda  there 

are  eight  active  producing  independent  companies  at  Butte; 

North  Butte,  East  Butte,  Butte  Central,  Butte  &  Superior, 

Tuolumne,  Davis-Daly,  Butte-Alex.  Scott,  and  Elm  Orlu. 
Raven.  Butte-Ballaklava,  and  one  or  two  others  are  active 
in  development. 

North  Butte  has  increased  its  quarterly  dividend  rate 

from  30  to  40  cents  per  share.  An  attorney  here  by  the 
name  of  Barry  has  been  advertising  to  get  correspondence 

from  North  Butte  stockholders  for  the  purpose  of  starting 
a  crusade  to  get  strong  New  England  representation  on  the 
North  Butte  board.  The  market  course  of  North  Butte  has 

■not  commended  itself  to  Boston  for  several  years,  and  there 

laud   balam-e   wl   I   on   the 

lany.     Tliia  desire  i-  largely,   the  same  a-  was  tbi 
in  the  Davit  Dal)  rase  when  Heinzc  was  running  that  c   

il  himself.    Tin-  New  England  inti  suf 
Poring  t"  a  fault,  put  up  with   l  intastic  admi 

nation  until  they  could  stand  it  no  longer.    Then  they  made 
a  demand  for  a  larger  hand  in  n-  management,  ami  after 

being  'stalled'  bj   tleinze  lor  i»   ■  three  years  they  finally 

got  what  they  asked  for,  including  Heinle's  abdication.    New 
England  interests  believe  that   the  ,   trol  of  North  Unite 

lies  in  the  hands  .if  tin-  public     the  New    England  public 
and  does  nol   reside  with  the  interest  thai  own  tin'  lai 

blocks  "i  stock.    They  believe  that  North  Butte,  like  Davis 
Italy,  has  been  exploited  to  sen   xtenl   for  the  benefit  of 

other  mining  properties.    The  attorney  i-  gathering  pro 
made  out  lo  himself,  and  the  chancer  are  thai  a  lively  Bghl 

will    lie   started.      'file    New    England    people    plan    lo    -end    nil 
engi   r  to  make  an  examination  of  the  North  Butte  mi 
It  has  been  a  complaint  on  the  Street  that  the  publicity  by 

.North    Butte   has   been    tainted.      The   mining  share   market 

will  be  all  the  better  for  the  clearing  of  the  atmosphen 

which  the  New  England  investigation  of  North  IJutte  prom- 
ises. 

The  long  lapses  into  silence  of  Thomas  W.  Lawson  in 

market  affairs  are  a  mystery  lo  the  Street.  For  two  or  three 
years  l.awson  has  largely  abstained  from  his  customary 
methods  of  blatant  self-advertising.  Can  it  be  thai  he  finds 

silence  to  be  golden,  whereas  speech  was  only  silver — or 

copper.'  Nobody  believes  that  l.awson  has  permanently  re- 
tired or  that  he  has  given  up  the  fight — for  his  own  pocket. 

He  has  lived  a  strenuous  life,  and  as  he  approaches  60  years 

of  age  probably  feels  like  slowing 'down  a  bit.  It  is  difficult 
to  account  for  Lawson's  silence  on  any  score — save  age  and 
natural  desire  for  relaxation.  The  latest  bit  of  advertising 

given  him  is  the  suggestion  that  lie  run  as  a  candidate  to 
the  Chicago  convention  as  a  Roosevelt  man.  Politics  and 
finance  make  strange  bedfellows.  Lawson,  however,  has 
been  more  consistent  as  an  ardent  admirer  and  supporter 

of  Roosevelt  than  in  any  other  way  which  can  lie  recalled 

at  the  moment.  It  would  be  appropriate  for  him  to  go  to 

Chicago  as  a  booster  for  Roosevelt,  and  market  interests 
here  would  be  glad  to  see  them  doing  battle  side  by  side  in 
a  convention.     It  would  be  worth  going  miles  to  see. 

Ordinarily,  blessings  brighten  as  they  take  their  flight, 

but  with  Lake  Copper  the  glow  increases  as  the  time  ap- 
proaches for  regular  shipments.  Lake  is  already  selling  at 

double  its  low  selling  price  of  last  year  and  it  is  steadily 

moved  upward  in  a  favorable  copper  market.  The  first 

week's  mill  run  shows  a  recovery  of  23.62  lb.  copper  per  ton. 
This  mill-run  comes  from  the  stock  pile,  and  the  manage- 

ment says  does  not  represent  the  average  of  the  Lake  mine. 

The  present  management  is  handling  Lake,  both  as  a  mine 
and  on  the  market  in  a  radically  different  manner  from  the 

old  regime,  when  the  stock  was  inflated  to  $94  per  share. 

Nobody  expects  to  see  the  stock  sky-rocketing  again,  now 
that  the  control  has  changed,  but  Lake  is  regarded  as  a 

rich  and  promising  property,  though  not  yet  out  of  the 

prospect  stage,  and  its  career  will  be  watched  with  great 
interest.  It  will  begin  its  regular  production  period  in  the 

early  summer. 
Now  that  the  sceptre  has  passed  from  Harry  F.  Fay  to 

the  St.  Mary's  Mineral  Land  Co.,  a  company  with  a  his- 
tory coincident  with  that  of  the  Lake  district,  the  public 

will  watch  with  interest  the  course  of  Mayflower.  Mr.  Fay, 

as  president,  mustered  up  the  strongest  showing  of  any 
faction  at  the  annual  meeting,  receiving  proxies  from  over 

75%  of  the  individual  stockholders  and  represented  over 

40%  of  the  stock.  But  with  St.  Mary's  and  an  allied  Stock 
Exchange  interest  against  him  he  was  outvoted  and  deposed. 
The  statement  was  made  that  with  the  passing  of  Fay  the 

spectacular  career  of  Mayflower  would  come  to  an  end. 

So  far  as  the  tape  tells  the  story,  this  predicition  has  come 
true  since  the  meeting.  Mayflower  has  scarcely  held  its  own 
in  the  quotations  and  has  yielded  to  other  stocks  in  activity, 
whereas  a  few  weeks  ago  it  held  the  centre  of  the  stage. 

However,  it  is  assumed  that  the  program  of  drilling  carried 
on  bv  Mr.  Fav  with  such  brilliant  results  in  the  last  few 
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months  is  to  be  continued,  ami  il  is  said  that  Mayflower  and 

Old  Colony,  which  may  be  physically  classed  as  one  prop- 
erty, though  they  are  separate  and  distinct  companies,  will 

have  four  drills  operating  at  an  early  day.  The  St.  Man's 
company  is  a  large  factor  in  the  Lake  mining  situation,  but 
its  action  in  taking  over  the  management  of  a  mine  is  a  new 

departure  in  its  history  ami  will  be  watched  with  interest 
and  suspended  judgment. 

Renewed  buying  of  Old  Dominion  trust  receipts  lias  given 

rise  tn  some  interesting  comment.  These  trust  receipts  repre- 
:i  beneficiary  interest  in  the  litigation  for  the  recovery 

■  if  something  over  $2,000,000  for  the  <  >ld  Dominion  company 

of  New  Jersey  from  A.  s.  Bigelow.  This  case  is  now  pend- 

ing before  the  United  States  Supreme  Court.  The  Massa- 
chusetts Supreme  Court  decided  against  Bigelow,  and  the 

case  is  now  before  the  court  of  last  resort  for  review  and 

final  action.  But  the  comment  is  to  the  effect  that  the  de- 

fendant, Mr.  Bigelow,  in  anticipation  of  an  adverse  decision 

is  'hedging1  by  accumulating  the  trust  receipts.  He  for- 
merly was  considered  a  great  obstructionist  in  the  Lake 

district,  hut  lias  been  apparently  quiescent  there  for  several 
years.  His  mantle  seems  to  have  fallen  upon  Godfrey  M. 

llyauis.  who  is  now  opposing  Calumet  &  Secla's  plan  to 
enlarge  the  milling  facilities  for  Isle  Royale. 

PORCUPINE 

Mild   Weather   Promotes   Development. — North    Dome 

to  Enlarge  Shafts. — General  Notes. 

The  mild  weather  has  enlivened  the  district.  The  proper- 

ties in  northeast  Tisdale  are.  on  the  whole,  proceeding  sys- 
tematically with  development,  though  the  management  of 

the  Dobie  has  decided  to  discontinue  operations  in  North 

Tisdale   for  the   present.      The    Sughes   property,   under  the 

managi   at   of  Mowry   Bates,   is  i   tinning  development, 
sinking  the  shaft  to  the  100-fl   level,  ami  diamond-drilling 

to     seek     the     olellodv     lllldel  ground.        'flic     M  lllhollaml,     in 

charge  of  David  Allen,  is  sinking  the  shaft  to  the  200-ft. 

level,  from  its  present  depth  of  L2S  ft.  About  :!."ill  ft.  of 
driving  lias  been  done  on  the  90-ft.  level. 

Tin-  Crown  Chartered  Co..  under  the  management  of  c. 
\V.  Dike,  is  sinking  from  the  L50  io  the  200-ft.  level,  ami 
proceeding  with  the  blocking  out  of  the  orebodies  at  each 
level.    Xew  boilers  are  being  placed,  ami  a  seven-drill  Kami 
c   pressor  is   being  erected.      The   Scottish    Ontario   is  still 

closed  down,  pending  the  return  of  Peter  Mcllaren.     The 

West   Dome,  managed  by  .1.  B.  Cleveland,  is  cross-cutting 
at   the  100-ft.  level  in  No.  1   and  :;  shafts  Pi  Hud  orehodies. 

Two  diamond-drill  holes  have  been  put  in  1100  ft.  aparl 

on  the  Dome  Extension  property,  showing  g   1  ore  alone' 
the  contact  between  quartz  porphyry  and  slate.  A  third 
hole  is  being  put  in  midway  between  these  tn  cut  the  same 

contact  at  a  vertical  depth  of  about  450  1't.  The  cross-cut 
on  the  200-ft.  level  in  Xo.  1  shaft  is  being  pushed  in  a 
northerly   direction    toward   the   main    Home   vein,   the    face 

of  the  cross-cut  showing  some  g   1  ore.     The  North  Dome. 

in  charge  of  Bert  Wolfram,  is  cross-cutting  and  driving  in 
ore  in  Xo.  1  shall.  The  management  plans  to  enlarge  Xo.  1 

-haft,  and  possibly  Xo.  2  shaft,  and  then  sink  to  the  100-ft. 

level.  The  northeast  drift  in  Xo.  1  shaft  went  through  35 
ft.  of  i|uartz  showing  free  gold. 

The  Three  Nations,  under  management  of  .1.  X.  Agrignon, 

has  finished  sinking  the  shall  to  a  depth  of  lllll  ft.,  and  alio' 
cutting  out  a  station  and  sinking  HI  ft.  for  a  sump,  will 

cross-cut  to  intersect  the  main  vein.  The  vein  dipped  out 
of   the   shaft    al    a    depth   of  42   ft.   to  the  south.      From   70 

to  B5  ft.  in  depth  the  shaft  cm  several  quartz  stringers, 
varying  two  inches  to  two  fefel  in  width,  showing  free  gold. 
The  LaPaline,  Porcupine,  Xifcra,  and  Porcupine  Tisdale  are 

i   perating  at  present,  pending  the  erection  of  machinery. 

The    Bewick-Moreing    interests    have    discontinued    under-' 
ad  work  at  Xo.  l  camp,  ami  will  continue  assessment 

work  "ii  several  of  their  claims.    Owing  to  the  cessation  of 
the  power  f    Sandy  Kails,  the  Melt  tgement  has 

ordered  a  plant   lor  operating  the  mill,  among  other  things 
a  40-hp.  boiler  ami  a  high-:  I      npany  will 
operate  the  mill  by  steam  in  the  future. 

REPUBLIC,  WASHINGTON 

Ferry  County  Against  Tariff  Reduction. — District  Pro- 

duction kok  January  and  February,  7222  Tons.— 
Development  Notes? 

The  Northwestern  Mining  Convention,  held  at  Spokane 
in  February,  struck  the  keynote  of  interest  in  Ferry  county 

in  its  strong  apposition  to  a  reduction  in  (he  lead  tariff, 

as  proposed  in  the  t'mlcrwouil  bill  in  Congress;  in  its 
condemnation  of  the  Government's  restrictions  on  the  util- 

ization of  water-power  sites,  and  of  the  Roosevelt,  Pinchot, 

and  Tall  policies  of  Federal  conservation  of  public  lands 

as  discouraging  national  development.  As  to  the  lead  tariff, 
while  it  does  not  affect  the  Republic  district,  it  assuredly 

does  every  other  district    in    Kerry  county. 

During  the  months  of  .January  and  February  the  Ore 

shipments  from  the  mines  of  Republic  district  amounted 

to  7222  tons,  as  follows:  From  the  Republic  Mines  Cor- 

poration, 5196  tons:  Knob  Hill  company.  10S0  tons;  San 
Foil  Consolidated,  004  tons;  Insurgent  Leasing  Co..  352 

Ions;  and  [mperator-Quilp  company,  ill  tons.  The  Hope 
company  has  straightened  the  shaft  of  the  Blacktail  mine, 

and  equipped  it  with  hoisting  machinery.  The  company 
is  now  planning  for  more  extensive  development.  Since 
the  main  shaft  of  the  Surprise  mine  was  completed  I" 

the  600-ft.  level,  a" saving  of  expense  has  been  effected,  by 
direct  hoisting  through  the  Quilp  shaft.  The  Surprise  mine 
is  now  sending  out  to  the  smelters  five  carloads  of  ore 

every  other  day  from  above  the  odd-It.  level  and  a  carload 
daily   from  below  it. 

The  San  I'oil  Consolidated  company  expects  to  have  its 
mill  complete  and  in  operation  not  later  than  May  1.  The 

Knob  Hill  company  has  intersected  the  northerly  continu- 
ation of  the  Pearl-Surprise  vein  in  the  north  drift  on  the 

No.  4  level  of  the  Knob  Hill  mine,  but  found  ore  of  only 

very  low  grade.  The  company  lately  has  been  shipping 

from  three  to  four  carloads  of  ore  per  week,  of  an  aver- 
age value  of  about  $100  per  ton.  The  Quilp  G.  M.  Co. 

has  paid  its  fifth  dividend  of  one  cent  per  share  on  its 

capital  stock,  making  a  total  of  $67,500  to  date.  W.  D. 
Tiiiuii.  superintendent  for  the  Republic  (told  Coin  M.  Co., 

has  worked  alone  on  its  property,  the  Morning  Glory  mine. 

during  the  winter,  following  a  very  narrow  streak  of  ore. 

which  assays  $5000  to  $30,000  per  ton.  and  another  ore- 
body  which  assays  about  $1500  per  ton.  About  20  tons 

accumulated  and  will  soon  be  shipped  to  the  smeller. 
W.  J.  Delbridge  and  associates  have  taken  a  lease  and 
bond  on  the  Knob  Hill  Extension  claim,  the  bond  calling 

for  $20,000.  The  San  Poil  Consolidated  company  is  put- 
ting the  San  Poil  mine  in  shape  for  sloping  ore,  to  supply 

its  mill,  and  is  shipping  only  such  ore  as  is  necessarily 

broken  for  that  purpose — about  ten  tons  per  day.  The 
Belcher  mine  is  employing  about  22  men  and  sending  from 
oil  in  mi  ions  of  ore  per  day  to  the  smelters.  The  Phoenix 

II.  M.  &  M.  Co.,  operating  in  the  Curlew  district,  2(1  miles 
north  from  Republic,  owns  three  separate  groups  of  claims, 
bul  is  now  confining  its  attention  to  the  Panama  group,  on 

which  il  is  driving  a  1500-ft.  adit.  The  old  Republic  mine. 
which  was  bought  in  by  Perry  county  al  a  tax  sale,  about 

three  years  ago,  was  afterward  leased  and  bonded  to  the 
Xew  Republic  company  for  two  years,  the  purchase  price 
having  been  $40,00(1,  payable  in  installments.  The  Rathfon 
Reduction  Co.  succeeded  the  Xew  Republic  company  and 
has  bad  the  lease  and  bond  extended  for  another  two  year-. 

The  Rathfon  Reduction  Co.  has  worked  over  the  tailing 
from  the  mill  formerly  operated  by  the  Republic  Power 

&  Cyaniding  Co.  on  the  ore  from  the  Republic  mine  ami 

is  now  preparing  to  put  in  fine-grinding  machinery  ami 
treat  the  ore  from  the  mine.  The  tailing  treatment  is  said 

to  have  yielded  a  fair  profit,  but  nothing  definite  can  lie 

learned  in  relation  to  the  milling.  Cyrus  W.  Bradley,  pres- 
ident of  the  Meteor  M.  Co..  is  directing  work  at  the  Meteor 

mine,  in  the  Moses  district.  The  ore  assays  as  high  as 

$300  per  ton.  mostly  gold.  C.  L.  Fish  &  Co.  have  pur- 
chased a  mill-site  on  Hall  creek,  and  will  put  up  a  mill 

tor  the  Xew  York  and  Montana  mines. 
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ALASKA 

Tin    KOfUK.UK 

N.w-  despatches  report  •  rash  from  the  Tanana  end 
other  districts  to  the  Koyukuk.  Hastings  &  Sebrey,  who 
discovered  rich  ore  last  summer,  abandoned  their  proapecl 
■haft,  which  caved  in,  end  sank  ■  working  ehafl  200  ft. 
■way.  The  latter  intersected  the  same  rich  orebody  which 
the  original  abaft  had  ent 

The  Ruby  City  [mprovemenl  Association  has  applied  for 
,000  cash  from  the  Alaska  Road  Commission  for  the 

construction  of  ■  highway  from  Ruby  to  the  various  creeks 
in  the  district.    Anderson  &  Mark  found  pay-ore  recently 
in  their  prospect  shaft  at  Dome  City. 

The  Tanana 

Press  despatches  Btate  that  the  richest  gravel  ever  found 
in  the  Tanana  valley  lias  been  discovered  b)  Smitb  broth 
lis  on  the  Daly  bench  at  the  mouth  of  Eva  creek. 

ARIZONA 

Cochise  Count? 

The  Boeckler  Mining  Co.  is  planning  to  use  automobile 
trucks  for  transporting  ore  from  its  property  to  the  station 
at  Rodeo,  a  distance  of  15  miles,  says  a  recent  report  from 
Portal.  The  mine,  which  is  in  the  Paradise  district,  for- 

merly was  operated  by  the  Old  Homestead  company.  The 
ore  is  snipped  to  the  concentrator  at  Douglas. 

(III. A    I  OI'NTY 

(Special    I  dence.)   The    work    of    enlarging 
shaft  No.  2  at  the  Live  Oak  mine  lias  been  completed.  The 

third  compartment  was  added  by  raising  from  three  differ- 
ent points  ami  the  total  distance  of  925  ft.  was  accom- 

plished in  4ii  days.  The  east  drift  on  the  twelfth  level  at 
the  Superior  &  Boston  lias  passed  oul  of  the  ore-shoot  in 
which  it  has  been  for  sunn'  distance.  For  a  distance  of  25 

ft.  the  drift  was  in  ore  for  its  full  width,  hut  the  ore  gradu- 
ally narrowed  down  and  pinched  out.  Hole  No.  1  on  the 

Barney  group  has  been  discontinued  at  a  depth  of  1450  It. 
and  is  the  deepesl  hole  ever  drilled  in  the  district.  The  hole 
is  bottomed  in  schist  formation  and  is  a  Bowing  well.  The 

g  Bow  of  water  iii  the  dacite  formation  at  a  depth  o£ 
MHO  ft.  is  sufficient  to  supply  the  churn-drilling  machines 
and  for  domestic  use  at  the  camp.  Hole  No.  3  will  be 

started  at  once.  Hole  No.  2  is  .'i70  ft.  deep.  Work  will  not 
be  resumed  on  the  Inspiration  dam  across  Pinal  creek  until 
the   present    rains   are   over.      The   test   mill   will   he   started 
again  in  a   few  days,  alter  the  alterations  have  been  t   - 
pleted.    Topographic  surveys  are  being  made. 

Globe,  March  29. 
Yavapai  County 

Reports  from  Prescotl  state  that  the  Clara  Consolidated 
company  is  being  reorganized. 

David  Kile.  C.  J.  Kimball,  and  J.  H.  Leibold  have  dis- 
covered a  vein  of  vanadium,  molybdenum,  bismuth,  and 

nickel  ore  on  their  property,  two  miles  southwest  of  Crown 
Kin,',  according  to  newspaper  despatches.  The  owners 
will  thoroughly  prospect  the  deposit. 

CALIFORNIA 

Amador  County 

(Special  Correspondence.) — The  Lincoln  Con.  M.  Co.,  of 
this  place,  has  acquired  the  Wildiiian-Mahoney  properties 
I i"iu  W.  J.  McGee,  the  consideration  being  21)0,000  shares 
of  the  Lincoln  slock,  which  has  been  increased  from  400,000 
shares  to  800,000  shares,  par  value  50e.  Stockholders  and 
holders  of  preliminary  certificates  who  have  paid  and  are 
paying  the  company  at  the  rate  of  50c.  per  share  have  the 
option,  up  to  May  1,  of  purchasing  from  Mr.  McGee  shares 
equal  to  their  fully  paid  stock  and  preliminary  certificates 
at  the  rate  of  20c.  per  share,  provided  they  purchase  from 
the  company  an  equal  number  at  50c.  of  the  shares  now  in 

the  treasury.  If  all  of  Mr.  McGee's  shares  are  not  taken 
by  May  1,  he  will  return  10%  of  the  remainder,  which  may 

be  iimmI.  it  :  nod  by  tb 

in  selling  any  of  its  shales  not  taken  under  the  pi. 

Both  the  Wildman  ami  Mnhouey  mine*  have  i"  -lamp  mills 
and  other  equipment.  The  Wildman  has  an  asaa)  office.  It 

ia  planned  to  driv    the  Wildman  vein  fr    the  Lincoln shaft. 

Jackson,  March  30. 

Toe  sun  brought  l>.\  li.  II.  McOowan  again*!  the  Origiual 
Amador  Mines  Co.  el  al..  asking  for  an  accounting  and 
the    appointment    of    a    receiver,    has    been    dismissed.       A 

stipulation    conceded    that    there    was      >ause    of    action 

•  i  the  company,  its  officers,  or  the  directors,    The  case 
was  in  the  i lakland  courts. 

Work  is  to  be  resumed  in  the  South  Amador  mine  as 

as  the  concrete  foundations  for  the  surface  machinery  is  laid. 
A  new   15-ft  vein  was  discovered   recently  on  the  500 
level.    C.  D.  Porter  is  general  manager  for  the  company. 

t    11.111  BAS    I  'ill'NTV 

The  Last  Uelt   Development  Co.  has  acquired  the  Tanner 

nine,    near    Murplivs,    ami    is    shipping    from    the    recently 

CALIFORNIA    BY    COUNTIES. 

discovered  orebody,  assays  of  which  run  as  high  as  $300 

per  ton.  J.  A.  Campbell  is  superintendent  for  the  com- 
pany. (!.  S.  Taylor  has  found  rich  float  in  his  Legal  Tender 

mine. Kkhx  County 

The  topographic  map  of  the  Kandsburg  quadrangle  lying 
just  south  of  the  Mojave  desert  in  southern  California, 

has  been  reissued  by  the  I'.  S.  Geological  Survey  to  con- 
form with  the  revision  survey  made  last  year.  The  field 

work  lor  the  revision  was  done  by  T.  P.  Pendleton.  The 

original  map  was  prepared  in  1900.  In  the  map  50-ft. 
contour  intervals  are  used,  and  a  scale  of  one  mile  to  the 

inch.  Maps  are  for  sale  by  the  Geological  Survey  at  5c. 
each  or  $3  per  100. 

Modoc  County 

It  is  reported  that  Francis  A.  Smith  and  D.  F.  Sampson 

are  planning'  to  develop  three  veins  on  their  Red  Top  and 
Hidden  Treasure  properties  in  the  Lake  City  districts.  The 

Red  Top  group  has  a  3-ft.  vein  assaying-  about  $14.90  per 
ton.  and  the  Hidden  Treasure  a  6-ft.  vein  assaying  between 

$5  and  $7  per  ton  gold.  The  third  vein  has  been  only  super- 
ficially prospected. 

Plumas  County 

The  Feather  River  Con.  Mines  Co.,  composed  largely  of 
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Cripple  (reek  men.  has  taken  a  bond  on  the  Gold  Leaf 

mine  in  the  Argentine  district.  The  5-stamp  mill  on  the 

BlulV  City  property  "ill  be  moved  to  the  Gold  Leal',  ami 
used  as  a  testing  plant.  11.  1>.  Thompson  is  president  and 

Richard  Blanchard  superintendent  for  the  company. 
I  XTY 

The  sierra  standard  (1.  M.  Co.  has  been  incorporated  to 

develop  the  old  Standard  quartz  mine  in  Sailor  ravine.  The 
capitalization  is  $250,000. 

COLORADO 

Cleab  Creek  County 

(Special   Correspondence.) — The   West   Griffith  mine  on 
Griffith  mountain  has  been   taken   under  bond  and  lease  by 

\V.  (i.  Robinson,  representing  a  syndicate  <>i   Eastern  men. 
Work    lias    hern     put     under    way    through    the    adit.      The 

Josephine  mine  mi  Kelsn  mountain,  West  Argentine  district, 
was  sold  by  Fermor  J.  Spencer,  trustee  in  bankruptcy,  a 

tew  days  ago  tor  $7500.  -1.  < '.  Bell  was  the  purchaser.  The 
defunct  company  had  debts  t.italiuir  $27,000.  It  is  stated 
that  work  will  start  April  1.  Oklun  brothers,  owners  of 

the  Seott  property  on  Republican  mountain,  are  shipping 
10  tons  of  zinc  per  week.  The  ore  mills  50$  zinc  and  30 

oz  silver  per  tun.  Occasional  shipments  of  lead  are  being 
made. 

Georgetown,  March  29. 

Ouray  County 

( Special  Correspondence.) — The  report  of  the  Camp  Bird, 
Ltd.,  for  the  quarter  ended  January  31  shows  that 

the  mill  crashed  15.7IJO  tons  of  dry  ore.  Receipts  from 

bullion  and  cyanide  products  amounted  t"  $293,551,  and 

from  concentrate  sold  to  $172,998,  making  a  total  of  $460,- 

f>4!).  Operating  expenses  amounted  to  $115,867,  leaving  a 

net  profit  of  $350,682,  or  £71,861.  The  profit  from  the 

company's  holdings  in  the  Santa  Gertrudis  Co..  Ltd..  was 
£53,924.  making  the  net  profit  £125,785.  In  addition  to  the 
above  items,  there  was  expended  on  eonstruetioi 

about  £79.  and  on  London  and  general  expense  of  manage- 
ment about  £900.  A  dividend  of  2s.  per  share,  for  the  six 

months  ended  January  31  was  paid  February  12. 
Ouray.  March  2.5. 

The  properties  of  the  Revenue  Tunnel  Mines  Co.  and  the 

Wheel  of  Fortune  M.  Co.  are  being  operated  under  lease 

by  the  Revenue  Leasing  Company. 

Teller  County  (Cripple  Crkek) 

Gildea  &  Prentiee.  lessees  in  the  Gold  Coin  shaft  of  the 

Granite  G.  M.  Co.'s  property,  have  discovered  high-grade 
ore  on  the  800-ft.  level,  where  they  intersected  the  Dorothy 
vein.  Mrs.  Jeannette  McLean  Williamson,  of  Colorado 

Springs,  has  bought  the  Black  Hawk  claim  on  Grouse  moun- 

tain tor  $711(1.  The  property,  which  formerly  belonged  to 

the    Matt    France    M.    &    II.    Co..    was    sold    by    the    public 
truster. 

Cutting  a  water-course  on  the  1500-ft.  level  of  the  Vin- 

dicator No.  l  shaft  necessitated  a  temporary  suspension 
of  work  there  a  short  time  ago.  An  air-lift  made  the 

resumption  of  work  possible.  Recent  reports  stated  that 

the  cross-cut  on  this  level  had  400  ft.  to  go  before  reach- 
ing  the  orebody.  J.  E.  Graves  and  associates,  lessees  on 

the  Little  Maty  claim,  have  discovered  ore  assaying  $20  to 
$03  per  ton.  It  is  rumored  tlujt  a  sub-lessee  in  the  Gold 

King  mine  has  found  exceptionally  rich  ore,  but  no  details 
have  been  announced. 

IDAHO 

Latah  County 

Aerial  tramways  furnished  the  subject  of  an  illustrated 

lecture  by  R.  S.  MeCaffery,  head  of  the  mining  department 
of  the  University  of  Idaho,  at  the  meeting  of  the  Asso- 

ciated Miners  of  that  institution  on  March  19.  The  asso- 

ciation plans  to  visit  British  Columbia  in  the  sprim.'. 
Shoshone  County 

Eugene  K.  Hay.  president  of  the  Tamarack  &  Chesapeake 
M.  Co.  has  confirmed  the  report  thai  the  Day  interests  have 
purchased  the  Brien  holdings  of  200,000  shares,  also  a  num- 

ber of  claims  mi  the  same  hill  adjoining  the  property.  As 

the  Tamarack  ore-shool  extends  into  the  Custer  mine,  also 

controlled  by  the  Days,  it  is  understood  the  two  properties 

will  1   isolidated.  G.  11.  Martin,  president  of  the  Car- 

bonate Hill  ̂ .  ('"..  lias  received  from  the  Department  id' 
the  Interior,  patents  fm-  the  Carbonate  Hill  fraction  and 
the  Long  John  claims.  This  makes  ten  patented  claims  in 
the  Carbonate  Hill  group.  The  total  area  now  controlled 

by  the  company  aggregates  200  acres.  At  the  Carbonate 
Hill  mine  according  to  advices  received  by  Mr.  Martin, 

a  lii-li.  vein  of  ..re.  running  $80  to  $85  per  Ion  has  been 
found.  The  deposit  was  discovered  about  1260  ft.  from 
the  entrance  to  the  main  adit,  at  a  depth  of  Sot)  feet. 

MONTANA 

SlLVERBOW    COUNTY 

i  Special  Correspondence.) — A   report  has  been  received 
here  of  a  rich  find  in  the  Robert  Emmet  mine  of  which  W.  Q. 

Ranft  is  general  manager  and  which  is  largely  controlled  by 

Boston  and  New  York  interests.  In  running  a  cross-cut 

on  the  500-ft.  level  an  18-ft.  vein  of  high-grade  silver-lead 

ore  was  discovered.  Work  on  this  properly  had  been  sus- 
pended during  the  winter,  hut  was  resumed  a  week  ago. 

Mining  interests  in  this  district  for  more  than  a  week 
were  in  a  somewhat  unsettled  condition,  due  to  an  attempt 

on  the  part  of  the  Socialists  to  make  political  timber  of  the 
fact  that  a  number  of  men  had  been  discharged  from  mines 

of  the  Anaconda  company  supposedly  because  they  were 

affiliated  with  that  party.  Being  in  control  of  the  offices 

of  the  miners'  union,  a  committee  was  appointed  to  demand 
the  reinstatement  of  the  men  discharged.  This  committee. 

on  waiting  on  C.  F.  Kelley,  resident  director  and  vice-presi- 
dent of  the  company,  was  informed  that  there  being  no  com- 

plaint as  to  violation  of  union  rules  on  the  part  of  the  com- 
pany, the  men  wotdd  not  be  put  hack,  the  company  reserving 

the  right  to  hire  and  discharge  men  at  will,  always  of  course 

hiring  union  men  and  paying  union  wages.  This  committee, 
which  was  composed  of  23  Socialists  and  2  conservative 

members  of  the  organization,  reported  back  to  the  union 

recommending  a  strike,  the  report  being  signed  by  the  23 
Socialists.  The  report  was  rejected  by  an  overwhelming 

majority  and  a  report  by  the  minority  members  was  adopted 

recommending  a  referendum  vote  on  the  question.  This 
vole  was  taken  and  the  motion  to  go  out  on  a  strike  was 

defeated  by  a  big  majority.  The  Socialists  are  now  engaged 

in  endeavoring  to  stir  up  trouble  with  the  mine-owners  over 

the  question  of  wages.  The  five-year  contract  expired  on 
April  1.  but  there  is  a  clause  which  provides  that  30  days 
notice  must  he  given  before  it  can  become  inoperative,  so 

that  whatever  the  radical  element  may  decide  on  may  be 

delayed.  However,  one  thing  has  been  pretty  clearly  estab- 
lished, that  the  conservative  element  is  still  in  the  majority 

by  at  least  scleral  hundred  members  and  that  nothing  will 
be  done  to  disturb  the  agreeable  relations  existing  between 

the  company  and  the  union. 
Butte.  April  1. 

NEVADA 

Elko  County 

George  Wingfield  is  quoted  in  the  Elko  Free  Press  as 
stating  that  he  abandoned  his  option  on  the  Success  group 

of  claims  largely  because  the  owners  did  not  permit  him 
to  make  further  exploration.  He  said  that  $15,000  was 

due  on  the  Success  group  on  March  5,  and  as  the  lower 
adits  had  not  intersected  ore  of  commercial  grade,  he  did 

not  feel  warranted  in  making  the  payment  without  first 

making  further  exploration.  He  also  told  the  owners  that 
he  considered  the  price  set  too  high.  The  owners  declined 
his  offer  of  making  further  exploration  if  the  owners 

granted  a  "reasonable  extension  of  the  option  and  a  satis- 
factory reduction  in  the  purchase  price."  The  option, 

together  with  options  on  the  Bluster,  was  forfeited. 
Esmeralda  County 

(Telegraphic  Correspondence.) — The  Goldfield  Con.  M. 
Co.  produced  in  March,  according  to  the  official  estimate 

published  by  A.  H.  Howe,  secretary  of  the  company,  30,132 

tons  of  ore.  with  a  value  of  $685,000.     The  operating  ex- 
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the  mouth  amounted  to  1200,000,  Icaviug  a  net • 

Ooldfleld,  ' 
The   Dai        ■     il   M.  Co,   baa  been   incorporated  to  de 

cvlop  tin-  »i\  claims  owned  by  11.  A.  Dai  I     ildale. 
Tha  ineorporaton  inelnde,  beside*  Mr,  Danns,  Henrj  Dorms 
mi. I  John  .1   Under. 

Lyon  i  "i  n  n 

(Special   Correspond)  smelter  of  the   Mason 

Vull.  \   Mines  Co.  i-  treating  aboul  «;•»«»  tone  •■!  on  per  day 
U       i  Valley  an. I  Nevada  Douglas  mines.    The 

rom  tin1  foi  ..t  sulphide,  an.! 
tin-  latter  of  carbonate,  with  Borne  sulphide  present.    The 

are  practically  self-fluxing,  onlj   about  5y,    ..I'  lime 
being  employed  in  charging.    The  Furnace  is  of  the  water 

jacketed  drop-bottom  type.     Tin.  matte  is  tapped  into  a 
costing  machine  and  shipped  to  Garfield,  Dtah,  for  refining. 
Blast  is  furnished  by  two  ('   lersville  blowers.    The  second 
furnace  probahly  will  remain  idle  until  facilities  have  been 
provided  for  larger  shipments  of  ore  from  the  mines.  The 
Nevada  Douglas  mines,  in  tin.  Lndwig  district,  reports  in- 

GOUlFIEI.Ii  CON.  CLERMONT  SHAFr. 

creasing  activity.  A  suction  pump  lias  been  installed  on 
tin-  seventh  level  of  the  inclined  shaft,  ami  sinking  will  soon 
he  resumed-  The  present  vertical  depth  is  750  ft.  Three 
shifts  are  driving  on  the  east  vein  to  open  the  ore  below 
the  stope  on  the  sixth  level.  In  the  Copper  Casting  por- 
tion  of  the  property  ore  averaging  8  to  12%  copper  is  said 
i"  be  in  evidence.  In  the  Douglas  Hill  part  about  20,000 
tons  is  reported  broken  and  ready  for  shipment. 

Yerington,  March  30. 
Nye  County 

(Special  Correspondence.)— The  report  of  an  important 
ore  discovery  in  the  Halifax  mine  has  been  confirmed.  It 
is  said  the  miners  have  penetrated  S  ft.  of  excellent  ore,  but 
the  width  of  the  orebody  has  not  yet  been  determined.  The 
new  vein  recently  cut  on  the  1100-ft.  level  of  the  Belmont 
shows  a  width  of  9  ft.  It  was  intersected  by  south  cross- 

cut No.  0  and  lies  west  of  the  Belmont  vein  and  east  of 
the  Belmont  fault.  No  attempt  will  be  made  to  mine  the 
vein  at  this  time,  as  the  40-stamp  mill  at  Millers  is  operating 
at  (op  capacity  to  handle  the  quartz  from  main  workings. 
It  is  expected  the  new  600-ton  mill  will  be  ready  for  opera- 

tion by  June  1.  It  is  officially  stated  that  the  Tonnpah 
Extension  Co.  will  immediately  commence  the  sinking  of  a' new  main  shaft,  about  1600  ft.  west  of  the  present  avenue. 
The  shaft  will  have  three  compartments,  each  being  41/2 
by  5  ft.  in  the  clear,  and  will  make  accessible  the  reserve 
recently  opened  in  the  westerly  portion  of  I  he  Tonopah 
Extension  ground. 

Tonopah,  March  30. 

The  Manhattan  Chamber  of  Mines  has  been  organized  to 
promote  the  interests  of  the  Manhattan  district.  Homer 
L.  Ross  is  president,  Charles  Kirchen  vice-president,  and 
Percival  Nash  secretary  and  treasurer  of  the  organization. 
The  management  of  the  Steffner  lease  on  the  Manhattan 
Consolidated  property,  has  announced  that  the  shaft,  now 
200  ft.  deep,  will  be  sunk  to  a  depth  of  720  feet. 

The  production  of  the  Tonopah  district  for  the  week 
ended  March  30  is  summarized  as  follows  by  the  Tonopah 

Miner:     '•The  Tonopah   M    Co,  sent  .  tin- 
Bolm<   ompanj   2100  tons,  the  Montana-Tonopah   10H 
tons,  the  Tonopah  Extension  MX 

  s.  mihI  i       \i  ona,  making  the  total  pro 
.lui-i inn  tor  the  week  R54  I  i.. ii-  ot  ore  of  which  tl   itimated 

value   ».i-    •  !18,    ." 
Tha  recently  reorganized  T   pah  Merger  M   '  o,  i-  plan 

ning   to   start    develo|   nl    Boon   on    its    property,    which 
formerly  was  known  as  the  Qolden  Anchor  M.  Co,  mine 

I 

Tin-  Ophir  last   week   produced  about    i->  ore, 
valued  at   $5195,     The  ion.   Virginia  extended  the  tl 

i  raise  i Mini  lb.-  2400  ii.  level  ~  fl   nking  (lie 
total  length  23  ft.    Two  chutes  wen'  pi   I  there,     Prom 
this  work  aboul  ■■!  ions  ,,r  ore,  averaging  $20.52,  was  saved, 

'flic  Mexican  null  ran  I'f,  of  the  time  during  the  week  ami 
crushed  553  tons  of  ore.  the  gross  value  of  the  "heads'  being 

$12,874.  The  apparent  extraction  was  00%.  'fin-  north 
drift  from  the  south  boundary  in  the  Union  ('on.  has  been 
cleared  from  limbers,  and  seven  sets  were  placed.  Other 
repair  work  was  done.     The  Crown  Point  continued  produc- 
ii   if  low-grade  ore  from  the  1400-ft.  level,  hoisting  491 
cars  of  ore,  of  which  237  ears  averaged  $7. Ill  per  ton.  The 
Comstock  Pumping  Association  report  shows  thai  last  Satur- 

day the  water  was  291  ft.  below  the  2200-ft.  station  of  the 
C.  &  C.  shaft. 

White  Pike  County 

The  Zack  shaft  will  be  sunk  200  ft.  more,  giving  it  a 

depth  of  S00  ft.  A  station  will  he  cut  at  the  600-ft.  level 
and  a  pump  placed  at  that  level.  The  pump  is  to  have  a 
capacity  of  .300  to  600  gal.  per  minute.  The  present  pumps, 
raising  100  to  200  gal.  per  minute,  are  able  to  handle  the 
present  Bow.  The  water,  although  having  a  trace  of  copper, 
is  used  in  the  boilers.  Press  reports  state  that  the  Steptoe 
smelter  is  treating  about  10,000  tons  of  ore  per  day.  eight 

units  running'  at  capacity.  The  Giroux  company  has  paid 
the  estate  of  each  of  six  of  the  seven  men  killed  in  the  fire 

last  August  $1200.  The  heirs  of  D.  F.  Drea,  the  seventh 
man,  refused,  demanding  a  larger  amount.  On  a  compro- 

mise the  heirs  were  given  $2000. 

NEW  MEXICO 

Socorro  County; 

(Special  Correspondence.) — The  Ernestine  M.  Co.'s  bul- 
lion product  for  the  first  20  days  of  March  was  13,790  oz. 

gold  and  silver,  and  concentrate  for  the  period  amounted 
to  21,000  lb.  The  ore  treatment  for  the  past  two  weeks 
was  1410  tons.  The  framework  is  being  erected  for  a  new 
Blake  crusher,  which  will  do  away  with  the  belt  conveyor. 
It  is  probable  that  the  Deadwood  mill  will  not  be  able  to 
resume  operation  before  the  first  week  in  April. 

The  Oaks  Co.'s  platforms  at  the  Pacific  mine  are  filled 
with  ore  awaiting  delivery  to  the  Deadwood  mill  for  treat- 

ment as  soon  as  the  engine  at  the  latter  is  in  commission. 
The  South  shaft  is  yielding  fine  ore  as  sinking  progresses. 

It  is  reported  that  a  deal  is  pending  whereby  the  entire 
holdings  of  the  Mogollon  Gold  &  Copper  Co.  will  be  taken 
over  and  active  development  started  in  a  number  of  the 
mines. 

Development  in  the  Iron  Group  property  has  disclosed  a 
large  vein  of  low-grade  ore. 

Mogollon,  March  29. OREGON 

Sumpter  County 

The  pebble  mill  formerly  at  the  Cougar  mine,  near  Gran- 
ite, is  to  be  erected  soon  at  the  Red  Boy  property,  says  a 

report  from  Sumpter.  As  the  mill  at  its  former  situation 

was  little  used,  the  Red  Boy's  ore  treatment  will  furnish 
the  first  thorough  test  of  the  equipment  in  eastern  Oregon. 
Andre  A.  Groves  has  taken  a  lease  on  the  Eppinger  placer 
mine  on  Cow  creek. 

SOUTH  DAKOTA 
Lawrence  County 

(Special  Correspondence.) — The  Golden  Reward  company 
has  given  a  number  of  leases  on  some  of  its  smaller  proper- 

ties in  the  Bald  Mountain  district.     One  of  the  clauses  in 
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all  iif  the  leases   provides   that   the  milling  ore  extracted 

shall  he  treated  in  the  company's  mill  at  Deadw   1.     The 
Mogul  company  is  making  regular  shipments  to  the  L.  L). 
&  \V.  mill  at  Terry.  The  ore  Bnpply  is  being  drawn  Erono 
the  Lucille  ami  Ben  llur  mines,  ami  it  is  the  intention  oi 

ihe  company  t.>  open  the  Haqdscrabble  property  also.  Mr. 

Dorr,  the  general  manager,  is  planning  to  lease  the  Da- 
kota mill  at   Deadw   1  in  order  to  find  an  outlet  for  the 

■  hi-.  This  plant  has  30  stamps,  ami  is  well  equipped  in  all 

departments  except  that  for  handling  slime.  The  New  Re- 
liance company  has  placed   It*  additional  stamps,  making 

lit)  in  all.  ami  is  awaiting  g   1  weather  in  order  to  gel   the 
new  machinery  in  commission.  E.  M.  Hiltner  lias  resigned 

as  superintendent,  ami  William  Weigand  is  now  running 

the  property.  The  Western  Federation  of  Miners  is  plan- 

ning to  take  over  the  property  of  A.  II.  Olson,  which  ad- 
joins the  Hiimestake  mi  the  south  ami  east,  ami  in  the  event 

that  the  .leal  is  perfected  will  engage  in  mining  on  its  own 
account.  The  property  i^  partly  developed  by  means  of  a 

300-ft.  shaft.  The  deal  has  progressed  so  far  that  the  Fed- 
eration i>  now  endeavoring  i"  secure  funds  to  commence 

wi  nk. 

Iieailwnnil.  March  28. 

UTAH 

.lr  IB    <  lOUNTS    I  TlNTIC    DlSTRIl 

The   i  Eureka    recently  disbursed   $150,000   in 
dividends  at  the  rate  of  $1.50  per  share.  All  bul  136  shares 

of  tin-  stnek  is  held  by  the  United  States  M.  Co.  Last  year 
two  dividends  of  similar  size  were  paid.  The  Grand  Central 

ami  Gold  Chain  mines  now  have  W.  I).  Loose  as  superin- 
tendent, August  Wetterstrom  having  resigned.  The  Grand 

Central  has  been  temporarily  shut  down  to  permit  length- 
ening the  i  ie  shaft.  The  Eagle  &  Blue 

Bell  is  n'.w  bekr*  the  1300-ft.  level. 

Si  m  .ii  r  County 

(Special   Corresp   l»nre.  It— The   Crowther   Leasing   Co. 
has  a  lease  on  the  dump  ami  practically  all  the  workings  of 

the  old  Ontario  mine.  It  has  been  working  on  the  property 

for  sume  time.  Imt  tin-  operation  so  tar  has  been  largely 
metallurgical   experiments.     Now    the   new   mill,   the   coiv 
striii'tion  nf  which  is  the  result  of  Humeri. us  lest  runs,  is 

approaching  completion,  and  will  he  started  next  June.  The 
Ontario  is  one  of  the  oldest  mines  in  Utah.  The  ore  con- 

tains principally  silver,  although  some  of  the  veins  have 

lead  ore.  Nearly  all  of  the  si::. (lull. mill  disbursed  in  divi- 
dends was  paid  from  the  profits  from  treatment  by  the 

ehlorination  process.  In  the  early  days  the  ores  nveraucd 

$100  and  more  silver  per  ton,  ami  $4(1  ore  was  declared  un- 
profitable. Ore  "I  this  class  was  thrown  over  the  dump,  or 

used  to  till  in  stupes.  The  Crowther  company  has  been 
using  the  cyanide  process  with  excellent  results,  and  now  is 

installing  cyanide  equipment  in  the  old  Ontario  mill  to  make 

possible  the  treatment  of  :!nii  tons  per  day  at  the  outset,  with 

prospective  increase  to  a  capacity  of  500  tons  per  day.  Kx- 
hautive  sampling  of  the  old  stupes  and  dumps  shows  that 
the  me  available  will  average  about  $12  per  ton. 

Park  City.  April  2. 

Tooklk  Counts 

il  I    ispondence.) — The  new  lead  plant  of  ihe  In- 
ternational S.  &  R.  Co.  ha-  increased  its  capacity  to  oOO 

[ie-  day  by  blowing  in  the  second  lead  stack.  The  plant 
is  handling  200  tons  per  'lay  frtim  the  Bullionville  tailing  al 

I'iocbe.  and  has  recently  added  to  its  contracts.  Work  has 
Started  mi  the  ten-mile  branch  of  the  Salt  Lake  rail- 

road from  Si.  John  in  Ophir.  This  branch  is  being  bnill 

primarily  to  handle  Ihe  me  from  W.  A.  Clark's  Ophir  Hill 
mine,  but  il  will  greatly  aid  the  Cliff.  Lion  Hill,  and  other 
properties  in  the  district. 

Tooele,  April  2. 
WASHINGTON 

I-' l  l.'l.'V    (  lOUNTT 

The   Factor  M.    Co.,   operating  al    Orient,  elected   officers 

as  follows,  at.  the  annual  meeting  in  Spokane:     President. 

G.    R.   Hoi-ley;   vice-president,   J.   M.   Gunning;   secretary 
ami    treasurer.    .1.    E,    Pickrellj    general    manager,    A.    0. 

Evans.  A.  J.  Bell  was  elected  to  the  board  of  directors. 

The  secretary's  report  states  the  company  ami  property 
are  in  good  condition.  Development  will  be  continued 

throughout  the  year. 
Stevens  Counts 

The  Liberty  Copper  M.  &  M.  Co.  is  planning  to  build 
a  ltltl-tiin  concentrator  on  its  property  at  Blue  Creek, 

north  of  Chewelah.  S.  (1.  Neff,  manager  of  Ihe  mine,  has 

announced  that  the  company  plans  lo  sink  from  Ihe  2711-11. 

level  a  depth  of  ."id   ft.  and  to  stupe  from  that   level. 
BRAZIL 

MlXAS  Ck.uaks 

(Special  Correspondence.) — The  Diamond  Kin;;  Mining 
Co..  the  only  dredging  company  at  work  in  ibis  district,  re- 

ports that  within  a  few  months  a  railroad  will  he  built 

which  will  reduce  its  wagon  haul  from  100  to  12  miles. 

Placer  mining  has  been  carried  mi  in  this  district  since  1(111(1. 
and  (here  are  also  many  excellent  opportunities  for  u'old 

mining  in  quartz.  During  ihe  time  of  the  Portuguese  these 
were  worked  as  i. pen-cuts,  but  little  has  been  done  since 
1878,  when  the  slaves  were  freed.  Many  of  these  slaves 

have  since  been  mining  Eor  themselves,  with  varying  de- 

grees nf  success. Diamantina,  February  20. 

CANADA 

Ontario 

The  American  Eagle  M.  Co.  has  been  incorporated  at 

Toronto.  The  provisional  directors  arc  W.  A.  Chase.  J. 
It.  Taylor,  and  E.  K.  Thompson!  The  Smith  &  Durkee 

Diamond  Drilling  Co..  capitalized  al  $40,000,  has  been  in- 

corporated at  Sudbury.  The  directors  of  the  company  arc 

O.   P.  Smith.  ('.  A.    Durkee,  and    K.  T.   Lansdowne. 
MEXICO 

Xew  York  Associated  Press  despatches  on  March  28  re- 
ported that  all  wire  communication  with  Mexico  City  had 

been  cut  off.  Whether  the  suspension  was  due  lo  censor- 
ship or  wire-cutting  was  not  known. 

Jalisco 

The  murderers  of  Thomas  Murphy,  late  manager  of  the 

El  Favor  mine,  Hostotipaquillo  district,  were  arrested  al  the 

Zopilote  mine  on  March  24.  The  murderers,  two  brothers, 

Cervantes  by  name,  shot  .Mr.  Murphy  in  April  l'.Hl.  Since 

then  they  worked  under  assumed  names  al  the  l'lirisima  and 
Zopilote  properties. 

SONORA 

(Special  Correspondence.)  —  Intervention  would  he  a 
great  calamity,  it  is  believed  here,  and  the  general  hope 

is  thai  the  Madero  government  will  survive.  Sonora  is 

happily  tree  from  open  disturbances  by  the  Vasquista  and 

I'asqualista  forces,  but  there  is.  or  has  been,  much  pillag- 

ing  by  bands  of  'horseback  bol   s.' Yzabal.  March   29. 

Mexican  'high-graders'  have  been  stealing  ore  from  the 
Cinco  de  Mayo  and  other  properties,  asserts  a  despatch 

from  Douglas  by  way  of  El  Paso,  and  in  sume  eases  boldly 
send  the  filched  ore  to  the  smellers.  Usually  the  thieves 

concentrate- it  themselves  with  crude  apparatus.     The  first 
shipment   of  ore   fr     the   San   Nicholas,   near  Nacozari, 

under  bund  to  Frank  C.  Borgeson  ami  associates  ul'  Bisbee, 
recently  passe, l  through  Douglas.  Mr.  Borgeson  is  super- 

intendent of  the  property,  on  which  about  211  men  are  em- 

ployed. 
NICARAGUA 

(Special  Correspondence.)— The  Topaz  M.  Co.  has  in- 
tersected the  Mien  vein  on  the  No.  4  level.  2112  ft.  from 

the  surface.  Where  cut.  the  vein  is  about  211  ft.  wide,  and 

assays  average  $15  per  ton.  The  ..re  is  oxidized.  At  a 

point  10(1  ft.  above  and  100  ft.  east,  the  ore  ran  about 
$22  per  ton.  The  company,  which  was  organized  under 
the  laws  of  the  Republic  of  Nicaragua,  has  its  main  office 

at  Bluefields.  It  has  a  20-stamp  mill,  the  stamps  being 

s.'.n  lb.  each.     The  property  is  in  the  Rama  district. 
Bluefields,  March  15. 
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oamba,  Ltd.,  im-  ..mi  7/500,000    a  of  ora  partly 
developed  in  two  mines,  according  to  ■  reeenl  announcement 

bj  W.  F  Stevens,  mine  manager  for  the  company.  The 
propertj  is  al  Ferrobamba,  Catobamboa,  Apurimac.    Adits 

i"  19  in  Ibe   Parrobamba  Wo,   1   mine  have  shown 

8,000,000  tons  of  ore  assaying  about   -i'_.',    copper  and 
over  l1!1,    sulphur.     A. lit   No.  1  .if  the  Snlfol   ba  has 

aboul  778,000  t . .ii—  assaying  '-"  r   pper  and  '-"r,    sul 

phur.    Ailii  Nn.  2  ni'  the  >ame  mine  has  532,400  tons  earrj 
ing  a  little  more  than  '  i',  copper  and  .>'s',  Bulphur. 
isfactory  tcsis  proving  the  suitability  of  Perrobamba  N".  1 
ore  to  treatment   bj   ;i  modified  concentration   have  been 

Among  the  Copper  Mines 

The  I'rui  Copper  Co.  will  have  thirteen  sections  in  the 
Arthur  mill  completed  by  August  1.  according  to  reeenl 

reports.  The  ninth  unit  is  abonl  ready  now.  If  the  pro 
traction  from  the  mines  can  be  increased  the  mill  will  be 

run  ;it  capacity  in  August,  treating  20,000  tons  of  ore  per 
day. 

The  Butte-Alex  Scott  is  shipping  150  inns  of  ore  per 
day  to  the  Bast  Butte  smelter,  and  ii  is  more  than  likely  that 

in  the  next  two  weeks  the  outpnl  will  be  increased  to  200 

inns  per  day,  which  will  be  the  capacity  of  the  hoisting  ma- 
chinery.  The  ore  is  all  coming  from  the  1600  and  1700-ft. 

levels  and  averag  pper. 

Grekne-Cananea    produced  2,948,000   II).   of  copper   in 
February,  as  c   pared  with  3,552,000  lb.  in  January,  the 

falling  off  being  due  to  trouble  with  ili<.  machinery  which 
Ims  since  been  remedied.  The  silver  production  in  Febru- 

ary was  104,512  I*.,  against  100,68]  in  January,  and  the 
gold  52(i  nz.  in  February  and  t93  nz.  in  January.  Il  is 
stated  thai  so  far  the  operations  have  not  been  affected  on 

account  of  the  disturbed  political  conditions  in  Mexico. — 
i  ommercial. 

The  Ohio  Copper  report  for  February  shows  a  profit  of 
$37,117.  Copper  production  amounted  to  757,207  lb.,  ob- 

tained from  51,924  inns  of  ore  averaging  about  1.3%  copper. 
Losses  in  tailing  were  43.71%.  An  examination  of  the 

property  is  being  made  by  Henry  Krunib.  which  it  is  be- 

lieved  will  have  an  effect  on  future  financing.  The  mill 

treated  an  average  of  1790  tons  per  day  during  Febrnary, 
with  two  units  in  operation.  The  completion  of  two  more 
units  will  double  its  capacity. 

The  NORTH  BdTTE  dividend  of  40c.  per  share,  just  de- 

clared, clearly  puts  at  rest  all  questions  as  to  its  earning 
capacity.  While  nothing  is  being  done  on  the  2800-ft.  level 
jiisl  now,  nor  will  be  until  connection  is  established  with 

I  he  High  Ore  in  order  to  provide  good  ventilation,  the  2200- 

li.  level  of  the  Snowball  is  providing  all  the  high-grade  ore 
required  for  shipment.  Between  it  and  the  Berlin  vein  (he 

reserve  supply  is  being  constantly  added  In  and  the  com- 

pany could  today  easily  increase  its  production  at  least 

500,000  lb.  of  copper  more  per  month  than  was  produced 
in  February  or  March. 

Bingham  Mixes  had  on  hand  December  31,  $76,593,  this 
amount  remaining  after  $32,655  for  bond  interest  bad  been 

deducted  from  the  $109,24S  earned  by  the  company  last 
year.  Under  the  terms  of  the  mortgage  the  only  use  to  which 

Ibis  $76,593  can  be  pnl  is  the  purchase  and  retirement  of 

first-mortgage  bonds.  It  will  be  recalled  that  $33,000  of 
these  bonds  were  retired  last  year  witli  the  surplus  net 

earnings  of  1910,  leaving  $.536,000  outstanding.  As  at  least 

$30110  will  be  available  from  other  sources,  the  management 
expects  to  purchase  and  cancel  $S0,000  or  more  of  the  re- 

maining bonds  in  April  or  May. — Walker's  Letter  in  Boston 
Commercial. 

Personal 
Proreialonnl  men  are  Invited  to  arnd  nnwi  of  tholr  •m>|>. 

menta  and  travel*.     Such  newa  la  Intereatlnc  to  friend.. 

A.    ('.     \  I   \l'i   II     Is    here. 
T.  Lani    Carter  is  in  Mexico. 

N.  Ill  \l'\    was  in  San    Krancisc... 

A.   1'.  Wilson   has  gone  I..  Alaska. 

\V.   I'.  Powell  is  in  San   Pram 

A.   U.   .\|.  b'u    is  \isilim_'  Sau    1'' ram-ism. 
James  i,\  Hayden  is  ai  the  si.  Francis. 

It.  L.  lih.u.s  has  retur   I  from  Mexico. 

\  i.  r.ii:  vom  Groot  is  visiting  California. 

E.    I!.   Kimu.m.i.  is  on    his  way   In   I   Inn. 

f.    II.   JasMER   is    in    San    Aninnin,   Texas. 

A.  Chester  Beattv.  is  in  Ban  Francisco. 

EDWIN    AjRKELL    was    here    during    the    week. 

P.  il.  Cottrell  has  returned  to  San  Francisco. 

W.  II.  AiiDrioge  was  ai  Miami.  Ariznna,  recently. 

Stewart  Blackburn  is  mm  al  Mineral  Hill.  Nevada. 

It.  II.  III. i. urn'  is  nn  his  way  in  California  from  the  Gold ('nasi    ( 'ninny. 

T.  A.  RlCKARD  is  in  Denver  and  will  leave  for  New  York 

early  in  the  week. 

Palmer  Carter  has  resigned  from  the  management  of 

Che  Ferreira  mine. 

Victim,-  il.  Hills  has  returned  i"  Denver  from  Moose 
river.  Nova  Scotia. 

R.OSC0E    II.    CHANNING    was    ii   nlly    in    San    Franeisen 
and    is   now   in   Arizona. 

Victor  E.  Tull  has  gone  in  Seattle  I'm-  the  summer  and is  at  211   Coleman  building. 

George  W.  Stare  has  gone  to  Panama  and  New  York, 
and  will  visit  Arizona  and  Nevada. 

('.  COXCOCK  JONES  has  returned  to  Los  Angeles  from 
a  trip  to  Douglas  county,  Nevada. 

Georges  Lh;  Rover  has  returned  from  Buenos  Ayres  and 

will  spend  several  months  in  Paris. 

Lawrence  N.  Wagner  will  leave  during  the  week  for 

a  trip  to  Europe  by  way  of  Panama. 

R.  B.  Lamb  has  gone  to  Porcupine  In  inspect  the  prop- 
erties there  with  which  he  is  connected. 

F.  C.  Siirader  has  completed  a  preliminary  geological 
examination  of  the  Antelope  district,  Nevada. 

E.  E.  Gledhidl  has  left  for  Dngava  in  make  explora- 

tions I'm-  the  Ungava  Exploration  Company. 
W.  L.  SAUNDERS  will  make  the  address  at  the  annual 

commencement  of  the  Colorado  School  of  Mines,  May  2-1. 

F.  L.  Sizer,  who  is  now  al  Doz  Cabezos,  New  Mexico, 

has  become  consulting  engineer  fnr  (he  Mascot  Copper 

( '   pany. 

S.  F.  Shaw  is  superintendent  of  the  Tiro  General  mine 

of  the  American  Smelling  &  Refining  Co.  at'Charcas,  San 
Luis  Potosi. 

Albert  L.  Waters,  recently  manager  for  the  Pioneer 

Smelting  Co.  of  Tucson,  is  now  chancellor  of  the  Univer- 
sity of  Arizona. 

John*  C.  Dern  has  resigned  as  manager  for  the  Lower 
Mammoth  Mining  Co.  at  Tintic,  Utah,  to  be  succeeded  by 
James  C.  Dick. 

Edward  L.  Haff  has  been  appointed  superintendent  of 
the  Amalgamated  Nevada  mine  in  the  Blackhorse  district 
near  Ely,  Nevada. 

Frank  H.  Probert  announces  that  the  firm  of  Weed  & 

Probert  has  been  dissolved  by  mutual  consent,  and  that  he 
will   continue   practice  at  Los  Angeles. 
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N»w  Tort)  i 

the    metal    U  almost    entirely  lm| 
limitation*    «\,ra«lnK  atioui  '.IkIot  tlun 
*f  quoted  weekly  in  thin  eolumn.  Below    > 
monthl                     h  quotations  In  i  tund 

Itll 

M.I. 
Apr 
May 

June   . .  ti  ■-.! 

Ull 1(11. 
11.11 July 

1911. 

  IS  j; 

11.11 
13  11 

II. <1 
■ .11  61 

<  iii-i-i:k 

Pally  qnobUloi  -    published   In   this   column 
tepresent  averm.  .-  transactions  on   the   New    York 
market  and  refer  to  elsjotrolytio  oopper.      Lake  copper  -  :om- 

manda  normally  from   l-.".   to   i-i.-,   per  lb.     re.     Below  arc 
averaKe   monthly  quotations  In  cents   per   pound: 

1911. 

Jan   It.lt 
T.  I. 
M.i.  i:.ii 
Apr   11,0] 

May       11  ■..■.. 
June      12.39 

1  :•  U  1911. 
1  I  01       July       11.47 
I  I  01       Auk      12.41 

i  I  M      Sept   12.10 
        Oct   12.11 
        Nov   12.61 

         Pee   12.66 

Itll 

i  OPPBR    M  Ill-It  s 

Figures  showlns   the  visible  eupply  of  coppei    at   the   be- 
ginning   of    each    month    are    now    widely    available.    Below 

given  the  amounts,  in  pounds,  known  t..  be  avallab 
the  first  of  eaoh  of  certain   months. 

1'.  6.  Ku  n  i 

January       nun      141,766,111  244.961,28a 
January       1911      122,030.196  280,264,280 

July                 •          157.131.161  196,937.280 
September    "          132,441,601  191,216,260 
October           '      140,894,866  191,946,600 
November      "          134,997,642  176,816,640 
December                 111,786,188  164,151,680 
January       1912        89,464,695  178,829,920 
February                   66,280.643  153.820,800 

March             '            ...  141,142,400 

IMTED  STATUS  PRODUCTION  AXD  c  ovm  HPTIOlf 

(Compiled  from  reports  of  the  Copper  Producers*  Association  1 
Domestic 

Production.  deliveries. 

March,    1911       130.532,080  66.080,789 

April       118,185,223  52,407,650 
May        126,962,541  64,543,963 
June       124,554,312  61.655,561 
'uly       112.167,934  56,982,582 
August      125.493,667  59,935.364 
September      115,588.950  57,311.584 
October       118,255,442  64.068.656 

November       111,876,601  68,039.776 
December       122,896.697  65.98S.474 

Total    for    1911   1,431.938,338  709.611.945 

January    1912          119.3:17,753  62,:!  1 3,90 1 
February          116.035,809  56,228,368 

Exports. 

59,081,127 
62,129,699 
61,078,557 
71,460.519 
74,880,658 
69,885,660 
5U.12  1. nil 

60.084,349 
67,049,279 

79,238,716 

754,932,738 

80,167.:i..l 63.148.096 

Current  Prices  For  Chemicals 

(Corrected  monthly  by  Braun-Knecht-Heimann  Co.) 

Prices  quoted  are  for  ordinary  quantities  in  packages  as 

specified.  For  round  lots  lower  prices  may  be  expected, 
while  in  smaller  quantities  advanced  prices  are  ordinarily 
charged.  Prices  named  are  subject  to  fluctuation.  Other 
conditions  govern  Mexican  and   foreign   business. 

Min.       Max. 

Acid,  sulphuric,  com'l,  66°,  drums,  ¥  100  lb   80.75       81.00 
Acid,  sulphuric,  com'l,  66",  carboy,  fi  100  lb    1.00         1.60 
Acid,  sulphuric,  C.  P.,  9-lb.  bottle,  bbl.,  f>.  lb    0.13        n.18 
Acid,  sulphuric,  C.  P.,  bulk,  carboy,  fi  lb    0.09)       0.12 

Acid,  muriatic,  com'l,  carboy,  ?  100  lb    1.60         8.00 
Acid,  muriatic.  C.  P.,  6-lb.  bottle,  bbl..  -p  lb    0.15         0.20 
Acid,  muriatic,  C.  P.,  bulk,  carboy,  f!  lb    0.I0J       0.15 

Acid,  nitric,  com'l.  carboy,  f»  100  lb..    5.25        6.50 
Acld.inltrlc,  C.  P.,  7-lb.  bottle,  bbl.,  $  lb    0.10         0.22 
Acid,  nitric,  C.  P.,  bulk,  carboy.  f>  lb.    0.12)       0.15 
Argols,  ground,  bbl.,  fi  lb   0.20        0.26 
Borax,  cryst.  and  cone,  bags,  f>  100  lb   2.75        3.85 
Borax,  powdered,  bbl.,  fi  100  lb    3.00        4.00 

adaiiianllni 

.  .in. II. 

.  I.i\    .I.mii.  |U. 

lb 

- 
Cyanldl .  It)      100-lb.  ease,  ■  lb  . 

3.U 

4.06 .  4.66 

0J7| 

lb.,   „ 

■  ii,    brown   i,r. i..  >,  casks  r  100  lb 

on. .  broken  casks,  c  100  lb  10.00 

■■■  mi. .  orj  Mala  -  100  lb  11.71 
...  fran.,  >■  100  lb 

100  lb 
Litharge,  0.  p.,  silver  free,  ■  100  lb 

Litharge,  eom'l,  ■  100  lb. 
Manganese  ox.,  blk.,dom.  In  10,00 
Manganese  »v.  blk„  Caucasian,  In  casks,  r-  ton 

SI      \       ;      I, 

Nitn  .  double  refd,  small  orj   '    bbl        I    .  t.ki 
Nitre,  double  refd,  granular,  bbl„  fl  100  lb  5JJ0 

xiiri-.  double  refd,  powdered,  i.i.i..  V  100  lb         7.26 
Potassium  bicarbonate, eryst.t'p  100  lb,    12.00 
Potassium  carbonate,  ealolned,  9  100  lb      10.00 
Potassium  permanganate,  drum,  II  lb   o.u 
SUloa,  powdered,  bags,  Bib    0.08 
Soda,  oarl   its  [ash  i,  bbl.,  I  100  lb    1,60 
Soda,  bicarbonate,  bbl.,  t  1001b    2.00 

3odJ  caustic,  ground,  9S#,  bbl.,  fl  100  lb    B.16 
Soda,  caustic,  solid,  98$,  drums,  a.  100  lb        2.68 
Zinc  shavings,  k.vj  fine,  bbl.,  v  loo  lb   11.60 

Zinc  sheet,  \...  9—18  by  Bl.  drum,  ,-•  loo  lb    10.00 

inn 

6.60 

0.A 

6.10 

9.06 
16.00 

18.00 

i  U)0 

0.00 
26.00 

60.00 

8.00 7.50 8.00 15.00 

18.00 

0.12) 

ii.ii.". 

1.76 

2.60 

3.60 
2.86 

12.26 

11.25 

Current  Prices  for  Ores  and  Minerals 

(Corrected  monthly  by  Atkins,   Kroll  &  Co.) 

The  prices  are  approximate,  subject  to   fluctuation,  and  to 

variation    according    to   quantity.    Quality,    and    delivery    re- 

quired.    They  arc  quoted,  except  ns  noted,   f.o.b.   San  Fran- 
cisco.     Buying   prices  marked    V 

Mln.  Max. 

Viitlmimy  ore.  ."«■;.  v  l«n   •820.00  822.60 
Arsenic,  white,  reflned,  S  lb     0.08i  o.03| 

Irsenlc,  red,  refined,  J  lb     0.08  0.09 
Asbestos,   aii'orillnii   to    length    anil    quality    of   fibre, 

f  ton   loo.oo  :ioo.oo 
Ubestos,  lower  grades,  f  ton    10.00  no.oo 
Asphaltum,  refined,  t  ton    15.00  20.00 
Barium  carbonate,  precipitated,  v  ion   42.50  45.00 
Barium  chloride,  commercial,  f!  ton   42.60  46.00 
Barium  Bulphate  (barytes),  prepared,  v  ton   20.00  30.00 

Bismuth  ore.  10',;  upward,  f  ton   *76.00  upward 
Chrome  ore,  according  to  Quality,  >'  ton    10.00  12,50 
China  clay,  EngllBh  levigated,  9  ton    15.00  20.00 
cobalt  metal,  refined,  r.  o.  b.  London,  y  lb      2.50 

Coke,  foundry,  V  2210  1b    13.50  15.00 
Diamonds: 

Borts,  according  to  size  and  quality,  fi  carat      2.00  15.00 
Carbons,  according  to  size  and  quality,  9  carat....  50.00  90.00 

Feldspar,  ?  ton      0.00  26.00 
Firebrick: 

Bauxite,  y  M   175.00 

Magneslte,  $  M   190.00  270.00 
Silica,  f  M    42.60  47.60 

iiini  pebbles  for  tube-mills,  n  2210111    16.50  22.50 
Fluorspar.  9  ton    10.00  10.00 
Fullers  earth,  according  to  quality,  fl  ton    20.00  30.00 

Gllsonlte,  ?  ton   35.00  40.00 
Graphite: 

Amorphous,  y   lb       0.01)  0.02) 

Crystalline,  ¥  lb      0.04  0.18 

Gypsum,  -f  ton      7.60  10.00 
Infusorial  earth,  $  ton    10.00  16.00 
Magneslte,  crude,  y  ton     7.50  10.00 
Magneslte.  dead  calcined,  fi  ton    23.60  27.60 

Magneslte.  brick  (see  firebrick). 
Manganese  ore.  oxide,  crude,  Ifl  ton    10.00  25. 00 
Manganese,  prepared,  according  to  quality,  f   ton     30.00  70.00 
Mica,  according  to  size  and  quality.  V  II)      0.05  0.30 

Molybdenite.  U5'i  MoS,,  -p  ton   400.00  600.00 
Monazltesand  (5<tthorla),  f  ton   150.00  200.00 
Nickel  metal,  refined,  ft  lb      0.40  0.60 

Ochre,  extra  strength,  levigated,  $  luo  lb      2.26  3.25 
Platinum,  native,  crude,  9  oz    40.00  45.00 
Sulphur,  crude,  fi  ton    16.00  20.00 
Sulphur,  powdered,  f  ton   40.00  15.00 

'['ale.  prepared,  according  to  quality,  y.  Ion     20.00  60.00 
Tin  ore,  60S,  fl  ton   150.00  475.00 
Tungsten  ore,  66*   390.00  455.00 
Vanadium  ore,  15<t,  $  ton    160.00  180.00 
Wolframite  (see  tungsten  ore). 

Zinc  ore,  6056  up,  fl  ton   *15.00  20.00 
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Company  Reports 
AMERICAN  SMELTING  &  REFINING  COMPANY 

This  company  was  incorporated  in  New  Jersey  in  L899, 
and  has  nn  authorized  capital  of  $115,000,000  in  500,000 

7',  cumulative  preferred  shares  and  650,000  common 
shares  of  $100  each.  All  the  preferred  and  500,000  shares 
of  the  common  stock  have  been  issued.  Tliis  company 
owns  all  the  capital  stock  of  the  United  States  Zinc  Co. 
ami  all  the  com!    slock  of  llie  American  Smelters  Secur- 

ities Co.,  which  lias  a  capital  of  $77,000,000.  For  this 

mii  the  balance-sheets  of  the  two  companies  have  been 
combined  in  this  report,  which  covers  the  year  1911.  As 

in.'  lasl  published  reporl  covered  the  iieri.nl  April  30,  linn, 
to  April  30.  Hill,  it  has  been  necessary  to  readjust  ac- 

counts by  deducting  from  the  balance  for  April  30,  Hill, 
the  earnings  for  the  calendar  year  included  therein,  and 

other  profit  and  loss  items.  During  the  year.  $2,131,692 

was  expended  on  new  properties  and  construction,  of  which 

$600,000  was  for  tin-  hi   npleted  smelting  plant  at  Hay- 
den,  Arizona.  During  the  year  $1,429,066  was  written  off 

for  depreciation  of  property,  The  consolidated  income 
account  is  as  follows  : 

Earnings  ../'  Smelting  and  Refining  Plants 
anil  Industries  immediately  dependent  -m 
their  operations: 

Total  before  deducting  Ordinary  Repairs 

and    Replacements      $14,045,334.56 
Less  Ordinary  Repairs  and  Replacements..     1,944,573.38 

$12,100,761.18 
Earnings  from  Mining  Propi  rties       2,000,186.79 
Other  Earnings  mid  Income       1.011.177.:):! 

(Iross  Income   $15,112,125.30 
Deduct : 

Corporate  ami  Excise  Taxes          114. ins. no 

Administrative  Expense            767,982.19 
Appropriation      for      Depreciation      and 

Amortization  of  Property         1,887,399.07 

Total   Deduction     $  2,769,579.32 
Xet   Income  before  deducting  fixed  Charges 

and    Dividends      $12,342,545.98 
Fixed  Charges  and  Preferred  Sim]; 

Dividends : 

Interest   and   Discount   on   American   Smelt- 

ers  Securities  Co.   0','    Debenture    Bonds 
(Feb.  1  lo  Dee.  31,  1911)          870,833.34 

Dividend  American  Smelting  &  Refining  I 
Preferred  Stock  7< ,       3,500,000.00 

Dividend   American    Smelters   Securities   Co. 

Preferred  A  stock  5%       1,020,000.00 
Dividend  American  Smelters  Securities  Co. 

Preferred  B  stock  .V;       1,600,000.00 

Book  Reviews 
Any  of  the  books  noticed  In  these  columns  are  for  sale  by. 

or  can  be  procured  from,  the  Mining  and  Scientific  Preps. 

* 
Micmii'i  Tiaii.iniv  nn:  Beginners.    By  -1.  E.  W.  Rhodes. 

Pp.  12ti.     111.     Longmans,  (liven  &  Co.,  London,  1912.     For 

sale  by  the  Mining  mid  Scientific  Pri»s.    Price  $0.90, 

Of  textbooks  on  petrography  there  is  no  lack,  and  the 

American  student  is  commonly  introduced  to  the  volumes 

by  Luqueer,  Winchell,  or  [ddings  at  the  outset  of  his  petro- 
graphical  career.  Bui  the  last  two  of  these  are  large 
volumes  and  all  three  discussed  the  subject  upon  so  high  a 

technical  plane  that  many  students  find  the  pace  loo  hard 

going,  while  a  beginner  who  may  wish  to  teach  himself 
something  of  the  elements  of  the  subject,  is  likely  to  be 

i   pletely  swamped  in  a  terminology  beyond  his  compre- 
hension. Mr.  Rhodes  has  earned  the  gratitude  of  all  such 

by  affording  them  a  simple  brief  outline  of  what  is  now  an 
essential  phase  of  the  study  of  geology,  and  the  moderate 
price  at  which  it  is  published  is  also  an  advantage.  The 
book  is  simply  written  and  well  illustrated,  but  has  the  two 

drawbacks  of  employing  terms  not  current  in  America  and 

of  portraying  a  typical  set  of  British  rocks,  rather  than 
universal  rock  types.  For  this  reason  the  American  be- 

ginner should  proceed  as  early  as  possible  to  correct  his 
first  ideas  by  a  study  of  the  more  extended  treatises  by 

American  writers. 

$  6,890,833.34 
Xet    Income   in   ex. -ess  of    Fixed   Charges  and 

Preferred  Stock   Dividends     $5,451,712.64 
1),  duct: 

Dividend  on  American  Smelting  &  Refining 
Co.  Coi    sin.k  I',       2,000,000.00 

Surplus  Income  for  the  year  carried  to  Profit 

ami    Loss    Account      $3,451,712.64 
Profit  and  Loss  Account 

Surplus   at    .1;   aiy    1,    lull,   adjusted    as    hi 

Changes  made  in  1911  directly  applicable  to 

prior  period      $11,148,223.67 
Sin  plus    Ine   e    lor   calendar   year   1911.    as 

shown  on  statemenl  of  Income  Account....      3,451,712.64 

$14,599,936.31 
Deduct  : 

Special  Appropriation    for  Depreciation   in 
value  of  Investments     $      900,210.00 

Surplus  at  December  31,  1911,  as  per  Consol- 

idated General  Balance  Sheet     $13,699,726.31  ' 

Applied  Methods  of  Scientific  Management.  By  Fred- 
eric A.  Parkhurst.  Pp.  314,  index.  39  illustrations.  John 

Wiley  &  Sons,  New  York.  For  sale  by  the  Minimi  and 

Sn,  ntific  Press.    Price  $2. 

As  stated  in  the  preface,  this  work  is  an  amplification 

of  the  author's  articles  published  in  Industrial  Engineer- 

ing during  1911.  and  is  based  primarily  upon  the  expe- 
rience and  results  obtained  by  the  organization  of  the 

Fen-acute  Machine  Co..  makers  of  presses,  and  dies  al 

Bridgeton,  New  Jersey.  The  application  of  scientific  man- 
agement in  this  particular  instance  is  an  excellent  example 

of  what  may  be  accomplished  in  the  way  of  improved 

factory  organization  when  the  product  manufactured  is 

comparatively  homogeneous  in  its  character.  Eacb  sec- 
tion of  the  company  organization  is  treated  individually 

and  its  functions  specifically  and  clearly  defined  in  order 

to  prevent  the  frequent  encroachment  of  one  department 
upon  the  duties  of  another,  which  is  one  of  the  most 

glaring  faults  of  the  old-time  systems  (if  they  may  be 
so  .ailed).  The  importance  of  standardizing  shop  meth- 

ods and  tools  is  rightfully  emphasized.  The  tabulated 
labor  cost  comparisons  of  the  old  and  new  methods  make 

a  striking  exhibit  of  the  thorough  practicability  of  scien- 
tific management,  showing  in  many  cases  a  saving  of 

from  50  to  S0<5c.  while  wages,  on  the  other  hand,  in- 
creased from  15.9e.  per  hour  to  26.7c.  per  hour,  and  the 

average  working  day  reduced  to  8.2  hours.  The  various 
forms,  blanks,  and  memoranda  used  for  shop  purposes 
and  interdepartment  communication  are  illustrated  in  full 
and  their  use  and  application  described  at  length. 

While  we  do  not  know-  of  an  instance  where  an  al  tempt 
has  been  made  to  apply  the  principles  of  scientific  man- 

agement to  a  manufacturing  plant  turning  out  a  heter- 

ogeneous product  or  engaged  in  a  general  jobbing  busi- 
ness, we  know  of  no  reason  why  the  fundamental  prin- 

ciples involved  should  not  ultimately  find  a  ready  appli- 
cation to  any  set  of  conditions  when  labor  is  employed 

in  the  fabrication  of  material.  Mr.  Parkhurst  rightfully 

emphasizes  the  fact  that  each  specific  case  must  be  the 
subject  of  individual  study  and  attention,  and  that  no 

set  rules  could  possibly  he  laid  down  that  would  be  ap- 
plicable to  eacb  case,  but  a  thorough  understanding  of 

principles  involved  may  be  acquired  through  study  of  the 
results  attained  by  experts,  ami  the  manufacturer  can  then 
either  work  out  bis  own  salvation — or.  better,  secure  the 

services  of  a  specialist  who  has  been  successful  in  the  intro- 

duction of  scientific  management  elsewhere.  The  general 

reader  will   find   helpful  suggestions  throughout   the  work. 
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Concentrates 
Hull   ol   lh.'«<»  At*   ||  QBMUonl   n  mall, 

n  .».>•  Invited  t<>  u»k  Questions  and  telvo  lofi 
Hon  .l.'rtllnn   with  the  practice  Of  mining,  tnllllnic.  and  ■lllrltlliK 

'1  REPROOF  wash  thai  it  cheap  and  fairly  good  may 
he  uiii.1i'  bj  dissolving  l'j  lb.  — n  1 1  in  1  gal.  whitewash. 

Al/'H I  1'KN INi ;     powder      1-1-1-    of    1    ll>.    magnesium 
carbonate,    I   lb.  chalk,  and  4   H>.  range,  intimatelj 

mixed 

PKI.l.l  L01D  ran    be   fastened   to  wood  or  tin   by   the 
on  •>!    the    following  I   ipound:     Shellac,   2   parts; 

spirits  of  camphor,  :;  parts;  strong  alcohol,    t   parts. 

EMNK  -older  is  an  alloy  of  two  parts  of  block  tin  ami 
one  pari   of  lead.     (Hazing  Bolder  is  equal   parts  of 

block  tin  an. I  lead.     Plumbing  solder,  one  pari  block  tin 
ami  t«o  parts  lead. 

Mt'HM.VI.  price  of  a  metal  may  ho  defined  as  the  price 
which  will  induce  a  steady  increase  in  production,  ami 

als,.  a   reasonable  amount   of  expenditure   in   discovering 
ami  developing  oew  deposits. 

I_TAX1>-I>1;|\  KN   ventilating  fans  are  employed   in   the 
salt   mini's  ..t    Bungary,  the  air  being  carried   to  the 

face  through  4.5-in.  sine  or  canvas  pipes.    The  latter  are 
cheaper,  but  Boon  wear  out  ami  allow  a  good  .leal  of  air 

scape. 

fjYANITE  is  a  basic  metasilicate  of  alumina  which  occurs 

in  long  bladelike  triclinic  crystals  ..I'  a  hlne  color,  usu- 
ally paler  along  the  edges.    The  name  should  he  pronounced 

as  though  spelled  kyanite,  i   dor  to  distinguish  it   from 
syenite,  the  rock. 

pil'K  VISF.s  can  he  easily  made  from  old  carpenter's 
vises.  Take  an  old  coarse  rasp,  break  it  in  two,  and 

draw  the  temper  at  the  ends  to  allow  drilling  and  coun- 
tersinking  for  screws,  which  should  he  used  to  fasten  the 
two  halves  to  the  jaws  of  the  vise.  Fasten  one  with  the 

teeth   pointing  up  and  the  other  with  the  teeth  down. 

A  SMALL  cartridge  containing  ammonium  carbonate, 

65% ;  potassium  bichromate,  33%  :  and  camphor,  2< ,  . 
used  in  holes  containing  high  explosives,  will  render  the 
gases  inoffensive,  according  to  S.  \V.  Young.  A  somewhat 

cheaper  composition  which  he  proposes  is  a  mixture  of 

65  parts  ammonium  carbonate  and  35  parts  of  manganese 
dioxide. 

'p'OREIGX  coins  are  sometimes  of  very  small  value.  In Russia  the  quarter-kopek  contains  II. 810  gm.  copper 
and  is  worth  (1.124c.  and  the  Japanese  5-rin  piece,  which 

is  95%  copper,  4rf  tin.  and  1%  zinc,  weighs  0.711  gm., 
is  worth  0.249c.  The  modern  Chinese  cash,  which  is  a 

small  round  coin,  without  any  hole  in  the  centre,  is  worth 
about   0.04  cent. 

pERILLA  oil  is  somewhat  similar  to  linseed,  and  is  used 
in  Japan  for  waterproofing  umbrellas  and  for  pre- 

paring transparent  paper  for  windows.  Compared  with 
linseed  oil  it  has  equal  spreading  power,  dries  slower,  and 

gives  a  better  film.  Experiments  tried  in  Ohio  indicate 
that  the  yield  per  acre  is  less  than  with  flax  and  there  are 

no  useful  by-products. 

/".J.LASS  can  he  drilled  by  tempering  the  drill  by  healing 
to  a  cherry-red  and  plunging  in  mercury.  Drill  part 

way  through  from  one  side,  and  then  finish  from  the 

opposite  side.  This  will  make  a  good  clean  cut  and  pre- 
vent, chipping  the  edges  of  the  hole.  Apply  sufficient 

pressure  to  make  the  drill  'bite'  at  all  times,  and  keep 
the  drill-point  moistened  with  a  mixture  of  two  parts 
turpentine  to  one  part  sweet  oil. 

pi  STOW       .-it    tartad  bj  N    I'   Mill. 
win,  l. mil  a  -   hoi  at  Blackbawk  in  i^nr.  ,-..: 

a  calcining  furnace  and  a  small  raverberatory.     The 
brick  ware  shipped  by  rail  from  St.  Louis  to  the  terminus 
ot  the  road,  and  thou  lillll  miles  by  wagon.  The  Iron  cost 

22c    per    pound    and    -killed    labor   $8    to    |10    per   day.      Tin' 

-molting  charges  were  $20  i"  |46  per  ton  and  tin-  matte  was 
hauled  to  the  Missouri  ami  -hipped  by  way  of  New  Vork 
io  Swansea  lor  reemelting.  The  plant  was  in  operation 
until  l.'v'sT,  when  il  was  removed  1"  Ail;...  near  Denver. 

r   I  BRICATION    i-   f  tin   -t    important    n 

graphite.     The  addition  of  graphite  t   1   results  in 
a   lower   iiioiiohai   resistance  than   would   I   btained  by 

iho  use  of  oil  al      The  quantity  of  oil  required  for  a 
given  service  is  al-..  reduced  ami  a  lighter  grade  of  oil 

or  ..no  of  inferior  quality  may  ho  employed  without  do 
creasing  the  quality  of  the   lubrication.      A   small   quantity 

of  graphite  only  is  required,  ami  the  hen. 'lit-  derived  from 
ii-  use  persist  long  after  the  application  ha-  ceased.  In 
light  bearings  of  machinery  where  oil  cannot  ho  used  on 
account  of  the  danger  of  soiling  delicate  textiles,  graphite 

.-an  hi-  used  alone  a-  a  lubricant.  Both  the  amorphous 

and  the  crystalline  varieties  of  natural  graphite  are  ex- 
tensively employed  for  lubrication.  The  artificial  graphite 

manufactured  at  Niagara  Falls  is  also  largely  utilized  in 

Ihis  way.  and  the  A. -lies. mi  company  has  scoured  a  pro- 

duel  termed  'deflocculated  graphite"  which  it  is  claimed 
show-  little  or  no  tendency  to  sink  when  mixed  with  oil 
or  water,  ami  when  suspended  in  water  will  pass  through 

the  finest  tiller  paper  made.  The  suspension  is  obtained 

by  adding  small  quantities  of  gallotannic  acid  ami  other 
substances  to  the  medium  carrying  Iho  graphite.  Some 

attempt  has  been  made  to  utilize  a  mixture  of  graphite 

and  water  for  lubricating  purposes.  Such  a  mixture,  al- 
though perhaps  loss  liable  to  produce  rust  than  water  alone, 

is  not  a  rust  preventive  and  is  not  so  safe  for  steel  hear- 
ings  as   a   mixture   of  oil   and   graphite. 

"VI  ILL-SITES  shall  not  ho  adjacent  to  the  vein  or  lode, 
according  to  the  statute.  The  Land  Department  has 

interpreted  this  as  being  an  attempt  to  prevent  the  ob- 
taining of  further  mineral  ground  under  an  improper 

location  or  entry,  and  has  ruled  that  a  mill-site  may  be 
in  contact  witli  the  side  line  of  a  claim  if  it  is  clearly 

not  an  appropriation  of  more  mineral  ground — that  is, 
the  mill-site  must  he  strictly  non-mineral.  A  further  ap- 

plication of  this  principle  would  allow  locating  and  pat- 
enting mill-sites  in  contact  with  the  end  lines,  where  it 

can  he  conclusively  shown  that  the  mill-site  is  non-min- 
eral and  that  its  entry  should  he  allowed.  Since  the  statute 

is  silent  regarding  the  method  of  locating  mill-sites,  it 
is  customary  to  follow  very  much  the  same  methods  as 

in  making  a  lode  location.  Mill-sites  should  he  square  or 

rectangular,  with  a  post  at  each  corner.  A  single  mill- 
site  cannot  exceed  five  acres  in  area.  Five  acres  equals 

a  tract  466.7  ft.  square,  or  217,800  sq.  ft.  A  location 
notice  should  he  placed  upon  the  ground  and  also  recorded. 
Mill-sites  are  usually  named  after  the  claim  or  group  to 

which  they  are  appended.  When  a  claim  or  group  includ- 
ing a  mill-site,  is  surveyed  for  patent,  the  same  survey 

number  is  used  for  both,  but  the  number  on  the  lode  loca- 

tions is  followed  by  A,  as  '47S5  A',  while  the  same  num- 

ber used  on  the  mill-site  is  followed  by  B.  as  '4785  B'. 
Letters  are  also  used  in  patent  surveys  in  some  surveyor- 
general  offices  when  lodes  and  placers  are  included  in  the 

same  application.  Mill-sites  may  be  located  at  the  time 
of  location  of  their  lode  claim  or  claims,  or  at  any  time 

thereafter,  even  after  patent.  A  single  mining  claim  is 
entitled  to  a  mill-site  location.  A  group  of  mining  claims, 

according  to  the  rulings  of  the  Land  Department,  is 

entitled  to  as  many  mill-site  locations  as  it  actually  and 

reasonably  needs,  and  no  more.  Consequently  not  more 
than  one  mill-site  location  should  be  made  in  connection 

with  a  group  of  lode  claims,  unless  the  locator  is  able 
to  show,  in  subsequent  entry  for  patent  or  adverse  suits, 
that  all  of  such  claims  are  necessary. 
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A  New  Mine  Suspension 

The  type  B-3  mine  suspension  recently  introduced  by  the 

WestingliousE  Electric  *  Mfg.Co.of  East  Pittsburg,  Penn- 
sylvania (described  in  folder  42241  is  unique  in  the  sim- 

plicity of  the  clamp  used.  This  clamp  has  only  three  parts, 
which  cannot  he  taken  apart,  and  therefore  are  never 
dropped  or  lost. 

Because  of  iis  simplicity  the  clamp  can  be  installed  quickly 

and  cheaply.  The  (damp  complete,  with  nut  loosened,  is 
screwed  on  the  insulator  stud;  the  wire  is  inserted  in  the 

lips  of   the  (damp   and  slips    freely   into   place  without    the 

hast  forcing;  then  the  nut  is  tightened.  Screwing  down 

I  he  nut  clamps  the  wire  firmly  and  also  clamps  the  shut, 

so  that  the  ear  can  he  placed  in  any  direction  and  yet  he 

tight  on  the  stud.  This  makes  it  unnecessary  to  twist  the 
insulator  alter  screwing  the  ear  up  tight. 

The  wire  can  he  drawn  through  for  taking  up  slack  by 

simply   loosening  the   nut.      This  does   not    permit   the   wire lo   dl'op    Out. 

All  parts  of  the  clamp  are  sherardized,  and  perfect  clear- 
ance lor  the  trolley  wire  is  provided.  A  wrench  is  the  only 

lool  required,  making  the  installation  as  simple  as  pos- sible. 

This  (lamp  doubtless  will  appeal  to  mine  operators  who 
are  on  the  lookout  for  a  device  of  this  nature  that  is  ab- 

solutely   fool-proof. 

Commercial  Paragraphs 

C.  II.  Siiamkl  is  engaged  in  a  revision  of  his  hook. 

'Mining,  Mineral  and  Geological  Law.'  which  is  to  appear 
soon.  He  requests  thai  any  readers  who  may  have  dis- 

covered errors,  or  have  any  suggestions  for  additional 

topics,  communicate  with  him  in  care  of  his  publishers,  the 

McGraw-Hill  Book  Co..  239  West  Thirty-ninth  street.  New York. 

Tin:  Watt  Mining  Car  Wheel  Co..  in  our  issue  of 

March  2.  1012.  announced  the  discontinuance  of  the  Chi- 

cago  office.  Il  now  appears  that  some  persons  understood 
that  all  branch  offices  had  been  abandoned.  Such  is  not 

the  case,  as  the  company  still  maintains  an  office  in  Denver, 

Colorado,  being  represented  there  by  Lindrooth,  Slmbart  & 
Co..  and  an  office  in  San  Francisco,  being  represented  by 

X.  II.  Phelps.  Sheldon  building,  and  by  Carlos  Romero  in 
Klzallan.  .Jalisco.  Mexico. 

'I'he  BUCYRUS  Co.  has  taken  over  the  manufacture 

of  (he  Atlantic  type  shovel,  heretofore  built  by  the  Ameri- 
can Locomotive  Co..  and  under  a  license  from  the  patentee, 

A.  W.  Robinson,  it  is  the  expectation  to  continue  building 
all  of  the  sizes  previously  built,  and  to  eventually  have  a 

complete  line  of  Atlantic  wire-rope  shovels,  in  addition  to  a 

complete  line  of  Bucyrus  chain  type  shovels,  which  the  com- 
pany has  been  building  for  thirty  years.  The  building  of  the 

Vulcan  shovels  has  been  transferred,  by  the  Bucyrus  Co.. 

from  Toledo.  Ohio,  to  the  new  plant  at  Evansville,  Indiana. 
A  slock  of  repair  pails  for  all  shovels  will  be  carried  at 

Montreal,  New  York,  San  Francisco,  Spokane,  in  addition 

to  a  very  full  supply  at  the  South  Milwaukee  and  Evans- 
ville plants.  Particular  attention  will  be  given  to  the 

prompt  filling  of  repair  orders,  and  communications  can  he 

addressed  either  to  the  company's  district  sales  offices,  or 
direct   to  the  general  office  at   South  Milwaukee.  Wisconsin. 
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EDITORIAL 

AFFORESTATION  in  Korea  is  being  stimulated  by  the 

Japanese  Government,  and  in  South  Pydng-an  province 

some  ten  million  seedlings  will  be  distributed  this  year, 

while  cooperation  on  the  pari  of  the  Datives  is  stimulated 

by  the  offer  oi  numerous  small  prizes. 

RAILROADS  were  nol  prosperous  in  January,  according 

in  the  returns  of  the  [nterslale  Railroad  (.'   mission. 
While  operating  revenues  decreased  2.8  per  eent,  expenses 

increased  1.3  per  cent  and  taxes  11.7  per  eent,  with  a  re- 

sultant decrease  in  net  revenues  of  15  per  cent. 

REPORT    of   the    Copper    Producers'    Association    for 
March.  given  on   ;   tlier  page,  shows  a  decrease  of  a 

half  million  pounds  in  the  slocks  available,  the  daily  pro- 

duction during  March  Inning  averaged  4.03  million  pounds, 

as  compared  with  4.1'J  million  pounds  (luring  February. 

Electrolytic  has  ruled  at   16  cents  per  pound  n   fitly. 

HANDLING  mail  usually  is  mentally  associated  with  the 

postman  and  his  hag.  but  actually  it    istitules  in  the 

gross  a  transportation  problem  of  the  lirst  order.  This  was 

emphasized  last  week  when  the  Tahiti,  due  to  sail  for  Mel- 

bourne and  Sydney,  was  held  in  the  harbor  of  San  Fran- 

cisco for  three  days  to  await  the  arrival  of  seventeen  car- 

loads of  mail  which  were  being  rushed  through  from 

Omaha,  after  having  been  delayed  by  floods.  A  part  of  the 

350  tons  of  mail  in  the  shipment  was  destined  for  Aus- 

tralasia, hence  the  delay. 

LEAD  production  for  1911  is  announced  by  the  United 

States  Geological  Survey  as  having  reached  486,975 

tons,  or  an  increase  of  3.5  per  eent  as  compared  with  the 

preceding  year.  Missouri  still  holds  first  place  as  a  pro- 

ducer, with  Idaho  a  good  second.  Colorado  shows  a  de- 

crease of  nearly  17  per  cent,  while  Arizona  produced  3450 

tons  as  compared  with  .858  in  1910.  The  production  from 

foreign  ores  showed  a  considerable  decrease,  due  largely  to 

the  disturbed  conditions  existing  in  Mexico.  The  average 

New  York  price  remained  nearly  stationary  at  4.5  cents 

during  the  year. 

SETTLEMENT  of  threatened  labor  trouble  in  the  bitu- 

minous coal  mining  industry  came  as  welcome  news.  A 

long  strike  would  have  raised  the  price  of  coal  and  attracted 

capital  to  an  industry  already  overdeveloped,  at  the  same 

time  that  it  would  have  led  either  to  a  long  bitter  contest 

waged  at  heavy  expense  by  the  miners  or  intervention  by 

the  Government  for  political  effect.  Credit  for  avoiding 

these  disasters  is  universally  given  Mr.  John  H.  Walker, 

who  as  a  result  becomes  the  dominating  figure  among  the 

miners  and  probable  successor  of  Mr.  John  Mitchell  in 
their  affections.  The  two  men  are  close  friends  and  are  not 

unlike.  The  miners  this  year,  as  in  a  former  crisis,  had 

the  whip  hand.  Now  under  Mr.  Walker's  guidance,  as  then 

under  Mr.  Mitchell's,  they  have  chosen  the  path  of  modera- 

tion, and  in  both  cases  it  is  interesting  to  note  that  the 

interest  of  the  general  public  was  urged  as  one  consideration. 
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STATE  bullion  tax  returns  in  Esmeralda  county,  Ne- 

vada, for  the  quarter  ended  March  31  amounted  to 

151,  of  which  the  Goldfield  Consolidated  paid  $25,246, 

being  the  tax  on  88,381  tons  of  ore  worth  $2,156,108.  The 

preliminary  estimate  of  the  production  of  the  Goldfield  Con- 
solidated for  March  is  that  30,132  tons  of  ore  of  a  gross 

vnh   i  $685,000  was  treated  at  a  net  profit  of  $486,000. 

INVESTIGATION  of  labor  conditions  in  mining  by  means 

of  a  congressional  commission  is  proposed  in  a  bill  in- 
troduced at  Washington  by  Mr.  Martin  D.  Poster.  The 

kxi  lit'  the  measure  is  printed  on  another  page  of  this  issue. 
There  would  seem  tn  be  a  field  for  such  an  investigation, 

and  the  proposed  mixed  commission  would  be  likely  to  bring 

out  all  points  of  view.  That  mining,  in  common  with  other 

industries  in  the  United  Stales,  has  been  depressed  recently 

is  patent,  and  a  first  step  to  cure  is  always  an  accurate 

diagnosis.  Not  all  the  evils  of  which  complaint  is  made  can 

be  remedied,  but  some  may.  If.  however,  any  such  com- 

mission be  established  definite  authority  should  be  given  it 

to  inquire  into  the  need  of  change  in  the  federal  mining  law. 

The  paralysis  of  mining,  of  which  much  is  heard  in  the 

West,  has  certain  very  direct  relations  to  the  need  of  re- 

vision of  the  law  and  regulations  under  which  mineral  land 
is  located  and  held. 

FUTURE  position  of  the  price  of  silver  may  be  great!,"! 
modified  by  impending  changes  in  the  Far  East.  For 

many  years  India  and  China  have  been  regarded  as  in- 

satiable consumers  of  that  metal,  but  recently  India  has 

manifested  an  appetite  for  gold,  having  absorbed  $117.- 

OOd.iioii  in  1011,  as  compared  with  about  $20,000,000  in 

100S.  The  Calcutta  government  has  requested  permission 

to  begin  coining  gold  10-rupee  pieces  and  the  demand  for 
gold  therefore  seems  likely  to  increase  rather  than  decrease 

China  has  for  some  time  been  considering  the  advisability 

of  putting  its  national  coinage  upon  a  gold  basis,  and  the 

movement  toward  that  end  is  likely  to  be  accelerated  by  the 

foreign  loans  which  will  be  a  necessary  part  of  the  process 

of  the   reorganizati,   f  the   government    of   that    country. 

now  under  way.  The  production  of  silver  has  steadily  in- 

creased during  the  past  twenty-five  years,  while  the  gold  out- 
put is  a  declining  one.  Many  factors  enter  into  the  control 

of  the  price  of  silver,  but.  under  the  circumstances,  it  does 

not  seem  within  the  bounds  of  possibility  that  it  can  per- 

manently appreciate  within  the  next   few  years. 

SPORT  in  the  Ear  North  is  a  serious  matter,  as  is  life. 

A  mile-long  race  on  a  smooth  track  to  the  accompani- 

ment of  iced  drinks  and  peanuts  does  not  appeal  to  men 

who  work  through  long  winter  months  staking  their  labor 

against  a  rich  clean-up  in  the  spring.  It  is  appropriate  that 
the  great  sporting  event  of  the  year  is  the  All-Alaska  sweep- 

slakes,  a  dog-race  of  412  miles  from  Nome  to  Candle  and 

return.  This  closed  April  8  at  1:30  a.m..  ami  despite  the 

cold  and  early  hour  it  is  said  that  the  whole  population  of 
Nome  was  in  the  grandstand  to  welcome  Mr.  A.  A.  Allan  and 

the  Darling  team  of  nialamide  dogs  when  they  crossed  the 

line  as  winners  by  an  hour,  with  a  time  of  S7  hours  and  32 

minutes.  No  small  task  that,  to  run  over  the  snow  through 

a  blizzard  a  distance  equal  to  that  from  San  Francisco  tu 

I.os  Anudcs,  or  Chicago  to  Minneapolis,  and  all  by  way  of 

sport.  While  this  fierce  race  was  on  in  Alaska  (it  was  won 

by  a  speed  spurt  in  the  last  oil  miles  I.  crowds  in  California 

were   watching  the  opening  games  of  the   baseball  season. 

and  small   boys  in   Chicago  wen-  i   tting  off  the  days  till 

the  ■Cubs'  and  -Sox'  should  meet  'Giants'  and  Tigers.' 
The  character  of  sport  varies  round  the  world  and  with  the 

season,  but  man  must  play  or  he  cannot  effectively  w-ork, 
and  the  men  who  work  best  have  the  greatest  zest  for  play. 

Government  Railroads  in  Alaska 

Washington  despatches  announce  that  a  conference  Inn 
been  held  ai  lie-  While  House  between  the  President  and 

the  Secretary  "'  Interior  on  the  one  hand,  and  Messrs. 

Daniel  and  Simon  Guggenheim  on  the  other,  looking  toward 

the  sale  of  the  Copper  River  &  Northwestern  railroad  to 

the  United  states  Government.  We  sincerely  hope  these 

negotiations  may  be  brought  to  successful  termination.  To 

our  way  of  thinking  the  importance  of  a  trunk  line  from 

the  coast  lo  the  interior  of  Alaska  transcends  all  ordinary 

questions  of  cost  and  the  building  of  such  a  line  is  a  duty 

the  nation  owes  Alaska.  The  Copper  Kivcr  mute  is  at 

least  as  good  as  any  that  could  he  selected,  ami  is  probably 

the  best  tor  the  building  of  a  permanent  road  open  the 

year  around.  It  has  the  further  advantage  that  many  miles 

OJ  the  more  difficult  part  of  the  line  have  already  been  built 

and  thai  the  road  can  be  extended  to  Fairbanks  for  a  reason- 

able sum.  Furthermore,  a  fair  local  traffic  is  in  sight  or 

easily  available.  The  approximate  cost  of  the  107  miles  of 

line  already  built,  including  present  equipment,  was  $16,500,- 

000.  The  immediate  traffic  barely  pays  operating  expenses, 

and  for  any  profit  on  the  transaction  the  owners  must  either 

wail  years,  or  must  use  the  road  as  a  club  to  obtain  mines 

and  other  properties  along  the  line  at  unfair  prices.  Since 

in,  profits  are  likely  for  years,  all  probable  or  possible  losses 

are  bound  to  be  capitalized,  and  interest  charges  will  form  a 

permanent  burden  of  the  country  served.  As  an  indication 

of  what  that  may  mean  it  is  interesting  to  note  that  the 

road  now  has  outstanding  stock  to  the  amount  of  $5,000,000 

and  bonds  t„  the  amount  of  $50,000,000;  the  latter  secured 

by  first  mortgage  on  the  property  ami  drawing  5  per  cent 

cumulative  interest.  Probably  the  bonds  have  not  been  dis- 

tributed, but  they  at  least  measure  the  minimum  amount  ,,l 

profit  that  the  promoters  of  the  road  will  attempt  to  colled 

if  the  line  be  left  in  private  hands.  We  believe  that  neither 

lliis  nor  the  use  of  the  road  to  enforce  monopoly  is  in  accord 

with  sound  public  policy.  At  the  same  time  capital  cannot 

be  expected  to  undertake  hazardous  ventures  such  as  this. 

without  reasonable  profit,  and  if  the  Government  is  going 

i,,  restrict  such  potential  profits,  it  must  in  fairness  assume 

30D   f  the  risk.     In  years  gone  by  in  the  Western  states 

the  situation  was  met  by  giving  t"  the  railway  companies 

large  -rants  of  public  land  ami.  in  part,  by  guaranteeing 

interest  on  railway  bonds.  As  a  result  a  network  of  trans- 

portation lines  was  rapidly  built  and  a  series  of  great  com- 
monwealths came  into  being.  As  another  result,  certain 

venturesome  individuals  laid  the  foundations  for  large  pri- 

vate fortunes.  With  public  attention  directed  especially  at 

the  latter  fact,  it  has  become  impossible  to  extend  the  same 

policy  to  Alaska.  He  would  he  a  bold  Congressman  indeed 

who  would  advocate  a  land  grant  or  a  bond  guarantee  for  a 

Morgan-Guggenheim  road  in  Alaska,  ami  yet.  if  anything, 

the  risk  is  greater  in  railway  building  in  Alaska  now  than  it 

was  in  Nebraska  when  the  Union  Pacific  was  projected. 

Whether  roads  in  the  Far  North  will  in  the  end  justify 

themselves,  as  did  roads  in  the  Far  West,  is  not  certain. 

There  are  many  similarities  in  the  situation,  and  some  im- 

portant differences.  The  fact  that  il  is  North  rather  than 
West  does  not  necessarily  signify  anything.  Alaska. 

however,  needs  railways  and  the  nation  needs  a  developed 

Alaska — a  new  country  as  an  outlet  for  surplus  population 

and  energy.  As  a  business  venture  Alaska  has  paid  hand- 

somely, and  now  that  more  capital  is  required  to  meet  legiti- 

mate demands  for  expansion,  the  nation  should  not  be  nig- 

gardly. Whether  the  Copper  River  or  the  Matanuska  route 

is  the  better  is  by  no  means  certain;  probably  railways 

along  both  will  be  needed  in  time,  while  either  would  serve 

present    needs.      The   Government    is   accordingly    in    good 
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The  Mascot  Mine 

I  pon  two  occasions  arc  Have  criticized  the  Mascot  Copper 

pan}  and  called  attentiou  to  the  inadequacy  of  tin-  in- 

formation given  stockholders  regarding  the  property  itself, 

mill  tin'  Bnancial  operations  of  the  company,  In  our  issue 
of  February  .i  we  called  upon  the  management  of  the  com- 

pany to  give  tn  the  public  the  following  information: 

I.  On  tin-  word  "t  a  competent  ami  known  engineer,  after 
thorough  examination,  nol  a  mere  visit,  what  an'  the  on' 

reserves  ol  the  property,  both  as  to  quantity  ami  grade,  ami 

what  are  the  probabilities,  if  any.  of  additional  reserves 

being  developed .' 

•J.  What  steps  have  been  taken  to  determine  the  proper 
means  of  treatment  of  the  ore  .' 

3.  What   is  the  financial   positi   f  tin-  company,  ami 

what  will  hi'  tin-  distribution  of  profits,  if  any,  between 

buyers  of  the  stm-k  now  being  peddled  about,  and  the  pro 
tnoters? 

The  aim   icement   has  recently  been  made  that  a  star! 

ha.-  been  made  by  the  company  in  the  direction  of  get- 
ting the  information  called  for,  ami  the  fullest  publicity 

is  pro  mi-., i  a-  fasl  as  (he  data  become  available.  Follow. 

in":  tin'  publication  of  our  criticism,  Mr.  T.  X.  McCauley, 

manager  of  tin-  Mascot  Copper  Company,  employed  Mr. 

Frank  L.  Sizi-r  as  consulting  engineer.  Mr.  Sixer's  good 
work  in  Montana,  ami  in  California,  is  especially  well 
known,  and  his  familiarity  with  the  type  of  deposit  con- 

cerned makes  his  opinion  regarding  the  Mascot  orebodies  of 

particular  value.  It  is  understood  thai  Mr.  Sizer  assumes  no 

responsibility  for  the  Bnancial  affairs  of  the  company,  but 
will  devote  his  attention  to  the  technical  work  at  the  mine. 

Hi  is  now  engaged  in  making  a  detailed  study  of  the  prop- 

erty. In  the  meantime  we  print  in  full  Mr.  Sizer's  pre- 
liminary report  ami  are  glad  to  note  that  he  finds  so  much 

to  commend.  We  have  never  professed  to  know  whether 

the  property  was  good  or  bail,  contenting  ourselves  with 

the  statement  that  an  intelligent  opinion  could  not  be 
formed  on  the  basis  of  the  information  furnished.  We 

stated  that  "What  is  needed  is  a  thorough  report  upon  the 
property  ami  the  company  by  a  disinterested  ami  com- 

petent engineer."  That  the  first  condition  is  to  he  met  so 
satisfactorily  emboldens  us  to  hope  for  an  equally  frank 

account  of  the  finances  of  the  company. 

Although  the  corporation  was  organized  in  1907  no  de- 

tailed financial  statement  has  been  given  to  the  public, 

ami  in  personal  conversation  the  manager,  Mr.  T.  X.  Mc- 
Cauley. says  frankly  that  it  is  not  proposed  to  send  out 

any  such  statement  until  the  financing  of  the  company  has 

been  completed.  He  states  in  justification  that  the  slock 

is  not  underwritten,  ami  that,  the  success  of  the  enterprise 

being  dependent  upon  the  public  market  for  the  stock,  it 

is  not  wise  to  furnish  detailed  information  that  would  in- 

evitably be  accessible  to  those  who  might  use  it  to  the  dis- 

advantage of  the  stockholders.  This  raises  a  question  of 

policy  regarding  which  we  are  bound  to  disagree,  in  that 

we  hold  that  stockholders  in  an  enterprise  are  entitled  to 

clear  and  definite  statements  regarding  all  phases  of  their 

investment  at  reasonable  intervals,  without  the  expense  of 

a  personal  visit  to  headquarters.  We  hold  that  no  corpora- 

tion should  accept  a  stockholder's  money  unless  it  is  pre- 

iva  bit   II  details  as  to  iu  use.    It  i-  regrettabl) 

line,  however,  thai  man}  large  ami  old  corporations  tail  to 
lake  this  view,    I  nail  ami  m-«    ,. 

to   information    furnished  our  repreaontativa  at    Ih   lire 

of   ih,-    Western    Finance   Company   in   San    Fn   i     in 
1900,  the  whole  of  the  stork  in  the  Mascot  Coppei   I 

pan}  wa-  issued  to  the  Western  Finance  Company  in 

incut   lor  the  properties,  and  250,000  out  of  1,000,000  - 

were  then  returned  to  the  Mascot   Copper  C   pan}   to  be 

sold  tor  developing  ami  equipping  the  property.     We  are 
now    informed   that    this   was   an   error   ami   that    in    fact 

100  slum's  were  returned,  leaving  the  Western  Finance 

Company   the  bolder  of  ,V_"  ■_.    per  cent    ,,l    i  ||„. 

Masei   pany.     Vi-i-  this  there  was  given  to  the  latter 

36  claims  n>  which  title  was  complete  ami  .'I  upon  which 

$50,000   reinai   I  to  lie   paid.      It    is  stated   that    up  to   that 

date  $200,000  ba.l  been  expended  on  the  property  an. I  thai 
since  the  transfer  and  up  to  March  1,  1912,  about  $400,000 

additional  ha-  been  expended  So  far  as  we  are  aware 

this  is  the  most  i   plete  financial  statement  yet  made  pub- 

lic, ami  while  it  leaves  something  to  be  desired,  it  indicates  a 

largei  participation  in  profits  by  minor  stockholders  than 

did  the  statement  formerly  given  us  ami  materially  modifies 
the   force  ol   our  criticism. 

We  confess  frankly  to  a  prejudice  against  tic  e   pany 

because  of  the  theatrical  methods  of  pro   tion  employed, 

but   a  good  dog  should   not   be  comlci   'il  because  he  has  a 
bail  name,  and  we  are  sincerely  glad  that  evidence  indicates 

the  probability  of  the  Mascot  company  having  the  first 

essential  of  a  successful  mining  company — a  good  mini'. 

Cooks  and  the  Panama  Broth 

Truth  of  the  epigram,  'many  men,  many  minds, '  is  well 
exhibited  by  the  present  diversity  of  opinion  regarding  the 

maintenance  and  operation  of  the  Panama  canal.  A  recent 

writer  in  the  Saturday  Evening  Post  has  gathered  together, 

in  an  amusing  way.  authoritative  and  equally  convincing 

opinions  supporting  both  the  negative  and  affirmative  view 

of  every  question  that  has  been  broached  regarding  that 

great  waterway.  It  is  reasonably  clear  that  no  one  knows 

anything  about  the  matter  and  that  opinions  are  based  upon 

the  slightest  substratum  of  information.  To  the  thoughtful 

engineer  this  does  not  appear  remarkable,  being  rather  what 

might  a  priori  be  expected.  Americans  have  had  no  experi- 
ence in  the  operation  of  a  canal  of  even  a  fraction  of  the 

size  of  that  at  Panama,  and  in  regard  to  the  future  develop- 
ment of  trade  through  the  canal,  an  accurate  estimate  can, 

iu  the  present  absence  of  information,  no  more  be  made 

than  can  the  probable  achievements  of  an  unborn  child  be 

prophesied.  About  the  fixing  of  the  proper  toll  rale  .lis 

cussion  chiefly  centres;  much  of  il  but  little  to  the  point. 

The  maximum'  rate  should '  immediately  be  fixed,  so  that 
shipping  companies  can  make  plans  for  the  future,  but 
there  is  no  necessity  for  fixing  the  exact  rale,  or  indeed  for 

imposing  any  toll,  until  precise  information  is  available  to 
guide  action.  What  should  be  done  now  is  to  announce  a 

maximum  rate,  that  will  not  be  exceeded,  and  provide  that 

no  toll  shall  be  imposed  before  the  end  of  191G  or  later. 

Millions  have  been  spent  upon  a  canal  which  is  to  serve 

future  generations;  whether  any  income  be  derived  from  it 

lor  the  first  lew  years  is  a  matter  of  the  least  importance. 

What  is  desirable  is  to  develop  traffic  through  the  canal  as 

rapidly  as  possible,  and  if  no  toll  were  charged  for  even 

five  years  and  then  the  proper  rate  imposed,  it  is  unques- 
tionable that  the  total  return  to  the  end  of  1950  will  be 

greater  than  if  a  series  of  readjustments  are  made  during 

that  period.  The  canal  has  been  constructed  quickly  and 

well  by  capable  men  using  intelligent  methods;  now  let  it 

be  operated  by  intelligent  methods. 
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Birth  of  the  American  Mining  Act — I 

By  H.  W.  MacFarrex 

Discovert  ok  Gold 

When  gold  was  found  by  John  Marshall  and  hit  w<  rk- 

mcn  January  19,  1848,  do  though)  was  probably  more  dis- 
tant from  their  minds  than  that  of  mining  rights  and  the 

ownership  of  the  precious  grains  lying  in  t lie  creek-bed 
sands.  Fourteen  days  later.  February  2,  1848,  the  treaty 
of  Guadalupe  Hidalgo  was  signed,  and  the  right  of  conquest 
begun  with  the  hoisting  of  the  American  flag  at  Monterey 

on  July  7,  184(1.  was  completed.  Colon  Mason,  then  mili- 

tary governor  of  California,  visited  the  gold  diggings  in 

June  following  Marshall's  discovery.  They  at  that  time 
were  populated  by  a  few  thousand  people  from  the  sur- 

rounding parts  of  California,  a  population  that  rapidly 
grew  and  spread  day  by  day.  Colonel  Mason,  who  had  pre- 

viously declared  the  Mexican  mining  laws  to  be  repealed. 

was  impressed,  and  reported:  '"It  was  a  matter  of  serious 
reflection  with  me  how  I  could  secure  to  the  Government 

certain  rents  or  tees  for  the  privilege  of  securing  this 
but  considering  the  large  extent  of  country,  the  character 

of  the  people  engaged,  and  the  small  scattered  forces  at  my 
command,  I  resolved  not  to  interfere,  but  to  permit  all  to 

work  freely,  unless  broils  and  crime  call  for  interference." 
As  the  Argonauts  poured  across  the  summits  of  the 

Sierras  and  through  the  Golden  Gate  to  occupy  the  foot- 
hill ravines  of  the  gold  belt,  California  must  have  meant 

to  them  a  land  so  boundless  in  extent,  so  removed  from  their 
heretofore  world,  so  unknown  and  unpopulated,  that  they 
would  be  free  to  mine  its  rich  treasure  without  hindrance. 

The  sobering  thought  may  have  come  to  them  later  that  they 
were  trespassers  upon  the  public  domain,  appropriating  it 
and  its  mineral  content  without  the  sanation  of  any  law, 
in  fact,  against  the  express  intent  of  the  law.  For  this  they 
probably  found  solace  in  the  thought  that  it  was  the  most 
expedient  thing  for  them  to  do,  and  that  the  national  Gov- 

ernment was  under  a  moral  obligation  to  make  provisions 
for  them  to  mine.  As  time  passed  and  no  provision  was 
made,  the  miners  came  to  consider  that  the  national  Gov- 

ernment acquiesced  in  their  actions  and  would  protect  them 
therein.  This  idea  has  permeated  all  of  our  public-land 

history— that  the  Government  is  a  protective  and  benevolent 
institution,  a  wise  father  who  will  care  for  his  children  that 
have  gone  forth  into  the  wilderness  to  carve  out  fame  and 
fortune  for  themselves.  Settler,  preemptor,  homesteader, 
and  miner  have  clung  to  this  principle  with  simple-minded 
faith,  and  evil  will  be  the  day  in  which  it  is  forgotten  or abandoned. 

Though  the  miners  gave  no  heed  to  the  ownership  in  fee 
of  the  land,  they  found  it  necessary  to  take  steps  that  each 
might  have  an  equal  chance,  and  in  this  way  arose  the 

miner's  customs  and  regulations.  The  details  and  history of  these  are  not  a  part  of  the  present  subject.  It  is  my 
purpose  merely  to  show  the  conditions  under  which  was 
passed  the  Ersl  and  original  mining  act  of  1866  relating  to 
lode  claims,  the  second  act  oJ  1870  relating  to  placer  claims. 
and  the  third  and  final  act  of  1872— the  present  mining 
law— superseding  and  perfecting  the  acts  of  1866  and  1870. 

First  Land  L 

The  preemption  act  of  September  4.  1841,  to  enable  a 
settler  upon  public  land  to  obtain  160  acres  at  $1.25  per 
acre  in  deferred  payments,  contained  the  clause,  "and  no 
lands  on  which  are  situated  any  known  salines  or  mines, 
shall  be  liable  to  entry  under  and  by  virtue  of  the  provisions 
of  this  act."  This  and  similar  previous  reservations  of 
mineral  lands  established  the  orgai  to  principle  that  mineral 
land  was  not  to  be  obtained  under  agricnltural-land  laws, 
but  no  law  for  the  disposal  of  mineral  land  and  mines  was 

provided.  Consequently,  when  gold  was  discovered  in  Cali- 
fornia there  was  no  law  by  which  the  mines  or  mineral  land 

could  be  taken  up.     This  condition  was  intensified  by  the 

act  of  March  3.  1853,  providing  that  no  preemption  right 
could  be  obtained  on  mineral  land;  also  by  the  refusal  of 

the  Land  Department  to  have  surveys  made  in  the  mineral- 
land  districts.  In  1850  California  was  admitted  into  the 

Union  and  in  the  following  year  legalized  the  district  rules 

and  regulations  of  the  miners  by  an  act  reading:  "In 
actions  respecting  mining  claims,  proof  shall  be  admitted  of 

the  customs,  usages,  or  regulations  established  and  in  force 
at  the  bar  or  diggings  embraced  in  such  claims;  and  such 
customs,  usages,  or  regulations  when  not  in  conflict  with 
the  constitution  and  laws  of  this  state,  shall  govern  the 

decision  of  the  action."  The  Federal  courts  followed  the 
rule  laid  down  by  the  state  of  California  for  the  guidance 

of  its  courts,  while  the  same  manner  of  procedure  was 
followed  in  the  later  mining  states  and  territories.  This 

makes  clear  the  working  of  the  early  mining  law.  There 

was  no  fee  title  or  real  ownership  to  the  land  known  to 
contain  mineral.  It  remained  in  possession  of  the  national 

Government,  for  it  was  reserved  from  the  operations  of 

the  agricultural-land  laws  and  there  were  no  mineral-land 
laws.  The  miner  was  simply  holding  the  land  by  right 

of  possession,  by  'possessory  right.'  He  was  protected  by 
no  national  statute,  he  had  no  vested  right,  lie  could  be 

evicted  from  his  possessions  at  any  time  Congress  might 

pass  an  act  for  that  purpose.  The  miners  met  in  mass- 
meetings  in  the  different  districts  and  adopted  rules  and 

regulations  regarding  the  manner  of  taking  up  and  hold- 
ing mining  claims  and  mineral  land.  When  disputes  arose 

over  mining  claims,  a  court  of  local  miners  was  held,  or 
the  matter  was  taken  into  the  recognized  local  courts  after 

these  were  formed.  In  these  courts  the  matter  was  de- 

cided upon  the  mining  customs  and  regulations  of  the  dis- 
trict and  the  principles  of  equity. 

Mixers  Regulations 

The  mineis'  rules  and  customs  varied  greatly,  notwith- 
standing that  they  had  the  same  general  tenure.  J.  Ross 

Browne,  in  his  official  report  of  1866  upon  the  'Mineral 

Resources  West  of  the  Rocky  Mountains,'  estimated  that 
there  were  not  less  than  500  mining  districts  in  California. 

2UII  in  Nevada,  and  100  each  in  Arizona,  Idaho,  and  Ore- 

gon, each  with  its  set  of  written  regulations.  John  S.  Hit- 
tell,  in  his  'Bancroft's  Handbook  of  Mining  for  the  Pacific 

States.'  published  in  1861,  gives  the  regulations  of  many 
districts.  From  these  we  shall  select  two  brief  represen- 

tative sets:  Tuolumne  county  in  California  and  Virginia 
mining  district  in  Carson  county.  Nevada.  The  quartz 

miners  of  Tuolumne  county  adopted  the  following  code  of 

regulations  in  1858,  and  they  are  still  in  force: 

Art.  1.  The  jurisdiction  of  the  following  laws  shall  extend 
over  and  govern  all  quartz-mining  property  within  Tuo- lumne county. 

Art.  2.  Each  proprietor  or  locator  of  a  quartz  claim  shall 
be  entitled  to  150  ft.  in  length  of  the  vein,  including  all 
its  dips  and  angles;  also  150  ft.  on  each  side  of  said  vein, 
together  with  the  right  of  way  on  either  side  of  said  vein, 
to  run  tunnels  and  drifts  any  distance  that  may  be  necessary 
in  order  to  work  said  vein.  Provided,  that  the  right  to 
150  ft.  granted  on  each  side  of  the  vein,  shall  not  be  deemed 
to  conflict  with  or  detract  from  the  right  of  any  subsequent 
locator,  who  may  discover  a  vein  outside  of  said  150  ft., 
from  following  his  vein  through  said  ground. 

Art.  3.  The  original  discoverer  of  a  vein  shall  be  enti- 
tled to  hold  300  ft.  in  length  on  said  vein,  by  virtue  of discovery. 

Art.  .}.  No  man  shall,  by  virtue  of  pre-emption,  be  enti- 
tled to  hold  more  than  one  claim  on  the  same  vein,  except 

as  provided  in  article  three. 
Art.  .;.  All  quartz  claims  hereafter  taken  up  or  located 

shall  be  plainly  marked  by  notices  posted,  containing  the 
claimants'  names  and  number  of   feet  claimed. 

Art.  (1.  The  parties  locating  a  quartz  claim  shall  put 

at  least  one  full  day's  work  on  said  vein  in  every  30  days, 
in  order  to  hold  the  same.  A  day's  work  shall  be  eight 
hours'   labor.     Provided,    however,   that   the   sum   of   $100 
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iri'in  data  or  i  ire. 

Ai "  Individual,  oomp  acting 
in. i.  ihlnery  for  working  •  i > i a r i z  thai],  by  virtue  "i  laid  ma 
chlnery,  bold  the  rain  ur  veins  belonging  <o  said  hull 
rtdoal,  company,  ur  companies. 

Art   S  ihall  i"'  iii  full  force  and  affacl  from 

mill  ufi,-r  the  tlrst  daj  ol  Beptamber,  a    i> 

\i    a  meeting  "l    the  miners  of   Virginia  district,   held 
rginia  City,  Nevada,  September  II.  1859,  the  follow 

in-.'  rules  were  adopted  (or  the  govern   at  <>t'  the  mines of  said  district. 

An    i.    aii  quarti  claims  ban  ited  shall  be  200 
ft.  on  the  lead,  Including  all  its  dips  and  angles. 

Art.  I.  aii  discoverers  ol  nea  quarts  veins  shall  be 
entitled  to  an  addlttonal  claim  for  discovery. 

Art.  .1.     All  claims  shall   be  designated   by   stakes  and 
inn  ices  al   each  corner. 

Art.  ;.  All  quarts  claims  shall  be  worked  to  the  amount 

of  $lu  or  three  days'  work  par  month  to  each  claim,  and the  owmr  can  work  to  the  amount  of  140  as  soon  after 
the  location  of  the  claim  as  he  may  elect;  which  amount 
being  worked,  shall  exempt  him  from  working  on  said 
claim  for  six  months  theres 

Art.  S.  All  quart/  claims  shall  be  designated  and  known 
by  a  name  and   in   sections. 

Art.  6\  AH  claims  shall  be  properly  recorded  within 
ten  days  from  time  of  location. 

Art.  7.  All  claims  recorded  in  the  Gold  Hill  record  and 
lying  in  the  Virginia  district,  shall  be  recorded  free  of 
charge  in  the  record  of  Virginia  district,  upon  the  presen- 

tation of  a  certificate  from  the  recorder  of  Gold  Hill  dis- 
trict, certifying  that  said  claims  have  been  duly  recorded 

in  said  district;  and  said  claims  shall  be  recorded  within 
30  days  after  the  passage  of  this  article. 

Art.  !).  Surface  and  hill  claims  shall  be  100  ft.  square. 
and   designated   by   stakes  and   notices  at  each   corner. 

.-trf.  10.  All  ravine  and  gulch  claims  shall  be  100  ft. 
in  length,  and  in  width  extend  from  bank  to  bank,  and 
be  designated  by  a  stake  and  notice  at  each  end. 

Art.  it.  All  claims  shall  be  worked  within  10  days  after 
water  can  be  had  sufficient  to  work  said  claims. 

Art.  U.  All  ravine,  gulch,  and  surface  claims  shall  be 
recorded  within  10  days  after  location. 

Art.  l.i.  All  claims  not  worked  according  to  the  laws 
of  this  district,  shall  be  forfeited  and  subject  to  relocation 

Art.  li.  There  shall  be  a  recorder  elected,  to  hold  his 
office  for  term  of  12  months,  who  shall  be  entitled  to  the 
sum  of  50c.  for  each  claim  located  and  recorded. 

.-trf.  15.  The  recorder  shall  keep  a  book  with  all  the 
laws  of  this  district  written  therein,  which  shall  at  all 
times  be  subject  to  the  inspection  of  the  miners  of  said 
district;  and  he  is  furthermore  required  to  post  in  two 
conspicuous  places  a  copy  of  the  laws  of  said  district. 

Most  of  the  mining-  states  and  territories  passed  state 
mining  acts.  The  Arizona  statute  of  1SG5  contained  53 

sections,  and  was  a  long  and  formidable  document,  drawn 

up  with  much  legal  ability  and  mining  experience. 

The  Fremont  Bill 

On  September  14,  1850,  John  C.  Fremont,  senator  from 

the  newly  admitted  state  of  California,  introduced  into  the 

Senate  'a  bill  to  make  temporary  provision  for  the  work- 
ing and  discovery  of  gold  mines  and  placers  in  California, 

and  for  preserving  order  in  the  gold  mining  districts.'  On 
September  24  and  25  it  was  debated  at  considerable  length 

and  amended.  The  bill  was  in  the  nature  of  police  regula- 
tions levying  a  tax  or  ground  rent  upon  the  miners.  As 

amended  it  provided  for  six  Government  agents  who  were 
to  travel  about  the  mining  districts.  They  were  to  issue 

annual  permits  to  work  placers  at  the  rate  of  one  dollar 
per  month  for  a  placer  30  ft.  square,  and  $50  per  month 
for  a  placer  of  the  maximum  size  of  210  ft.  square  or 

one  acre.  The  permits  were  to  be  marked  upon  the  ground 
by  the  Government  agents.  No  permits  were  to  be  issued 
to  aliens,  except  to  those  of  good  character  from  Europe. 
Such  men  as  Benton  and  Seward  declared  themselves  in 

favor  of  not  attempting  to  derive  revenue  from  the  gold 
mines,  but  nevertheless  helped  to  pass  the  bill.  It  was 
passed  by  the  Senate  on  September  25,  1850,  and  was 

brought  up  in  the  House  of  Representatives,  but  was  not 
considered  and  thereby  failed  to  become  a  law. 

Before  any  further  legislation  was  proposed,  the  miners 

rules  and  customs  had  developed  into  a  serviceable  instru- 

ment of  law,  especially  under  its  recognition  by  the  legis- 
lature and  statutes  of  the  state  of   California.     Congress 

now  wi-eh   concluded  that   it   was  to.,  little  in 

nbjoci  to  mal  liable  laws,  ami  made  no  farther 

pts  at  legislation  for  tin-  gold  mines.    This  -tie 
tinned  until    1804,  when,  in  casting   abonl    for 

!■•  paj  off  the  enormous  national  dobl  incurred  by 
the  Civil  War,  it  wa  to  *.-n  ii„.  mineral  li 

of  lln-  West.     George   \\ .  Julian,  of   Indiana,  introdi   i 

int..  the  li. Mi-e  February  'J.  186  ),  a 
lull  to  provide  for  soiling  the  mines,  and  made  an  extended 

'•  ni    it.    (in  December  5  of  the  bi    year,  John 
Sherman,  senator  iron,  Ohio,  presented  a  lull  of  the  s;   
purpoii  to  li,,.  Senate.  Similar  bills  had  been  ami  were 

being  proposed,  and  Western  miners  wen-  commencing  to 

realize    thai     they    wen-    .humorously     near    the     parting    ol' 
i he  ways;  their  laws  an.l  the  assumed  rights  under  which 

they  had  grown  ami  prospered  were  about  to  be  swept 
away,    their    possessions    wi  re    about    to    he   sold    over   their 

heads,  an.l   they  were  to  lie  driven  out   as    re  trespassers. 

[ndignation   n   tings  were   held   ami   memorials  wen-  pre 
pared  by  civic  bodies  ami  state  legislatures  protecting  against 

such  nilthonght-of  action.  It  is  only  fair  to  stah'  that 
tin-  proposed  bills  did  not  intend  to  take  away  bodily  the 

mines  from  those  who  were  in  possession  ..!'  them.  The 
possessors  were  to  have  a  preferred  rigid  to  acquire  them. 

Hut  Mr.  Sherman's  bill  proposed  thai  the  minimum  price 
should  be  $50  per  acre.  All  provided  that  as  high  a  price 

as  possible  should  la-  secured  through  public  auction,  and 
the  land  should  be  sold  in  blocks  similar  lo  agricultural 

land.     They  sounded   the  death   knell   of   free  mining  as  it 
was  (hen  understood. 

Proposal  to  Sell  Mineral  Land 

One  of  (he  senators  from  California  was  John  Conness, 
who  had  introduced  a  bill  into  the  Senate  in  1864  to 

permit  miners  to  locate  and  purchase  mineral  land.  Upon 

the  admission  of  Nevada  into  the  Union  in  1865,  he  pre- 
sented to  (he  Senate  the  credentials  of  William  M.  Stewart 

as  one  of  the  senators  to  represent  the  new  state.  These 

two  men  were  the  fathers  of  the  American  mining  acts. 

In  (his  they  responded  to  the  appeals  of  their  constituencies 
and  the  Western  miners.  Mr.  Conness  brought  to  bear  on 

the  subject  his  knowledge  of  mining  in  California  and  his 

experience  with  his  first  bill.  Mr.  Stewart  came  with  full 

knowledge  of  the  conditions  then  existing  on  the  Corn- 
stock,  where,  through  the  fabulous  richness  of  the  lodes 

and  the  insecurity  of  possessory  titles,  the  business  of  pro- 
ducing and  continuing  litigation  had  been  perfected  to  a 

stale  perhaps  higher  than  it  ever  reached  before  or 
since.  He  was,  in  addition  to  being  a  lawyer,  a  miner 
who  had  attained  wealth,  only  to  have  it  swept  away  by 

unforeseen  accident,  by  flood.  A  bill  was  carefully  framed 

by  the  combined  efforts  of  these  two  men  as  members  of 
the  Senatorial  Committees  on  Mines  and  Mining  and  on 

Public  Lands,  of  the  Treasury  Department,  and  John  Sher- 
man as  representing  the  contingent  which  was  seeking  to 

lighten  the  load  of  the  national  debt,  and  of  the  Land 

Department  as  representing  the  office  in  charge  of  the  ' 
public  lands  which  had  repeatedly  urged  that  some  dis- 

position of  the  mineral  lands  should  be  made  to  enable 

agricultural  land  in  mineral-land  areas  to  be  segregated. 
This  hill  was  to  become  the  first  mining  act,  and  by  the  ex- 

tension of  the  act  of  1870  and  the  amplification  of  the  act 

of  1S72,  to  become  our  present  mining  act.  Messrs.  Stewart 

and  Conness  dominated  in  its  framing,  and  it  was  vir- 
tually their  handiwork.  John  Sherman  introduced  the  bill 

into  the  Senate  on  April  9,  1866,  as  Senate  bill  No.  257, 

with  the  title  of  'A  bill  to  regulate  the  occupancy  of  min- 

eral lands  and  extend  the  right  of  preemption  thereto.'  Its 
purpose  was  to  recognize  and  to  confirm  for  all  time  to 

come  the  possessory  rights  of  the  miners,  to  confirm  water 

and  ditch  rights,  to  enable  lode  or  quartz  claims  to  be  pur- 
chased from  the  Government,  and  to  enable  agricultural 

land  in  mineral-land  areas  to  be  segregated  and  patented. 
On  June  18  it  was  discussed  by  the  Senate  as  a  committee 

of  the  whole,  nearly  the  entire  day  being  given  to  discuss- 
ing it.  It  was  again  considered  at  length  on  June  28.  Mr. 

Stewart  opened  the  discussion  on  the  floor  of  the  Senate 
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with  an  able  defense  of  the  rights  of  the  miners  and  the 

-ti\  of  tin-  act,  saying  in  pa 

Mb.  Stew  ibt's  Spi  boh 

i  pon  iii'   dltcoverj  of  gold  In  California  In  1848,  a  large 
I'lni.  oung  men  Immediately  rs  I    I 
'■ni    Ophir,     n  le,    numbering   In   a    few   months 
hundreds  ni  tbouaanda,  on  arriving  ut  their  future  borne 
found  do  laws  governing  the  possession  and  occupation  of, 
mines  bul  the  common  law  of  right,  which  American  i 

ducated  to  administer     Tht  by  the  very 
necessity  laws   for  I :  The 
reason  and  justice  of  the  laws  thej   formed  challenged  the 
adml  .11  who  Investigate  them.    Bach  m   i  dl 

in  an  area  extending  over  not  li  (juare 
miles,  formed  its  own  rules  and  adopted  Its  own  cu 
Th,'  similarity   ol  these  rules  ami  customs  throughout   tin- 
entire  mining  region  was  so  great  as  to  attain  the 
Bclal   results  "f  well  digested,  general   laws.     These  regu 

thoroughly    'iii   iratlc    in    their    'inn. 
guarding  against   every   form  <»i   monopoly,  ami   requiring 
continued  work  and  occupation   I  tith  tt   i 
a  valid  possession. 

After  the  admission  of  California  as  a  state  in  Beptem 
bar,  1860,  Mr.  Fremont,  then  Benator  from  that  state,  in 
troducqd  a  hill,  I  e  of  which  was  to  establish  polio 
regulations  in  the  mines,  it  Imposed  a  small  tax  upon 
the  miners  'o  deTraj  the  expenses  of  the  system.  Many 
senators,  when  tin-  hill  came  up  for  consideration,  ex 

pinion  that  the  mines  ought  to  ho  sold  or 
some  means  devised  by  which  a  direct   revenue  might   be 
Obtail  that       ource.        Various     a   DdmentS     wi-ri' 
offered  to  effect  these  purposes.  Hut  Mr.  Benton  took  a 
leading  part  in  the  discussion,  and  contended  throughout 
that  good  policj  required  that  tin-  mines  should  remain 
free  and  open  to  exploration  ami  development.  Mr.  Seward 
sustained  Mr.  Benton,  The  arguments  or  senators  in  favor 
of  free  mining  Anally  prevailed,  ami  all  amendments  look 
lug   to     i]   tlrecl    revenue  were   voted  down,  ami   the 
hill  Dually  pass.-ii  iiio  small',  without  materia]  amendment, 
In  Its  original  form,  bul  failed  in  the  House  tor  the  want 
of  time  to  consider  it.     This  Bolemn   declaration   on    the 
part    of    tin-    Senate    in    favor    of    a    just    and    liberal    | . r ,  1  i . ■  ■. 
to  the  minois  was  hailed  by  them  as  a  practical  recognition 
of   their    possessory    rights,   and    greatlj    encouraged   and 
Stimulated  mining  enterprise  and  laid  the  foundation  for 
a  system  of  local  government  now  In  foree  over  a  vast 
region  of  country  Inhabited  by  nearly  a  million  men 

Legislation  »y  Caufobnia 

The   legislature  of  California,  at   the  following 
in  i mm,  had  under  consideration  the  subject  or  legists 
for   the   mines;    and   after   full   and   careful    Investigation 

iv  concluded  to  declare  that  the  rules  and  regulations 
of  the  miners  themselves  might  he  offered  In  evidence  in 
ill  controversies  respecting  mining  claims,  and  when  not 
in  conflict  with  the  constitution  or  laws  of  the  slate  or 
the  United  States,  should  govern  the  decision  of  the  action. 
A  series  of  wise  judicial  decisions  moulded  these  regula- 

tions' and  customs  Into  a  comprehensive  system  of  com 
mon   law.  not   only  mining  law    (properly   speak 
ingl.  bul   also  regulating  the  use  of  water  for  mining  pur- 

The     "no    Bystem   has  spread   over  all   the   Interior 
-    and    territories    where    mines    have    I   u    found,    as 

far  east  as  the  Missouri  river.  The  miners  law  is  a  part 

or  the  miner's  nature.  He  made  It.  II  is  Ills  bantling, 
ami  I"'  loves  it.  trusts  it,  anil  obeys  it.  He  has  given  Hie 
honest  toil  of  his  life  io  discover  wealth,  which,  when 
found,  is  protected  by  no  higher  law  than  thai  enacted 
bj  himself  under  the  Implied  sanction  or  a  just  and  ;■.  ti 

'i        Millers   as   a    eiuiimiiuit  \    devote    i  I   

rourths  of  iii.  i'  labor  to  exploration,  ami  en  e 
quently,  and  I  ver  "ill  remain,  poor,  while  individuals  amass 

         I  '  i   asurj  of  Hie  world  is  augmented 
and   replenished. 

"is    who   have    ma    given    this   subject    special    alien 
lion   can    hardly    realize   the   wonderful    results  or   this  sys 
tern   "i    nee  mining      The   in,.  ,,.  pioneer  held 
out  i".  ih.  reward  ol  a  gold  and  Bllver  mine,  if  he  can 
And   one.    is    mimical    upon    the     an]  u  pi    of 
the   :  For  near  a  quarter  of  a  centut  i    a 
Of   men.   CO  Bjorlty    by    far   of  all    Hi.-   miners 
of  the  West,  patient  of  t,,ii,  hopeful  "f  success,  deprived 
of   tin-   a  mil    familj .    hat      ■!■  voted 
them  i  i'.'  s,  with   until  In          ■     i   ■■   di    p 
running  tunnels  the"  trav 
ersing   deserts,   climbing    mountains,   ami   enduring   i 
conceivable   hardship   and    privation,  exploring   for  mines, 
ail    predicated    upon    the   idea    that    no   change    would    be 
made  in  this  system  that   wi  hi  Ir  hard 
earned   treasure.      Some  of  the:,,-   lia\e   foiiml    valuable  mines 
ami  a  sure  prospect  of  wealth  and  comfort  when  tin-  appli- 

ances of  capital  ami  machinery  shall  he  brought  to  their 
aid.     Others  have  received  no  o  Iclpa 
Hon,  no  reward  but  hopi 

WOBK   OK  THE   1'Kosi'K.croi: 
while  tinse  people  have  dm  or  themselves,  (hey 

have  done  vain  s   for  this  Government.     They 
have  enhanced   Hie   value  or   the   property   of   the  nation 

"lie  hundred   tier  Cent,  as    I    shall    hereafter  show,  and 
thej    j  unknown  region,  extending 

i  on  the  north  to  Mexico  on  the  south. 
and    from    the    eastern    slope    of    the    Rooky    Mountains    to 
ih,-  western  decline  of  the  Sierra  .v  to  Hie  great 
gold  and  silver  fields  of  the  United  Stales,  surpassing  in 
richness  ami  extent    the  mines  Ol  I    nation   on   the 
globe.      I    assert,  and   no  one  familiar  With   the  subject   will 
question  the  fact,  that  the  sand  plains,  alkaline  deserts, 
and  drear]   mountains  of  rock  and  sagebrush  of  the  gi 
interior   would    have   been   as    worthless    tiulav   as   when    they 

marked  by  geographers  as  the  'great  American  dei bul  for  in  mining  festered  by  our  neglect 
and  matured  ami  perfected  by  our  generous  inaction.  No 
miner  has  ever  doubted  the  continued  good  faith  of  the 
Government,  but  has  put  his  trust  In  Its  justice  and  liber 
allty,  traversing  mountain  and   -:  Incessantly  and 
as  hopefully  as  the  fanner  of  the  West  has  ploughed  his 
Held.  What  lie  now  occupli  he  has  discovered  and  added 
i"  the  wealth  of  the  nation. 
This  faith  of  the  Government  (promised,  as  it  were,  by 

actions  of  this  Senate  sixteen  years  ago)  not  only  in 
and  led  to  discoveries  the  magnitude  and 

importance  of  which  cannot  lie  overestimated,  hut.  in  the 
time  of  the  severest  trials  of  the  Union,  no  people  were 
more  loyal  than  the  miners.  They  lost  no  opportunity  to 
enll  i  in  the  armies  or  contribute  to  the  support  of  the 
Government.  Their  liberal  donation  to  the  sanitary  fund 
was  Imt  a  slight  manifestation  of  their  deep  Jove  of  the 
Union  ami  sympathy  for  its  suffering  heroes.  The  little 
town  in  which  I  reside  (Virginia  City)  contributed  in  gold 
coin  over  $1  1  J, mm.  being  at  Hie  time  about  thirty  dollars 
to  each  voting  inhabitant,  and  a  like  liberality  was  dis- 

played by  the  whole  Coast.  The  people  are  truly  grateful 
enerous  Government,  and  time  seems  to  have  strength 

etieil  the  lender  regard  they  feel  for  their  native  land 
and  their  early  homes,  but  they  look  with  jealous  eyes 
upon  every  proposition  for  the  sale  of  the  mines  which 
they  have  discovered  and  made  valuable.  Any  nublic  man 
who  advocates  it.  with  whatever  motive,  is  likely  to  be 
condemned  and  discarded  as  an  unfaithful  servant.  The 
reason  is  obvious.  It  Is  their  all.  secured  through  long 
years  of  incessant  toll  and  privation,  and  they  associate 
any  sale  with  a  sale  at  auction  where  capital  is  to  com- 

pete with  poverty;  fraud  and  integrity  with  truth  and 
honesty.  It  is  not  because  they  dO  not  desire  a  fee  simple 
title,  for  this  they  would  prize  above  all  else:  but  most 
of  them  are  poor  and  unable  to  purchase  In  competition 
witli  capitalists  and  speculators,  which  the  adoption  of 
any  plan  heretofore  proposed  would  compel  them  to  do: 
and  for  these  reasons  the  opposition  to  the  sale  of  the 
mineral  lands  lias  been  unanimous  in  tht?  mining  states 
and  territories. 

tin  i  RBENGB  ok  Veins 

To  extend  the  preemption  system,  applicable  to  agricul- 
tural lands,  to  mines  is  absolutely  Impossible  and  absurd. 

Nature  does  not  deposit  the  precious  metals  In  rectangular 
forms  descending  between  perpendicular  lines  into  the 
earth,  but  ill  veins  or  lodes  varying  from  one  to  three  hun- 

dred feet  in  width,  dipping  from  a  perpendicular  from  one 
to  eighty  degrees,  and  coursing  through  mountains  and 
ravines  at  nearly  every  point  of  the  compass,  in  exploring 
for  vein  mines  it  is  a  vein  or  lode  that  Is  discovered, 
inn  a  quarter  section  of  land  marked  by  surveyed  bound 
aries  In  working  a  vein  more  or  less  land  is  required, 
depending  upon  Its  size,  course,  dip.  and  a  great  variety 

of  other  circumstances  not  possible  to  provide  for  in  pass- 
ing general  laws.  Sometimes  these  veins  "  re  found  in 

groups,  within  a  few  I'eet  of  each  oilier,  ami  dipping  Into 
ii"  earth  at  an  angle  or  from  80°  to  50°,  as  at  Freiberg 
in  Saxony,  or  Austin  in  Nevada.  In  such  a  case  a  person 
buying  a  Bingle  acre   in   a   rectangular   form   would   have 

'1  mines  at  Hie  surface  and  none  al  alio  or  infill  ft. 
In  depth.  With  Buch  "  division  of  a  mine,  one  owning 
at  the  surface,  another  at  a  greater  depth,  neither  would 

tided    in   expending  money   in   costly  machinery,  d 
shafts,  and    long   tunnels   for  working   He'   same       Nor  will 
i    il"    to    sell    Hie    land    in    advance    of    discovery,    for    this 

would  stop  explorations  ami  practlcalrj    limit     ■  mining 
.''"II,  i"  iln  mines  already  found,  for  no  one  would  pros- 
["'i  "Mb  much  energy  upon  the  land  of  another,  and  land 
speculators  never  lind  mines.  The  mineral  lands  must  re- 

main     sii  and  free  to  exploration  ami  development,  and 
while  ibis  policy  is  pursued  our  mineral  resources  are  inex- 

haustible.   There  is  room  enough  for  every  pro  pe     w'ho 
wishes  to  try  Ills  luck  in  hunting  for  new  mines  for  a 
thousand  years  of  exploration,  and  yet  there  will  he  plenty 

ol'  mims  undiscovered,  It  would  he  a  national  calamity 
Io  adopt  any  system  that  would  close  the  region  to  the 
prospector. 

rin    question  then  presents  itself,  how  shall  the  Govern- 
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I  in. I   la  dall)    li  ibjecl, 
in  Hi.-  Introduction  of  bills  looking  to  what  the  miners  ra 

troylni    ill 
in  mining  UUas,  nod  bj   the  absolute  necessity 

m   guaranteeing    to  capitalists   aacurll 
thali  ad  bj  this  report  may 
!..•    Improved    bj    azperlenca,    bul    iroui    committee    would 
apprehend  evil  conaequencea  froin  any  material  Change  of 
the  plan   al    this   lime     li   continues   the  system   m    free 
mining,  holding  the  mineral  land!  open  to  exploration  and 

nation    subject    in   legislation    b)    Congress   and    local 
ml.  the  obligations  ol  the  Government  to 

Ivate    rights   which   have   grown    up   under   ii- 
tacll  consent  ami  approval,     it  is  also  in  harmony  with 
the   rules  of   property,  as   understood   in    a   million   men, 
with   the   legislation  ol   nine  Btates  ami   territories,   with 
a  eourae  *•!  Judicial  declalons  extending  over  near  a  quar- 

centurj  ami  Bnally  ratlfled  ami  confirmed  by  the 
Supreme  Court   of  the  United   States,     in  short.  It  Is  In 
harmony  with  Justice  ami  good  policy. 
The  plan  further  proposes  to  allow  the  miners  who  have 

ami  who  may  hereafter  occupy  ami  Improve  mines  iii       I 
faith,  ami  according  to  local  rules,  to  purchase  at  the  rate 

of  $.'•  pel-  aei"  ami  receive  a  patent  therefore  In  such  a 
form  as  shall  main'  the  mine  with  its  dips,  spurs,  and 
angles  to  any  depth,  with  such  a  reasonable  amount  of 

.  surface  as  the  miners  shall  determine  hy  local  rules  to 
he  necessary  for  the  working  of  the  same.  li  also  provides, 
in  the  case  of  dispute  as  to  the  right  of  possession,  for 
the  determination  of  that  question  In  the  local  courts 

where  the  miners'  laws  are  understood  and  fairly  admin- 
istered. (I  makes  the  public  surveys  conform  to  nature, 

not  nature  to  the  surveys,  li  furnishes  the  means  to 

actual  settlers  of  acquiring  title-  to  their  homesteads  hy 
segregating  the  agricultural  from  the  mineral  lands,  and 
confirms  the  rights  to  the  use  of  water  and  the  rights  of 
way  for  ditches  as  established  hy  local  law  and  the  deci- 

sions of  the  courts.  In  short,  it  proposes  no  new  system. 
hut  sanctions,  regulates,  and  confirms  a  system  to  which 
the  people  are  devotedly  attached,  and  removes  a  cloud  of 
doubt  and  uncertainty  which  recently  has  depressed  and 
retarded  the  growth  and  prosperity  of  our  mining  com 
munlties.  In  my  opinion  this  bill  will  furnish  homes  to 
thousands  of  families,  give  stability  to  mining  titles,  in- 

vite capital,  and  greatly  increase  the  production  of  the 
precious  metals. 

Development  of  Mineral  Lands 

The  primary  conditions  upon  which  the  development  of 
our  national  wealth  depend  are:  (II  transportation;  (2) 
a  scientific  knowledge  of  mining:  (31  security  of  titles; 
and  (41  abundance  of  capital.  The  first  question  is  in- 

volved in  the  speedy  completion  of  the  Pacific  railroad. 
We  need  mining  colleges  in  the  mining  districts  where 
the  youth  of  America  may  study  the  science  of  mining 
with  the  laboratory  of  nature  before  him  as  a  guide,  and 
where  theory  and  practice  may  be  combined.  We  want 
a  law  of  the  character  of  the  bill  under  consideration  to 
establish  and  secure  mining  titles.  While  these  are  in 
doubt,  a  feeling  of  insecurity  will  paralyze  all  our  efforts. 
Let  a  just,  liberal,  and  definite  policy  be  adopted  toward 
the  miners.  Add  to  their  possession  the  absolute  right 
of  property,  and  you  will  have  laid  a  solid  foundation  for 
large  and  increasing  yields.  The  feeling  of  security  and 
independence  produced  by  the  right  of  property  in  the  soil 
is  the  real  foundation  of  our  stability  and  prosperity  as 
a  people.  A  nation  of  freeholders  is  a  nation  of  sove- 

reigns, but  a  nation  of  tenants  is  a  nation  of  slaves.  Let 
not  our  free  system  of  mining  be  degraded  into  miserable 
monopolies  or  disastrous  confusion,  but  let  it  be  confirmed, 
enlarged,  and  perfected,  and  the  great  national  bank  of 
redemption  in  the  West  will  never  refuse  specie  payment. 

(To  be  Continued) 

MtrftEA,  a  small  island  lllll  miles  easl  of  British  Papua. 

produces  a  considerable  amount  of  gold,  the  outpui  for  De- 

cember last  being  estimated  ac-$30,000.  It  is  reported  thai 
ore  containing  as  much  as  20  nz.  per  Eon  is  found,  a  modern 
mill  which  lias  recently  been  erected  there  commonly  I  reals 

Id  t<>  15-oz.  ore.  A  few  miles  south  is  the  island  of  Misima, 
having  an   area  of  7  sq,   mi.,  where  a   targe   mill   has  been 

erected  and  g   1  returns  are  confidently  expected.    A  local 

dredging  company  lias  been  formed  and  expects  t..  reap 

large  returns  from  working  the  rivers  of  the  northern  por- 
tion. A  neighboring  island.  Sudest,  is  reported  to  have,  next 

to  the  Klondike,  yielded  the  largest  output  of  gold  per 
square  mile  of  alluvial  working. 

A  Bill  to  Create  a  Commission  on  Mining 

It,-  it  enacted  b)   the  Sennte  and  House  <>i    Kcpri 

of  ilic  l  iiiieil  Siaies  oi  America  in  *'<->  ublod, 
ilini  a  i   issinii  is  hereby  created,  in  I   ailed  the  I 

■  ii   ..ii    (lining    Industry.     Said     lission   shall   he 

composed  <-(  eleven  persons,  to  be  appointed  a--  follows: 
Iwo  members  ..i  Ihe  Senate  (including  the  chairman  of  Ihe 

('i.iumiiiei      Mine-  ami   Mining  ami     member  to  lie 
appointed  by  the   President   of  the  Senate),  two  member* 
..i  the  II. .use  ..I  Representatives  (including  the  chairmn   

ilu  t'limiiiitii   i  Mines  ami  Mining  ami  one  member  to  be 

appointed  by   tl"'  Speaker  "i   the  House),  two  represents 

lives  ..I  mine  operators,  i»   presentatives  ..)  miners,  two" 
mining  engineers,  ami  one  representative  of  the  Bureau  of 
Mines,  to  be  appointed   by   the   President   of  the   United 

Sl.il.  -. 
Sec.  -.    Thai  the  members  of  this  commission  shall  be 

paid  actual  traveling  and  other  m   ssarj  expenses,    I  in 
addi   i  a  compensation  of  ten  dollars  per  diem  shall  be 

paid  those  who  are  not  officials  of  the  Qover   m  during 
their  servic    said  co   ission  and  while  engaged  on  the 

work  of  the  (   imission  and  while  going  to  or  returning 

from  such  work.    The  commission  is  authorized,  as  a  whole 
or  by  siiliciiuniiti   f  the  commission  duly  appointed,  to 

bold  sittings  and  public  bearings  any  where  in  the  United 
Stales,  to  semi  for  persons  and  papers,  in  administer  oaths, 

to  summon  and  compel  the  attendance  of  witnesses  and  to 

compel  testimony,  and  to  employ  such  secretaries,  experts. 
stenographers,  and  other  assistants  as  shall  be  necessary 
to  cany  .ml  the  purposes  for  which  such  commission  is 
created,  and  to  authorize  its  members  or  its  employees  to 
travel  In  or  outside  of  the  United  Slates  mi  the  business  of 
the  commission. 

Sec.  3.  That  said  commission  may  report  to  the  Congress 

its  findings  and  recommendations  from  time  to  time,  and 

shall  make  a  final  report  not  later  than  two  years  after  the 

date  of  the  approval  of  this  Act.  at  which  time  the  term 
of  this  commission  shall  expire  unless  il  shall  previously 

have  made  final  report,  and  in  the  latter  case  the  term  of 
the  commission  shall  expire  with  the  making  of  its  final 

report,  and  the  commission  shall  make  at  least  one  report 

In  the  Congress  within  the  first  year  of  its  appointment  and 
final  report  at  the  end  of  two  years. 

Sec.  4.  That  the  commission  shall  inquire  into  the  gen- 
eral i   lition  of  labor  employed  in  the  mining  industry  of 

the  United  States,  and  especially  as  to  the  safety  of  mining 

and  the  methods  of  more  efficient  mining  and  the  conserva- 

tion of  the  mineral  products  of  the  United  States;  into  ex- 
isting relations  between  employers  and  employees;  into  the 

growth  of  associations  of  employers  and  of  wage-earners 
and  the  effect  of  such  associations  upon  the  relations  be- 

tween   employers   ami   employees;    inln   any    methods  which 
have  b    tried  in  any  Stale  or  in   foreign  countries  for 

maintaining  mutually  satisfactory  relations  between  em- 

ployees and  employers;  into  methods  tor  avoiding  or  adjust- 

ing labor  disputes  through  peaceful  and  conciliatory  media- 
tion and  negotiations;  and  into  the  scope  and  methods  and 

resources  of  existing  bureaus  of  labor  and  of  mines,  and 

inln  possible  ways  of  increasing  their  usefulness  so  far  as 

i  lie  mining  industry  is  concerned.  The  commission  shall 
seek  in  discover  ami  in  point  nut  the  underlying  causes  of 
dissatisfaction  in  the  mining  situation. 

Operating  costs  at  the  Easl  Eand  Proprietary  have 

risen  from  14s.  9d.  in  January  1911  to  Ills.  4d.  in  December. 

This  is  due.  according  to  a  recent  report  by  H.  Ross  Skin- 
ner, the  superintending  engineer,  In  an  alteration  in  the 

basis  of  calculating  tonnages,  decrease  in  tonnage  milled, 

revision  of  the  classification  of  development  work,  the  ex- 

clusion from  tonnage  milled  of  such  items'  as  'accumulated 
slime'  and  the  increase  of  fixed  charges  due  In  curtailment  of 
development. 

*A  bill  (H.  R.,  22342)  introduced  in  the  House  of  Repre- 
sentatives on  March  26  by  M.  D.  Foster,  chairman  of  the 

Committee  on  Mines  and  Mining. 
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Elevating  Ten-Cent  Gravel  at  a  Profit 
Bv  C.  S.  Haley 

California,  from  the  very  first  discovery  of  gold,  in  1S4S, 
has  well  deserved  the  title  of  the  Golden  State.  The  early 

product  ion  from  surface  deposits  of  gravel,  when  individual 
prospectors  poured  a  golden  stream  into  the  coffers  of  the 

nation  from  the  pan.  the  rocker,  the  long-torn,  and  the 

ground-sluice,  was  later  given  a  longer  lease  of  life  by  the 
adoption  of  high-pressure  giants,  which  uncovered  the 
deeper  and.  in  many  cases,  richer  gravels.  Coincident  with 

'  the  rattle  of  the  boulders  through  the  sluices  came  the  de- 
velopment of  lode  mining-,  and  the  roar  of  many  hundred 

stamps  along  the  {{other  Lode  evidenced  the  healthy  con- 
dition of  a  flourishing  industry. 

Later,  when  the  agricultural  interests  hegan  to  predomi- 

nate, and  the  ravages  of  tin-  mud-swollen  Sacramento  forced 
the  curtailing  of  the  hydraulic  output,  it  seemed  as  though, 
when  the  richer  quartz  veins  were  exhausted,  with  them  the 

golden  ilood  would  cease.  In  fact,  in  the-  later  eighties  anil 
early  nineties,  a  decline  in  production  set  in  which  was  so 
obvious  that   on   all  sides  it   was  freely   predicted   that   the 

ing    iic  if'-  broader  lower-grade  river  bars  which  are,  in  the 
main,  very  slightly  above  the  beds  of  the  present  rivers. 

Every  experienced  miner  knows  that  in  handling  low- 
grade  gravel  capacity  is  the  main  essential,  in  so  far  as  it  is 
consistent  with  saving  the  gold.  In  cutting  down  operating 

expenses  and  reducing  overhead  cost  per  cubic  yard,  lies  the 

secret  of  success  with 'gravels  of  this  type.  It  is  equally 
evident  that  capacity  is  limited  by  facility  in  the  disposal  of 
tailing,  other  conditions  being  favorable.  This,  in  the  past, 

has  been  the  meat  advantage  of  the  dredge  over  the  hy- 
draulic giant  for  the  low  river  bars.  In  spite  of  the  large 

initial  cost  and  the  consequent  overhead  expense,  the  in- 
crease in  capacity  has  more  than  made  up.  However,  it  is 

my  purpose  to  show,  from  facts  in  my  own  experience,  first, 
that  by  the  employment  of  very  simple  means,  the  giant  can 

pete  with  the  dredge  for  the  banks  of  more  moderate 

depth  (say  up  to  50  ft.)  ;  and.  second,  that  on  bars  of  this 
type  which  are  now  closed  by  the  debris  law,  the  hydraulic 
giant  can  be  operated  at  its  best  capacity,  where  the  slightest 

SIDE  ELEVATION  or  ELEVATOR.     THE  DOTTEli  LINE  INDICATES  THE  POSITION'  OF  THE  GRIZZLY. 

dawn  of  the  new  century  would  find  the  state  shorn  of  the 

title  which  was  her  early  pride.  By  this  time,  the  hydraulic 
division  of  the  industry  was  practically  confined  to  the 
northern  portion  of  the  state,  whose  streams,  tributary  to 

the  Klamath  and  the  Pacific,  were  unaffected  by  the  debris 

law.  In  the  eastern  and  central  portion,  such  gravels  as 

were  worked  were  mainly  handled  by  drifting,  as  in  the 

ancient  channels  of  the  Sierras,  whose  gravels  were  mostly 
capped  by  prehistoric  lava  flows. 

But  the  beginning  of  the  new  century  saw  the  develop-  i 
ment  of  a  new  industry,  which  was  destined  to  restore  the 

production  to  respectable  proportions.  The  utilization  of 
bucket  dredges  opened  a  new  and  hitherto  untried  field  to 
the  miner.  The  broad  stream  beds  of  the  Yuba,  the  Feather, 

and  other  tributaries  of  the*  Sacramento  became  a  prolific 
source  of  wealth,  and  the  waning  production  soon  began  to 

advance  by  leaps  which  offset  the  decline  of  quartz  mining, 

until  in  1910  the  dredges  produced  more  than  38%  of  the 
entire  gold  output  of  the  state. 

Naturally,  the  marked  success  of  the  gold  dredges  attracted 
the  attention  of  gravel  miners  all  over  the  coast.  In  the 

northern  counties  of  Siskiyou.  Trinity,  and  Humboldt,  as 

well  as  Del  Norte,  the  hydraulic  mining  industry  has  been 
for  some  years  on  the  wane.  The  richer  bars,  with  good 

'dumps,'  or  storage  space  for  the  disposal  of  tailing,  have 
been  gradually  worked  out.  and  aside  from  those  which  are 
so  difficult  of  access  with  water  that  their  extent  does  not 

justify  the  necessary  expenditure,  the  only  gravels  remain- 

impounding  room  is  available  at  the  start,  without  disturb- 
ing the  well-earned  repose  of  any  farmer  in  the  Sacramento 

valley. 

The  dredge  has  its  limitations,  and  this  fact  is  nowhere 
more  clearly  evidenced  than  in  operation  on  the  river  bars 

of  northern  California.  The  gravels  of  the  Scott,  the 

Trinity,  the  Salmon,  and  the  Klamath  rivers  are  for  the 
most  part,  on  account  of  geological  and  topographical 
reasons,  of  a  different  type  than  those  of  the  great  dredging 

fields  of  the  east-central  portion  of  the  state,  and  in  most 
cases  the  distribution  of  the  gold  is  different.  Ideal  dredg- 
ing  ground  is  free  from  large  boulders,  has  fairly  smooth 
soft  bedrock,  and,  more  important  than  all  else,  the  gold  is 
evenly  distributed  through  the  gravel,  and  does  not  lie  chiefly 
on  the  bedrock.  Besides  this,  the  bare  must  be  of  sufficient 

extent  to  justify  the  initial  expense  of  installation,  with  its 

subsequent  yardage  cost  in  depreciation  and  interest. 

To  these  conditions  the  productive  low-grade  gravels  of 

Yuba,  Butte,  and  Sacramento  counties  very  largely  con- 
form. On  the  other  hand,  the  bars  of  the  more  mountainous 

northern  streams,  with  their  greater  grades,  present,  in  the 
main,  conditions  decidedly  the  reverse.  The  bare  average 

from  twenty  to  one  hundred  acres  in  extent,  although  they 

may  be  in  frequent  succession  on  opposite  sides  of  the 

same  river.  The  ground  is  decidedly  heavy,  and  boulders 

weighing  from  one  to  five  tons  are  common.  And,  most  im- 
portant of  all,  in  many  cases  the  gold  which  goes  to  make 

up  even  the  low  yardage  average,  lies  chiefly,  or  in  very 
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However,  this  implj    thai   dredge   installation 

npon  thi  -  a  waste  of  money  in  all  eases.    In  the 
valley  of  the  8cott,  for  instance,  where  the  river  has  a  mora 
gentle  grade  and  has  formed  large  bars,  there  is  no  question 
bnl  what  than  is  .1  considerable  quantity  of  ground  avail 
aide  for  dredging  purposes.  Ii  i-  nol  the  purpose  of  this 
article  i"  dee]  with  ground  of  ilii.-  type,  bnl  with  ground 
which  from  its  nature  can  better  be  bandied  by  an  adapta- 

tion of  the  hydraulic  process  to  its  needs. 
Obviously,  in  bars  of  the  type  described,  available   tor 

hydraulic  installation  ami  yet   too  low  on  the  river  lied   for 
the  easj  removal  of  tailing,  some  method  of  elevation  must 
be  adopted  which  will  stark  the  tailing  last  enough  to  allow 
a  tremendous  yardage  during  the  wain-  season,    i  have  dis- 

I.  very  briefly,  in  a  former  article  in  the  Mining  ami 
liflc  Press,  the  methods  in  use  in  northern 

California,  and  have  since  bad  occasion  for  a  more  or  less 

extended  study  of  one  ol  these  methods  which  has  only  re- 
eently  been  put  in  general  practice,  and  which  seems  likely 
to  furnish  a  solution  for  the  proble   f  han, lliii'.'  profitably 
the  low-grade,  poor  dump  bars  of  rivers  of  this  type,  as 
well  as  the  problems  of  operating  some  or  the  richer  gravels 

of  tin-  Sierras  without  running  afoul  of  the  debris  law.  In 
fact,  the  low  yardage  cost  possihle  by  an  application  of  this 
method  comes  dangerously  near  to  competition  with  the 
dredging  industry  in  its  own  chosen  field. 

The  elevating  system  described  was  developed  several 
years  ago  and  patented  hy  an  operator  on  Coyote  creek,  in 
Josephine  county.  Oregon.  Installations  have  been  made  as 
far  distant  as  Alaska  and  South  America,  hut  it  is  only  of 
late  years  that  it  has  begun  to  attract  attention  in  the  land  of 
its  birth.  The  principle  of  the  machine  is  very  simple.  It 
consists  of  an  approach,  or  apron,  running  from  the  bed- 

rock up  into  the  elevator,  and  the  main  elevator,  which  is  an 

inclined  trough  about  8  ft.  wide,  with  sides  tapering  from 
12  ft.  high  at  the  bottom  to  6  ft.  at  the  upper  end.  The 

pitch  of  the  incline  is  about  17°,  and  the  total  length  varies 
from  80  to  100  ft.  Besides  the  apron,  which  is  about  10  ft. 
long,  the  first  20  ft.  of  the  incline  is  solid,  and  lined  with 

%-in.  steel;  as  are  the  sides.  Above  this,  and  extending  clear 
to  the  top  of  the  incline,  are  grizzly-bars  made  of  2y2  by 
6-in.  timbers  covered  with  3-in.  steel  %  in.  thick.  Beneath 
the  grizzly-bars  is  the  bottom,  sloping  down  to  the  sluice- 
box,  which  runs  out  directly  beneath  the  grizzly-bars,  and 
is  trussed  for  the  first  10  ft.  to  the  framework  of  the  ele- 

vator. The  bottom  beneath  the  grizzly  is  lined  with  No.  1-1 
steel,  as  is  the  sluice-box.  The  bottom  of  the  solid  portion 
of  the  incline,  beneath  the  lining,  consists  of  double  l^-in. 
hoards;  that  below  the  grizzly  of  a  single  thickness  of  the 
same.  The  sides  of  the  elevator  are  double  boarded.  The 

space  below  the  line  of  the  grizzly  is  about  16  in.  deep,  and 

the  grizzly-bars  are  about  2V2  in.  apart.  Supporting  the 
bars  are  2  by  8-in.  stringers,  running  from  the  sluice-box 
up  to  the  top  of  the  grizzly.  The  riffles  in  the  sluice-box, 
which  is  made  in  sections  and  built  out  from  the  elevator, 
are  made  of  2  by  4-in.  scantling,  covered  with  ̂ -in.  steel 
strips,  about  4  ft.  long,  and  set  erossways  in  the  box  about 
2  in.  apart.  Larger  and  heavier  riffles  are  set  lengthways  at 
intervals.  As  nothing  but  the  fine  goes  through  the  sluice, 
these  riffles  are  amply  durable.  The  construction  of  the 
framework,  together  with  details  of  bracing  and  supports, 
is  shown  in  the  drawing.  Braces  may  be  made  of  6  by  6-in. 
or  even  heavier  timber,  but  if  it  is  convenient  to  procure 

them,  iron  tie-rods  for  tension  members  make  a  lighter  con- 
struction. Some  improvements  in  detail  of  design  may  also 

be  suggested  by  experience,  but  the  drawing  shows  the  con- 
struction of  an  elevator  now  in  actual  use  at  the  Red  Hill 

mine,  tie  property  of  the  Michigan  Salmon  Mining  Co.  at 

I  he 

machine. 

In  operating  with  this  elevator,  the  chiel    loss   in   dead 
work  consist*  in   moving   the  machine,   as   it    i~   aomewhal 
cuinbei         Also,  .,i   oourae,  a  bedrock  cut  ami  drain- 
boxes  are  necessary  to  drain  the  elm   I.    Howe* 
oi  a  derrick  is  nol  necessary,  as  boulders  up  to  5  ft  diam. 
can  he  driven  up  over  the  grizzly  an, I  oul    lie  dump  with 
fairly  •_.,.„!  pressure  ami  a  moderate  head  of  water,  Wings 
must  he  conducted  at  every  move  to  draw  ami  drive  against, 
a-  shown  in  the  illustration.    These  figures  of  actual  o] 
Hon  of  the  machine  al   the  Red   Hill   will  L'i\   •  idea  ol 
the  capacity  to  he  obtained,    Depth  of  hank,  aboul  20  la     ■ 
ft. j  average  .lump,  in  ft.;  gravel,  heavy,  containing  boulders 
up  to  five  tons  in  weight ;  capacity  when  running,  aboul  1200 
en.  yd.  p.-,  day;  amount  of  water  required,  aboul  1200 

in  two  No.  .'i  giants,  operating  under  ion  it.  pressure.    \\ 
water  is  light,  hy  shifting  from  the  field  -miii  to  iiie  elevator 
giant  al  intervals,  600  in.  will  give  a  dul.v  ,,1  nearly  1111)11 culiic  yards. 

The  method  of  operation  is  as  follows:  Tlie  elevator  drive 
giant  is  set  fairly  in  front  of  the  elevator,  at  a  distance  from 
the  apron  of  from  Sll  t„  UK)  ft.  This  remains  lived  in  its 
position   throughoul    the  run.  and  a  she. I   ma      he   liuilt.  over 

TDK    ELEVATOR    AT    WOKK. 

it  to  protect  the  elevator  'piper'  from  chance  flying  gravel 
from  the  field  giant.  The  latter  giant  is  used  to  cut  down 
and  drive  up  the  gravel  from  behind  and  to  one  side  of  the 
elevator  giant,  and  will  easily  keep  the  elevator  giant  busy. 
The  operation  of  the  elevator  giant  is  the  most  important 
part  of  the  whole  thing,  and  requires  a  skilled  piper,  who 
by  careless  work  can  lose  several  times  his  wages  in  a  very 
little  while.  As  the  mixed  gravel  is  driven  up  to  him  by  the 
field  giant  and  stacked  in  front  of  the  elevator,  he  drives  it 
up  on  the  apron  and  the  solid  portion  of  the  elevator  below 

the  grizzly.  Here  the  fine  and  the  gold  must  be  'boiled  out' 
upon  the  grizzly,  and  the  utmost  care  must  be  taken  not  to 
throw  the  gold  clear  through  upon  the  dump.  Carelessness 

in  this  respect  caused,  in  one  case  of  which  I  know,  the  con- 
demnation of  this  elevator  and  the  installation  of  a  hydraulic 

system  which  will  give  nowhere  near  so  great  capacity. 
After  the  fine  has  all  been  boiled  out  into  the  boxes  (an 
operation  which  does  not  require  a  great  deal  of  time),  the 
dry  boulders  are  then  driven  out  over  the  grizzly  upon  the 
dump.  As  the  width  of  the  machine  is  about  S  ft.,  its  capacity 
exceeds  that  of  a  3-ft.  sluice-box  on  an  8-in.  grade  with  the 
same  water  and  the  same  type  of  gravel,  necessitating  throw- 

ing out  the  water  and  wasting  time  with  a  derrick.  In 
fact,  it  so  far  exceeds  the  capacity  of  the  latter  that  I  have 
seen  10,000  cu.  yd.  of  gravel,  averaging  about  5c.  per  yard, 
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j ■  ii t  through  the  machine  with  <»«>«>  in.  of  water,  the  dump 

piped  "u(  of  the  way  by  moving  the  elevator  giant  forward 

for  thai  purpose  and  then  resetting,  and  everything  in 

shape  for  another  run  in  the  same  position  within  twenty 

days.  This  includes  cutting  down 'ami  all  the  innumerable 
details  of  handling  which  necessitate  dead  work.  At  any 

rate,  gravel  worth  5c.  paid  all  expenses  during  the  time  of 

handling,  under  conditions  which  by  any  other  process  I 

know  would  have  been  absolutely  assured  of  a  dead  loss. 

Alter  the  dump  is  filled  tip  t"  the  tup  of  the  grizzly,  ex- 

tensions can  he  built  out  upon  it  by  laying  stringers,  or 
sills,  and  covering  with  ordinary  1-in.  hoards  in  two  thick- 

ne-ses.  This  extending  process  may  he  repeated  several 

title's  before  it  becomes  necessary  to  pipe  the  dump.  A 
giant   run  specially  for  the  purpose  of  piping  the  dump 

would,  of  course,  save  a  good  deal  of  time.  By  this  means 
an  acre  per  month,  20  ft.  deep,  could  readily  he  put 

through  without  moving.  Another  good  feature,  if  the 

water  were  available,  would  he  to  have  a  ditch  along  the 
of  the  bar,  parallel  with  the  direction  of  working, 

which  would  supply  about  two  hundred  inches  as  a  eon- 

stant  teed  for  the  sluice-box.  As  in  all  gravel  mining, 
care  mnst,  of  couree,  he  taken  that  the  box  does  not  clog  up 
with  sand  and  run  over.  About  oil  or  lit)  ft.  of  riffles  of 

the  type  described   is  amply  sufficient   for  any  sluice-box. 
The  grade  of  the  box  should   be  steep. 

The  length  of  run  that  can  be  made  with  the  elevator  in 

one  position  depends,  of  course,  on  local  conditions,  and  tic 
length  of  drive  available  with  the  pressure  and  water. 

Con, I  pressure  is  highly  desirable  with  this  type  of  machine. 
Caw  must  be  taken  in  each  move  to  see  that  there  is  plenty 
of  dump  room.  The  fine  dump,  of  course,  piles  up  in  front 
of  the  sluice-box  and  must  be  piped  back  every  hour  or  so. 
This  occupies  more  space  than  the  coarse  boulder  dump  at 
the  hack  of  the  elevator,  and  it  is  advantageous  to  run  il 
off  into  the  river  if  possible.  Hut  by  piping  it  back  with 
a  dump  giant,  where  the  water  is  available,  after  the  first 
run  has  been  made,  the  machine  cleats  its  own  room  so 

fast  that  with  the  slightest  impounding  space  to  start  with, 
the  entire  detritus  can  he  stacked  back  on  the  ground  as 
neatly  as  any  dredge  it:  existence  could  do  it. 

After  a  run  has  been  made,  comes  the  chief  loss  in  dead 
work:  that  of  moving  the  elevator.  The  wings  must  be 
torn  down,  to  be  rebuilt  when  the  elevator  is  again  in  place. 
Skids  are  then  prepared,  made  of  peeled  poles  blocked  up 
level  at  intervals  of  about  S  ft.  apart  along  the  line  of 
motion,  (arc  must  be  taken  to  have  the  blocking  firm  and 
the  skids  braced.  The  apron  is  removed  from  the  front  end. 
and  is  handled  separately.  The  elevator  itself  rests  on  lone, 
stringers  running  its  full  length,  made  of  about  12  by  12- 
in.  timber.  These  stringers  slide  over  greased  skids.  Four 
men.  together  with  a  mule  and  a  capstan  for  motive  power, 
with  ̂ j-in.  cable  and  triple  blocks,  can  move  one  of  these 
machines  ami  set  up  the  wings  ready  for  operation  in 
eight  or  nine  days,  including  moving  the  giants  and  pipe- lines. 

This  dead  work  necessitates  loss  of  water  season.  This 
can  readily  be  obviated  by  having  two  machines  on  differ- 

ent parts  of  the  bar.  In  fact,  if  the  property  is  large 
enough,  four  machines  would  just  about  occupy  the  entire 
time  of  u  moving  crew,  and  gravel  could  be  kept  moving 
continuously  over  three  of  them,  thus  bringing  down  over- 

head cost  caused  by  capital  invested  in  original  water 
equipment.  In  even  the  most  isolated  mountain  regions, 
where  timber  is  available,  a  machine  of  the  size  indicated 
can  he  built  al  b  eosl  tiol  I-  exceed  $3900,  which  is,  of 
course,  very  slight  compared  to  the-  eosl  of  the  average 
water  installation.  Four  machines,  on  a  20-ft.  bank,  even 
of  the  heaviest  gravel,  should  have  no  difficulty  in  moving 
ten  acre-  of  ground  in  a  five-month  water  season.  The 

operating  cost,  exclusive  of  overhead  expense,  in  a  country 
such  as  that  of  the  Salmon  river,  would  be  about  $15,000, 

or  in   the  neigh!.  .",,-.   per  cubic  yard. 
These    figures    are    based    on    actual    operating   experience 

in  the  Salmon   river  country,  where  the  gravel  is  usually 
low   grade   and   variable.      With   one   machine   in   operation. 

100,000  yd.  is  handled  annually  at  the  Red  Hill,  at  an  actual 

eosl  of  about  $6000,  or  tic.  per  cubic  yard.  Overhead  cost, 

including  amortization  of  capital,  of  course,  brings  this  up. 
In  short,  the  advantages  of  the  system  are  these.  Ground 

which  woidd  ordinarily  require  a  derrick  and  a  good  dump 

can  he  worlQd  to  advantage,  ami  ample  room  he  found  for 
the  disposal  of  tailing,  thus  ensuring  capacity,  essential  in 

working  low-grade  bars.  Such  ground,  if  worked  by  hy- 
draulic elevator,  would  require  constant  clearing  of  pits,  a 

great  head  of  water  (the  average  amount  of  solid  matter 

handled  being  only  -i' ,  by  weight  compared  to  the  weight 
of  water  necessary)  and  much  more  time  lost  in  moving, 

as  well  as  giving  much  less  duty  to  the  miner's  inch.  By 
using  a  large -number  of  machines,  and  thus  conserving  the 
water  season  and  cutting  down  overhead  yardage  Boat, 

gravel  of  the  type  described  can  be  handled  at  a  total  cost 
of  between  0  and  7c.  per  yard,  and  gravel  of  the  dredging 

type  at  a  much  lower  figure.  K 

Now  for  the  second  point.  The  use  of  machines  of  this 

type  need  not  he  confined  to  the  Klamath  and  its  tribu- 
taries, in  this  state.  Locked  in  the  gravels  of  the  Sierras 

and  of  the  northern  tributaries  of  the  Sacramento  is  a  tre- 

mendous wealth,  unavailable  by  reason  of  the  nature  of  the 

ground  tor  the  dredge,  and  barred  by  the  debris  law  from 

recovery  by  ordinary  hydraulic  processes  without  the  use  of 
costly  impounding  dams.  Al  temps  have  been  made  to 
handle  some  of  this  by  hydraulic  elevators,  but  they  have 

tailed  for  various  reasons.  As  stated  before,  the  hydraulic 
elevator  in  any  given  time  moves  but  four  parts  in  one 
hundred  of  solid  matter.  The  remaining  96%  consisting 

of  water  used  in  the  operation  of  the  elevator  and  in 

driving  the  material  to  it.  represents  a  tremendous  waste 
of  power  which  should  be  used  in  tearing  down  and  driving 
material.  This  excess  water,  further,  is  bound  to  carry  a 

huge  proportion  of  the  debris  down  to  the  rivers,  and 
bring  the  operator  at  once  into  conflict  with  the  law.  On 
the  other  hand,  a  box  elevator  of  the  type  described  uses 

much  less  water,  requires  a  much  smaller  drain,  and  de- 
posits the  tailing  in  piles  similar  to  a  dredge,  so  that  by 

the  use  of  a  dump  giant,  the  entire  debris,  with  the  ex- 
ception of  a  small  amount  of  silt,  can  be  kept  on  the  bar. 

In  view  of  the  enormous  wealth  which  is  at  present  tied  up 
in  these  bars,  cannot  some  ground  be  found,  under  these 
circumstances  upon  which  the  mining  interests  of  the 

Sierras  and  the  agricultural  interests  of  the  Sacramento 

valley  can  unite  on  a  common  footing?  I  can  see  no 
reason  why  they  should  not. 

Of  course,  there  are  many  improvements  which  will 

probably  suggest  themselves  to  the  practical  operator;  im- 

provements in  rigidity  and  lightness  of  construction,  tend- 
ing to  facilitate  moving,  as  well  as  improvements  which 

tend  to  eliminate  the  personal  equation  brought  in  by  care- 

less piping,  and  prevent  loss  of  fine  gold,  jamming  with 
boulders  and  similar  evils;  also  to  conserve  all  the  water 

for  the  boxes.  The  machine  as  it  stands,  however,  cer- 
tainly deserves  more  general  use  than  it  has  as  yet  received. 

and  will  be  a  means  of  solving  the  problems  of  many 

hydraulic  operators  confronted  with  a  lot  of  poor-dump, 
low-grade  gravel,  as  well  as  being  of  great  assistance  under 
more   favorable  conditions. 

PbTROLEDM  in'  ARGENTINA. — According  to  the  report  of 
the  British  Consul  at  Buenos  Ayres.  the  discovery  of  petro- 

leum in  the  north  of  Argentina  has  been  confirmed  by  the 
result  of  a  Government  survey,  and  the  Department  of 

Mines  has  satisfied  itself  that  the  petroleum  Held  is  an  ex- 
tensive one.  that  the  oil  is  of  good  quality,  and  that  it  lies 

near  the  surface.  The  entire  district  is  being  reserved  for 
Government  exploitation. 

Tiif.  1'nion  of  South  Africa  exported,  during  1911,  gold 
to  the  value  of  $170,000,000,  diamonds  worth  $40,000,000, 

coal  lo  the  value  of  $.~>.2o0,000.  and  copper  in  ore  and  matte 
worth  $3,000,000.  The  value  of  the  tin  exported  was 
$1490,000,  while  it  is  interesting  that  ostrich  feathers  worth 
$11,000,000  were  exported  during  the  year. 
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Bj  B    i    i  at  *  "tt 

on  tin-  topic  b)    S     II 
Hull,  tin'  labia  i-4-<-  beloa  Iba  read  u-*i>,  among 

which   Mr.   Hall    point!  i"   A   a~  indicating  the  iin>st   «- 1 1 i 
ivw  under  A.  however,  an   t 

the  actual  Bgnraa  of  tin-  teat,  but   those  after  oorrectiou 
from  tin-  application  of  th<   iature  curve,  whereby  Mr. 
Hull  would  bring  them  from  a  condition  of  339!   moisture 
i    -     .  nl  which  the  other  testa  Bwra  made.     As 

I   have  pointed  out,  in  making  il»-  correction   for  power 

the  number  "t  ti  '  pei  24  In.. 
and  it   will   be    i   that    t"i    the  experiment    A    Mi     Hall 

Bui  Ibis 
which  can  be  shown  i"  I   utirelj   wrong,     All  il   thai 
result!   in   thai   column   were  obtained   directly    t   i   the 

actual    figures  of  tl»-  different    lasts.     With   thai    i"i    A, 
however,   tin-   was   nol    the   case.     This   was   obtained    by 

iremenl    from   the  curve   where,  between   the   pi 
(i  ami  If.  Mr.  Ball  has  nol  ventured  to  put  in  the  actual 
results  for  A.  bul  has  drawu  a  freehand  eurve  which  pi 
A  as  high  as  he  though!   fr    his  efticienc)  curve  il  ought 

to    !"■. 
I  -iii-r  the  Bgures  given  by  Mr.  Ball,  ii  can  be  directl] 

calculated   thai    the   amount   of  material    which   would    be 

GENERAL    SUMMARY    01 TESTS 

Remarks. ixe., Pebble 
loud. 

Pebble 
vol. 

Itev. 

per 

min. 

1 
Peripheral 

BpSM  nun. 

Moisture. Feed. Tons  per 

24  hrs. 

Hp. 
Work 

done  per 

unit. 

Net  output '*-120gnds" 

(tons  24  hrs.) 

Itel.  lurch. 

eft*,  per 

hp. 
<aj 

P 
lb. 

1200 
0-5 

41 

369  ft. 
880 

72 

G-3 

8-89 
2-27 

4-45 

c 1200 
0-5 n 869   „ 880 9-6 

50 

3-86 2-84 
6-45 

Feed  tests    . 
B 

0 

1200 

1200 
0-5 

0-5 

•11 

41 

869   „ 

869   „ 

380 

88-0 

12-6 

14-4 

5-1 
5-6 

2-82 2'91 

2-95 

8-81 

702 

7-48 *A 

1200 0-5 41 
869   „ 

88-0 
18-6 

5-8 2-58 3-96 8-29 

R 1200 0-5 
41 

869   „ 

88-0 
28-0 

6-6 
209 

8-79 

7-28 

| 
D 1200 05 41 869  ft. 

800 
12-6 

5-7 

2'99 2-93 

6-61 

Moisture 

*B 

1200 
0-5 

41 
869   „ 

37-7 
12-6 

50 

2-82 
2-95 

7-11 

tests     1 E 1200 
05 

41 

369   „ 

500 

12-6 

6-2 

8'05 

2-95 

616 

1 F 1200 0-5 41 
369  „ 

58-0 

12-6 

60 

2-84 

2-97 

5'96 

f 

*G 

900 
0-37 41 

869  ft. 

88-0 12-6 

4-9 

2-75 
2-65 

7-07 

Pebble      J 
load  tests    \ 

B 1200 
0-50 

41 

869   „ 

880 
12-6 

51 

2-82 

2-78 

7-02 

I H 1500 
0-68 

41 
369  „ 

88-0 

12-6 

69 

8-81 3-40 

604 

/ T 1200 05 33 297  ft. 880 

7-2 

6-8 

4-19 
2-45 

4-48 

Speed  tests  ■ 
P 

1200 

1200 

0-5 

0-5 

37 

41 

888   „ 

869   „ 

88-0 

88-0 
7-2 7-2 

51 
6-3 

4-17 

8-89 

2-59 
2-27 

5-89 

4-45 

I S 1200 0-5 
46 414   „ 

880 

7-2 

7-5 

408 

2-48 
S-87 

Most  efficient  test  of  series. 

Mr.  Ball  has  made  a  serious  mistake.  The  actual  power 
consumed  at  33%  moisture  is  given  as  5.3  hp.  At  38% 
moisture,  from  the  moisture  power  curve,  it  should  cer- 

tainly be  less.  However,  Mr.  Ball  lias  increased  it  from 
5.3  to  5.S  instead  of  decreasing  it.  noting  with  satisfaction 

that  this  figure  conforms  so  well  to  the  power-curve  which 
he  drew  without  its  help.  It  will  be  seen  that  if  this 

power  had  been  logically  corrected  it  would,  on  the  con- 
trary, have  destroyed  that  eurve. 

It  may  be  argued  that  in  any  case  the  results  of  test  A. 
as  they  actually  stand  and  without  the  advantage  of  the 
correction  for  moisture,  still  indicate  the  most  efficient  feed, 

the  relative  mechanical  efficiency  of  that  test  being-  7.7fi. 
By  reference,  however,  to  the  table  of  crushing  efficiency 
given  in  the  original  paper,  it  can  be  shown  that  that 
statement  is  open  to  very  great  doubt.  In  that  (able,  which 
is  derived  from   the   feed  tests,   there   is  a   column   giving 

•From  the  Bulletin  of  the  Institution  of  Mining  and 
Metallurgy.  A  discussion  of  the  article  by  H.  Standisli 
Ball,  Mining  and  Scientific  Press,  September  23,  1911. 

crushed  through  120-mesh,  in  that  experiment,  in  24  hr., 
is  2.7(1  tuns,  or,  if  it  be  increased  to  the  greater  efficiency 

nl  38$  moisture,  2.97  tmis.  With  these  figures — and  they 
are  the  only  ones  which  can  be  justified  from  the  data 
given — the  crushing  efficiency  of  experiment  A  is  far  from 

being  the  best  of  the  lot.  It  may  be  argued  that  crush- 
ing efficiency  is  not  a  measure  of  mechanical  efficiency, 

since  it  does  not  take  the  power  into  account,  but  it  is 
in  any  case  an  effective  measure  of  the  work  done,  and 
Mr.  Ball  in  more  places  than  one  has  not  failed  to  rec- 

ognize the  correctness  of  the  indication  it  affords  as  to 
efficiency.  The  relatively  low  crushing  efficiency  of  this 

lost  A.  therefore,  subjects  to  considerable  doubt  Mr.  Hall's 
conclusion  that  his  results  show  a  critical  feed  in  the 

experiment  A.  In  this  connection  I  take  the  word  "criti- 
ic-al"  to  mean  a  position  from  which  a  small  departure 
will  cause  a  serious  change  of  efficiency.  To  show  the 

difficulty,  however,  of  checking  Mr.  Ball's  ligures  here  and 
elsewhere  throughout  the  paper,  I  would  refer  to  the  num- 

ber of  tons  for  the  experiment  G  in  this  table  of  crushing 
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efficiency.     This  is  given  as  '-'..".4,  whereas  in   the  general 
summary  of  tests  near  the  end  of  the 'paper  it   app 
as  2.34,  and  if  it  be  worked  onl  from  the  data  on  page  22 
the  figure  2.6S  is  obtained. 

After  the  tests  on  feed  come  those  for  moisture.  As 

Mr.  Ball  remarks,  the  outstanding  feature  of  these  tests 

is  the  great  efficiency  of  a  moisture  of  37.7$  above  all 
others,  this  being  the  percentage  of  moisture  in  test  B. 

It  is  seen,  however,  that  this  efficiency  is  due  entirely  to 
the  lower  power  recorded.  Further  inspection  shows  this 
low  power  to  be  so  singular  as  to  require  confirmation. 

This  view  is  strengthened  by  reference  to  the  moisture 
diagram.  The  black  dots  with  circles  around  them  in  that 

diagram  represent  the  power  readings,  and  it  is  seen  how 
entirely  unsupported  the  position  of  B  is,  and  how  en- 

tirely isolated.  So  much  is  this  the  case,  that  there  are. 

I  think,  few  who  would  be  bold  enough  to  include  it  in 

drawing  any  potrer-curve.  Mr.  Ball  appears  to  take  com- 
fort and  confirmation  from  tile  fact,  which  he  considers 

notable,  that  the  power  curve  is  practically  the  efficiency 

curve  inverted.  But  the  fact  that  when  the  power  is  given 
low  the  efficiency  appears  high,  is  a  natural  and  not  a 
notable  fact.  He  would  again  till  the  gaps  in  his  own 

experiments  by  bringing  other  authorities  to  his  help. 
Walter  Meal,  who  from  his  experiments  concluded  that 

there  was  a  definite  critical  point  in  the  percentage  of 
moisture,  is  the  first  one  named.  It  was  he.  indeed,  who 

first  used  the  expression  "critical"  in  this  connection;  but. 
if  his  results  be  carefully  examined,  it  will  be  found  thai 

out  of  his  eight  experiments  the  one  made  in  the  i) 

borhood  of  399!  moisture  had  the  advantage  of  the  others 
in    the    largest    and    coarsest     feed,    two    conditions    which 

might  well  of  themselves  account  for  the  greater  efficiency 

at  that  moisture.     I  .1..  not,  however,  wish  it  to  lie  thought 

that   I  consider  thai   Neal's  experiments  are  thereby  i   
pletcly  vitiated.  I  believe  that  they  point  to  a  gi 
efficiency  in  the  neighborhood  of  39$,  but  T  do  not 
think  that  they  indicate  any  critical  position.  Sherrod  is 

quoted  as  considering  40  to  4"ir;  moisture  as  the  besl 
under  the  circumstances  of  his  equipment,  thereby  indi- 

cating that  in  his  opinion  a  range  of  good  efficiency  ex- 
isted. 

Of  Smart,  it  is  stated  that  in  the  tests  carried  out  upon 
the  Rand  he  found  38.59!  as  (he  most  efficient,  but  on  ex- 

amining the  reference  to  this  authority,  it  is  seen  that  when 

speaking  of  the  introduction  of  Caldeeott  cones  at  a  plant  in 

Mexico,  he  said :  "As  under  the  conditions  of  this  plant 
38%  moisture  gives  a  considerably  higher  tube-mill  effi- 

ciency than  higher  or  lower  dilutions,  a  satisfactory  tube- 

mill  product  was  in  this  way  secured."  He  was  not  speak- 
ing of  any  particular  moisture  tests  made,  certainly  not 

of  any  made  upon  the  Rand. 

Lastly,  there  are  the  experiments  of  Fox.  of  whom  Mr. 

Ball  says  that  he  ''discovered  that,  taking  the  power  con- 
sumed in  conjunction  with  the  fine  grinding,  the  most  effi- 

cient moisture  would  be  39.6."  On  examining  the  refer- 

ence to  that  authority,  it  is  seen  that  Fox  says :  "Compar- 
ing Fig.  3  and  4.  it  would  seem  that  after  the  percent- 
age of  solution  in  the  pulp  has  reached  about  35^,  both 

the  fine  grinding  and  the  power  consumption  stay  reason- 

ably uniform,"  a  statement  which  shows  that  he  was  quite 
unaware  that  his  experiments  had  indicated  a  critical  moist- 

ure, at  39.G.  These  two  figures  are  those  given  in  Fig.  10 

on  page  46  of  Mr.  Ball's  paper,  but  in  transcribing  the 
curve  marked  'moisture  efficiency,1  a  serious  alteration  in 
its  properties  has  crept  in.  which  places  the  highest  effi- 

ciency at  the  moisture  of  9.6,  whereas  the  real  curve  shows 
that  an  equally  high  efficiency  was  obtained  at  about 

moisture,  this  being  the  percentage  which  Fox  himself 
selects  for  comment.  It  is  further  to  be  noted  that  if  the 

power  be  taken  into  account,  the  highest  mechanical  effi- 

ciency in  these  experiments  by  Fox  occurs  will)  a  moisture 
of  28.57  per  cent. 

Concerning  the  pebble  load,  three  tests  were  marie  which 

appear  to  indicate  thai  a  light  load  is  mechanically  more 
efficient,  though  a  heavier  load  crushes  more,  these  results 

agreeing  with  those  made  by  Fox. 

Concerning  the  speed,  four  tests  were  made,  from  which 

it  would  appear  that  Mr.  Ball's  tests  confirm  general  ex- 
ace.  A  remarkable  and  somewhat  doubtful  result  is 

that  which  shows  that  it  might  take  considerably  more 

power  to  dtive  a  charged  mill  at  a  certain  lower  speed 

than  a  higher  one.  Mr.  Ball's  experiments  having  shown 
this  to  have  been  the  case  as  between  33  and  37  revolu- 

tions per  minute.  It  is  true  that  toward  the  end  of  the 

paper  Mr.  Ball  gives  results  which  would  indicate  a  lubri- 
cating effect  of  the  feed.  Such  internal  lubrication  of  the 

teed  can  be  conceived,  but  speed  as  a  factor  of  lubrication 

is  decidedly  more  difficult  to  grasp,  and  until  further  con- 
firmation of  such  a  property  of  speed  is  available,  it  would 

appear  more  easy  to  conceive  that  the  power  readings  may 
have  been  wrong,  a  possibility  mentioned  by  Mr.  James. 

There  is,  in  fact,  some  reason  to  doubt  the  power  read- 
ings throughout.  In  addition  to  the  considerations  just 

given,  I  have  already  mentioned  the  singularly  low  and 

doubtful  power  in  the  case  of  experiment  B  of  the  moist- 
ure tests.  It  is  further  pertinent  to  remark  that  the  power 

consumed  in  the  condition  of  'running  light'  throughout 
the  experiments  varies  also  very  considerably.  It  is  stated 

that  the  "motor  was  first  run  light  for  a  few  minutes  to 
enable  the  power  consumed  by  the  shafting,  belting,  etc.. 

to  be  ascertained."  Seeing  that  this  is  a  carefully  speci- 
fied duty,  it  is  pertinent  to  ask  whence  come,  then,  the 

variations  from  2733  watts  to  S640  watts  in  the  power  con- 
sumed for  this  purpose. 

Finally.  Mr.  Ball  desires  lo  test  his  work  by  first  cal- 
culating what  the  efficiency  under  certain  set  conditions 

would  be.  and  then  running  an  actual  test  under  those 

conditions.  He  wishes  to  know  what  the  efficiency  would 
be  at  7.2  tons  feed.  35%  moisture,  pebble  load  of  half 
volume,  that  is.  1200  lb.,  ami  37  r.p.m.  By  calculation  he 

finds  this  efficiency  to  be  4.27.  He  then  runs  an  experi- 
ment, designated  U,  to  test  this  result,  and  an  efficiency 

of  4.32  is  obtained.  These  figures  agree  well,  but  unfor- 

tunately the  test  I"  was  carried  out  at  41  r.p.m.  If  it  be 
argued  that  in  stating  the  problem  the  figure  of  37  was  by 

mistake  given  in  the  place  of  41,  and  that  this  was  obvious 

from  Mr.  Ball's  calculation  on  page  50,  that  explanation 
may  be  accepted.  But  in  such  a  case  the  problem  repre- 

sents, with  only  one  variable,  the  conditions  under  which 
the  test  P  was  run,  this  variable  being  moisture,  and  the 

efficiency  given  to  that  test  in  the  statement  on  page  13 

has  only  to  be  corrected  for  moisture.  This  correction 
should  therefore  be  carried  out  on  exactly  the  same  lines 

as  the  correction  for  the  experiment  A  previously  consid- 

ered, the  two  positions  being  as  follows : 

Experiment  A. 
Actual  conditions. 

Feed         18.6  tons 
Moisture           33% 

Pebble   load     1200  lb. 

Rev.  per  min ....       41 
Efficiency         7.76 

Required  the  efficiency  at 

38%  moisture. 

Experiment  P. Actual  conditions. 

Feed           7.2  tons 
Moisture           38% 

Pebble  load     1200  lb. 

Rev.  per  min ....        41 
Efficiency         4.45 

Required  the  efficiency  at 
35'  I    moisture. 

It  will  be  seen,  however,  when  comparing  the  calcula- 
tions, that  the  two  were  not  conducted  upon  the  same 

lines.  In  both  cases  reference  was  first  made  to  the  moist- 
ure curve,  and  a  difference  between  the  two  moisture 

efficiencies  was  obtained.  On  page  14  of  his  paper  this 

difference  was  treated  proportionally  to  figures  of  tonnage, 

whereas  on  page  50  it  was  treated  proportionally  to  figures 

of  efficiency.  One  method  or  the  other  must  therefore 
be  wrong. 

In  conclusion,  Mr.  Ball  made  an  experiment  under  con- 
ditions all  four  of  which  represented,  according  to  him. 

critical  conditions,  and  he  obtained  a  result  which,  he 

says,  surpassed  expectations.  It  would  have  been  thought 
that  if  Mr.  Ball  had  had  a  clear  conception  of  the  problem 

in  hand  he  would  have  essayed  to  calculate  the  possible 

result,  and  that  he  lias  not  attempted  to  do  so  weakens 

the  force  of  his  arguments  considerably;  there  is  little 
doubt  also  that  had  he  done  so  his  calculated  result  would 
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inu.li   In-  .'unity   ..litani.-.l.      Thit 
lliinl 

■  .nlilv     challenged.      0  i    ili.' 
iven,  I  mm  which  it  can  be 

dated  thai  II  developed  under  those 
bar  eritieal  condition)  m  al  the  rata  •  •!   2.97  loi 
34    hr.     Comparing   this  with    those   given    on 

II.  it  is  nan  that,  uegleeting  thai  of  A.  which   is 
ineorraet,  it   i-  surpassed  by  two  othara,  namely,  0  and 
li      1 1.  therefore,   any   gam   -it    relative   mechanical   e(B 

•■iriirv  lias  raanlted,  it  1ms  been  brought  aboul  al  the  ex 
pensa  ..I  a  loss  in  oruahing  efficiency,    There  is  another  side 

which  this-  result  of  8.82  may  legitimately  Ih-  ehal 
lenged.    On  page  I  Mr.  Hall  states  the  general  experience, 

■tying  that  "high  efficiency   could  i   btai   I  only  by 
reading  ■  sand  containing  a  minimum  of  slime."     R 

•  the  gradings  of  the  sand  (ed  in  these 
experiments  will  show  that,  whereas  the  Band 

of  this  last  experiment  <   tained  only  12', 

■  it'  materia]  passing  120  mesh,  the  average 
amount  in  the  case  of  the  others  was  !>>■, . 
ami  there  was  nut  one  which  came  nearer 

than  16.5%.  In  other  wards,  the  material 
fed  in  the  ease  of  the  last  experiment  was 
appreciably  coarser  than  in  all  others,  and 

tin'  rot  3.28  was  obtained,  therefore, 
iiiulcr  exceptionally  favorable  circumstances 
outside  of  tin-  four  i   ditions  of  the  test. 

■r  any   length  ■•!   time,  as  they  consider  i 
-i  importanoe.    (2)  The  Fulani,  a  maeh  lighter-colored 

race  than  the  othara,  are  tin  al  the  country, 
rattle,  idieop,  and  goats,  as  well  trad 

<:ti   The  Sanaa,  the  rolei  conntrj    prior  to 
the  English  occupancy,  are  principally  traders.    They,  with 
the   Kiilani.  furnish  the  bulk  of  the  laborers,  but  as  they 
have  not  yet  harm. I  the  rail   t  money  ii  is  difflcull  to 
gel  any  hold  over  thrm.  and  the  labor  is  expensive  even 
.ii  ilu-  prevailing  prii   f  L8o.  per  day. 

Mines  and  Minerals  of  Macedonia 

Bj  John  L.  Bnnw 

'Since  remote  ii   b  the  soil  oi    Macedonia  has  had  the 

Nigerian  Tinfields 

By  A.  M.   ('HAMiu.m.iN 

The  Nigerian  tinfields,  which  for  the  past 

three  years  have  been  attracting  the  atten- 

tion fit'  the  English  tin  interests,  are  in  north- 
ern Nigeria  with  Naraguta  (Lat.  10°N., 

Long.  9°E.)  as  a  centre,  and  covering  a  ter- 
ritory approximately  140  miles  in  diameter, 

They  are  reached  by  steamer  from  Liver- 
pool to  Forcados  at  the  month  of  the  Niger 

river.  Thence  by  river  steamer  4"i0  miles 
up  the  Niger  to  Baro.  Thence  22n  miles  up 

the  Baro-Kano  railroad  to  Riga  C'hikun. 
Thence  by  road  140  miles  to  Naraguta. 
Transport  over  this  road  is  by  carriers,  and 
requires  eight  days.  To  avoid  this  delay  a 
branch  rail  mad  is  being  built  from  Zaria, 
ah. mt  50  miles  up  the  railroad  from  Riga 

( 'hiknn,  to  Naraguta,  which  is  expeeted  to 
be  completed  this  spring.  Even  with  this 
road,  the  freight  charges  to  England  amount 
to  upward  of  $120  per  ton. 

The  attention  of  Europeans  was  first  called 

to  these  deposits  by  natives  bringing  metallic- 
tin  to  the  trading  posts  of  the  Niger  Co.. 
Ltd.,  on  the  river.  Investigation  by  H.  TV. 
Laws,  the  agent  of  the  Niger  Co.,  Ltd., 
showed  that  the  natives  were  operating  a 
primitive  sort  of  smelter  at  Liruei,  to  which 
ore  was  brought  from  over  a  considerable 
territory.  He  located  on,  and  began  developing,  what 

has  since  become  the  Naraguta  mine,  which  has  been  ship- 
ping ore  regularly  for  the  past  six  years. 

All  the  tin  won  so  far  has  come  from  alluvial  deposits 
bordering  the  streams  and  ranging  in  deptli  up  to  twenty 
feet,  and  most  of  it  has  been  won  by  calabashing,  though 
ground-sluicing  is  being  introduced  to  some  extent.  The 
tin  occurs,  as  black  cassiterite,  generally  associated  with 
topaz,  ilmenite,  and  magnetite.  It  has  been  found  in  place 
of  granite  in  several  places,  but  so  far  as  developed  (Au- 

gust 1911)  has  been  of  very  low  grade,  not  over  8  per  cent. 
The  country  is  fairly  well  settled  with  three  types  of 

natives:  (1)  The  pagans,  who  are  the  tillers  of  the  soil 
and  supply  most  of  the  native  food.  They  make  good 
workers  when  they  can  be  obtained,  but  cannot  be  counted 

NATIVE  METHODS  OF  TIN*  RECOVERY,  NIGERIA. 

reputation  of  containing  many  precious  minerals.  Not  only 
was  this  stated  by  historians,  but  it  is  evident  by  the 
remains  of  great  works  undertaken  by  the  ancients  in  the 

mining  centres  and  especially  on  the  peninsula  of  Chal- 
cidice.  These  works  reached  the  highest  point  of  develop- 

ment under  Philip  of  Macedon  and  Alexander  the  Great. 
These  mines  were  worked  for  gold  and  silver,  which  were 
found  in  great  quantities.  During  the  medieval  period  and 
for  a  time  under  the  rule  of  the  Turks,  mining  was  prac- 

tically abandoned,  except,  a  little  on  the  peninsula  of-  Chal- 
cidiee  at  the  beginning  of  the  nineteenth  century. 

Forty  years  ago  there  was  a  revival  of  the  mining  in- 
dustry  of   Macedonia,   and   many   mines   were    opened   by 

♦Abstract  from  Daily  Consular  and  Trade  Reports. 



536 MINING  AND  SCIENTIFIC  PRESS April  13,  1912 

foreigners  ami  natives.  Attention  was  first  paid  only  to 

the  deposits  of  chromite,  bill  Inter  important  disco 

of  manganese,  antimony,  and  arsenic  were  made.  Of  still 

greater  importance  was  the  discovery  of  deposits  of  pyritc 

ami  magnesite.  Tin-  work  undertaken  for  mining  lignite 
and  argentiferous  galena  was  not  successful.  Since  1907 

there  has  been  a  hall  in  the  mining  operations  of  Mace- 
donia, caused  by  the  discovery  of  great  deposits  in  New 

Caledonia  and  in  South  Africa.  Strong  competition  sprang 

up  between  these  two  countries,  and  in  a  short  time  the 
price  of  chromite  dropped  from  $25  to  $12.50  per  ton  cut. 

iin  aceounl  of  transportation  difficulties,  bad  mails,  and 
distance  from  the  sea,  the  mines  of  Macedonia  could  not 

compete  with  these  prices  and  were  all  forced  to  close  down. 

The  only  company  now  working  on  a  large  scale  is  the 

s.n'iiV.  dee  Mines  ile  Cassandra,  whose  production  of 
magnesite  for  the  next  eight  years  has  been  sold  to  Ger- 

man companies.  The  following  is  a  descriptive  li- 
the principal  mines  lit  Macedonia,  must  of  whieh  are  nut 

being  worked  on  account  of  the  low  prices  for  the 

ami  high  enst   nf  production: 

.Minks  of  <  Iassandra 

Id  the  northeast  of  the  peninsula  of  Chalcidice,  near 

tin-  shores  of  Stratoni,  are  the  mine-  of  the  SocnHe'  Otto- 
mane  iles  Mines  ile  Cassandra,  formed  in   1892  with  $675,500 

paid-up  capital.  The  concession  includes  the  regions  of 
[SVOTO,  Mahala.  llnnula.  I.ipsadn.  ami  Varvara.  districts 
in  whieh  minerals  are  ahunilant  ami  whieh  were  worked 

in  ancient  limes  by  Greeks.  The  principal  mineral  now 

being  extracted  is  pyrite,  of  which  large  masses,  estimated 

at  about  3,000,000  tons,  are  available.  About  1600  men. 

mostly  Greeks,  are  now  employed.  The  pyrite,  whieh  con- 

tains from  47  tn  .">H',  sulphur,  is  exported  to  Germany, Italy,  ami  Franee.  where  it  is  used  in  the  manufacture 

of  acid.  This  company  exports  130,000  to  150,000  tons 

per  year,  whieh  is  transported  by  the  automat ie  Deasuville 
railroad.  As  the  pyrite  must  he  delivered  iii  powder  form, 

thi'  company  has  a  modern  plant  lor  washing  ami  treat- 
ing the  me.  An  electric  plant  tor  the  mine  is  being  in- 

stalled. At  first  the  company  gave  its  entire  attentio 

the  mining  of  manganese,  but  lately  it  turned  it-  attention 
also  to  the   iron   pyrite  and  other  minerals. 

Chrohite  Mines 

The  Ostrovitaa  tntne  is  25  miles  from  the  station  of 

-oik.  the  latter  being  185  miles  from  Saloniki.  Its 
me  is  "i  a  good  quality,  averaging  4S  to  52%.  This 
mine  was  worked  from  1903  to  1007.  during  whieh  time 
9000  ton-  of  chromite  was  extracted.  Work  has  been  sus- 

pended on  ;   unt  of  low  prices.  The  mineral  was  trans- 

ported to  the  railroad  on  horseback  and  by  small  wa| 

The  i-osl  of  ore  per  Ion  f.o.h.  Saloniki  was  $12.94,  divided 
a-  follows:  extraction,  $1.32;  transportation,  from  mines 

to  Ferisovik.  $5.06,  from  Ferisovik  to  Saloniki.  *'_'. lis;  paid 
to  holder  of  ancient  concession,  $1.20;  customs  duty  and 

Government  revenue,  $1.93;  charges  for  loading  aboard 

steamer,  7~i  cents. 
The  Rothdan  mine  is  in  the  Caza  of  Tikfesh.  about  30 

miles  from  Krivolak  station,  "which  is  00  miles  by  rail 
from  Saloniki.  The  me  is  excellent,  containing  from  50 

to  .",!',  chromite.  During  1903  to  lOOii.  while  this  mine 
was  worked,  about  5000  tons*of  ore  was  produced.  All 
transportation  to  train  was  on  backs  of  animals.  The  cosl 

per  t"ii  I'll-  Saloniki  was  $12.64,  divided  as  follows:  ex- 
traction, $1.54;  transportation,  from  mine  to  Krivolak. 

$454,  ivolak   io  Saloniki.  $2;   aboard  ship.  75c; 

customs  duty  and  Government  revenue,  $1.93;  paid  to  pre- 
vious owners,  $1.58. 

The  Sadousha  mint .  in  Vilayet  of  Btossovo,  is  16  miles 

from  Cskuli.  which  is  152  miles  from  Saloniki.  The  quan- 

tity of     in  sighl  i-  very  large  and  the  quality  is  excel- 
lent, the  :i  ng  do  io  519!  chromite  Thi-  mine 

lias  been  very  irregularly  worked  during  tin-  past  15  years 
account  of  underground  streams,  which  necessitated  the 

installation  of  stearn  pumps.     Th   c  i-  transported    from 

the   mine   to    I'skub  by   wagOSB.     The   cost   of  ore    per  tun 

f.o.h.  Saloniki  is  $10.43,  divided  thus:  extraction,  $256; 

transportation,  from  mine  to  Cskttb,  $155|  from  I'skub 
Io  Saloniki.  $2.25;  on  board  ship  at  Saloniki.  7-V. :  paid 

to  holder-  of  ancient  COSjeession,  ssc. ;  customs  duty  and 
Government  r»enue.  $154. 

The  Allsltnr  mint-,  in  the  Caza-  of  Tikfesh.  i>  :(U  miles 

from  Krivolak.  Not  much  work  has  been  done,  but  enough 

to  show  sufficient  ore  to  warrant  its  further  development 

ami  of  a  quality  ranging  from  50  to  52$  chromite.  Dar- 

ing lOlli;  over  :fllll  tons  of  ore  was  extracted.  Jt-  cost  pel- 
ton    f.o.h.  Saloniki   totals  $11.07. 

The  Loyan  mine,  in  Caza  of  Comanovo,  is  .">  mile-  iron, Tabanoftche  station,  whieh  is  130  miles  from  Saloniki. 

fin  account  of  the  large  quantity  of  ore  extracted,  this 

mine  is  now  of  little  importance,  although  engineers  state 

that  deeper  diggings  may  show  the  continuation  of  old 
vein-  or  bring  new  ones  to  tight.  From  1890  to  1896  this 
mine  produced  about  17.000  tons  of  ore.  Cost  of  ore  per 
ton  f.o.h.  Saloniki  is  .+S.27. 

The  Sfiltche   mint,   in   Caza   of   Cosina,   is  .17  miles    from 

eria,  which  is  4'J  miles  by  rail   from  Saloniki.     Three 
veins   of   good    ore    are    risible,    bul    in    their    present    state 

they  do  not   show  evidence  of  great   importance.     Then-   i-. 
however,  a  vein  of  low-grade  chrome  ore.  averaging  about 

45%,  which  is  of  value.  About  2000  tons  of  ore  has 

already  been  extracted.  The  ore  is  transported  from  the 
mines  to  Caraferia  on  horseback,  the  cost  per  ton  f.o.b. 

Saloniki  being  $12.05,  divided  as  follows:  extraction.  $2.20; 

transportation,  from  mine  to  Caraferia.  $6.16,  from  Cara- 
feria to  Saloniki.  $1.10.  on  hoard  boat.  75c.;  customs  duly 

and  Government  charges,  $1.84. 

The  Varima  mine,  near  the  Sfiltche.    The  workings  to  the 

present  have  shown  good  enough  results.  The  ore  can  be 

delivered  f.o.h.  Saloniki   for  fill's. 
The  Goranza  mint,  in  Caza  of  Oskub,  is  about  12  miles 

from  Kleshan  station,  which  is  107  miles  from  Saloniki. 

'flu-  on-  costs  $957  f.o.b.  Saloniki. 
The  TourhanU  mine  is  near  the  thermal  bath-  of  Sedes, 

about  10  miles  from  Saloniki.  A  vein  of  sufficient  impor- 

tance has  recently  been  brought  to  light.  The  ore  aver- 

.liout  4s',.  and  it  is  brought  to  Saloniki  in  wagons. 

The  cost  per  ton  f.o.b.  Saloniki  is  $.">.72.  divided  (bus: 
extraction,  $1.76;  transportation,  from  mine  to  Saloniki. 
$154,  on  board,  otic:  custom.-  duty  and  Government  reve- 

-1 .70. 

The  Ghiwedjik  mine  (manganese  and  argentiferous  ga- 

lena), is  situated  in  the  Boz-Dag  between  Drama  and  Zir- 
iiovo.  Two  deposits  have  been  found,  a  pocket  of  manganic 

oxide   and   a    vein    containing   lead,   antimony,   copper,    and 
iron.     About   800  tons  of  manganese  has  been  extracted 

by  surface  mining,  and  signs  show  that  there  are  other 
deposits  which  could  be  reached  by  sinking.  The  Radi- 
bosh  mine,  containing  a  large  amount  of  manganese,  is  in 

the  immediate  vicinity  nf  the  flhiured.jik  mine.  The  mines 
of  Vanievo  and  Novo  Bordo  are  in  the  Vilayet  of  KoSBOVO, 

Casa  of  Ghilan.  They  contain  important  vein-  of  argen- 
tiferous galena. 

Coax  mined  at  Cambria.  Wyoming,  is  interesting  because 
il    is   claimed    In    lie   gold    bearing.      Some   of    the   i   I    has 

contained  as  much  as  $2  per  ton  in  gold  and  was  sold  for 

only  $1.50  per  Ion.  When  coke  made  at  Cambria  was  sell- 

-  350  per  ton,  samples  were  taken  from  31  car-' 
during  a  period  of  three  weeks  and  assayed.  The  samples 
showed  an  average  of  .*2.40  per  ton  in  gold  and  28c.  in 
silver.  The  explanation  offered  for  the  presence  of  gold 
in  this  coal  is  that  the  sands  which  submerged  the  old  peat 

bog  and  now  form  the  roof  of  the  coal  bed  were  derived 

in  par!  from  gold-bearing  alluvium.  While  the  sand  was 
being  deposited  the  gold  worked  down  into  the  underlying 
1)08    and    is    now    found    in    the   coal.      This    is   described    in 

Bulletin  400.  I".  s.  Geological  Survey,  'Coal  Near  the  Black 

Hills.  Wyoming-South  Dakota.'  by  K.  W.  Stone.  Besides 
a  description  of  the  coalfield  and  eoa]-*nining  operations  at 
Cambria,  which  is  7  miles  north  of  Newcastle,  Wyoming, 

the  reporj  contains  a  description  of  all  known  coal  expos- 
ures around  th"  Black  Hills. 
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The  Mascot  Orebodies 

Bj  I    I.   - 

•Tin-  Following  i-  tin'  result  nf  ■  preliminary  examine 

lion  hi  tin-  property  of  the  Mascot  Copper  •'...    Becau   i 
ilir  great  extent  of  the  holdings,  I  have  considered  only 

wlmi  I  deem  in  be  the  most  important  features  of  the  mine, 

ImiiIi  surface  and  underground,  and  it  is  no)  possible  with  so 

short  a  siiiily  nf  ilii>  conditions  in  present  a  lull  report,  I 
inn  quite  ready,  however,  in  express  my  conception  of  the 
main  points  which  n   I  in  be  discussed,  and  here  the  Balienl 
features  are  briefly  discussed. 

Equipment.  The  equipment  is  quite  sufficient  for  the 
property  in  the  development  siagc.  ami  will  not  need  in  be 

materially  increased  until  the  company  is  prepared  in  make 

:<  regular  daily  output.  The  power-plant  is  specially  well 
designed  and  situated,  si.  as  in  command  the  mine  require 
incuts,  ami  can  be  expanded  by  the  addition  of  other  units. 
Tlir  houses  anil  boarding  facilities,  for  men  and  officials, 
■w  i   ufortable  and  sanitary,  well  operated,  ami  carefully 
supervised.  The  camp  is  clean  ami  well  supplied  with  good 
water  ami  bodily  comforts  for  tin'  men,  thus  insuring  tin' 
best  class  of  employees. 

Surface  Conditions.— There  are  many  large  outcrops  nf 
mineral-bearing  veins  upon  the  surface  of  the  claims  owned 

by  tin'  Mascot  Copper  <'.>..  ami  the  size,  extent,  ami  mineral 
content  nf  these  outcrops  arc  go  favorable  as  to  compel  an 
opinion  which   is  optimistic,  while  yet   being  <   servative, 
as  in  the  probable  existi   e  of  targe  orebodies  in  depth. 
The  appearance  of  copper  sulphide  ore,  at   ami  near  the 
surface,  is  a  must  significant  promise  nf  persistence  nf  the 

in  depth,  ami  the  fact  that  profitable  bodies  of  ehalco- 

pyrite  have  already  I    cut  in  the  Consolidated  adit-level, 
at  a  depth  nf  500  It.  below  the  surface,  would  seem  to 
answer  the  query  which  has  heen  in  the  minds  nf  some 
people  as  to  the  kind  of  ore  which  will  he  found  in  under- 

ground development     In  other  words,  the  surfaei   u.li- 

tinns  are  such  as  In  influence  one  familiar  with  copper  mines 
in  saying  that  all  indications  point  plainly  In  the  existence 
nf  large  commercial  hodies  of  copper  ore.  carrying  gold 
and  silver,  throughout  a  great  extent  laterally,  as  well  as 
in  depth,  within  the  limits  of  the  territory  owned  by  the 
Mascot  Copper  I'm.  The  management  has  wisely  provided against  any  possible  mining  litigation  by  acquiring  all  snr- 
rnunding  ami  outlying  claims  that  by  any  possibility  affect 
apex  rights,  and  are  patenting  the  claims  as  rapidly  as  the 
necessary  work  upon  them  is  completed. 

Underground  Development. — Although  a  large  amount  of 
driving  and  cross-cutting  has  been  done,  much  remains  to 
be  accomplished  before  I  can  say  that  ore  is  'blocked  out' 
m  the  mine  ready  for  extraction,  and,  as  you  well  know, 
the  labor  of  developing  a  copper  mine  is  enormous  and 
the  time  required  to  do  it  is  long. 

Smelter  Returns. — The  grade  of  the  ore  has  been  posi- 
tively determined  by  several  carload  shipments,  returns 

on  which  have  been  shown  to  me  and  the  places  from  which 
the  ore  was  taken  designated  by  E.  A.  Ely,  the  superin- 

tendent, and  I  have  confirmed  these  results,  on  different 
classes  of  ore.  by  my  own  sampling.  The  sulphides  will,  of 
course,  prove  to  be  the  permanent  orebodies  of  the  mine, 
and  must  be  critically  examined  and  records  kept  of  all 
grades  of  ore  found,  in  any  of  the  workings,  wherever  it 
occurs;  not  ignoring  the  low-grade  ore,  which  may  in  time 
prove  to  he  of  sufficient  quantity  and  importance  to  be 
treated  by  concentration,  aside  from  those  bodies  which 
are  known  to  be  smelting  ore. 

Supervision. — The  work  of  opening  the  mines  has  been 
intelligently  planned  and  judiciously  executed,  and  I  wish 
to  congratulate  you  upon  the  evident  ability  and  devotion 

to  the  company's  interest,  evidenced  by  your  consulting  en- 
gineer, Captain  Tibby,  and  E.  A.  Ely,  the  superintendent. 

Recommendations. — Were  I  to  undertake  to  advise  you  at 

♦From  a  report  made  to  the  management  of  the  Mascot 
Copper  Company. 

this  lii     the  whole  Held  which   necessarily  must   come 

under  my  observation  later,  you  would  rigutlj  be  suspicions 

ni  my  judgment,  hut  there  are  si. me  p.. mis  clearl)   In  mm. I 
which  me.  in  my  opi   n.  ..f  permanent  importance,  mid 
m>  reoomiuendations  are  therefore  a-  follows: 

mi  Trace  ami  develop,  by  means  nf  the  raise  now  ex 
tended  80  ft.  above  the  Consolidated  adit  level  ami  the  winze 

200  li.  deep  below  it,  the  orebody  winch,  t..  date,  lias  yielded 

the  highest-grade  sulphide  ..re  ami  has  promised  most   fa 
vorably  as  t..  size  ami  grade  of  copper  contents. 

i h i  Undercut  ami  develop  the  known  orebody  in  tin-  inn 
ft,  level  "i  the  Oregon  shaft  by  a  new  level  driven  from 

lliis  shall   al   a  depth  nl   '1'IU  ft.   from  the  surface,  and   later 
by  wink  over  the  collar  of  the  winze,  where  some  short  cross 
cuts  have  already  been  driven. 

(c)  Ascertain  lull  length  nf  iirc-sluml  and  total  vein  width 
at   several   points  in  the  black  oxide  win.  above  ami  below 

the  N'n.  1  adit-level  ami  trace  ;   nnection  between  tbie  ami 
oilier  sin  lace  winkings. 

(i/|   Hush  the  diamond-drill  work  as  rapidly  as  possible 

MAP   Or    ARIZONA.      THE    MASCOT    MINK    IS    AT    nils    CABEZOS    IN 

COCHISE  COUNTV. 

Without  interfering  with  other  expenditures  for  development 

and  determine  the  position,  width,  and  value  of  ore-shoots 
in  I  he  copper  vein  at  a  depth  of  900  ft.  in  No.  1  adit,  and 

later  such  other  diamond-drilling  as  may  be  consistent  with 
the  ideas  gained  in  the  near  future,  by  studying  all  the 

workings  accessible  from  the  Consolidated  adit. 

Conclusion. — If  it  were  merely  a  matter  of  expressing  an 
opinion  as  to  the  value  of  one  metalliferous  vein,  I  might 

say  to  you,  in  language  more  definite,  my  estimate  of  the 

property,  hut  having  to  deal  with  so  large  a  territory,  show- 

ing as  it  does  outcroppings  of  so  many  lai'ge  and  gener- 
ously mineralized  veins,  situated  so  advantageously  for 

cheap  development,  I  can  say  with  emphasis  that  in  my 

opinion  the  continuation  of  the  present  policy  of  develop- 
ment will  result  in  opening  a  large  and  profitable  copper 

mine,  which  has  now  the  ear-marks  of  one  of  the  best  of  its 
class. 

Ore  reserves  of  the  East  Rand  Proprietary  Mines  on 

January  1,  1912,  are  given  as  li, 710,000  tons  of  6.9-dwt. 
ore  of  stoping  width,  and  H,lo0,400  tons  of  2.6-dwt.  ore; 

a  total  of  17,867,000  tons  averaging  4.3  pennyweight.-. 

The  Aamdal  copper  mines,  formerly  worked  by  the 

Telemarken  Copper  &  Smelting  Co.,  have  been  taken  over  by 
the  Bandak  Elektrolytiske  Kobbervaerk,  which  has  a  capital 
of  500,000  kroner. 
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The  Boundary  District  in   1911 
By  Willi  lm  Fi.klt  Robertson 

"There  was  a  comparatively  large  net  decrease  in  the 
quantity  of  ore  mined  in  the  Boundary  district-  -about 
154,000  tons  int.  or  26.5$  decrease.  This  was  due  mainly 

to  the  strike  of  the  coal-mine  employees  in  the  Crows  Nest 
district,  which  cut  off  the  supply  of  coke  for  the  Qranby 

company's  furnaces.  The  decreases  were:  Granby  com 

pan}'  1*9,000   tons,   and   Snowshoe   111,000   tons; 
the  b  rare:   British  Columbia  Copper  Co.'s  mines 

115,1     tons,   and   Hedley   Gold   Mining   Co,   11.     tons. 
The  net  decreases  in  metals  recovered  wen',  approximately: 
gold,  84,000  08.;  silver.  147,000  oz.j  and  copper,  6,592,000 

lb.  Against  the  large  decrease  in  the  production  of  the 
Qranby  company,  and  the  much  smaller  one  of  the  Snow- 

.  must  lie  placed  the  snbstai  ces  of  the  British 

Colombia  Copper  Co.  (including  the  New  Dominion  Copper 

Co.,  which  it  new  controls)  and  the  Medley  Gold  Mining 
Co.  There  were  fewer  small  mines  shipping  ore  in  1911 
than  in   1910. 

Grariby   Con.   M.   S.   <t    P.   Co.— This  c   ipany  shipped 
from  its  mines  at  Phoenix  605,880  tuns  of  ore,  as  against 
1.U74.SH7   tons  in   1910.     There   was  also   received  at   the 

company's  s   Iter  at   Grand   Forks  more  than   1290   tons 
of  ore  from  other  mines  in  British  Columbia.  Operations 

wen.  resumed  in  December  at  the  mines  and  smelting  works 
alter  nearly  six  months  inactivity.  No  great  amount  of 
development    work    was   done   during   the   year,   yet    it    was 

kept   ahead  of  ore  extraction  to  tl   stent   necessary   for 
economical  working  of  the  mines.  The  chief  exploration 
work  was  done  with  diamond-drills,  which  resulted  in  add- 

ing somewhat  to  the  known  reserves  of  ore.  New  ore  was 

developed  on  the  Victoria,  Etna,  Knob  Bill,  and  Monarch 
claims,  mainly  on  the  upper  levels,  so  that  this  ore  eau  be 

extracted  through  existing  main  outlets  from  the  mines. 

The  general  manager  reported  that  during  the  fiscal  year 
ended  June  30,  1911,  additional  ore  amounting  to  nearly 

1,250,000  tons  had  been  blocked  out,  while  the  quantity 
shipped  in  that  period  was  957,200  tons,  so  that  the 

in  sight  had  been  increased  by  291,000  tons,  leaving  0.720.- 

000  ton-  developed.  The  aggregate  quantity  of  ore  pro- 

duced by  ami  shipped  from  this  company's  mines  at  Phoenix 
during  ail  years  to  the  end  of  1911  is  approximately  7,250, 
000  tons.  The  ..re  continues  to  lie  about  the  average  grade, 
though  much  lower  in  metal  content  than  that  ruined  ten 

years  ago;  however,  it  is  now  practicable  to  mine  and  smelt 
at  a  profit  ore  that  would  then  have  been  thrown  on  the 

damp.  The  additions  to  plant  and  buildings  in  1011  were 
chiefly  those  requisite  to  replace  at  the  mouth  of  X,,.  :; 

adit  those  destroyed  by  tire  ill  1910.  ( 'mist  met  ion  mate- 
rials used  :  the  new  buildings  are  fireproof  brick, 

concrete,  and  iron. 

At  the  Granby  company's  smelling  works  there  was  little 
new  construction  or  additions  to  plant,  other  than  a  slag- 
disposal  plant  which  was  put  in  and  was  ready  for  opera- 

tion by  the  end  of  September.  The  main  features  of  this 
are:  granulation  of  the  slag  by  water:  Burning  of  granu- 

lated irally  situated  storage-bins;  dewatering  of 
slag  ■  .  or-belts  up  an  incline  to  a 

maximum  height  of  1110  ft.'nhove  the  level  of  the  present 
slag  dump,  and  distributing  it  there.  It  is  estimated  that 

.■■  will   provide  dump  room    I  6,000,000  to 
10,000,  I    ateworthy  that  in  his  report 
f°r   ':  stated   that 

"notwitbsb  lower  tonnage  shipped   (950,563 
jainsl  1,175,548  tons)  and  the  disadvantages  under  which 

ii  was  mined  hy  starting  and  closing  the  operation  of  the 
mines  mining  was  only  le. 

per   i  than   the  year  previous,   while  the  eost   of 

smelting  was  reduced  3c.  per  ton."  The  smelting  costs 
were  the  lowest  ever  reached  hy  this  company,  aid  are  stated 
to  compare  favorabl;  in  the  world.     Late  in  the 

•Abstract  from  a  preliminary  estimate  by  the  Provincial 
Mineralogist. 

year  the  settlers  below  the  hlast-furnaees  were  changed  from 

water-jacketed  to  dry.  with  larger  settlers,  retaining  the  two- 
settler  an;  Copper  losses  were  low,  less  than 

5  lh.  total:  an  average  slag  of  45<^  silica  was  run.  The 

mining  anoYsmelting  costs  of  the  large  companies  in  the' 
Boundary  district  are  extremely  creditable  to  the  manage- 

ments and  render  possible  the  treatment  of  such  low-grade ores. 

The  Granby  company's  mining  costs  for  crushed  ore  f.o.b. 
^;ii-  was  'sic.  per  ton.  and  the  smelting,  from  ore  to  pig 
copper,  was  less  than  $1.29  per  ton.  on  a  quantity  of  960,000 

tons.  Railway  transportation  is  not  included  in  this.  The 

British  Columbia  Copper  Co.'s  costs,  under  somewhat  differ- 
ing conditions  and  on  a  smaller  tonnage  of  352,000  for 

fiscal  year,  were  equally  creditable,  namely:  mining,  90c. 

per  ton  f.o.b.  cars;  the  smelting  cost  was  $1.40. 

British  Columbia  Copper  Co. — This  company  increased 

its  production  of  ore  by  about  25';  .  thus  making  the  output 
from  its  mines  I  including  those  of  the  New  Dominion  Cop- 

per Co..  which  it  also  operates)  abont  550,000  tons.  More 
than  half  this  ore  came  from  the  Mother  Lode  mine,  and 

the  greater  part  of  the  remainder  from  the  Rawhide  mine. 

The  Wellington  -roup  ami  adjoining  Athelstan  in  one  part 
■  if  the  district,  and  the  Emma  in  another,  together  shipped 

between  40,000  and  50,000  Ions.  The  company  also  obtained 

about  15,000  ton-  from  its  mines  in  the  stale  of  Washing- 

ton. The  most  important  work  done  in  the  company's  own 
mines  in  1011  was  in  connection  with  the  method  of  break- 

ing down  and  extracting  ore  initiated  at  the  Mother  Lode 

mini'  the  previous  year  by  B.  Hibbert.  mine  superintendent, 
and  continued  in  loll.  This  consisted  of  dividing  the  ore- 
body  into  a  series  of  transverse  stopes  of  a  maximum  width 
of  25  ft.  and  breaking  the  ore  down  in  large  quantities. 
An  idea  of  the  extent  of  these  stopes  may  be  obtained 

the  following  brief  particulars  of  one  blast,  in  pre- 
paring for  which  2433  holes,  averaging  14  ft.  each  in  depth. 

were  drilled.  The  explosive  charge  consisted  of  425  boxes 

of  4(i'r  dynamite  (equals  10%  tons),  and  2525  electric 
detonators,  low  tension  No.  7.  were  used.  Connection  was 

finally  made  to  a  550-volt  circuit.  The  result  of  this  blast 
was  to  break  down  more  than  100. 000  Ions  of  ore.  Despite 

the  high  cost  of  Pennsylvania  coke  imported  during  the 
months  that  the  flows  Nest  coke  was  not  obtainable, 

the  company  operated  three  blast-furnaces  at  its  smelting 
works  at  Greenwood,  except  that  in  November  the  smallest 

one  was  cut  out  until  Canadian  coke  should  be  again  obtain- 
able, the  settlement  of  the  strike  having  been  then  assured. 

The  British  Columbia  Copper  Co.  was  active  last  year 
in  its  endeavors  to  secure  more  mines.  The  McKinley  ami 

Riverside  groups,  in  Franklin  camp.  Grand  Forks  Division; 

the  Voigt  group  near  Princeton.  Similkameeu ;  and  the 

L.  H.  group,  in  the  neighborhood  of  Silverton.  ho-ides  some 
claims  near  Greenwood  in  the  vicinity  of  the  Mother  Lode 

mine,  were  bonded  under  option  of  purchase,  should  the 
results  of  development  work  warrant  their  acquirement.  A 

group  of  15  claims  in  Washington,  a  few  miles  from  Grand 
Forks,  was  also  bonded.  In  addition  to  this  varied  explora- 

tion work,  diamond-drilling  was  done  on  the  New  Dominion 

Copper  Co.'s  Montezuma  claim  near  Phoenix.  The  com- 

pany's relations  with  the  miners'  and  smeliermcn's  unions 
were  harmonious  throughout  the  year,  consequently  there 
were  not  any  labor  troubles  to  interrupt  operations  at  the 

ir  smelter. 

Consolidated  M.  -t  >'.  Co. — This  company  continued  to 
work  the  Snowshoe  mine  under  lease  until  April,  and  then 

closed  it  at  -    shipped   in   1011   nearly  31,000  tons 

of  on.  a-  compared  with  142,600  in  loin.    This  alone  will 
account  for  a  decrease  in  producti   r  copper  of  1,800,000 

lb.     The  Snow-shoe  lease  has  since  been   abandoned.     Some 

2200   tons   of  ore  was  shipped    from   the   Phoenix   Amahja- 
I.  but   at   the  then   prii  iper  the  grade  of  ore 

was  ton  low  for  profitable  working.  Ore  received  at  Trail 

from  the  corn]. any'-  No.  7  mine  was  775  tons  during  the 
first  quarter  of  the  year:  none  was  shipped  afterward.  De- 

velopment work  was  continued  until  suspension  for  the 
winter.  The  ore-sorting  plant  was  completed  and  ore-bins 
were  erected  at  the  lower  end  of  the  tramway. 
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•  it,  the  Palmyra  mining  dint  net,  in  thi 
-  in  a  Motherly  direction  From  il   Id 

town  of  Dayton,  th<  ailroad   point.     It   was  die 
covered  in  the  i  -  and  it>  tirst  boom  was  eontem- 

wuli  iliui  ni   Virginia  City.     At  one  time  the 
popu  several  thousand  and  the  busy  main  Btreel 
u.is  lined  with  Btores  and  saloons;  even  n  brewery,  to  keep 
tlir  inhabitants  from  getting  thirsty,  could  be  fonnd.    t 

lee  «..rk  was  done  on  the  large  quartz  outrroppings, 
and  several  shallow  shafts  sunk,  lint  the  greater  attrac- 

Virginia  City  gradually  drew  the  whole  popula- 
tion away  before  the  area  was  thoroughly  prospected. 

•■  this,  mining  was  carried  on  in  a  desultory  manner, 
with  some  success  in  one  or  two  properties,  until  1910, 
when  there   was  absolutely   no  activity  whatever.     Quffy 
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&  Qaley,  large  Pennsylvania  oil  operators,  niter  having 
spent  nearly  a  quarter  of  a  million  in  developing  the 
Buckeye  and  North  Bapidan  properties  to  the  point  where 
they  were  ready  to  produce,  got  into  financial  difficulties 
in  the  East  and  went  into  the  hands  of  a  receiver.  This 

resulted  in  the  shut-down  of  the  mines.  The  Como-Eureka, 
with  a  shaft  down  :J00  ft.,  and  a  patched-up  second-hand 
mill,  produced  over  $250,000  in  bullion,  and  then  for  sev- 

eral causes  succumbed.  During  this  general  discourage- 
ment the  Holly-Logan  mine,  bonded  for  a  large  sum.  was 

abandoned,  and  the  mine  and  10-stamp  mill  have  been  idle 
ever  since.  A  number  of  other  promising  prospects  have 
been  held  for  years  with  a  minimum  amount  of  work. 

It  was  supposedly  a  dead  district,  with  a  bad  past  and 
an  unpromising  future,  when  Edwin  Baruch  and  C.  0. 
Erixson  took  a  bond  and  lease  on  the  old  Como-Eureka 
in  November  1910.  The  property  was  then  owned  by  a 
Mr.  Rea  of  Dayton,  Nevada,  who  still  had  faith  in  the 
district  and  had  hung  on  for  years.  The  lessees  started 
cleaning  up  the  old  workings,  and  by  spring  had  opened 
some  shoots  of  high-grade  ore  as  well  as  a  large  amount 
of  milling  ore.     In   September  1911   control  of  the  prop- 

yl i.i  ||.  I..  Taj  lor,  "i    New   *>  oi 
tur  a  flgun  ,000.    The  mine  »a-  then 

ed  i"  lb.-  300  ft,  level  bj  l  shaft,  bul  with  no  sloping 
below  the  200  ft.     I '■    I'lopmonl   work  lias  shown  thai   the 
old  shoots  are  persistent,  and  ha  closed  no*  high- 

ore-el   la.     At  the  present  lime  the  mine  is  ope   I 
by  a  double-compartment  shaft  300  ft.  deep,  with  levels 
at  116,  200,  and  ■i|"1  ft.  Sloping  is  in  |  ibove 
the  Jim  it.  level  and  the  300-ft.  is  being  unwatered.  The 
main  power  line  of  the  Truckee  Rivei  l  I  ectric  Co. 

-  tin-  property,  and  all  the  equipment  is  electric.  A 
50  lip.  electric  hoist,  an  AJdrich  electric  sinking-pump,  and 

the  mill  an-  run  by  electric  motors.  'I'lie  "Id  mill,  con- 
sisting "I'     3-stamp  and  .in.-  5-stamp  battery   (750-lb. 

stamps  I.  with  plates  and  an  outdoor  cyanide  tailing  plant, 
is  still   used,   although    it    is  understood   that    the    present 

owners  «ill  ereel  .■   plete  up  i"  dale  planl  in  the  spring. 
So   tin-  as   [  can   ham.  no  complete  geological  survey 

of    this    district    has    ever    been    made,    and    no    mention    of 

it  in  any  of  the  bulletins  oi'  the  I  .  S.  Geological  Survey 
can  he  found.  The  principal  properties  Ii''  in  a  basin  at 
the  head  of  the  east  branch  of  Eldorado  canyon.  This 
basin  is  surrounded  on  three  sides  by  high  ridges  and 
peaks,  the  topography  in  some  respects  resembling  that 

id'  Virginia  City.  There  is  considerable  second-growth 
pine  in  the  hills,  and.  unlike  the  desert  country  surround- 

ing, water  and  verdure  abound.  The  main  mineralized  /.one, 
several   hundred    feel    in-  width,  strikes   northeast.     Cross- 

II  EAD-TRAME,  PEES  G.   M.  CO. 

Assuring,  as  evidenced  by  north-and-soutb  quartz  dikes,  is 
frequent.  These  quartz  dikes  are  mineralized  in  several 
instances;  in  the  North  Rapidan  and  Ely  properties,  enough 
to  make  commercial  ore. 

The  entire  district  is  in  the  later  eruptives,  and  the  'lode 
porphyry,'  to  use  a  Nevada  term,  is  hornblende  andesite, 
similar  to  that  found  in  the  hanging  wall  of  the  Comstock. 
Several  later  flows  of  andesite  can  be  recognized  in  the 

higher  portions  of  the  range,  and  in  many  places  these 
are  capped  by  a  still  later  flow  of  basalt.  In  the  mineral- 

ized portion  of  the  district,  situated  in  the  basin  above  men- 
tinned,  these  later  flows  have  been  eroded,  exposing  the 

lode  porphyry  and  the  mineral-bearing  veins.  It  has  not 
as  yet  been  determined  whether  the  hornblende  andesite 
is  intrusive  or  a  flow.  The  volcanic  breccia,  which  is  quite 
prominent  in  Gold  canyon  on  the  road  from  Dayton  to 
Virginia  City,  shows  again  on  the  east  side  of  the  Pine 

Nut  range  below-  Como.  It  is  believed  that  this  range  is 
contemporaneous  with  the  Virginia  range  and  the  period 
of  mineralization  of  both  the  same. 

At  Como  the  assuring  has  been  extensive,  and  at  least 
two  periods  of  ore  deposition  can  he  distinguished.  The 
ore  is  similar  to  that  generally  found  in  the  later  eruptives. 
in  that  it  is  a  silicified  and  replaced  country  rock.  At  and 
near  the  surface,  gold  is  the  chief  valuable  mineral.  This 
is  especially  true  of  the  main  east-and-west  veins.  The 
silver  minerals  are  more  prominent  in  the  north-and-south 
fissures,  and  the  gold  and  silver  are  more  nearly  equal  in 
the  deeper  ores.     Some  evidence  of  copper  appears  in  spots 
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in  tlie  oxidized  zone,  but  not  enougil  to  indicate  a  quan- 

tity suffieienl  to  interfere  with  milling,  even  in  depth. 
Plating  and  ryaniding  now  secure  an  extraction  of  over 
90%,  but  it  is  quite  probable  that  concentrating  will  have 
to  be  added  to  secure  this  percentage  when  the  base 
are  milled. 

Having  lain  practically  dormant  for  so  many  years,  the 
distriet  has  now  taken  a  new  lease  of  life,  considerable 

activity  is  being  displayed,  ami.  stimulated  by  the  sui 
of  the  Como-Eureka.  which  is  now  known  as  the  Nevada 

Deep  Mines  Co.,  prospectors  and  mining  men  are  investi- 
gating and  in  several  instances  developing  some  of  the  more 

promising  prospects.  The  Star  of  the  West  claim,  adjoin- 
ing Nevada  Deep  Mines  Co.  on  the  northeast,  is  being 

develo|H>d.  and  high-grade  ore  showing  considerable  free 
gold  is  being  taken  out  and  sacked  for  shipment.  Some 
of  this  ore  assays  as  high  as  $1500  per  ton. 

The  Peer  mining  claim,  directly  northeast  of  and  adjoin- 
ing the  Star  of  the  West,  together  with  two  adjacent  claims, 

has  been  incorporated  as  the  Peer  Gold  Mining  Co..  and 

development  work  is  in  progress.  The  northeast  mineral- 

ized zone  traverses  this  property  for  its  entire  length,  and 
ore  assaying  up  to  $3000  per  ton  has  been  found  on  the 

surface.  A  30-hp.  electric  hoist  has  been  installed,  a  head- 

frame,  blacksmith-shop,  and  all  necessary  buildings  erected, 
and  a  crew  of  ten  men  is  working  steadily.  The  shaft. 
4  by  7  ft.  in  the  clear,  is  down  about  40  ft.  and  will  be 

sunk  to  the  200-ft  level,  at  which  point  the  veins  shown 
on  the  surface  will  be  cross-cut  and  driven. 

The  Paramore.  Ely.  Oakland,  and  Logan  properties  arc 

all  promising  prospects,  showing  some  good  ore  in  strong 
veins,  and  no  doubt  will  be  developed  this  coming  summer. 

This  is  an  interesting  district  from  a  mining  standpoint, 
and.  judging  from  the  amount  of  gold  at  the  surface,  the 

finding  of  extensive  ore-shoots  should  lie  comparatively 

easy  for  the  modem  prospector.  Supplies  and  wages  are 
liable,  and.  as  the  district  is  situated  at  au  altitude 

of  6500  ft.,  the  summers  are  cool  and  the  winters  not 

The  road  to  Dayton  is  excellent  and  automobiles 

can  he  driven  directly  into  town.  Its  accessibility  is  a  great 
feature,  and  all  indications  point  to  a  considerable  boom 
this  summer. 

ten  years,  according  to  the  Bulletin 

ingress,    have    been    as    shown 
tabic. 

Coal   Lands. 

Separate- - 
200,116.35 
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38537637 

269,4 
"■ 

523,905.72 
288,09232 

599,920.44 

471.0S-    - 
618328.04 

Mineral   Lands. 

Separate. >    162,516.50 

291. 

303,907.02 
300391.68 

28231835 

275. 282,  22 

287,022.25 
321,41338 

271."""  87 

of  the  American  Min- 
in    the    accompanying 

Coal  and  Mineral 
Lands.  Aggregate. 

-     162,63235 

462,72330 
790,06 

8.65 

551,976.80 

570,415.76 
142.69 

792301.66 B5.91 

4.505.32  $2,778,715.03  $6,79332035 

During  these  ten  years  the  entire  fund  arising  from  the 
sale  of  public  lands  has  amounted  to  $65357,107,  which 

has  been  devoted  to  the  upbuilding  of  agricultural  intc: 

in  the  public-land  states.  During  this  time  the  mining  in- 
dustry in  these  states  has  fallen  far  behind  agriculture  in 

progressive   development. 

Agitating  and  Circulating  Solutions 
Continuous  agitation  of  solutions  at  the  same  time  that 

a  continuous  flow  through  the  system  is  maintained,  can 

Ik-  easily  effected  by  means  of  I  he  arrangement  sketched 
below.      This  plan  was  designed  by  John  E.  Rothwcll  and 

Copper  Producers'  Association  Report 
The  Copper  Producers'  Association  April  statement  shows 

a  decrease  during  the  preceding  month  in  accumulation  in 
this  country  of  572,431  lb.     The  details  are  as  follows: 

Pounds. 

St.nk  of  marketable  copper  of  all  kinds  on  hand 
ill   points  in  the  United  States  March   1. 

1912     62339,988 
Production  of  marketable  copper  in  the  United 

States  from  all  domestic  and  foreign  sources 

during  March    125,694,601 
Deliveries  of  marketable  copper  for  consumption 

and  export  during  March     67.S47.4oo 

of  marketable  copper  of  all  kinds  on  hand 

and  at  all  points  in  the  United  States  April  1 .   62, 
The  changes  in  surplus  since  April  1.  1911.  have  been  as 

follows,  in  pounds. 
Increase. 

April  1011      -.7.974 
May              440.024 
dune      

July      
!    -!           

S     tember      

October     
November      
December      

January.  1912    
Eebniarv       

Decrease. 

3361,768 

4397357 

539733 
23312,454 

22.330.493 

22,173352 
- 

. 

Receipts  of  the  United  States  Government  from  the  sale 

of   mineral   lands   in    the   Western   states   during   the   past 

"  = 

TANK    FOB  COKTCTCOCS   AGITATION   AKD  AERATION. 

has  been  used  at  several  mills.  It  has  the  advantage  of 

simplicity  and  of  being  readily  adapted  to  existing  plant. 

The  outlet  should  be  very  slightly  below  the  inlet,  and.  as 
shown,  material  can  W  drawn  off  from  near  the  bottom 
of  the  tank. 

Housewarming  at  the  Dome  Mill 

The  40-stamp  mill  of  the  Dome  Mines  Co..  Ltd..  was 

mally  started  011  March  30.  though  the  stamps  had  been  drop- 

ping since  March  21.  The  crowds  of  visitors  weie  taken  un- 
derground and  through  the  mill,  after  which  the  management 

entertained  the  party  at  lunch.  On  Saturday  evening  the 

distinguished  visitors  were  given  a  banquet  at  the  Majestic' 
theatre.  South  Porcupine,  which  was  greatly  enjoyed. 

Among  the  guests  were  A.  Monell.  president  of  the  Dome 
Mines  Co..  Ltd.:  W.  S.  Edwards,  C  L.  Der.ison.  Captain  De 

Lamar,  John  Wilson.  W.  W.  llein,  C  W.  Merrill,  of  the 
Dome  staff:  J.  L.  Englehart.  Fred  Dane.  Denis  Murphy. 

R.  T.  Shillington.  C.  R.  Elynn.  .1.  H.  Black.  H.  C  Meek, 
A.  T.  Cole.  Wallace  Nesbitt.  S.  R.  Clement.  W.  A.  Griffin, 

and  George  Lee. 
Addresses    were    made    by    Messrs.    Monell,    Merrill,    and 

others.     Mr.   Merrill   announced   that   it   was   expected   to 

make  a   recovery  of  over  Po1,    of  the  gold  content   of  the 
[I   is  reported  that  the   latest   results  show    that  this 

figure    has   been    greatly    exceeded    and    the   mill    bids    fair 

stablisn   a  reconl   for  high  extraction.     The  flow-sheet 
of   the  first   Dome  mill  was  published  in  the  Minimi  ami 

•  of  May  20,  1911.  and  during  reconstruction 
after  the  fire  no  essential  char.^es  were  made  in  the  design. 

The  principal  features  of  the  mill  are  forty  1250-lb.  stamps. 
four  Pachuca  tanks,  S  by  40  ft..  Dorr  thickeners,  and  two 

76-frame  Merrill  presses,  making  a  4-in.  cake. 
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Discussion 
Roadon  of  tii-  Hncnra  am.  Bcromrto  phkm  urr  invited  to 

dlooussloi]  of  tot  hnlc  >i  Mid  othov 
iiiatt'-n   pcrtatnlnK    to   mining   un.l    metallurgy.      Tin-    Editor 

Kproeaton  of  vlows  oootrary  to  ti i ?*  own.  bc- 
k    that  caroful  criticism   la  moro  valuable   than   i 

OOmpllmont      Insertion   of  any  t-ontrlnutlon   li»  determined   1-v 
It*  probable  Intercut  10  till  rotdort  of  tills  Journal. 

Who  Is  a  Mining  Engineer? 

The  Editor: 

Sn  The  following  i>  a  verbatim  extract  from  a  mine 

rl  signed  bj  ■  man  who  writes  '!•'.. M.'  after  his  name: 
quartsite  underlying  the  capping  of  quartz  and 

now  tapped  by  the  No.  8  shaft  is  Buely  impregnated  with 
UMnieaJ  iron  carrying  good  gold  values,  very  amenable 
i<>  treatment  and  will  constitute  the  main  bodies  of  ore  in 

the  properties,  to  what  extent  they  <xisi  in  depth  may  be 

better  assumed  as  Bones,  in  dyke  form,  the  upheval  and 
general  protrusion  of  the  mountain  itself  would  lead  to 

such  a  theory,  a>  the  Bne  equal  distribution  of  the  arsen- 
ical iron  with  the  other  minerals  on  a  minor  scale  con- 

tribute, indicate."    Also  iliis: 

"The  values  of  actual  samples  taken  are  in  the  bands 
of  the  assayers  as  this,  is  written  and  not  necessary  to 

mention  al  all  as  far  as  this  report  docs,  my  simple  duty 
to  speak  of  it  as  1  found  it  and  to  what  conclusion  to 

come  in."  He  then  concludes  by  "recommending  the  propo- 
sition as  a  fine  paying  investment." 

This  is  noi  supposed  to  be  a  joke,  but  an  actual  report 
thai   somebody  paid   for.     Is  it   not   about   time  that  the 

public  was  protected  from  this  sort  of  'flim-flam'  and  the 

dignity  of  the  profession  also  upheld.'  As  it  is  now.  any 
barber,  horse-doctor,  or  sewing-machine  agent  can  sign 

"K.M.'  after  his  name  and  is.  ipso  facto,  a  mining  engineer. 
J.  V.  Richards. 

Spokane.   Washington.  March  2."). 

Packing  Supplies  in  Mining  Regions 
The  Editor: 

Sir — I  was  nnicli  interested  in  the  article  by  James  Davis, 
in  the  Mining  and  Scientific  Press  of  March  23,  1912,  con- 

cerning packing  supplies.  His  methods  are  all  right,  when 

  lined  to  loads  of  equal  weight,  like  ore.  Then  the  cross- 
tree  saddle  is  effective  and  quickly  loaded.  But  when  heavy 

and  uneven  loads,  especially  machinery,  has  to  be  packed, 
the  aparajo  heats  the  saddle  a  hundred  times  over.  In  fact, 

there  are  many  loads  of  mining  machinery,  such  as  sectional 

mortars,  crushers,  and  fly-wheels,  weighing  from  250  to  450 
lb.,  which  cannot  be  packed  successfully  on  a  cross-tree 

saddle.  The  aparajo  is  somewhat  similar  to  Mr.  Davis'  pad, 
made  of  heavy  leather  28  in.  wide,  its  length  adjusted  to 
the  size  of  the  animal,  so  that,  it  comes  two-thirds  way  down 

the  animal's  side.  It  is  stuffed,  from  a  small  round  hole, 
near  the  top  on  inside,  to  near  the  centre,  where  it  crosses 

the  hack,  with  small  fine  dried  gi-ass,  not  long  or  coarse. 
Saddle  blankets  are  first  placed  on  the  mule,  the  aparajo 
on  top  of  them,  a  heavy  leather  pad  over  this,  then  cinched 

light.  Then  load  on  either  side  or  on  top  as  you  wish.  If 

one  load  is  50  lb.  and  the  other  150  lb.,  it  is  quickly  balanced, 
so  that  they  ride  even,  by  raising  the  heavy  load  until  it 
balances  the  light  one. 

In  case  it  is  a  heavy  or  bulky  load  that  must  go  on  top, 
a  small  round  stick,  3  or  4  in.  diam.,  split  as  long  as  the 

■aparajo  is  wide,  with  the  two  ends  of  each  stick  tied  together 
with  a  small  string,  is  placed  on  either  side  of  the  aparajo, 

one-third  way  down  from  the  back.  This  will  level  up  the 
load,  and  still  keep  it  low,  not  top-heavy.  Large  Saratoga 
trunks,  weighing  300  lb.,  are  packed  over  mountain  trails 

in  this  manner.  Such  a  load,  if  on  a  platform,  built  up  on 

top  of  the  cross-tree  saddle,  would  make  the  load  top-heavy, 
and  on  a  heavy  grade  throw  the  animal  down  the  mountain. 

I  have  known  a  battery  cam-shaft  made  in  1866  and  weigh- 
ing 625  lb.,  6  ft.  long,  to  be  successfully  packed  60  miles, 

'Over  three  ranges  of  mountains.     A  wire  cable,  if  over  %- 

in.  diam.,  should  never  lie  coiled  and   packed  as  a   load  on 
each  animal,  the  short 

small   wires  of  I  In-  cable,      1'uwilnl   the  cable  on   a   level    p 
OUnd,   hiv   it   .oil    in  a   long  loop,  of  such   length   thai 

the  total  weight  I-  of  propi  n  to  the  number  and 
character  ol   your  annual-:  this  is  easily  regulated  bj 
  her  of  strands  of  cable  on  a  side,    Tie  these  strands 

sly    together,    with    a    small    wile,    place   your   mules    in 
the  centre  of  the  loop,  lash  the  strands  as  oi   n  either 
the  looped  ends  extending  in  fronl  and  rear  of  the  first  and 

last    mules  will   lie  stiff  enough  to  stay   in    place  and   swim,- 

clear.     I  have  seen  a  "s  in.  tramway  rope,  sum  ft.  long, 
packed  in  three  piece-.,  over  three  ranges  of  mountains,  in 
this  manner. 

Track-iron  and  piping,  12  to  Hi  ft,  lengths,  with  the 
ends  lied  together,  are  packed.  Mine  timbers  and  lumber 

over   in  it.  lengths,  if  over  a  rough  trail,  had  better  be 

dragged  with  Ol   ml  on   the  ground.      A    :!  i   or  "sin.  lash 
rope  is  ton  st  ill'  ami  heavy;  the  Mexican's  raw-hide  twisted 
rope  is  better.  In  Mexico,  probably  three-fourths  of  all 
freight  for  the  mines  is  packed;  one  never  sees  anything  hut 

the  aparajo.  In  fact,  where  there  is  occasion  to  have  much 

freight  packed  of  all  (lasses,  only  the  aparajo  is  used.  They 
are  much  easier,  safer,  and  better  for  the  animal;  when 

sufficient  blankets  are  used  and  proper  care  exercised  the 
animals  can  he  kept   in  better  condition. 

G.  L.  Sheldon. 

Ely.  Nevada,  March  30. 

Tonnage  Estimation 
The  Editor: 

Sir — In  your  issue  of  February  24,  T,  B.  Greenfield  is  re- 
ferred to  an  article  of  mine  in  the  same  issue  for  the  solu- 

tion of  a  problem  which  seems  to  have  arisen  as  a  result  of 

the  application  of  South  African  formulae  in  the  tonnage 
estimation  of  a  Mexican  ore.  My  article  contains  no 

elucidation  of  the  problem.  The  credit  for  the  idea  as  to 

the  use  of  the  specific  gravity  bottle  in  the  estimation  of 
classifier  tonnage  belongs  to  H.  Stadler,  whose  interesting 

paper  on  the  subject  appeared  in  the  Journal  of  the  Chemi- 
cal, Metallurgical,  and  Mining  Society  of  South  Africa, 

November  1911. 

As  a  preliminary,  may  I  draw  attention  to  the  desira- 
bility of  a  few  pointers  being  published  with  a  reprint  of  a 

paper  applicable  to  local  conditions  only.  Mr.  Stadler  deals 
with  an  ore  of  apparently  absolutely  uniform  composition, 
and  is,  in  consequence,  able  to  use  the  determined  density 

of  the  whole  on  calculations  dealing  with  any  classified  por- 

tion. Mr.  Greenfield's  ore,  on  the  other  hand,  consists  of 
quartz  and  a  large  amount  of  clay  and  oxide  of  iron.  In 
endeavoring  to  find  the  tonnage  of  sand  passing  through  a 

tube-mill,  as  delivered  at  the  classifier  cone  underflow,  a 

difficulty  is  experienced  on  account  of  the  varying  results 
obtained  in  the  estimation  of  the  density  of  the  ore,  due  to 

the  presence  of  the  clay.  Perhaps  it  is  superfluous  to  add 
that  calculations  of  cone  underflow  tonnage  should  be  based 

on  the  density  of  the  ore  comprising  that  underflow,  in 

which  the  proportion  of  clay  would  surely  be  very  small. 

With  an  ore  of  varying  density  it  is  difficult  to  see  the 

advantage  of  the  specific  gravity  method  in  the  compilation 
of  tonnage  figures  which  are  not  used  in  connection  with 

assay  returns. 

Mr.  Greenfield  refers  to  the  "varying  oxidation  of  the  iron 

and  de-hydration  of  the  alumina"  in  the  ore-density  esti- 
mation. As  the  iron  has  already  been  reported  to  be  in 

the  form  of  oxide,  it  is  difficult  to  see  how  material  change 
can  occur  under  ordinary  conditions.  As  regards  the  clay, 

I  presume  it  may  be  taken  to  be  an  ordinary  hydrated  sili- 
cate of  aluminum  whose  natural  water  content  might  be 

anything  from  5  to  15%.  The  water  would  occur  hygro- 

seopieally  and  in  combination,  but  the  temperature  neces- 
sary to  drive  off  the  combined  water  is  so  much  higher  than 

that  required  to  remove  the  hygroscopic  moisture  that  there 
should  be  no  difficulty  in  keeping  the  two  estimates  separate. 

In  calculating  classifier  tonnage  the  need  for  extreme 
accuracy  is  questionable.  In  most  eases,  however,  tonnage 

has  no  significance  apart  from  assay  value ;  and  in  dealing 
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with  ores  carrying  a  large  amount  of  clay  it  is  advisable  to 
dry  the  sample  for  a  density  estimation  at  the  same 

perature  as  the  ore  is  dried  preparatory  to  being  assayed. 
Too  often  Bainple  is  dried  with  the  ntmosl 

at  the  temperature  of  boiling  water,  and  the  assay  sample 

heated  to  redness  on  a  hot-plate.    A  lower  density  mea 
higher  torn  aller  Hulk  a  higher  assay  result.    Hence 

an  addition  to  the  'una.   itable'  discrepancy  occurrh 
the  end  of  the  month. 

A.  W.  Ai.i.i  n. 
London.  March  12. 

The  Mine-Owners'  Liability  for  Accidents 
The  Editor: 

Sir — It  was  a  profound  change  in  the  status  of  the  law 
in  regard  to  those  who  must  eat  their  bread  in  the  sweat 

of  their  faces  that  was  made  by  the  enactment  by  the 

legislature  of  mil.  ..|  the  Roseberry  liability  and  compen- 
sation law.  Xot  since  the  shackles  of  slavery  were  stricken 

from  our  black  brother  of  the  South  has  anything  occurred 

that  was  comparable  to  it.  and  it  is  not  flattering  to  our 
American  vanity  to  call  to  mind  the  fact  that,  as  with 

slavery,  so  with  the  emancipation  of  industrial  labor  from 

the  old  order.  Europe  led  America  in  the  reform  by  one 
full  generation  of  men.  What  Lincoln  was  as  an  emanci- 

pator of  the  black  man,  Bismarck  was  as  the  emancipator 

of  the  hurt  man.  and  the  world  is  coming  to  recognize  this 

as  the  grea  of  Bismarck's  great   career. 
As  far  as  California  l£  d,  the  old  order  went  out 

when  the  Roseberry  liability  anil  compensation  law  went 
into  effect,  September  1.  1911,  and  the  new  order  came 
in.  What  the  old  lirder  was  will  he  the  subject  of  this 

letter.  What  the  new  order  is  will  he  the  subject  for  the 

next.  Prior  to  September  1.  1911,  it  was  the  law  in  Cali- 

fornia, except  as  slightly  modified  by  a  statute  ens 

in  l!io7.  that,  whoever  to..  ,        ...m   at  wagi 

assumed    ail    the    physical    ■  the    occupation,    and 
his  -  ...I  the  industry  on)  of  which  that  employer 
hoped    to    -row    rich,    assr.  of   them.      This    was 

known  as  the  common-law  doctri  risk'. 
and  had  its  origin  in  a  judicial  derision  rendered  in  Eng- 

land in  1837,  by  Lord  Abinger,  in  the  case  of  1'riestlv  r. 
Fowler,  growing  out  of  an  injury  that  was  suffered  through 
the   breaking  down   of  a   butcher's  cart. 

The  law  in  the  .-as.,  was  judge-made.  No  legislature  or 
parliament    ever   enacted    such    a    law.    nit  b.  ,  ly    all 
legislatures  and  all  parliaments  have  been  called  upon   I.   
time  to  time  1..  the  severities  of  the  law  then 
made  by  this  sleek,  well  conditioned,  periwigged  judge 
whili  bis  shins  comfortably  in  front  of  a  blazing 
hearth  in  the  seclusion  of  his  own  chambers.  Thus  en- 

s''  ted,  this  judge  gave  himself  up  to  the  delights  of  pure 
reason  and  so  decreed  that  whoever  took  employment  in 
a  hazardous  occupation  would  naturally  demand,  ami  re- 

ceive, wages  proportionately  increased  according  to  the 
hazard,  or  else  he  would  refuse  to  work,  and  that  this 
increase  in  wages  would  insure  the  worker  againsl  the 
consequences  of  injury.  The  reasoning  of  the  noble  lord 
was  all  right,  but  the  facts  were  all  wrong.  Except  where 
labor  is  so  thoroughly  organized  as  to  be  able  to  Co 

through  collective  bargaining,  favorable  arrangements  as 
to  wages  and  hours  and  conditions  of  labor,  the  laborer 
has  always  had  to  lake  the  work  he  could  'jet  at  such 
wages  as  his  employer  was  wifling  to  pay,  and  some  of 
tiie  I.  occupations  have  been  abonl  the 
poorly  paid.  Wise  in  the  law.  Lord  Abinger  was  del 
even  stupidly,  ignorant  of  the  commonest  facts  of  every- 

day life,  and  as  a  result  of  that  ignorance  he  inflicted 
upon  toiling  humanity  one  of  the  most  grievous  burdens 
that  it  has  been  the  lot  of  the  children  of  men  to  bear. 
Any  workingman  could  have  told  him  better,  hut  it  never 
occurred  to  him  I.,  ask  one  ..i  them.  The  relation  hoi  ■ 
employer  and  employee  in  those  .lays  was  that  of  master 
and  servant,  with  all  the  difference  in  social  station  that 
those  terms  imply,  and  it  had  n,,t  been  twenty  years  since 
it  was  as  unlawful  for  as  many  as  five  woriringmen  to 
assemble   together  to   consider  their   industrial   welfare   as 

it   would  have  been  to  plot   to  blow   up  a  building  or  hold 

up   a   traveler. 
The  fellow-servant  doctrine  grew  out  of  that  assumption 

..f  risk  and  constituted  merely  another  risk  assumed  by 

the  luckless  employee — that  of  being  hurt  through  the 
carelessness  OX  another  employee.  It  was  reasoned  out  in 
the  seclusion  of  the  judicial  chambers  that  if  an  employee 

knew  that  a  fellow-employee  was  careless,  he  would  go  to 

the  employer  and  say  to  him:  "That  man  is  careless:  he 
will  he  the  means  of  sonte  of  US  getting  hurt  some  day: 

therefore  if  you  do  not  discharge  him  I  will  quit  your 

service,"  and  of  course  the  careless  workman  would  be 
discharged  forthwith  or  the  prudent  workman  would  pro- 

ceed to  hunt  another  job.  Again  the  reasoning  was  all 
riirbt.  but  the  facts  were  all  wrong  and  wholly  inconsistent 

with  the  common  experience  of  mankind.  That  is  a  fault 
with  the  law  of  judicial  decision.  It  does  not  square  with 

the  facts  and  everyday  experiences  of  life,  but  goes  off  into 

the  aerial  realm  of  pure  reasoning.  As  any  intelligent  work- 
man could  have  informed  the  noble  lord,  accidents  through 

tin-  carelessness  of  fellow-workmen  do  not  often  flow 
from  workmen  of  known  and  notorious  want  of  care,  but 

rather  from  momentary  lapses  of  the  mind,  wholly  unlooked 
for.  Inadvertently  one  gives  the  wrong  signal,  pulls  the 

wrong  rope,  strikes  a  glancing  blow  instead  of  a  direct, 

and  the  accident  has  happened.  And  yet  the  hurt  work- 

man, hurt  through  such  inadvertence,  was  barred  all  re- 
covery from  his  master,  in  spite  of  the  fact  that  the  master 

ever  had  been  responsible  to  those  not  in  his  employ  for 
injuries  inflicted  by  all  who  were  in  his  employ.  If  a 

-ler  had  run  down  and  injured  a  workman  working 
for  another  man.  his  master  would  be  responsible  for  his 

act,  but  if  he  ran  down  and  injured  one  of  his  own  work- 
men the  injured  workman  could  recover  nothing  from  him. 

Finally,  this  august  lord  of  the  British  bench,  supereon- 
scions  of  the  great  dignity  of  his  office,  held  that  where 

an  injury  was  caused  partly  by  the  carelessness  of  the 

employer  aDd  partly  by  the  carelessness  of  the  injured 
employee,  the  injured  workman  should  have  no  right  of 
action,  no  matter  how  slight  the  contributory  negligence 

of  tie-  person  hurt  or  how  .ji-..ss  the  degree  of  carelessness 
of  the  employer,  and  for  if.1  reason  thai  so  august  a  per- 

»e  as  a  judge  could  not  be  expected,  where  both  parties 

were  negligent,  to  undertake  t"  apportion  the  degrees  of 
negligence  between  the  parties. 

This,  then,  constituted  the  old  order  in  relation  to  the 

status  before  the  law  of  those  who  are  industrially  hurt, 
as  that  law  stood  in  California  up  to  and  including  August 

31.  1011,  and  upon  which  California  then  and  there  turned 
its  back.  These  rules  came  across  the  seas  to  us  and  were 

imposed  upon  American  labor  at  the  instance  of  the  rail- 
roads. The  first  application  of  these  doctrines  was  in 

the  case  of  Murray  v.  the  South  Carolina  Railroad,  de- 

cided in  1841,  and  was  a  three-to-two  decision  of  the  su- 
preme bench  of  that  state.  It  was  next  applied  in  the 

case  "I  Farwell  ».  the  Boston  &  Worcester  Railroad,  where 
an  engineer  was  injured  through  the  carelessness  of  a 

switchman,  the  court  holding  that  "justice"  and  "policy" 
required  that  the  engineer,  and  not  the  railroad  company. 
should  assume  the  consequences  of  the  negligence  of  a 
switchman  (over  whom  the  engineer  had  no  control),  and 

that  "policy"  required  that  assumption  inasmuch  as  it 
would  contribute  to  the  safety  of  all  concerned.  A  critical 

examination  of  the  phrenological  development  on  that 
judicial  head  should  prove  of  interest  to  the  science  of 

psychology. 
Anyhow,  one  judge  followed  another  in  applying  these 

rules,  as  one  sheep  may  follow  another  over  the  wall  out 

of  a  safe  pasture  onto  a  railroad  right-of-way,  where  an 
express  train  may  presently  come  along  and  reduce  the 
whole  band  into  chops,  and  not  until  we  understand  the 

psychology  of  the  mind  of  the  sheep  shall  we  fully  com- 
prehend the  mind  of  the  judge  who  follows  precedents  un- 

1   lingly,   no   matter  where  they   may   take   him   and  those 
whose  rights  he  thereby  wrongs. 

A.  J.  Pili^bury. San  Francisco.  March  25. 



MINING  AND  SCU  Mllli    PRI  SS 

Special  Correspondence 
LOS  ANGELES 

n\  < 'Oil  Mini  i   OF  'nil    Mimm, 
501  rnv  RU    fu.imiiM  \. 

The  commitl   i  organisation  of  the  Mining  Engineers 
v   of  Southern   California!  recently   formed,  as   be 

fare    noted    in    the    timing   ami    Scientific    Press,   report* 
thai   in   its  opinion   the  best   results  will  be  obtai   I   by 
placing  the  technical  interests  of  the  society  under  the 
control  of  professional  men,  selected  on  their  personal 
and  professional  record,  and  inviting  the  cooperation,  as 
associates,  with  slightly  modified  membership  privileges, 
.■I  non-professional  men,  commercially  interested  in  min- 

ing, in  oil,  in  metallurgy,  or  in  mining  machinery  and 
supplies,  and  of  suitable  persons  occupied  with  business 
foreign  to  mining  engineering  and  its  allied  branches,  Ii 
points  mil  thai  there  are  two  classes  available  for  mem 
bersbip:  (a)  members  of  the  Mining  and  Metallurgical 
Society  of  America,  and  of  the  American  Institute  of  Min- 

ing Engineers;  (b)  engineers  in  good  standing  who  are 
not  members  of  either  body.  All  of  the  M.  M.  S.  A.  mem- 

bers  m    Los   Angeles  anil   mnsl   of  (lie  A.   I.   M.  K.  members 
would  be  eligible.  Many  nol  affiliated  with  either  of  the 
older  organizations  will  be  led  to  seek  membership  through 
interest  in  the  M.  E.  S.  S.  C,  while  ethers  would  Become 
members  of  the  last,  bul  would  nol  care  to  join  either  of 
the  older  bodies.  While  it  is  believed  thai  mosl  of  the 

bers  will  be  drawn  from  Los  Angeles  and  tributary 
districts,  no  geographic  limitation  need  be  placed  on  mem- 

bership. The  committee  reiterates  thai  one  of  the  chief 
needs  is  for  a  technical  library  and  reading  room. 
An  initiation  fee  of  $10  and  dues  of  $2  per  month  Eor 

members  who  have  places  of  business  in  Los  Angeles,  or 
within  ion  miles,  are  recommended  by  thi   mmittee.     An 
initiation  fee  of  $5  and  annual  dues  of  .flu  are  recom- 

mended for  members  outside  of  the  boundaries  named. 

In  regard  to  affiliation  with  the  A.  1.  M.  E.,  discussion 
concerning  which  was  reported  in  the  issue  of  Ihis  maga- 

zine for  February  10,  the  committee  states. 

"The  following  reply,  in  a  letter  from  the  secretary  of 
the  Institute,  dated  February  20,  has  been  confirmed  by  a 
committe  report  to  the  Council  of  that  body  under  date  of 
.March  23: 

"'The  Council  approves  iii  general  of  the  organization 
of  a  local,  or  geographical  section  of  the  American  Institute 

of  Mining  Engineers,  but  under  the  constitution  and  by- 
laws, the  organization  must  be  effected  in  the  first  instance 

in  harmony  with  the  present  rules  of  the  A.  I.  M.  E. 

"  'The  Council  believes,  however,  that  the  wishes  of  the 
Los  Angeles  members  of  the  Institute  can  be  met  by  giving 
the  proposed  organization  the  greatest  possible  measure  of 
Home  Rule  under  the  rules  of  the  Institute. 

"  'The  Institute  cannot  approve  of  any  independent  as- 
sessment for  dues,  but  sees  no  objection  to  voluntary  con- 

tributions to  be  supplied  at  the  discretion  of  the  local  or- 
ganization to  the  local  needs. 

"  'It  occurs  to  us  that  possibly  the  organization  of  a 
library,  on  an  independent  basis,  would  meet  the  question 

of  additional  dues  from  the  local  members.' 

"From  this  reply  it  is  evidently  necessary  to  form  an  in- 
dependent society  to  support  the  library  and  reading  rooms, 

for  the  reason  that  a  library  cannot  live  without  an  in- 
come, while  the  rules  governing  sections  of  the  Institute 

forbid  raising  money  by  assessment  and  permit  only  volun- 
tary contributions.  Further,  in  such  a  section,  all  members 

and  associates  of  the  Institute  would  have  equal  member- 
ship privileges  and  persons  not  members  of  that  organiza- 
tion would  not  be  recognized." 

In  order  to  give  all  possible  support  to  the  A.  I.  M.  E. 
and  to  assist  in  any  needed  reform,  the  committee  advises 
members  of  that  body  resident  in  and  about.  Los  Angeles 
to  form  a  section,  and  suggests  that  a  section  of  the  M.  M. 

S.  A.  would  be  desirable.     Owing  to  the  difficulty  in  keep- 

in..-  up  interest  in  meetings  held  for  tl  ■ 
led  dun  such  n  ■  i  with 

on l   fai  i    publican    and  thai  publ  bail 
1,11     tO    a     national     01  leientiflc 

III-. 

Farther  plans  deal   with   the   possibility  of   forming  a 

genera]  technical  library  througl   poration  with  tl   ml. 
mechanical,  chemical,  and  electrical  eni  and  with  the 
Chamber  of  Mines  and  I  III. 

One   prospective  member  <d    the   new  01  i   has 
pr   ised  $500  in  cash  toward  the   proposed  library,  and 
others  have  agreed  to  assist.     An  initial  membership  of  al 
least  50  is  desired  to  provide  an  inc   C  $100  per  month 
for   maintaining  the   rooms  and   library.     All   minim 

gineers  entitled  to  receive  a  eopj  of  the  committee's  reporl 
wl   lay  have  bee   itted  from  the  mailing  list,  are  in- 

vited to  notify  the  committee,  which  includes  F.  J.  II. 

Merrill,  chairman,  E.  Call  Brown,  T.  B.  Comstock,  C.  <'ol c.ck  Jones.  E.  A.  Montgomery,  and  W.  P.  Staunton. 

iALGOORLIE,  WESTERN  AUSTRALIA 

Ciclone  Damage.-  -Janttarv.  Development. — Collie  Coal 
meld. — Production  fob  Month, 

Eight    years   ago   a   very   destructive   cyclone   occurred    in 
this  district,  and  al   si    every  year  since  we  have   had  one 

in  a  mild  way.  but  on  February  .">  a  15-minute  blow  visited 
us  again  and  did  a  lot  of  damage  generally.  The  worst 

feature  of  the  affair  was  that  the  Power  company's  main,. 
which  carry  power  to  many  of  the  mines,  were  blown  down, 
while  ils  cooling  tower  for  the  condensing  plant  was 
smashed.  The  Associated,  Horse-Shoe,  and  Ivanboe  have 
their  own   complete   generating  plants.      The   Fake   View   & 

GOLDEN    HORSE-SHOE    MINE. 

Star  and  Oroya  Links  have  part  stand-bys,  while  the  Kal- 

gurli,  Great  Boulder,  Perseverance,  and  South  Kalgurli 

depend  greatly  on  the  Power  company.  The  Associated 
Northern  and  Hainault  use  only  a  few  small  motors,  which 

do  not  affect  work  much.  The  Horse-Shoe  has  power  to 

spare  and  is  supplying  the  Boulder;  but  the  Kalgurli  ex- 
pected to  be  in  operation  a  week  after  the  cyclone. 

The  month  of  January  has  been  quiet.  Developments 

may  be  chronicled  as  follows :  The  Horse-Shoe,  at  2800  ft. 
from  the  Boulder  main  shaft  on  No.  4  lode,  drove  5  ft., 
where  the  lode  was  15  ft.  wide,  the  ore  averaging  $30  per 

ton.  The  progress  reports  from  the  Boulder,  Ivanhoe,  Lake 

View,  and  Kalgurli  are  of  a  satisfactory  nature,  yet  the 

lower  levels  in  most  of  them  are  poor.  The  Perseverance 

is  re-centring  and  skidding  its  main  shaft,  which  has  given 

trouble  of  late,  and  is  installing  two-ton  skips,  which  are 

made  at  the  mine.  The  plant  will  run  at  about  450  tons 

daily  capacity  in  the  meantime,  ore  being  hauled  through 
No.  6  shaft.  The  Associated  has  stopped  work  at  its  No. 

20  level,  the  ore  being  of  low  grade.  The  Chaffers  is  prac- 
tically closed  down,  the  reserves  being  given  as  104,900 

tons/worth  $6.90  per  ton.  The  problem  is  whether  to  re- 
model and  enlarge  the  dry-crushing  plant  to  a  capacity  of 

6000  tons  per  week,  so  as  to  give  a  profit  of  60c.  per  ton, 
or  leave  it  alone.  The  Bullfinch  main  shaft  is  down  to  333 

ft.    The  latest  development  in  a  winze  at  a  depth  of  50  ft. 
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below  the  LOO-ft.  Level  shows  a  lode  31  ft.  wide  averaging 

$25.50  per  ton.  The  boilers,  hoist,  and  head-gear  are  in 

position.  Tin1  Sons  of  Qwalia  is  diamond-drilling  on  the 
seventh  and  fifteenth  levels.  The  Lady  Miller  al  Horseman 

is  being  equipped  with  a  new  plant.  The  North  ECalgurli 

report  shows  thai   daring  the  p.-isi   financial  year  tributers 
crushed  in. -'on  tons  valued  al  $160,000.    This  was  fri   re 
between  the  Bfth  and  sixth  levels.  The  gross  i>n>iit  o>  the 
company  was  $19,300.    Since  1007  $82,000  has  been  paid  in 

royalties  by  tributers.     The  optioi    the  Qimlel  mine  al 
Ora  Bands  was  dropped  by  the  Qwalia  South  company,  the 

ore  being  too  low  grade  and  hard.  The  Qimlel  S.  Extended 

lias  stripped  its  shall  in  preparation  for  skips  ami  a  Sod- 
ton  daily  capacity.  During  the  pasl  six  months  a  party 
bad  a  tribute  on  the  Oroya  Links  anil  finished  the  term  lasl 

month,  lour  men  netting  $22,000  each. 

The  tributers  al  the  Qolden  Pole,  Davyhurst,  up  north, 
made  a  profit  of  $2000  each  in  11  months.  During  lull  the 
Dundas  goldfield  returned  28,665  oz.  bullion  from  38,037 

Inns  treated,  also  320  oz.  iv    alluvial  workings.  The  in- 
spectors lor  the  districts  named  repoii  thai  in  1911,  in  the 

Men/ies  district,  mining  has  mil  been  satisfactory;  while 
centres  between  there  ami  Kalgoorlie,  some  eighty  miles,  :i 

depression  existed.  Other  ilisirieis  near  showed  lair  re- 

sults from  a  good  ileal  of  prospecting.  Mounl  [da  had  1  i 1 1 1 •  - 
development  done,  although  the  country  would  repay  pros- 

pecting. Oilier  places  are  quiet  On  account  of  no  water 

supply.  A  tew  e,as  engine  ami  Huntington  mill  plains  are 
working  in  these  parts.  The  Kanouna  district  was  quiet,  al 
though  of  late  active  exploratory  work  has  been  undertaken 
in  old  mines. 

The  Collie  coalfield   produced  only  249,784   tons  during 
Hie  year,  or  ll.SIII)  less  than  in  1910,  on  acconnl  of  strikes. 

There   are   ti   mines   at    work,    which    produce    from   2913   to 

89,227  tons  annually.    There  were  no  accidents  among  the 

477  men  at  work,  while  the  output  was  .~»2.'l  Ions  per  man. 
The  two  llolnnui  pneumatic  stamps  on  the  Mountain  Queen, 
a:  the  Southern  Cross,  are  doing  good  work,  each  crushing 

aliniit  70  Ions  per  day.  The  new  20-stamp  mill,  with  tube- 
mill  ami  vacuum  plant,  on  the  Yuanmi  is  al  work,  ami  the 

output  shmilil  soon  he  annonneeil.  The  Richards  classifier 

at  the  Hainault  is  good,  ami  lakes  the  pulp  from  40  stamps, 

delivering  a  clean  classified  product. 
The  new  mill  lit  the  Bullfinch  will  consist  of  a  crusher, 

'Jo  stamps,  tube-mill,  agitators,  ami  three  Etidgway  No.  3 
style  machines,  all  motor  driven.  Il  is  In  he  ready  in 

August.     The  ore  is  expected   to  average  $10.50  per  ton. 
The    use    of    the    new     Etidgway    machines    increases,    anil    al 

present  the  Boulder  has  two,  the  St.  George  one.  on  ,i 
kaolin  ore.  the  Ora  Bands  three,  and  the  Bullfinch  three, 

while  it    is  known   that    one  or  Iwo  of  the   Kalgoorlie   mines 

view  the  machines  favorably.     Mechanically  il  is  good  ami 
the  washing  leaves  low  soluble  gold.  The  increase  in  value 

of  wash  solution  is  exceedingly  low.  when  compared  with 
Other  vacuum  Systems.  On  roasted  ore.  one  machine  can 

liral  350  ions  per  day.  and  on  a  soft  oxidized  ore.  or 

kaolin  matter,  about  120  tons,    'flu-  old-style  Ridgways  are 
apt   to  he  superseded. 

For  examination  of  engine-drives  in  Western  Australia. 
the    Minister    lor    Mines    has    formed    a    traveling    hoard    of 

examiners   who   will    hold   the   quarterly,    half-yearly,  and 
yearly  district  examinations.  Ambulance  classes  have 

been  started  for  the  mines  anil  arc  being  well  attended. 
Already  the  mines  have  a  number  of  good  first-aid  men, 

ami,  of  course,  the  properties  are  fully  equipped  "''"'  acces- 
sories   to    be    quickly    available    in    case    of   serious    accidents 

oci  tirriug. 
In  the  December  number  of  the  chamber  of  Mines 

Journal i  W.  R.  Degenhardl  discusses  gas  engines  at  the 
Sons  of  Qwalia.     This  mine   is   1250   ft.   above  sea-level. 

'flic    tests     were    on     a     lli7-b.hp.    coupled  '  e]ie.i   I     Crosby 
make,  with  cylinders  17  by  '-'4  in.  by  100  r.p.in..  driving  by 

belt  an  A.  K.  il.  generator  of  112  kw.,  550  volt,  '■'■  phase, 
Hi  cycles  driven  silo  r.p.m.    The  useful  work  totaled  24.5%. 
Fuel  per  horse-power,  0.96  lb.  charcoal.  Cosl  per  brake- 
In. !  -c-power.  1  cent. 

The  January  gold  output   was 

principal  returns  being  as  under: 

Name.  Tonnage. 
Associated           10,193 

Burbanks  Mali*  Lode. . .  1,64] 

Golden   Horse  shoe   ....  23,264 
Col, lei,  Ridge    2,817 

i  tt.  Boulder  Perseverance  19,681 
(II.   Boulder  Proprietary  17,535 
(I real    Kin-all       S;685 
llainanlt        5,639 

[vanhoe       20,102 

Kalgurli       10,630 
Lake   View   &    Star    18,060 

Oroya   Black   Range    4,700 

Oroya    Links        11.000 
Sons  of  Qwalia  South. .    2,456 

South    Knlgurli            9,600 

valued   at    $2,253,000,  the 

Yield. Profit. 

livid'. 1. 

+7'J.."inn 
$11,100 

is. nt  in 
Kil.non 

10.000 

27.000 8,500 

113,000 
15,500 245,000 132,500 

60,000 

I'j.onn 

34,000 

50 

204,500 
90,000 

,-,0,000 

ins.nnn 
15,000 

•24.000 

105,000 
17,800 

47.000 16,500 in. mo 

11.700 
i:.,4oo 

3,700 
60,100 

9,700 FAIRBANKS,  ALASKA 

Djbtbict   Dkvki.oi'kh   Witiioit  Outside  Capital. — Maott 

PROMISING   Claims.      .Mink   N'otks. 

Thai  this  district  bids  fair  io  be  self  developing  is  shown 

by  the  large  number  of  shipments  to  the  local  mill. 
 Most 

of  these  are  from  |, inspects  that  have  no  financial  backing 

as  vet.  and  which  must  depend  on  the  ore  taken  out  I" 

carry  the  burden  of  development.  Although  Ibis  is  not 

line' in  every  case,  the  large  proportion  of  self-supporting 

prospects  is  remarkable. 
A  shipment  of  2  tons  from  the  Olio  Xars  property  on 

Fairbanks  creek,  returned  $60  per  ton  in  free  gold,  no 

attempl  being  made  io  save  concentrate  or  to  lest  
the 

tailing.  This  is  the  first  shipment  from  the  claim.  
Fol- 

lowing the  satisfactory  mill  test  on  ore  from  the  Hudson 

brothers'  property  on  Ester  creek,  a  larger  shipment,  of 

abnosl  50  Ions,  is  being  sacked.  The  vein  is  over  f>  ft.  wide. 

II  is  probable  that  a  small  mill  will  be  built  (his  season.     At 

present,  the  h»al  mill  iii  charge  of  Loo  Freestone  is  crushing 

13    Ions   of   ore    from    the    Overgaard    lease   at    the    head    of 

Willow  creek.  The  rock  should  return  $50  per  Ion.  by  con- 

servative estimate.  This  property  is  now  owned  by  the 

principal  stockholders  of  the  Newsboy  company,  which  re- 

cently bought   it    from  llerschberger  &  Buell. 

Development  is  being  carried  forward  on  the  Newsboy 

properly  with  all  possible  speed.  The  215-fl.  level  
de- 

velopmenl  is  on  contract  while  the  regular  crew  is  sinking 

the  shaft  to  the  315-ft.  level.  Considerable  trading  in  News- 

hov  slock  has  been  going  on  lately.  Several  blocks  of  pro- 

motion stock  have  been  laken  al  35c.  The  par  value  is  $1 

and  the  capitalization  is  $320,000.  There  is  a  .Vstamp  mill 

on  the  properly.  The  undoubted  integrity  of  the  controlling 

stockholders  is  an  argument  in  favor  of  the  investment. 

Were  this  camp  closer  to  financial  centres,  a  Hurry  in  this 
slock  would  undoubtedly  occur. 

A  two-ton  shipment  from  the  Utigaard-Nehrland  lease 

has  jusl  been  crushed  by  the  local  mill.  Returns  show  con- 
tent of  $:>(>  per  ton.  Shipping  will  probably  be  discontinued 

(ill  a  customs  mill  can  be  erected  at  the  mouth  of  Chatham 

or  Wolf  creeks.  Fourteen  Ions  of  ore  from  the  L.  .1.  Me 

Carty  properly  al  the  bead  of  Wolf  creek,  was  pul   through 

recently  and  $60  per  ion  in  free  gold  was  recovered,    'flic sh.il      the    Fredrieh    properly    on    Vault    creek,    is   down 

275  ft.  The  installation  of  the  small  3-stamp  mill  on 

the  Reliance  M.  Co.'s  ground  al  the  bead  of  Dome  creek. 
i~  nearly  <•   plete  ami  Mr.  Spaulding,  the  manager,  ex- 

pects to  begin  crushing  soon.  There  is  plenty  of  water  in 

the  mine  Io  supply  the  mill.  Only  the  highest  grade  ore 
will  be  milled,  the  lower  grade  being  pul  on  the  dump  for 
future  treatment  with  a  larger  mill. 

Il  is  reported  thai  W.  B.  Vanderlip  will  start  soon  on  a 
i rip  to  Ruby  and  i he  Koyukuk  lo  examine  some  properties. 

Develo]   ml    on    the    large    Treasure   creek    antimony    vein 
will  be  continued  while  be  is  absent.  Braiunbaugh  &  Ha- 

milton arc  working  al  present  on  a  .Vstamp  mill  for  Mc- 

Gillvray  &  Fisher,  who  are  operating  a   lease  on   the   News- 
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l».\  Rxteiuiion.  A  haul  »ill  nU>  be  installed  m  soon  aa  the 

inn  ft,  shaft  shows  ii  good  sited  %  ••in.  Keraer  \  Oedakoven, 
tin'  Jupiter-Man  property,  on  Chatham  creek, 

•  ■I!  driving  along  a  vein  thai  shows  a  width  of  close 
to  20  ft.  While  the  ore  i-  nol  valuable  enough  lo  permit 
shipping,  a  mill  on  the  ground  should  sbov,  a  profit.  The 
Jupiter  Mara  propert)  consists  of  a  group  of  11  claims 
between  Chatham  and  Woll  rreekB,  on  a  line  between  the 
Rhoads  Mali  and   Raxall  claims.     Tests,  run    from  smaller 

veins  on  them  claim-,  have  ahov   «  rained  al  *30  per 

ton,     -  nan  are  working  at   present  on  the  Rexall 
claim,  "ii  which  Mr.  Cooper  holds  a  lease.      Two   10-ton 
shipments  were  made  last  month.  ,    returning  -tlTii  per 
inn  ami  the  otter  $85  per  ton.  Jesaon  brothers  are  still 
driving  along  the  vein  on  their  property  al  the  head  of 
Chatham  creek.  A  new  vein  has  been  found  on  Fairbanks 
creek  on  the  lefl  limit  claims  of  Cook  brothers.  Since  the 

>hali  mi  ihi'  II, iss  A  Thompson  property  lias  been  com- 
pletely retimbered,  the  ownera  have  been  engaged  in  de- 

velopment. Ii  is  donbtful  if  any  large  shipments  will  be 
ma, If.  n  being  the  intention  to  install  a  small  mill  this  sum- 

mer. Birch  A  Anderson,  of  Granite  creek,  have  a  three-ton 
shipment  awaiting  treatment  al  the  local  mill.  Sumner  S. 
Smith,  mine  inspector  for  Alaska,  recently  paid  his  Brat 

\isii  to  Fairbanks,  Ii  is  Mr.  Smith's  intention  to  pay  s 
longer  \isii  during  the  open  season  this  summer,  E.  R. 
Peoples  will  soon  try  out  a  Stranb  rapid-stamp  mill,  made 
in  Oakland,  California.  The  process  uses  electrolytic  amal- 
gamation. 

Willi  the  number  of  excellent  prospects  being  opened  up, 
ami  several  mills  crushing  on  proved  orebodies,  this  season 
should  show  a  marked  increase  in  activity  ai   ig  the  quartz 
miners:  Competent  judges  of  the  placer  outlook  predict 
an  output  for  the  Fairbanks  district  as  large  or  larger  than 
thai  nt  last  year. 

NEW  YORK 

Market  Conditions  Much  Better. — Copper  Situation. — 

Calumet  &  Arizona  Profits. — Mason  Valley  Plans. 

— Porphyries  Avoiding  Overproduction. 

Ii  has  been  many  weary  months  of  waiting  for  Wall 
Street;  months  of  depression  and  stagnation  thai  seemed 
never  ending.  The  tide  apparently  has  turned,  and  it  re- 

quires all  of  the  comparisons  that  are  familiar  in  describing 
a  hearty  welcome — the  flowers  in  May — the  sight  of  land — 
tin  hand  held  ont  to  the  drowning  man — to  do  justice  to  the 
reception  that  traders  are  giving  to  the  coming  and  in- 

creasing business.  The  present  turn  to  activity  and  mil- 

lion-share days  is  an  instance  of  the  domination  of  psy- 
chology over  fundamental  conditions.  As  some  one  said  of 

the  game  of  golf,  the  condition  of  the  market  is  a  'state 

of  mind.'  To  find  any  logical  reason  for  market  advances 
and  hrisk  trading  by  way  of  comparison  with  what  has 
gone  before  would  be  exceedingly  difficult.  Just  now  the 
swing  is  upward,  the  sky  is  all  rosy,  and  it  is  unjustifiably 

pessimistic  to  call  attention  to  the  fact  that  not  ,",ne  of  the 
obstacles  in  the  way  of  a  return  to  business  activity  and  an 
era  of  constructive  enterprise  has  been  removed. 

In  a  way  the  copper  situation  has  been  the  leading  factor 
in  the  recent  betterment,  and  the  culling  down  of  accumu- 

lated stocks  to  a  point  where  there  is  no  more  than  a  safe 
working  balance  on  hand  is  the  one  argument  that  is  never 
overlooked  among  the  various  causes  mentioned  as  re- 

sponsible for  the  recent  market  upturn.  Realizing  that  un- 
certainties are  always  more  alluring  than  certainties,  the 

leading  operators  in  the  copper  share  market  and  those 
who  are  behind  what  is  evidently  a  concerted  move  to  dis- 

tribute stocks  are  talking  much  of  increased  dividends  pos- 
sible in  the  coppers,  and  pointing  to  the  added  incomes  that 

will  be  received  from  1.5c.  copper. 
Amalgamated,  which  is  leading  the  advance  in  the  copper 

list,  is  much  discussed  in  regard  to  dividend  possibilities. 
The  Anaconda-Amalgamated  organzation  is  so  involved  that 
the  ordinary  trader  tires  and  quits  before  achieving  any 
real  analysis  of  the  relative  positions  of  the  two  concerns, 
and  as  a  result  that  attitude  of  the  public  is  to  treat  Amal- 

ited,  n  Inch  is  1 1   arkel  favorite,  simpl] 

counter.     It   is  stated,  however,  u|    apparently  l-   I  an 
thority  thai   the  two  compi  show  combined  cash 
  I-    Oi     BOOUl     •  I",   ,000    and    that     (here    will    SOOO    lie 

something  of  a    Ion  to  cat  i>.\  the  Anaconda,  which  will 
in  turn  he  distributed  t"  Amalga  oldi  i       fhere 
is  some  talk  of  a  coming  move  lo  retire  the  stock  of  tl"' 
Amalgamated  Copper  Co.,  bj  a  distribution  in  exchange  of 
Ana   da,  on  ihc  basis  of  two  shares  of  the  tatter  for  one 

■  ■I   the  former,     Should  this  be  don,-  it   will  I, 
end  of  one  very  vivid  chapter  in  American  ohap 
icr  embracing  mining,  high  finance,  Btate  and  national 
politics.  Fiction  hardly  holde  a  more  thrilling  story  than 
that  of  Amalgamated,  and  ii  will  never  be  written  in  all  of 
n-  devious  intertwinings,  nor  will  there  ever  be  compiled  a 
complete  chronicle  of  the   men   ii    made  and   unmade  in 
Molilalia,  in  Boston,  and  in  New  York,  The  day  for  such 

happenings  has  passed,  bul  the  future  will  hardly  hold  any- 
more interesting  important  series  of  events,  in  an]   i 

picturesque  setting  or  with  actors  of  greater  power  than 
those  who  battled  for  supremacy  in  Butte. 

p H 
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OHIO   COPPER   CO.    MAIN'    MILL   BUILDING. 

Rehabilitation  of  the  Calumet  &  Arizona  seems  to  be  com- 
plete. It  is  producing  50, 000,000  lb.  of  copper  per  year 

and  at  a  cost  of  7.34c.  per  pound.  There  is  but  one  large 
producer  that  succeeds  in  reaching  a  lower  figure,  the  Ne- 

vada Consolidated.  On  15c.  copper  this  means  that  the 
company  is  making  a  profit  of  50%  on  its  output;  with 

earnings  equivalent  to  about  $6.50  on  the  company's  out- 
standing stock.  One  of  the  most  important  strikes  ever 

made  by  the  company  was  made  recently  when  an  orebody 
was  opened  on  the  thirteenth  level,  in  a  cross-cut  from  the 
Briggs  shaft.  The  ore  is  sulphide  and  runs  from  22  to 
41%  copper. 

The  Mason  Valley  smelter  at  Yerington  is  reported  to  be 
doing  a  largely  increased  custom  business.  The  Mason 
Valley  properly  belongs  to  the  family  of  which  Inspiration 
Consolidated  is  the  head,  and  if  production  justifies  in- 

creasing smelter  capacity,  the  present  plant  will  probably 
be  the  nucleus  for  a  lunch  larger  smeller.  II  was  reported 

recently  that  the  Thompson-Gunn  interests,  which  control 
the  Mason  Valley,  were  considering  the  purchase  of  the 

Ohio  Copper  and  that  Henry  Krumh  was  making  an  ex- 
amination of  the  Ohio  in  this  behalf.  It  is  now  stated 

officially  that  such  is  not  the  ease. 
It  is  not  so  long  ago  that  the  greatness  of  the  porphyries 

was  supposed  to  lie  in  the  enormous  production  of  which 
they  were  capable.  Now,  however,  it  is  apparently  con- 

sidered not  good  taste  lo  allude  to  overproduction  as  a  pos- 
sibility, and  the  argument  is  advanced  as  to  Utah  Copper 

and  Nevada  Consolidated,  that,  on  the  present  market,  these 
properties  are  steadily  accumulating  a  surplus,  and  from  a 
managerial  standpoint  there  is  no  necessity  of  increasing 
production.  From  the  standpoint  of  the  shareholder,  whose 
interest  should  certainly  be  much  ahead  of  all  other  con- 

siderations, there  can  be  no  excuse  for  holding  back  pro- 
duction. The  shareholder  has  an  investment,  against  which 

interest  charges  accumulate  steadily,  his  dividends  represent 
return   of  both   interest   and   principal   and  the   sooner  his 
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investment   is  Liquidated   the  smaller  is  th<  m  of 

the  total  amount   received  which  is  required  i"  be  cha 

The  price  of  the  metal  being  satisfactory, 

the  stockholder  has  every  right   to  insist   not  only  that    Inn- 
shall  he  made  while  the  stra  shines.  Imt  that  the  more 
the  better. 

The  United  states  s.  K.  &  M.  Co.  is  able  to  shov  ex- 

ceedingly satisfactory  [fronts  for  January  and  February  of 
the  current  year,  notwithstanding  the  disturbed  conditions 

in  Mexico.    The  milling  plants  handling  the  ores  fr    the 
Real  del  Monte  ami  the  Pachuca  mines  have  been  brought 

up  from  000  inns  daily  capacity  to  abont  1100  inns.  This 

fact,  coupled  with  the  improved  price  of  silver,  has  added 

materially  to  the  company's  earnings. 
The  interest  in  the  Nevada  precious  metal  stuck  continues 

to  run  high.  West  End  is  the  favorite  among  the  Tonopah 

issues  and  many  thousand  shares  are  being  traded  in  daily. 

Atlanta  and  Goldfield  Belmont  are  leaders  among  the  Gold- 
field  issues.  While  trading  has  been  confined  largely  to 

professional  operators,  there  is  undoubtedly  a  growing  pub- 
lic coming  in. 
W.  A.  Paine,  of  the  Boston  house  of  Paine.  Webber  & 

Co.,  is  said  to  have  become  heavily  interested  in  Tuolumne. 

one  of  the  rich  little  properties  of  Butte,  ami  is  also  said 
to  be  considering  a  deal  for  a  large  interest  or  the  control 
of  the  Pilot  Butte,  which  is  a  neighbor  of  the  Tuolumne 

and  controlled  by  the  same  interests.  There  has  been  at 
times  some  talk  of  a  consolidation  of  the  two  properties 

mentioned  and  the  Butte-Ballaklava.  the  three  properties 
to  make  an  independent  producer  large  enough  to  have 
some  voice  in  mining  circles  at   Butte. 

The  Miami  Copper  Co.  has  declared  its  initial  dividend 

of  50c.  per  share,  thus  being  the  first  of  the  new  porphyry 
group  '°  make  a  distribution  of  earnings.  Ahmeek,  the 

big  new  producer  of  the  Lake  Michigan  copper  district. 
lias  increased  ils  dividend  and  is  now  on  a  hasis  of  $4  per 

share  quarterly.  The  initial  dividend  paid  one  year  ago 
was  $2  per  share,  while  the  disbursement  of  three  months 

ago  was  $3  per  share.  Ahmeek  is  traded  in  on  the  Boston 

C'urh,  not  being  listed  on  the  Boston  Exchange,  as  are  most 
of  the  Lake  cop]  era,  and  is  selling  at  nearly  $300  per  share. 
North  Butte  has  made  a  like  proportionate  increase,  the 

recent  declaration  being  40c.  per  share  as  against  .'tile,  three 
months  ago.  Qreene-Cananea  is  said  to  be  on  a  hasis 
where  it  can  earn  more  than  $1.25  per  share  and  that  the 

present  dividend  rate  of  50c.  will  in  all  likelihood  be  doub- 
led in  the  near  future,  Utah  Consolidated,  which  has  been 

through  Borne  considerable  difficulty  during  the  past  eighteen 
mouths,  has  just  declared  a  dividend  of  50c.  per  share.  This 

property  has  become  more  of  a  lead  producer  than  a  cop- 
per property  and  in  the  development  work  during  the  year 

the  lead  orebodies  were  the  most  important  opened.  Over 

and  above  all — and  by  far  the  most  important  from  a  mar- 
ket standpoint — is  the  Anaeonda-Amalgamaled.  Anaconda 

and  Amalgamated  are  each  paying  $2  per  share  yearly. 

Anaconda  is  said  to  he  earning  more  than  twice  its  dividend, 

and  Amalgamated  is  said  to  he  disbursing  less  than  one- 
fourth  of  its  receipts.  Il  is  said  that  the  former  is  pos- 

-essed  of  a  cash  ro-er\o  of  $27,000,000.  All  of  which  is 
by  way  of  invitation  rather. 

An  issue  which  is  about  to  be  offered  to  the  public  in  a 

larger  way  heretofore  is  the  Guggenheim  Exploration  Co., 
which  now  has  its  press  agents  calling  attention  to  the  assets 

piled  up  in  the  company's  treasury,  in  the  shape  of  hold- 
ings in  Utah  Copper  bought  some  years  ago  at  low  prices, 

ami  which  is  nearly  all  clear  profit  now.  It  is  staled 
that  just  before  the  recenl  risj  in  Smelters,  the  Exploration 

company  bought  a  large  block  of  stock  at  an  average  oJ 
$70.  The  Guggenheim  Exploration  shares  are  to  he  listed 
on  the  New  York  Stock  Exchange,  hut  the  par  value  is  to 
be  reduced  to  $25  by  issuing  new  stock  in  exchange  for  the 
old  on  a  basis  of  four  shares  for  one  now  held;  the  object 

being  to  make  the  issue  less  unwieldy.  At  present  figures, 
a  hundred  shares  of  slock  comes  to  $22,000.  a  price  that 

does  not  look  very  attractive  to  speculators  as  il  ties  up 
too  much  capital.  By  way  of  further  market  news  it  may 

be  said  that  Utah  Copper  has  been  under  quite  heavy  pres- 

sure: some  large  holder  is  stated  to  have  been  liquidating 

holdings  around  $00.  selling  in  5000  share  lots.  Under- 
ground work  in  the  Boston  ground  of  the  Utah  Copper  has 

ceased,  as  the  miner-  have  struck  tor  an  increase  of  pay 
iO  for  miners  and  $2.75  lor  trammers. 

NIGERIA 

Tin    Companies   Attk.u  tino    Attention    in    London. — 

History  ok  DEVELOPMENT;. — The  Njc;er  Company. 

The  rapid  extension  of  tin  mining  in  Northern  Nigeria 

has  provided  almost  the  only  outstanding  feature  of  in- 
terest in  the  London  mining  market  recently.  February, 

in  fact,  was  marked  by  a  boom  in  the  shares  of  tin  com- 
panies formed  to  exploit  the  Northern  Nigerian  field.  This 

interest  has  been  a  long  lime  developing,  and  even  now  it 

may  not  he  stated  with  any  certainty  that  Nigerian  tin 
mining  has  a  great  future.  Yet  companies  are  being  floated 

now  almost  daily  and  some  surprising  and  informative  re- 
ports are  being  issued.  The  tin  is  found  on  the  Baucbi 

held,  and  probably  fifteen  million  dollars  of  capital  is  now 
invested  in  that  region.  The  country  a  few  years  ago  was 

a  savage  wilderness.  Lying  a  long  way  in  the  interior  ami 
reached  originally  only  by  a  long  journey  up  the  Niger 

river,  and  then  by  bush  tracks  for  some  100  or  so  miles 
farther,  the  question  of  transport  stood  well  in  the  way  of 
effective  development. 

Tales    of    the    stanniferous    wealth    of   the    country    came 

down   for  a  e   1  many  year,  before  anyone  paid  attention 

lo  them.  Eventually  a  little  gold  mining  company,  formed 

lo  exploit  ground  afterward  proved  lo  he  worthless  near 
I  he  West  African  coast,  wound  up  its  affairs  and  resolved, 

in  answer  to  these  reports,  to  embark  its  remaining  capital 

in  an  attempt  lo  get  tin  from  the  interior.  This  was  about 

two  years  ago  and  the  results  were  so  good  thai  the  atten- 

tion of  many  other  mining  men  was  soon  directed  to  North- 
ern Nigeria.  Prospectors  and  claim  hunters  began  to  make 

their  way  into  the  interior.  The  British  Colonial  Govern- 
ment in  charge  of  the  territory  was  determined  not  to  allow 

anything  in  the  way  of  improper  working  or  the  spoliation 
of  the  British  investing  public  so  far  as  lay  in  its  power. 

For  every  claim  taken  up  I  he  lessee  had  to  show  so  much 
definite  cash  capital  for  the  working  of  it.  This  prevented 

the  straw  promoters  from  playing  some  of  their  usual 

games,    and   the   development    of   the   country,    while   being 
slow,  has  been  more  solid  in    sequence.    The  first  definite 

sign  of  serious  attention  from  wealthy  mine  owners  came 
when  important  Rand  houses  began  to  inquire  after  claims 

on  the  Bauchi  plateau.  Throughout  last  year  the  attention 

given  to  Nigeria  gradually  extended,  although  very  few 

companies  so  far  have  become  producers.  At  the  end  of 
February  there  were  one  dozen  companies  producing  from 

6  to  50  tons  of  tin  concentrate  per  month,  the  total  Janu- 

ary output  being  202  English  tons.  Now  the  formation  of 
companies  is  proceeding  rapidly. 

Expectations  have  been  aroused  from  time  to  time  that 
an  extensive  tin-hearing  lode  in  the  new  field  would  be  dis- 

covered. As  far  hack  as  1908,  al  the  annual  meeting  of  the 

Niger  company,  which  was  the  concern  originally  having 
chartered  rights  over  the  whole  of  the  two  great  disti  i>  t  - 
now  known  as  Southern  and  Northern  Nigeria. 

The  Niger  company  originally  held  complete  commercial 
and  administrative  rights  over  the  whole  of  Nigeria,  just 

as  the  Chartered  company  did  over  Rhodesia.  As  the 

country  was  developed,  however,  it  parted  with  its  ad- 
ministrative and  political  rights,  retaining  only  its  com- 

mercial ones.  The  company,  of  course,  owns  considerable 
areas  in  the  tin  districts  of  Northern  Nigeria,  and  has  been 

selling  portions  of  the  mining  rights.  For  example,  in  the 
accounts  for  1010.  submitted  in  July  last,  there  figured 

"special  receipts  from  sales  of  mining  concessions,  together 

with  the  profits  of  tin  working.  $020.(155."  If,  therefore, 
the  industry  is  to  develop,  as  some  authorities  believe,  the 

Niger  company  will  benefit  materially.  It  will  be  able  to 

obtain  higher  prices  for  its  mining  rights,  which  may  rep- 
resent a  good  deal  in  the  course  of  time. 
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General  Mining  News 

ALASKA 

.ii  -. i  ii      Maska-Ebner    Gold 

been  placed  m  the  bands  of  receivera.    This 
in  was  former)]  known  as  Ibe  California  Nevada  Cop 

par  Co,     Tlif  moving  spirit  was  K.  I..  Underwood,  who  was 

;ii  Mm'  lime  mill  another  connected  with  the  Ely   Nevada 
Mini's  Co.,  the  British  Colombia  Copper  Co.,  and  other  pro 
motions.     Tin'  California  Nevada  company  acquired  mi  in- 

terest in  the  Ebner  mini'  at  Juneau,  which  was  described  as 
a  second  Alaska  TreodwelL     A  campaign  was  carried  on 
for  more  than  two  years  in  an  endeavor  i"  raise  capital 

through  tin-  sale  of  bonds,  inn  the  company  was  never  able 
to  fully  Bnanee  itself,  ami  tin-  receivership  resulted. 

Juneau,  April  3. 

Tlir  Alaska  Mexican  H.  M.  Co.'s  report  for  February 
shows  that  tlu'  120-etamp  mill  crushed  18,606  tons  of  ore, 
ill   incentrate  production  being  431  tuns.    The  gold    I 

eentrate   production   was  vriv<-n   as  $54,527,  'realizable 
value.'     Operating  expense  was  $32, 132  and  construction 

(4059,   leaving  a   net    profit,   estimated,   for  tin1 
month,  of  $18,136. 

Tin'  Alaska  United  <;.  M.  i'".  reports  that  the  Readj 
Bullion  120-stamp  mill  in  February  ci-ushed  17,220  tons  of 
ore.  from  which  472  tons  "i  concentrate  was  obtained.  The 

total  production  was  valued  at  >!l.>::j.  'realizable  value.' 
Operating  expense  amounted  i"  $22,592  and  construction 
expense  t"  $2219,  leaving  an  estimated  net  profit  of  $20,021. 

The  700-Fool  claim  120-stamp  mill  crushed  ls..~>ii4  (mis  of    Erom  which  :t77  tons  of  concent  rale  was  obtained.     The 

■realizable  value'  of  the  total  production  of  gold  and  concen- 
was  placed  at  $45,428.    Operating  expense  was  $25,844 

and  construction  expense  $3191,  leaving  .■   stimated   Del 
profit  of  $16,392. 

Ketchikan 

The   Londevan    adit    has   intersected    the   orebody   about 
200  it.  from  the  portal.     The  ore  is  silver-lead  and  eon- 
tains  some  gold  and  silver. 

Seward  Peninsula 

The  1912  All-Alaska  sweepstakes  was  won  by  A.  A. 

i'Seotty'1  Allan,  driving  .Mrs.  ('.  E.  Darling's  team  of 
nialamide  dogs,  in  87  boms.  32  minutes.  The  race  was 
one  of  the  hardest  in  the  history  of  the  sweepstakes.  O. 
Blatchford,  driving  the  Oliver  dogs,  was  lost  for  three 
hours  in  Death  Valley,  blinded  by  a  storm.  Allan  was 
hard  pressed,  excepting  for  the  last  oil  miles.  Alexander 

Holmson,  driving  John  Johnson's  Siberian  wolfhounds, 
holder  of  the  record  time.  71  hours,  14  minutes,  20  seconds, 
got  second  place.  Allan  and  the  Darling  team  won  the 
1908.  1911,  and  1912  races  and  made  second  in  1909  and 

1910  events.  The  purse  this  year  was  $5000.  Charles  John- 

son, driving  Fox  Ramsey's  dogs,  arrived  third,  half  an  hour 
behind  Holmson,  who  was  half  an  hour  behind  the  winner. 
The  last  team,  the  Oliver  dogs,  was  in  poor  condition  and 
hopelessly  outdistanced.  Mrs.  Darling,  of  Berkeley,  Cali- 

fornia, has  announced  that  her  team  has  been  withdrawn 
from  further  contests.  The  dogs  will  be  exhibited  at  the 

Panama-Pacific  Exposition  in  1915. 
The  TaNANA 

Pat  O'Connor  and  associates  have  found  rich  ore  in 
the  Wild  Goose  association  claim  at  the  head  of  Amer- 

ican creek,  in  the  Hot  Springs  district.  The  three-stamp 
mill  on  Garden  Island,  says  the  Fairbanks  Times  of  March 
18,  has  crushed  75  tons  of  ore  since  it  was  started,  after 
a  long  period  of  idleness,  on  December  13.  L.  A.  Free- 

stone is  in   charge  of  the  mill. 

C.  P.  Guis  recently  had  the  60-hp.  boiler  formerly  used  by 
Peterson  &  Kellum  erected  on  the  Twin  creek  discovery 
claim.  As  the  gravel  did  not  yield  a  profit  by  band-work, 
he  is  to  use  machinery  in  development  this  summer.  A  re- 

port from  Cleary  City  states  that  the  Homestake  property, 

Wolt  creek,  has  found  a  hi 
...lit. 

ARIZONA 

pecial     Correal   le   .i     Phelps-Dodge     m 
with  the  shaitiiek  Arizona  are  still  pending,  bul  it  i 
thai  the  Shattuck  interests  are  demanding  quite  a  little  mors 

bare  than  ti»  Copper  Queen  i   pie  an-  willing  to  pay. 
In  the  meanti   the  Shattuck  is  shut  down  and  i 
drawn  plans  for  a  smeller  are  held  in  abeyance. 

Bis!    April  7. 

The  Leadville  M.  Co.  has  ,iise,,\ered  g   I  shipping  ore  in 
a  raise  from  Ibe  200  ft,  level  "I    its  Maid  .if  Sunshine  prop 

eiiy.     Daniel  Brown  an, I  brothers,  owners  of  the  o, 
claim,  have  a  carload  of  high  grad    readj    for  shipment. (ill.  V     COUNTS 

i*i   ial   Correspondence.)     Churn-drill   bole   No.   2 
the  Southwestern  Miami  Development  Co.  is  L070  ft.  deep 
ami  still  in  the  chaleociie  ore  ii  cut   al   945  ft,     Hole  No.  3 

PART    OF    WESTERN    ARIZONA. 

is  520  It.  deep  in  the  schist  formation.  Progress  has  been 
slow  on  account  of  caving.  The  two  new  drilling  machines 
have  arrived  and  two  new  holes  will  soon  be  started. 

Churn-drill  hole  No.  2  on  the  Barney  group  is  420  ft. 
deep.  A  road  is  being  built  to  the  place  where  hole  No.  3 
will  he  drilled  at  the  apex  of  the  Live  Oak,  Southwestern 
Miami,  and  Barney  properties,  the  expense  to  be  shared 
equally  by  the  three  companies.  At  the  Inspiration  the 
experimental  mill  has  been  started  again  and  J.  M.  Cal- 

low is  conducting  another  set  of  tests.  The  trestle  connect- 
ing the  portal  of  the  main  adit  with  the  site  of  the  new 

steel  warehouse  is  nearly  completed.  E.  M.  White,  for- 
merly manager  for  the  Warrior  Copper  Co.,  has  been 

appointed  manager  for  the  Manitou  Copper  Co.  operating 

the  Five  Points  mine  15  miles  west  of  Globe.  The  pres- 
ent work  consists  of  sinking  the  Cracker  Jim  shaft,  which 

is  now  130  ft.  deep. 
Globe,  April  4. 

Miami  Copper  has  declared  a  quarterly  dividend  of  50e. 
per  share,  placing  the  stock  on  a  $2  basis.  It  is  scarcely 
more  than  a  year  since  Miami  started  the  first  unit  of  its 
concentrator.  In  eight  of  the  twelve  months  since  its  mill 

was  placed  in  operation,  copper  has  averaged  about  121/4c. 

per  pound. 
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Mohave  Cot/nty 

I. vim  Kay  has  discovered  a  vein  containing  copper,  gold. 
and  silver  between  the  Keystone  and  George  Washington 

mines,  at  Mineral  Park.  Bays  the  Mohave  County  Miner. 

For  18  in.  the  ore  is  reported  to  have  assayed  $7  per  ton 

gold  and  silver  and  41',  copper,  The  Frisco  M.  &  P.  Co. 

as  the  result  of  a  ten  days'  run  at  the  mill  lias  sent  to  the 
limit  a  bar  of  bullion  valued  at  $6500.  F.  11.  Summeril 

Id  Frank  Duden  report  tla  discovery  of  good  tungsten 

me  mi  their  property,  east  of  Yucca.  The  Arizona  Alpha 

II.  I'...  has  had  .">oo  t.ms  of  ore  from  the  Alpha  mine  con- 
centrated at  Xeedles.  The  results  have  not  heen  announced, 

but  it  is  rumored  that  the  concentration  was  at  the  rate  of 

three  ami  one-half  tons  in  one,  and  that  the  concentrate  is 

valued  at  about  $80  per  ton.  It  is  believed  that  plans  are 
made  fur  building  a  mill.  <).  F.  Brinton  is  superintendent 

ul'  the  property.  The  Oro  Plata  recently  sent  30  tons  of 
concentrate  to  the  smelter. 

Santa  Cecz  Counts 

It  is  reported  that  the  Shannon  ('upper  Co.  has  pur- 
chased  the  R.  R.  R.  mine  near  Patagonia,  and  will  develop 

the  property  on  a  large  scale.  Rich  ore  was  discovered 
there  recently. 

Y.W.AI'.U    COUNTY 

Bigh-grade  ore  was  found  recently  in  the  Bannie  Mines 

Co.    property,   states   a    l'reseott    report.      Litigation    which 
has  involved  the  property  for  many  years  has  been  settled 
lor  some  time,  and  it  is  rumored  that  sufficient  money  has 

been  raised  to  insure  the  resumption  of  development.  E.  A. 

Rogers  is  president  of  the  company.  It  is  reported  that  a 
new  mill  is  to  be  erected  on  the  Independence  group  of 
claims,  owned  by  J.  A.  Forbes  and  associates. 

CALIFORNIA 

Articles  of  incorporation  for  the  Prospectors'  Alliance  of 
America,  organized  recently  at  a  meeting  at  Bishop,  have 
been  filed  at  Sacramento.  Among  the  incorporators  is  T.  L. 

Od.lic.  governor  of  Nevada.  There  is  no  capital  stock.  The 
incorporators  are:  J.  A.  Butler.  Sacramento;  Tasker  L. 

Oddie.  Carson  City.  Nevada;  Eugene  Grutt,  Hawthorn.  Ne- 
vada; Lester  C.  Hall.  George  W.  Leedy,  A.  H.  Swallow,  and 

C.  E.  Kunze,  all  of  Bishop,  California. 
Amaoor  County 

(Special  Correspondence.) — Thirty  stamps  of  the  Cen- 
tral Eureka  mill  are  dropping  on  ore  from  the  2000  ami 

2800-ft.  levels.  On  the  2700-ft.  level  an  eight-foot  ore- 
body  has  been  intersected  by  the  south  drift.  Arrangments 

are  under  way  to  open  this  vein  on  the  2800-ft.  workings. 
J.  E.  Davis  is  manager  of  the  property.  The  shaft  at 

the  Plymouth  Con.,  otherwise  the  Empire-Pacific,  has  been 
unwatered   in  the  500-ft.  level.     The  old  timbers  are  said 

10  be  in  good  condition,  and  it  is  expected  the  shaft  will 
be  easily  placed  in  shape  for  development  work.  The 

Hardenburg  shaft  is  near  the  800-ft.  point  and  will  be 
continued  probably  to  a  depth  of  1500  ft.  Work  is  about 
to  start  on  a  head-frame  at  the  South  Jackson.  It  is  ex- 

pected to  have  a  new  plant  of  machinery  in  position  and 

4(1  men  employed  within  .'ill  days.  San  Francisco  capital- 
ists arc  principally  interested  in  the  company,  of  which 

Jeffrey  Schweitzer  is  president  and  manager.  A  rich 

gravel  -Hike  is  reported  from  the  (irillo  property,  in  the 
Volcano  district. 

Jackson,   April   si. 
Kern  County 

(Telegraphic  Correspondence.) — The  California  oil  com- 
panies during  March  paid  an  aggregate  of  $745,842  in 

dividends.  To  this  amount  should  be  added  $80,000  paid 
in  dividends  by  the  Mexican  Petroleum,  Ltd..  making  a 
total  of  $825,842. 

L.  P.  St.  Clair,  president  of  the  Independent  oil  Produc- 

ers'   agency,    reported    yesterday   at    the    annual    meeting   of 
11  at  organization  here  that  contracts  for  more  than  52,000,- 
IMKI  bbl.  of  oil  are  on  band.  The  requirements  for  these 
contracts  will  be  about  60%,  or  more  than  31,000,000  bbl. 

The  storage  price  to  the  agency  for  the  year  was  35.7c.  per 

bbl..  and  the  net  price  31.97c.  The  oil  handled  during  the 

year  amounted  to  24,132,709.  Deliveries,  principally  lo 
the  Union  Oil  Co..  amounted  to  14,004,102  bbl.  The  total 
net   sales  amounted   to  $4,940,887. 

Bakersliel.l.  April  11. 

The  Red  Dog  mill  cyanide  plant  is  again  in  operation, 
after  a  shut-down  of  about  two  years.  Frank  Howard  has 

obtained  a  bond  on  the  Manuel  Rodgers  property,  in  the 

Argus  range  district.  The  price  given  in  the  bond  is  $30,000. 
The  Yellow  Aster  M.  Co.  has  a  $26,000  gold  bar  as  the 

result  of  a  clean-up  from  mill  No.  1. 
Nevada  Counts 

The  report  of  the  North  Star  Mines  Co.  for  the  year 
ended  December  iil  shows  a  production  in  that  period  of 

$1,025,088,  on  which  the  net  profit  was  $468,681.  For  pur- 
chase of  property  ami  development  of  the  Cincinnati  Dill 

mine  the  company  spent  $58,065,  leaving  a  balance  of 
$410,616.  Income  from  invested  funds  and  other  sources 
brought  the  total  net  receipts  to  $452,890.  The  company 

paid  in  dividends  dining  (he  year  $42.-1.000.  It  has  an 
option  on  the  Champion  group  at  Nevada  City. 

Pi.r.MAs  County 

Exceptionally  rich  ore  has  been  discovered  in  the  (iruss 

mine  at  Genessee  at  a  depth  of  17.')  ft.  W.  H.  Draney  and 
associates  of  (Ireenville  are  planning  to  develop  several 

claims  south  of  that  city.  A  rich  vein  containing  copper 

and  gold  has  been  cut  in  the  Engle  mine,  near  Taylorville. 
in  the  I  Ireenville  district. 

Santa  Clara  County 

B.  L.  Barney  and  .1.  W.  MeOonl,  representing  about 
25  former  stockholders  in  the  Lost  Hills  M.  Co.,  have 

brought  suit  at  San  Jose  against  J.  D.  Martin  and  William 
Lindenianu  to  recover  $104,700.  The  plaintiffs  state  that 

Martin  and  Lindemaini  told  them  of  a  man  who  was  will- 

ing to  pay  $5  per  share  for  the  stock,  and  the  stockholders 
indorsed  their  34,900  shares,  all  that  had  been  issued  to 
that  time,  to  the  defendants.  The  stock,  it  is  asserted, 

was  sold  on  March  28  to  George  E.  Cameron  for  $8  per 

share,  of  which  $5  per  share  was  turned  over  to  the 
members  of  the  pool.  The  latter  are  suing  to  recover  the 

remaining  $3    per  share. 

Sierra  County 

(Special  Correspondence.) — Stockholders  of  the  Rio  An- 
tigua M.  Co.  have  purchased  (lie  stock  of  the  South  Fork 

M.  Co.,  owning  the  South  Fork  mine,  near  Forest.  The 

Rio  Antigua  people  have  operated  the  placer  deposits  under 
bond  and  lease  for  about  eight  years,  their  work  being 

principally  confined  to  search  for  the  south  extension  of 
the  Bald  Mountain  channel.  Occasional  streaks  of  rich 

gravel  have  been  uncovered  and  live  quartz  veins  inter- 
sected. Under  the  new  arrangement  the  attention  of  the 

company  will  lie  largely  concentrated  on  the  development 

of  the  quartz  resources.  These  are  thought  to  be  exten- 
sions of  (he  Tightner-Rainbow-Red  Star  vein-systems.  It 

is  reported  that  electrical  machinery  will  be  obtained.  Los 
Angeles  investors  are  backing  the  company,  for  which  Fred 
W.  Kuhfeld  is  manager.  San  Francisco  people  have  taken 

a  bond  on  the  Hayes  Con.  group,  near  Sierra  City,  of 

which  Thomas  C.  Heide  is  now  superintendent.  The  10- 

stamp  mill  is  running  steadily  and  it  is  rumored  the  man- 
agement plans  to  enlarge  it  this  summer.  It  is  reported 

Operation  will  be  resumed  at  the  Phoenix  mine.  Sierra  City 
district,  of  which  A.   Wise  is  manager. 

Downieville.   April  li. 

COLORADO 

Gilpin  County 

Fred  Berger  and  Robert  Sayre  of  Denver  have  taken 

over  the  Phoenix-Burroughs.  Conlee-Burroughs,  Kansas- 

Burroughs.  Pease-Kansas.  I'niversity-Kansas.  Monroe,  and 
other  nearby  claims.  It  is  reported  that  they  will  start  de- 

velopment on  a  large  scale.  The  properties  are  in  the  Ne- 
vadaville  district. 

Tk.u.kr  County 

The   Crystal    Peak   Gem   Co..  of  Cripple  Creek,  has   filed 
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on   >■•  I       rial   lull-,   .ilx. in 
imli—  north  ■>•   Klurinant.     Thai  il   locations,  each 

I'lnmi  beii  -.  mi  tin-  baai*  o(   20  acres   per 
Tin'    \  ■■■•tit-.it .      (  01     1 1     \l     Co    in    Mi"  ii    pro 

..  hi  which  the  company  itself  shipped 
•  •hi | >nt   for  t In-  r   peny  in  il"-  pan 

i«n  year*.     The   Vindicator  company,  h   in  reported,   will 
|i.i\    .i  dividend  ol     >.•.   per  -Inn   i    April   23,   to  stock- 
boldera  "i  record  April  15.  The  El  Pa»o  mine  in  March 

■hipped  100  oars  •■!  ore.  The  Lady  Campbell  G.  M.  Co. 
Ii-i~  -unk  u>  Emma  AIiIm.ii  abaft  to  130  ft.  and  will  start 

a  ill  in  nnili-r  the  main  orebody. 
The  Bhw  Flag  Q.   \i    Co.  will  use  the  cyanide  process 

in  its  mill  hi  Cripple  Creek,    John  Masson,  formerly  of 

.MAP   OF   CRIPPLE   CREEK    DISTRICT. 

Broken  Hill,  New  South  Wales,  will  be  in  cha 
Roberts,  who  is  operating  the  El  Paso  Gold 

secured  from  t he  Midget-Bonanza  G.  M.  &  M. 
mi   the  linlil  hill  property  of  the  company. 

The  Cripple  Creek  district  in  March  produced 
of  ore,  valued  at  $1,209,530,  the  largest  produi 
present  year.  The  monthly  report  of  the  mills  a 
is  as  follows. 

Plant  and  location.  Tonnage. 

Golden   Cycle,  Colorado  City     :12,000 
Portland,  Colorado  City       10,000 
Smellers,  Denver  and  Pueblo         4,150 
Portland,  Cripple  Creek  district....  14,500 
Colburn-Ajax,  Cripple  Creek  district  3,100 
Wild  Horse,  Cripple  Creek  district . .  1  ,400 
Jo  Dandy-Cavanagh,   Cripple   Creek 

district          1,200 

Stratton's  Ind.,  Cripple  Creek  district  8,704 
Blue  Flag  (est.).  Cripple  Creek  (list.      1,000 

rge.     Owen 

King,   has Co.  a  lease 

70.054  tons 
tion  of  the 
ud  smelters 

Gross  bul- 
lion value. 

$640,000 
215,000 

266,000 

43,065 

9,920 4.242 

3,300 20.504 

6,000 
76,054         $1,209,531 

In  a  letter  to  stockholders  the  Pharmacist  G.  M.  Co.  di- 
rectors explain  that  the  company,  formerly  known  as  the 

Pharmacist   Con.   G.   M.   Co.,  was  reincorporated  with   the 

.    \\  yoming  to  avoid 

ii.cni  ni  the  flat,  license,  and  occupation  tax  levied  bj  the 

-iiiii    .ill  t'oloradu  corporal   -.  baaed  on  their  capitalize 
linn.    As  n  was  neeeiwar)  to  make  the  change  before  March 
I.  nod  ii    was  limited,  the  action  was  taken  without    i- 
-iiltiiiiiui  with  the  stockholders.    The  new  company  hai  llie 
same  offlceri  as  the  old,  and  stock  in  the  latter  "ill  I   \ 
changed  without  delay  for  stock  in  the  new  corporation, 
The  Exchange  Registry  A  Guarantee  Co.  of  Colorado 
Springs  i-  the  transfer  agenl  named  bj  the  directi 

IDAHO 
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Dennis  Ryan,  manager  of  the  Hunter  mine  in  the  Cneur 

d'Alene  district,  lias  announced  in  Spokane  thai  additional 
equipment  will  be  provided  within  90  days  i"  double  tbo 
present  output.    One  hundred  and  twenty-five  men  are  at 
work  in  the  mine  and  mill.    The  mill  capacity  of  300  tons 
per   day   is   lii   be    increased   In    till)   Inns   in    May.   and    il    is 
the  intention  to  add  a  400-ton  unit  this  summer.  Other 

plans  are  to  prospect  ami  open  a  body  of  high-grade  silver- 
lead  ore  between  the  No.  4  and  No.  ii  adits. 

Black    Horse  mine,   near  .Murray,   recently  shipped   a  car 

id'  zinc  concentrate  thai  ran  51%,  the  highest  grade  of  rine 
yel  forwarded  from  the  Coeur  d'Alene  district.  The  Bunker 
Hill  &  Sullivan  M.  i  C.  Co.  declared  iis  regular  monthly 
dividend  of  $65,400  mi  April  4.  This  is  the  one  hundred 
and  seventy-fifth  regular  monthly  disbursement  and  makes 
the  total  payment  to  stockholders  during  the  present  year 
$251,600  and  a  total  of  $13,421,250  to  dale,  .lame-  P. 
Howarth  has  taken  an  option  for  iill  days  at  $225.(11111  on 
the  ldora  Hill  mine,  near  Wallace.  The  tirsl  payment  of 
$5(1.25(1  is  due  April  21.  The  final  installment  of  $112^00 

is  payable  .March  21.  1913.  Mr.  Howarth  is  said  to  repre- 

sent Eastern  investors.  Directors  of  ihe  Gold  Leal'  Con. 
Mines,  controlling  the  Wisconsin.  Gold  Leaf,  Copper  Belt. 
and  Washington  properties,  near  Wallace,  arranged  at  a 
meeting  in  Spokane  to  clear  the  claims  of  encumbrance  and 
liquidate  all  debts.  Officers  were  elected  as  follows:  presi- 

dent, Fred  N.  Davis;  vice-president,  W.  J.  Parks;  secretary- 
treasurer,  Yince  A.  Hay.  Louis  Bolduc  of  Kellogg,  is 
manager. 

MONTANA 

Lincoln-  Counts 

(Special  Correspondence.) — Operations  have  stalled  al 
the  Lihliy  Placer  M.  Co.'s  plant  on  Libby  creek,  and  the  big 
hydraulic  outfit  is  to  he  run  with  a  double  shift  throughout 
the  season.  Mr.  Hooten,  the  seperintendent,  arrived  in 
town  a  few  days  ago  from  Unite  and  at  once  secured  a 
force.  P.  J.  Brophy,  president  of  the  company,  is  expected 
from  Butte  within  a  few  days.  The  company  owns  nearly 
10(111  acres  of  placer  ground  on  Lihliy  creek,  about  twenty 
miles  from  here. 

Libby,  April  8. 
NEVADA 

Esmeralda  County 

Hibbs.  of  Montana,  have  bought  Ihe 
3,  4.  and  5  claims,  known  as  the  old 
from  W.  H.  Keenan  and  others.  It 

is  reported  they  will  build  a  50-ton  mill,  which  is  to  be 
ready  by  July  15.  The  sale  was  effected  through  P..  E. 

Thomas,'  of  Goldfield. 
Nye  County 

I  Special  Correspondence.)  — The  Mushett-Wittenberg 
lease  on  the  Manhattan  Con.  confirms  the  report  of  finding 
a  rich  vein  on  the  130-ft.  level.  The  lessees  state  the  shaft 
will  be  sunk  125  ft.  deeper.  The  me  will  be  treated  at 

the  Associated  mill.  The  Steffnei-  lease  is  moving  the  hoist- 
ing plant  from  the  old  to  the  new  shaft.  With  the  com- 

pletion of  this  work  it  is  planned  to  sink  the  200-ft.  shaft 
to  a  depth  of  720  ft.  A  large  tonnage  of  milling-grade 
quartz  is  blocked  out  in  the  Poak-Steen-Cieala  lease  work- 

ings. This  lease  is  sending  100  tons  of  ore  per  day  to 
the  leased  Lemon  mill,  where  45  tons  per  day  are  treated. 
The  balance  will  be  milled  as  soon   as  facilities   permit. 

Guy  and  John Reward  No.  1.  2, 
McNamara  group. 
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Arrangements  are  under  way  for  the  sinking-  of  the  shaft 
from  the  400  to  t lie  500-ft.  level.  Two  other  leases  are 

operating  on  the  Big  Four  estate. 

Manhattan,  April  .3. 

The  Associated  Milling  Co.'g  50-ton  mill  in  the  Manhattan 
district  has  been  started  and  is  crushing  ore  from  the  Steff- 
ner  lease  on  the  Manhattan  Con.  property.  The  Big  Four 

M.  Co.  has  purchased  the  Poak-Steen-Cicala  lease  on  the 

Big  Four  property.  The  shaft  will  he  sunk  to  the  500-ft. 
level. 

.Mines  in  the  Tonopah  district  last  week  produced  8481 

tons  of  ore.  valued  at  $212,025.  The  Tonopah  Belmont  was 
in  the  lead  with  1950  tons.  The  Tonopah  Extension  mill 

during  March  crushed  4618  tons  of  ore,  producing  bullion 
valued  at  $55,300.    The  ore  averaged  about  +14  per  ton. 

Storey  County 

During  the  week  ended  April  6  the  Opbir  S.  M.  Co.  pro- 
duced 257  tons  of  ore  averaging  close  to  $25  per  ton,  and 

shipped  4HII  tons  second-class  ore  to  the  Kinkead  mill.  A 
carload  of  concentrate  also  was  shipped  to  the  Selby  smelter. 

During  the  regular  development  in  the  Con.  Virginia  mine 
53  tons  of  ore  averaging  $10.87  was  saved.  The  Mexican 
mill  crushed  557  tons  of  ore  whicb  assayed  an  averag   

PART    OF    WESTERN    NEVADA. 

$23.77.  Repairing  the  1600-ft.  level  of  (lie  mine  jointly 
with  (lie  Sierra  Nevada  and  Union  Con.  proceeded.  From 

the  2300-ft.  level  36  tons  of  $59  ore.  and  from  the  2400-ft. 
level  llfl  tons  of  $29  ore  were  taken.  The  Union  Con.  and 

other  properties  were  the  scene  of  the  usual  repair  and  de- 
velop] 

Washoe  <  Iounty 

levada  Deep  Mines  Co.  has  ordered  a  10-stamp  mill 

with  a  capacity   of  75   s  per  day.  for  its  property  in  the 

1  lomo  disl  ricl   ar  Reno.    The  mine  i-  developed  to  the  300- 
ft.  level.  The  plant  also  will  include  tube-mills  and  cyanide 
equipment. 

NEW  MEXICO 

S0CORR8   I  lOUNTY 

(Special  Correspondence.)  -The   Deadw   1  Mines  plant 
will    resu   peration    today.     During   the   shut-down    of 

tin'  past  six  weeks  a  large  tonnage  of  custom  ore  has  ac- 
cumulated. The  new  gasoline  hoist  of  the  Deep  Mown 

properly  has   hern    installed    and    the   mine   crew  increased. 

Both    property   and   equipment    an       t    in    readiness    fco 
make  regular  daily  deliverie  of  ore  to  the  Deadwood  mill. 

Che  mine  is  operated  tinder  lease. 

The  Ernestine  M.  I'o.'s  new  Iilake  crusher  lias  been 
shipped  and  will  be  placed  in  commission  immediately  on 

arrival.  In  March  the  mill  treated  3200  tons  of  ore;  last 
week,  7(!0  tons.  Precipitate  for  the  last  (en  days  of  March 

is  being  smelted.  By  the  Socorro  Mines  1200  tons  of  ore 
was  milled  during  the  week.  The  Treasure  M.  &  R.  Co. 

shipped  480  Jons  of  ore  in  the  week  ended  March  31. 

During  Marc*  a  total  of  133  ft.  of  development  was  doue 
OB  tin'  Pacific  mine  of  the  Oaks  Co..  producing  75  tons 
of  ure.  In  the  course  of  recent  development  work  on  the 

Trilby  group  a  large  tonnage  of  ore  was  accumulated  and 
is  now  being  sent  to  the  Deadwood  mill.  Should  the  re- 

sults lie  satisfactory,  it  is  likely  a  lease  will  be  let. 

Mogollon,  April  5. TEXAS 

El  Paso  County 

Tl   Id  Federal  Copper  Co.  smeller,  which  has  been  idle 
for  the  past  ten  years,  is  being  torn  down.  W.  C.  Greene 

bought  the  plant  to  treat  his  Chihuahua  ores,  but  when  he 
bad  to  close  some  of  bis  properties  in  1907  he  sold  the 

smeller.  When  built  15  years  ago  the  smelter  was  well  out- 
side of  the  city.  Now  its  site  will  he  used  for  residence 

purposes. UTAH 

Juab  COUNTS 

The  Chief  Con.  M.  Co.  in  the  first  quarter  of  1911  earned 

about  $124,300,  according  to  recent  reports.  The  January 
profit  was  $13,300,  that  for  February  $51,000,  and  the 
March  profit  is  estimated  at  $60,000. 

Dividend  paying  properties  in  the  Tintic  district  for 
1910  and  1911  have  been  tabulated  as  follows  by  (he  Suli 
take  Tribune. 

Company.  1910.  1911. 
Centennial-Eureka         $600,000  $600,000 
Colorado          :100.000  180,000 
Gemini       10,000 

Grand  ( lentral          60,000  25,000 
Iron    Blossom             200,000  .120,000 

Lower  Main.  Extension    2,000    

Ophonogo    10,000 
Suiux  Consolidated          89,448  89,448 

Cnde  Sam  Consolidated           45,000  75.000 
Victoria    Consolidated              10,000    

Totals      $1,306,448       $1,309,448 

Some  of  the  companies  named  have  not  yet  paid  divi- 

dends this  year,  but  new  producers  are  coming  forward. 
Salt  Lake  COUNTY 

The  Utah  Copper  Co.'s  Boston  mine  was  shut  down  last 
Wednesday  after  350  miners  and  trammers  had  walked  out. 

The  men  asked  an  increase  of  50c.  per  day.  In  $3.50,  for 

miners,  ami  25c.  to  $2.75.  for  trammers. 
Summit  COUNTY 

The  Daly  West  M.  Co.  has  declared  the  regular  quarterly 

dividend  of  30c.  per  share,  payable  April  20,  to  stockholders 

of  record  April  10.  The  dividend  will  mean  the  disburse- 
ment of  $54,000,  and  will  bring  the  dividend  payments  of 

the  year  to  $121,500. 

CANADA 
British  COLUMBIA 

Advices  from  Spokane  stale  (hat  il  is  officially  announced 
that  construction  work  on  (he  2000-ton  smelter  for  the 

Granby  Consolidated  company  at  Granby  Bay,  Portland 
Canal  district,  will  begin  in  May.  The  company  plans 

to  expend  an  equal  amount  in  the  development  and  equip- 
ment of  the  Hidden  Creek  mine.  The  smelter  site  has 

bi  ;  graded,  and  the  company  will  start  work  soon  on 
the  construction  of  a  tramway  to  convey  the  ore  from 
tln>  mine   to  the  smeller  at    tidewater. 

Plans  for  financing  the  Hidden  Creek  property  of  the 

Granby  are  held  up  indefinitely.  The  Granby  management  is 

said  to  be  very  well  satisfied  with  the  prospects  at  the  Hid- 
den Creek  mine.  On  the  present  copper  market  Granby  can 

show  a  fair  margin  of  profit,  and  it  is  possible  that  the 

new    properties  will  he  financed  out  of  accumulated  earn- 
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,    which    would   avoid    I  lit1    iicftwuilj    ..I    making    ;i    new 

dollars,  .11  the  raid  of  I '  jc.  per 

-hare,  payable  April  I",  is  the  amount  of  the  i i •- —  t  dividend 
declared  by  the  Standard  M.  '  ■■  operating  the  Standard 
mine  in  the  Bloean  district.  The  property,  which  it  owned 

bj  Spokane  and  New  fork  investors,  bas  bean  under  de 
relopmenl  fourteen  months.  John  A.  Pinch,  of  Spokane, 

who  bolda  the  controlling  interest,  has  with  him  Patrick 

Chirk.  George  Aylord,  \V.  E.  Cullen,  ami  Michael  Shea. 
i  Is  BABJO 

(Special  I  dence.)     The  Pearl  Lake  Co.  lui-- 

.■.uiik  the  >liaii  to  the  WO  ft  level  and  after  Binking  20  ft. 
farther  will  cross  cut  to  intersect  the  two  veins.  The  same 

process  is  to  be  repeated  at  the  600,  800,  1000,  and  1200  ft. 

levels.  About  3500  ft.  of  diamond-drilling  lias  been  done  on 

these  orabodies.  About  27,000  ft.  of  diamond-drilling  lias 
been  done  on  the  Dome  property  since  August  1911. 

The  Mclntyre  mill  has  been  running  again  on  electric 
power  supplied  from  Sandy  Falls.  The  ore  is  fed  into  bins 

at  the  top  of  the  mill  and  thru  passes  through  the  stamp 

batteries,  where  in  stamps,  weight  1250  lb.,  are  dropping 

8  in.  at  the  rate  of  inn  drops  per  minute.  After  passing 
over  the  amalgamation  plates  the  ore  is  concentrated  by  pass- 

ing over  two  Deister  concentrating  tables,  and  from  there  to 

three  No.  3  Deister  slime  tables,  the  concentrate  being  stored 
tor  further  treatment  later  on. 

The  Bradley  company  of  New  York  has  just  given  an 

order  for  25  rock-drills  to  the  McKiernan-Terry  Drill  Co. 
■  ■I  New  York.  The  unlet-  was  awarded  after  three  weeks 

etitive  test  participated  in  by  several  of  the  big  firms. 

The  Vipond  shaft  is  being  sunk  to  the  300-ft.  level,  and 
about  500  ft.  of  driving  is  being  done  per  mouth.  The 

-  nit  on  the  Three  Nations  at  the  100-ft.  level  hits  now 

cut  the  vein,  which  looks  promising. 
Ontario,  April  2. 

The  Casey  Cobalt  company  has  obtained  a  5-Stamp  ex- 
perimental  mill   and   a   3-drill   c   pressor.     Tests   will  be 

made  tor  five  mouths  to  determine  the  best  method  of  treat- 

ment for  the  Casey  ore.  .\i  the  Townsite  mill  at  the  North- 

ern Customs  e   tentrator,  20  stamps  are  being  added  to  the 
present  equipment,  bringing  the  battery  up  to  50  stamps. 

The  silver  production  of  the  Cobalt  district  in  1911  estab- 

lished a  new  record,  according  to  the  annual  report  of 

Arthur  A.  Cole,  mining  engineer  to  the  T.  &  N.  O.  Com- 

!on,  to  the  Ontario  legislature.  Last  year's  produc- 
tion was  valued  al  $16,500,000,  as  against  $15,477,987  for 

the  preceding  year,  which  was  the  previous  record.  The 
tonnage  was  less  than  thai  of  either  1910  or  1009,  being 
25,710,  as  against  34,710  in  1910.  and  30,058  in  1909. 

Yukon 

Owners  of  copper  properties  at  the  head  of  the  White 

river  have  been  passing  through  Dawson  on  their  way  to 

start  the  season's  operation.  H.  E.  Morgan,  owner  of  some 
promising  claims,  is  among  them.  Men  are  said  to  be  scarce 

al   Whitehorse.  with  wages  at  $5  per  day  and  board. 

CHILE 

At  the  Braden  property  two  units  of  the  <   enlralor  are 

in  operation  and  a  third  is  about  to  go  into  commission.  A 

leaching  plant  is  being  constructed.  Al  the  same  time,  inde- 
pendently of  company  operations,  the  Mineral  Separation, 

Ltd.,  of  London  is  erecting  a  2.30-ton  plant  at  its  own  ex- 
pense and  expects  to  handle  a  large  part  of  the  Braden  ores. 

This  company  is  operating  successfully  in  Australia  and 
New  Zealand.  In  the  end,  with  very  cheap  power  and  the 
working  out  of  various  methods  of  treatment.  Braden  ex- 

pects to  produce  its  copper  at  something  less  than  7c.  per 
pound,  which  will  give  it  a  prominent  place  among  the  low- 
cost  coppers. 

MEXICO 

Oaxaca 

Reports  in  the  Mexican  Herald  state  that  the  damage 

done  by  the  revolution  in  this  state  in  the  closing  of  prop- 

erties, the  options  allowed  to  lapse,  and  general  apprehen-  ' 

sion,  ha-  Ih.i,  ureal,  and  Hull  the  movement  of  capital  in 
III  and  return-  Is  about  a  third  M  large  a-  during 

the  days  preceding  the  anti  Dim  revolutioi  Oo 

toes    properties   of   the   Teziutlan    Copper   •  '.,.   have   I   u shut  down.  The  Natividad  mines  of  the  Sierra  Juarej 

have  caughl    fire   and    for  the    past     month    attempts    to 
-   iher  the  Barnes  in  the  workings  have  I   n  ineffectual. 
II.  A.  Monday  has  sold  bis  half  interest  in  the  Dos  Cabezaa 

group  to  llillshoio.  Indiana,  investors,  who  are  operating. 

-  Griffin  is  superintendent  of  the  property.  The  A. 
s.  St   li    i  o.  has  closed  its  ore  bu  al   Taviche, 

;is  the  larger  mines  are  shipping  direct,  and  the  smaller 

mines  do  nol  justify   maintaining  the  office.     A.  K.  Wren. 
Brly  in  charge  al  Taviche,  has  moved  to  the  Monterey 

office.  J.  E.  lice  and  J.  A.  Wilkerson  have  taken  charge 

of  the  [ndiana-Oaxaca  M.  Co.'s  properties,  vice  Mr.  Car 
tens,  who  is  now  manager  for  the  C   pania  Miners  de 

Te.t   ulco,    a    Mexican    company,    in    the    same    district. 
Ground  has  been  broken  for  the  new  Cnbilete  mill.  The 

Andes-Bullion  properties.  Taviche  district,  have  been  shut 
down.    The  Santa  Caterina  mill  is  again  operating,  after 

having  I   a  closed   for  two  years.     Due  to  revolution  or 
accident,  only  three  treatment  plants  are  operating  in  the 

state. 

Among  the  Copper  Mines 

Shannon's  production  is  showing  an  increase  over  that 
of  1011.  the  output  lor  the  first  two  months  of  1912  having 

been  2,849,000  lb.,  as  against  2.411,000  in  the  previous 

year.  Though  ils  cost  of  production  has  been  reduced,  it  is 

still,  according  to  latest  reports,  around  llVgc.  per  pound. 

The  Inspiration's  new  mill's  first  unit  should  be  in  op- 
eration within  IS  months,  according  to  an  annoucement  by 

W.  B.  Thompson.  Construction  will  be  started  within  sixty 

days.  Al  least  45,000,000  tons  of  ore  averaging  more  than 

'1' ,  copper  has  been  proved,  in  addition  to  15,000.000  tons 
partly  developed. 

The  Miami  Copper  Co.  is  mining  and  concentrating  an 

average  of  3000  tons  of  ore  per  day,  and  it  is  estimated  that 

production  of  line  copper  is  close  to  3,000,000  lb.  per  month. 

Development  is  al  the  rate  of  nearly  liooo  ft.  per  month. 
All  mining  is  being  done  above  the  420-ft.  level,  but  the 
570-ft.  level  is  being  opened  up.  Pits  are  being  dug  for 
foundations  for  a  tailing  tower.  It  will  be  equipped  wilh 

four  bucket-elevators  having  24-in.  belts  and  designed  to 
elevate  the  tailing  60  It.,  so  that  the  gulch  into  which  it  is 

now  being  run  may  be  filled  to  the  limit.  This  elevation  will 
also  be  sufficient  to  run  the  tailing  by  gravity  into  the  next 

gulch  to  the  east. 

Notwithstanding  the  national  strike  of  the  colliers  and 

subsequent   great   diminution  in  the  consumption  of  copper 

throughout  England  and  Scotland,  says  James  Lewis  & 

Son's  mid-monthly  report  on  copper,  the  value  of  'Stand- 
ard' has  advanced  from  £04  5s.  for  cash  on  March  1  to 

<.'lil  15s.  .March  18,  the  sales  amounting  to  about  21,000 
tons.  In  face  of  such  adverse  circumstances  this  advance 

shows  the  exceptionally  strong  inherent  position  of  this 

metal.  A  settlement  of  the  strike  would  probably  be  fol- 
lowed by  active  buying  and  a  further  improvement  in 

Milues.  Large  sales  of  electrolytic  copper  have  been  made 

by  American  producers  to  British  consumers  up  to  14%e. 

per  pound,  and  *J(iS  per  ton  c.i.f.  is  now  asked  for  Europe. 

The  American  Producers'  returns  show  an  increased  pro- 
duction for  the  first  two  mouths  of  this  year,  as  compared 

with  the  same  period  last  year,  of  43IIII  tons.  I  he  British 
consumption  being  11,596  tons  and  the  exports  20,087  tons 
greater.  The  stocks  are  reduced  11,837  tons  in  the  two 

months,  making  the  reduction  in  the  American  and  Euro- 
pean stocks  18,003  tons  and  7S,7S4  tons  in  the  past  twelve 

months.  European  consumption  shows  an  increase  of 

14.893  tons  as  compared  with  the  same  period  last  year — 
58,482  Ions  against  43,589  tons. 
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Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  Is  Interesting  to  friends. 

W.  II.  RADFORD  h;i>  lefl   I'm  Alaska. 
J.  K.  Newsom  lias  gone  to  Montana. 

E.  S.  Berry  is  at  the  Braden  mine,  in  Chile. 

It.  s.  Rainsfobd  »as  iii  San  Francisco  Tuesday. 

R.  W.  Perry  lias  returned  to  Medellin,  Colombia. 

Wilbur  E.  Sanders  is  at  Soulsbyviile,  California. 

J.  B.  Woodwortb  lias  returned  to  Toronto  from  Arizona. 

W.  K.  Tiiohnk  is  now  at  408  Salisbury  House,  London, 
E.  C. 

P.  L.  Sized  is  at  Ray,  Arizona,  and  will  go  to  Tonopah, 
Nevada. 

Enrique  Y.u.i.k  is  in  charge  of  the  Santa  Catarina  mines, 
at  Taviche. 

R.  E.  Cranston  has  gone  to  Bodie  on  a  two  weeks  pro- 
fessional trip. 

R.  B.  Mcilixxis  has  returned  from  New  Mexico  and  has 

gone  t"  Oregon. 

('.  L.  Hargrave  has  returned  i"  Berkeley,  California, 
from  Cobalt,  Ontario. 

.1.  ('.  NlCHOLLS  is  now  with  the  Dome  Mini's  Co.,  Ltd., 
Smith  Porcupine,  Ontario, 

P.  <;.  Si'ii.sr.ri:i .  general  manager  for  the  Aguaeate  mines, 
has  returned  to  <  losta  Rica. 

A.  L.  Qoeweat]  will  sail  from  New  York  on  April  27  for 

Jemappe  snr  Meuse,  Belgium. 

C.  H.  Shamel  is  now  at  Seattle  am)  expects  soon  to  vi^ii 
Sau  Francisco  and  Los  Angeles. 

P.  W.  Oldfield  is  mi  his  way  to  London  and  should  be 

addressed  care  The  Mining  Maga 

Staxi.kv  C.  Sears  has  returned  from  Mexico  and  is  al 

Room  Iii4.  Siaio  House,  Boston,  Massachusetts. 
A.  W.  Bdrgken  has  returned  from  Mexico  and  is  now  at 

at  Pacific  and  Poverty  Point  mines  al  Placerville,  Cali- 
fornia. 

Robert  Linton,  general  manager  for  the  Sierra  Con- 
solidated Mines  Co.  of  Ocampo,  Chihuahua,  is  now  at  Los 

Angeles. 

James  Nash,  wh.o  discovered  the  Qympie  goldfield,  Aus- 
tralia, in  1867,  lias  been  granted  a  pension  by  the  Queens- 

land Government. 

Obituary 

Thomas  Edwards,  who  died  at  Melbourne  early  in  Feb- 
ruary, was  horn  at  Blackwater,  in  Cornwall,  July  111.  Isms. 

His  lather,  who  was  a  'mine  Captain,1  died  sunn  after, 
and,  at  the  age  of  17.  Mr.  Edwards  went  to  Australia  with 

his  uncle,  who  was  one  of  the  pioneer  gold-seekeis.  The 
pair  went  to  Ballarat.  then  at  its  zenith,  and  engaged  in 
mining  tor  a  number  of  years.  In  ]S(i4  while  Mr.  Edwards 

was  employed  by  the  Clunes  United  Co..  at  Chines,  he  saw 

the  desirability  of  improving  pilling  methods  and.  securing 

the  righl  oi  re-treatment  of. the  tailing,  erected  a  plant 
for  roasting  ami  amalgamation.  In  1871  he  removed  to 
Western  Australia  ami.  with  others,  formed  the  United 

Pyrites  Co.  for  roasting  ami  amalgamating  concentrate,  ami 
here    hist    introduced    the    Plattner   process    into    Australia. 

Later  In-  l   ame  connected  with  the  Mount  Morgan  mine, 
ami  in  1890  he  erected  a  large  ore-treatment  plant  at  Sebas- 
topol,  Ballarat.  The  work  here  led  to  the  invention  of 
the  Edwards  furnace,  which  was  so  successful  that  ils  use 

has  become  general.  Hi  was  an  enthusiastic  investigator 
and  keenly  interested  in  mining  education.  A  shareholder 
in  many  of  the  principal  mines  of  Victoria  and  a  member 
of  the  board  of  several,  he  was  also  a  member  of  learned 

and  technical  societies.  He  leaves  three  daughters,  his  son 

having  died  a  few  years  previously. 

Market  Reports 

LOCAL  METAL   PRICES 

_  San  Francisco  April  11. 

Antimony    11 — lljc       Quicksilver  (flask)   42.5* 
Electrolytic  Copper    16— 16ic       Tin   ...47— 481c 
Pig  Lead   4.15— 6.40c       Spelter   7)— Tie 
Zinc  dust,  1100  1b.  casks,  per  100  lb.,  small  lots  19.50—9.75;  large  17. 60— 8.60 

METAL  PRICES 

(By  wire  from  New  York.) 
Average  daily  prices  in  cents  per  pound,  based  on  whole- 

sale  transactions,   standard   brands. 
Electrolytic  SUver, 

Date.                                       Copper.  Lead.  Spelter,  peroi. 
Apr.  1      16.76  1.20  6  60  58j 

•■       r,        16.76  1.20  6.60  68J 
••      6       16.76  1.20  6.50  58» 

7   Sunday.  No  market. 
••      8      18.76  4.20  6.60  58J 
••      (1       15.76  1.20  6.60  58J 
••     10   :      15.75  1.20  6.60  58| 

COPPER   SHARES — BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices, 

Apr.  it. 
Adventure   .    7} 
Allouez    46 
Calumet  A  Arizona    731 
Calumet  &  Hecta    488 
Centennial    22 
Copper  Range    661 
Daly  West    6) 
Franklin    14) 
Granby    64  J 
Greene  Cananea,  ctf.    9 
Isle-Royale    27( 
La  Balle    5J 

Mass  Copper    8 

Closing  Prices 

Apr.  11. 
Mohawk    I  65 
North  Butte      331 

Old  Dominion      53i 

Osceola    117 

Qulncy      86 
Shannon      14) 

Superior  A  Boston       21 
Tamarack      281 

Trinity       81 

Utah  Con      14 
Victoria       4i 

Winona       ' 
Wolverine    112 

NEVADA  STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  April  11. 

Atlanta   t  .31 
Belcher    1.06 
Belmont    10.03 
B.  &B.   _   20 
Booth      .10 
Chollar   12 
Combination  Fraction ....      .18 

Con.  Vlrglna   71 
Florence   „   85 
Goldfleld  Con.    4.30 
Gould  4  Curry   08 
Jim  Butler   74 
Jumbo  Extension   43 
MacNamara       .24 

Mayflower   I  .03 
Mexican   3.47 
Midway       37 
Montana-Tonopab   3  12 
Nevada  Hills    2.45 

Ophlr    1.32 
Pittsburg  Silver  Peak    1.45 
Round  Mountain      .17 

Savage   29 
Tonopah  Extension    2.12 
Tonopah  of  Nevada   7.62 
Union    1.12 
Vernal   17 
West  End    2.25 

OIL   SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco.  April  11. 

Associated  Oil   844.50 
Brooksblre   65 

Caribou  (New  Stock)      1.20 
Claremont   55 
Coallnga  National   15 
Con.  Midway   02 
Empire      1.15 
Enos       .03 

Maricopa  36   64 
Midway  Premier   40 
Monte  Cristo      1.32 
Palmer   _   68 

Peerless   t  4.50 
Pinal      4.25 
Premier        .50 
P.  S.  Petroleum   17 

Republic   It 
Silver  Tip   90 

Sterling      1.47 
si.  W.  A  B       .20 
Turner       .80 

Union..   98.25 
United  Oil   32 
W.  K.  Oil      2.35 

MINING    STOCK  QUOTATIONS — NEW   YORK 
(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 

Closing  Prices. 

Apr.  11. 
Amalgamated  Copper    I  82 
A.  S.  &  R.  Co    86 
Braden  Copper    6| 

B.  C.  Copper  Co    61 
Camp  Bird  Ltd    7} 

Chlno    294 
El  uro    4 

Eeperanza    7J 
First  National    3J 
Glroux    6 
Goldfleld  Con    4j 
Greene-Cananea    91 
Holllnger    12| 
Inspiration     201 
Kerr  Lake    2J 
La  Rose   „    3j 
Mason  Valley    12j 
McKlnley-Darragh    lj 

Si 

161 

8 

I; 

Closing  Prices. 

Apr.  11. 

Miami  Copper.   I 

Mines  Co.  of  America   _ 
Nevada  Con   
Nlplsslng.   
Ohio  Copper   

OrovUle  Dredging     l>i„ 
Ray  Con    20| 
Santa  Gertrudls.,    71 

Tenn.  Copper    4l| 
Tomboy    4J 

Tonopah  Belmont    101 
Tonopah  Ex    21 
Tonopah   Mining    7j 

Trinity    81 
Tuolumne  Copper.    31 

Utah  Copper.    64 
West  End    21 
Yukon  Gold    31 
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Concentrates 
t  or  iheae  are  In  reply  la  uueallona   i  mull 

Our   rrauVra  are  Invito. I  to  aak  qucallona  and  ti*<  Inl 
ii. .n  dealing  with  lh«  practice  «f  uiIhIuk.  hiIiiiuk.  ami  eraeitlns. 

l~\i M  lil.l    RIVETED  la  j-in.   plates in  tests, 

IJ'FFECT  "i   vaeeuno  hi >< >t>  the  steam  consumption  ol   a 
turbine  ia  strikingly  shown  by  the  reports  of  a  - 

teal    .mi    a    1000-kw.   machine   in   which   the   cousomption 
increased    I0< .     with   a   decrease    in    Tacunm    from    J'1    to 
L'l  inches. 

^INV  VIOLET8  are  scientifically  known  as  viola  calo- 
minaria,  and  in  Europe  grow  in  particular  abundance 

in  soils  containing  the  tine  ore,  calamine,  whence  the  deri 
ration  of  the  name.     The  same  species  is   found  at   the 
Horn    Silver  mine   in    Utah. 

1J  LECTROMAGNETIC  separators  are  used  for  removing 
metallic  iron  from  cupola  shi^.  rubbish,  and  sweepings. 

Some  old  dumps  contain  as  much  as  2n',   iron,  and  iii  foun- 

dries in  to   12  .    "i    the  iron  is  lost;  the  foundry  waste 

bj   mis  to  7  to  in',    of  this.     The  average  cupola  slag 

  iiains  4  to  ii',  of  iron  recoverable  by  magnetic  methods; 

T5UICK  vary  in  strength,  according  to  the  method  of 
manufacture.  A  soft  brick  will  crush  under  450  to 

600  lb.  per  square  inch,  but  a  Brst-rate  machine-pressed 
brick  will  stand  3000  to  6000  lb.  per  square  inch,  or  200  to 
100  tons  per  square  foot  The  weight  of  brick  varies 

from  100  Hi.  per  cubic  fool  of  inferior  brick  to  150  lb.  per 
.nine  fool   tor  the  hest   pressed  hriek. 

pJHLORIDES   may  be  detected  iu  the  presence  of  bro- 
mides and   iodines   by   the   use  of  a   boiling  solution  of 

i  Nil. |  ru,.  since  AgCl  is  slightly  soluble,  AgBr  less  solu- 

hle.  and  Agl  insoluble.     By  boiling  the  washed  precipitate 
of  silver  salts  for  a  few  minutes  with  half-normal  oxalate 

solution,  filtering,  ami  adding  KBr  to  the  filtrate  the 

presence  of  chlorides  can  he  detected  by  the  occurrence  of 
turbidity. 

pi  K.MKXT.  measured  by  the  capital  invested,  is  one  of  the 

^  world's  three  greal  attractive  industries.  In  capital  em- 
ployed it  apparently  far  outranks  the  gold-mining  industry. 

Only  coal  and  iron  stand  ahead  of  it.  The  price  of  port- 
land  cement  in  1910  was  as  low  as  73c.  per  barrel  in  some 

places,  the  average  for  the  t'nited  States  being  89.1c.  per 
barrel.  In  1S90  the  average  price  was  over  $2  per  barrel. 
and  as  late  as  1903  it  was  $1.24  per  barrel. 

T?  XHAl'ST  STEAM  can  be  used  for  evaporating  by filling  a  pan  11  by  17  ft.  aud  18  in.  deep  with  cast- 

iron  condensing  pipes  of  250  sq.  ft.  of  surface.  By  keep- 
ing the  pan-room  warm  and  letting  in  only  enough  air  to 

carry  away  the  vapor  adds  to  efficiency,  as  the  temperature 

in  the  pan  will  average  only  about  165°F.  In  evaporating 
liquids  whose  boiling  point  is  much  above  that  of  water, 

exhaust  steam  can  do  little  more  than  bring  them  to  satura- 
tion, hut  on  weak  liquors  it  is  useful. 

■LTAXDLINll  of  the  various  materials  is  one  of  the  most 
important  engineering  problems  in  every  large  con- 

struction job.  The  facility  with  which  the  concrete  may 
be  placed  becomes  as  great  an  advantage  as  the  strength  and 

durability  of  the  finished  structure.  The  handling  of  the 

cement  and  aggregates,  and  the  mixing  and  placing  of  the 

wet  concrete  are  problems  that  may  be  readily  solved  by 
machinery,  and  the  entire  process  from  the  raw-material 

bins  to  the  forms  may  be  made  continuous  and  very  rapid. 

The  proper  design  and  arrangement  of  the  concrete-mixing 
plant  must  be  determined  with  respect  to  several  things. 
The  source  of  the  material,  the  treatment  the  material  must 

ii  it)   of  the 

plan)  .i-  it  bean  upon  the  t  .  „ml 

the  manner  of  placing  the  .  rote,  iiitlu   •■  thi 

ol  the  plant  ami  thereby  the  coal  •■!  i «o||,. 

JN  ait  eomp    .  even  where  the  fuel-supply  coal   per 
uini  is  low.  it  the  moal  economical   rercial  result 

to  I   btai   I  it  i-  necessary  to  consider  carefully  not  only 
Ii  jign  of  the  compressor  in  detail,  bul 

entering    into    the   COSl    of    tin   ceaaary    boiler   capacity    in- 
stalled, the  cosi   ••!    the  compressor   i   idations,  buili 

and  all  other   factors   involved   iu   tin   tpli  itiou. 

'flic  annual  charges,   based   upon  the  lotal  COSl   of  the  CO 
pressor  installed,   tor  the  same  capacity  of  output,  added 

to   the   COSl    of    fuel,   operation    and    uiaililcin     co>ls.   will 

give  the  pro  per  basis  tor  comparison  a  ml  decision  in  the  pur- 
chase of  the  mosl  scoi   ical  air-compressor. 

T/T.KXK'S    cement     is    usually    made    by     burning     I   p 
gypsum  to  a  red  heal  iu  a  small  vertical  kiln  closely  re- 

Bembling  those  in  con   i  use  for  lime  burning.     The  di 

hydrate, I  sulphate  of  lime  is  immersed  in  a  solution  of  alum. 
dried,  ami  again  burned  ai  a  high  temperature.    After  the 

second  burning  the  product  is  finely  ground  and  is  then 

ready  for  the  market.     The  gypsum  used  for  Keene's  cement 
should  be  of  the  purest.    Especially  should  it  he  free  from 
iron,  since  this  tends  to  discolor  the  product.  As  small  a 

quantity  as  0.04%  of  iron  oxide  will  sometimes  give  red 
streaks  in  the  lumps  of  gypsum.  Large  quantities  of 

Keene's  cement  are  imported,  hut  its  manufacture  in  ihis 
country  has  increased  much  of  late  years.  Kansas  and 

Virginia  furnish  large  supplies.  The  finished  product  should 
he  pure  white.  It  sets  much  slower  than  other  plasters,  and 
should  develop  a  tensile  strength  in  seven  days  of  between 

600  and  700  lb.  per  square  inch. 

f~*  OAL  LANDS  were  disposed  of  at  the  minimum  price 

^  of  $111  and  $20  per  acre  until  July  1900.  At  that  date 
and  since,  large  areas  reported  to  contain  coal  have  been 

withdrawn  from  all  forms  of  entry.  These  withdrawn  areas 

have  been  or  are  being  classified  by  the  United  Slates  Geo- 

logical Survey  through  field  examinations  into  coal  and  non- 
coal  lands,  and  restored  to  entry  as  fast  as  possible.  Those 
classified  as  coal  lands  were  formerly  subject  to  such  entry 

only,  excepting  mineral  locations  for  other  minerals,  and  at 
the  valuation  per  acre  placed  upon  them  by  the  Geological 

Survey.  They  may  now  be  filed  upon  for  coal  at  the  valua- 
tion set,  or  the  surface  only  obtained  by  an  agricultural 

entry,  relinquishing  the  coal  to  the  Government,  which  may 

dispose  of  it  to  other  parties.  The  basis  of  the  valuation 

made  by  the  Geological  Survey  is  contained  in  the  'Regu- 
lations regarding  the  classification  and  valuation  of  coal 

lands,  as  approved  to  June  6,  1910,  by  the  Secretary  of 

the  Interior.' 

"DISMUTH  is  one  of  the  few  metals  of  which  the  United 
States  cannot  or  does  not  produce  enough  to  supply  its 

needs.  The  scarcity  of  bismuth  in  this  country  and  the 

accredited  control  of  the  market  by  a  foreign  syndicate  have 

kept  the  American  price  high,  but  according  to  the  United 
States  Geological  Survey  interest  is  rapidly  being  developed 

in  the  recovery  of  bismuth  as  a  by-product  in  electrolytic 
lead  refining.  No  large  deposits  of  bismuth  are  known  iu 
the  United  States,  but  some  ores  mined  for  their  gold  or 
silver  have  been  found  to  be  more  valuable  for  their  bismuth 

than  for  their  original  content.  Thus  in  1910  a  Colorado 

mine  reported  to  the  Geological  Survey  the  production  of 

ore  which  earned  up  to  18%  of  bismuth,  in  addition  to  gold 
and  silver.  The  ore  was  smelted  for  the  precious  metals  it 
contained,  but  if  it  had  been  sold  for  its  bismuth  content 

alone  it  probably  would  have  brought  at  least  $185  per  ton. 
Another  Colorado  mine  produced  during  the  same  year  ore 

containing  11  to  16%  of  bismuth,  the  total  content  of  the 
metal  amounting  to  several  tons.  Though  mined  for  gold, 
this  ore  was  more  valuable  for  its  bismuth.  The  imports 
of  bismuth  in  1910  were  19S.174  lb.,  valued  at  $332,668. 
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Company  Reports 
HAI.V  JUDGE  MINING  C0MPAN5 

Tin-  report  of  this  company   for  the  year  ended  January 
1.  1012,  in  addition  to  snowing  a  satisfaerorj  cash  surplus, 
states  thai   surface  indications  prompt   the  belief  that   the 

.  already  proved  the  I  In 
tario,  Daly,  and  Dal)  Weal  properties,  ej  tnigh  thai 

Dal)  Judge  for  its  ei  ioul    1 1,000  ft., 

ike  Creek  M.  A  T    Co.'s  ground  beyond. 
oi  i   ol    November  1.   101  1,  the  com 

pan)   h  i  without  difficult)  the  dividend  require- 
data  given  in  the  reporl   have  been  printed 

in  the  issues  for  March  23  and  30 

STANDARD  CONSOLIDATED  MINING  COMPANY 

In  the  thirty-third  annual  report  of  iliis  company,   for 
tin  year  ended  Februarj  26,  Allien  Fries,  president  of  the 

pany,  states  that  unless  Borne  chances  are  taken  in 

pomp  of  the  mine,  at   a  consider- 
able expense,  expectations  of  dividends  should  be  modest, 

:is  during  the  33  years  of  operation  most  of  the  better 
grade  ore  above  the  water  level  has  been  mined.  A  threat- 

ened loss  was  averted,  and  a  small  profit  made  for  the  year. 
J,  R,  Buchanan,  superintendent  of  the  property,  which  is 
situated  at  Bodie,  Mono  county,  California,  recommended 
the  Lent  shaft  as  the  best  place  for  the  pumping  plant. 
Di\  i.lcn.l  No.  120,  paid  during  the  year,  amounted  to  $17,839, 

the  total  sum  disbursed  in  dividends  by  tli   i 
pany  to  $4,329,809.  Previous  to  the  consolidation  the 
Standard   M.  Ci  900,000  in  dividends,  making   the 
total   dividends   from   the   propert)    $5,229,809.     The   pro 

ion  for  the  year  was  $235,477.  The  total  production 
by   the   propert)    has  amounted   to   $16,135,993,  of   which 
$1,513,735  was  before   il   onsolidation.     The  ore  mined 
during   the   year   amounted   t"  9466   ions,   of  an   avi 
value  of  $14.74,  as  against   an  output   the  preceding  year 

1,528  tons  averaging  $14.38.  The  small  profit  was  duo 
to  unusual  difficulties  in  operation,  and  it  was  impossible 
at  any  tinu'  to  mini'  sufficient  ore  to  keep  the  mill  run- 

ning at  capacity. 

TRINITY  BOLD  MINING  &  REDUCTION  COMPANY 

This  company's  second  annual  report  shows  that   in  the 
year  ended   November  30,   L911,  ii  made  a  net   profit  of 

This  sum.  which  was  about  half  of  the  expected 

i.  represents  about  six  months'  operation,  stales  the 
report,  and  it  is  believed  a  much  hotter  showing  can  be 
made  when  the  alterations  ami  improvements  to  the  plan 
have  bi    completed  and  it   is  running  at   full  capacity. 
During  the  year  $25,068  was  spent,  on  capital  account,  for 
hnprovi  and  of  this  $15,138  was  on   the  crushing 
plant,  mill,  ami  buildings.    Other  expenditures  represented 
in  this  amount  were  on  the  water-power  plant,  eh'. 'trie 
li;;lit  and  power  systems,  tire  protection,  eyanide  tanks,  and 
refining  works.    In  the  mine  account,  an  increase  oi   $8863 
was  due  to  interest  and  other  costs  in  Carrying  the  bor- 

rowed tnoiiex  used  in  paying  for  the  property.    Equip 
an   additional   $2499.      There   was 

a  net   increase  in  the  ore  development   account 
maki  fixed  assets  of  the  company 

£42,669.  The  company  during  the  year  reduced  its  in- 
debtedness by  $10,930.  At  the  end  of  the  fiscal  year  the 

indebtedness  exceeded    tl  --    -   by   $81,924,   as 
M  at  the  end  of  the  preceding  fiscal  year.    It 

the  45^00  ;i  stork  he  added  to  this  account, 
the  excess  of  indebted  current  assets  is  reduced  to 

24.  The  earnings  tor  the  year  amounted  to  $207,831 
and  the  expenses  to  $141,566. 

PHELPS,  DODGE  &  CO.,  INC. 

This  company                       <i   in    1908,  as, the  successor 
of  the  firm  of  Phelps,  Dodge  &  Co.,  with  a  capitalization 

900,000,  in  -  -it   aeh.    The  company  con- 
trols, through  ownership  of  more  than  99^1    of  the  various 

stork  issues,  the  i  'upper  Quern  Consolidated  Mining  Co.. 

Moetozunia  Copper  Co.,  Detroit  t'opp.-r  Mining  Co.,  Burro 
Mountain  Copper  Co.,  and  the  Sla".  Canon  Fuel  Co.,  and 
controls  indirectly  the  Old  Dominion  Co.,  the  old  Dominon 
Copper  Mining  &  Smelting  Co..  1  nited  Globe  Mines  I 

tal  mining  Co..  ami  the  I'd  Paso  8  Southwestern  rail 
way.  The  reporl  of  the  corporation  for  the  year  It'll 
shows  that  during  the  year  it  sold  131,327,002  lb.  of  ils  own 
copper  and   18,974,963  issions  at  an  average  | 
of  12.63c.  per  pound.     Dividends  amounting  to  $5,400,000, 

or  at   the  rate  of  1  _'<  ,    on  the  outstanding  shares  were  paid. 

The  combined   reports  of  the  constituent  companies  show- 
that   during    ll'll    ore  amounting  to    1,841,210  tons  was  e\ 

,1.   of    which    1,017,352   tons   was   melted,    producing 
179,234  ion-  of  concentrate,  ami  930,331  tons  was  smelted. 
The  production   for  the  year  was  : 

Copper.        Silver,      Gold, 
Hi.  OS. 

From  companies'  ores   123,653,978     1,195,954     10,158 
From    custom    ores      1.0,495,649       598,941     10,996 

Total  output      154,149,627     1,794,895    27,164 

During  the  year  the  mercantile  departments  of  the  con 
slituent  companies  "ere  dissociated  and  organized  into  the 
Phelps  Dodge  Mercantile  Co..  which  purchased  from  each 

company  its  store  business  and  slock  of  merchandise.  The 
total  sales  during  the  year  amounted  to  $5,317,994,  on 

which  a  profit  of  7.51$   was  made.    Tin'  combined  balance 
sheet   and  income  statement   is  as  follows: 

Asskts 
Cash        $2,692,821.32 
Account,  receivable        1,404,636.93 
Hon, Is  owned      Bl.060.00 
Stocks  owned  : 

Copper  Queen  Coii.  Mining  Co. $27,000,000 
Moclezunia   Copper  Co        8,000,000 

Detroit    Copper    Mining    Com- 
pany   of    Arizona        6,000,000 

Stag  Canon  Fuel  Co       6,500,000 
Bun-..  Mountain. Copper  Co..     2,200,000    49,700,000.00 

$53,878,518.25 [ncome  Statement,  mil 
LlAlttl.lTIKS 

Due  to  subsidiar)  companies  and  others    $3,250,143.14 
Capital  slock,  450,000  shares  is.sue.1      45,000,000.00 

Reserve  against  stocks  owned       1,500,000.00 

Surplus          4.12S.375.1 1 

$53,878,518.25 Receipts 
Dividends  received  from  subsidiary  companies  $6,994,000.00 
Commissions  and  miscellaneous  earnings....       289,508.52 

$7,283,508.62 
Payments 

Dividends  paid         $.-,.400.11110.011 
Expenses,  taxes,  etc    149,206.44 
Transferred  to: 

Reserve  against  stocks  owned    1,500,000.00 
Surplus  account      234,302.08 

$7,283,508.52 An  interesting  feature  of  the  report  is  the  results  of  the 

d  year's  workings  oi  the  Employees'  Benefit  Associa- 
tion, which  had  an  average  iiienihership  of  1500.  Contribu- 
tions from  members  during  the  year  amounted  to  $40,303, 

the  Copper  Queen  Minnie  C.  contributing  $25,000.  During 
the  year  4.0le,     of   the   members  received   accident    benefits 
and  1...7',  sickness  benefits,  the  total  expenditure  for  this 

purpose  being  $50,702;  the  expense  of  administration  was $1898    

On  Thursday.  April  4.  the  Bunker  Hill  &  Sullivan  M. 
,V  C.  Co.  paid  dividend  No.  175,  of  $49,050.  This  makes 
the  total  amount   of  dividends  paid  $13,388,550. 
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EDITORIAL 

ARIZONA  rej   -  in  ili.'  possession  of  a  Canon  Diabolo, 
according  i"  our  New    Ymk    temporary.     Possibly 

this  peculiar  Form  of  geon  orpbic  expression  maj    be  due 
to  the  gyratorj  motion  of  the  1 1 •  •  t  air  of  the  desert. 

FRENCH   railway  and   postal   authorities  have  made  a 
commendable  i   vatiou  in   providing  thai   after  June 

1  the  hours  of  the  day,  from  midnight  to  midnight,  shall 
be  numbered  I  i>>  24,  ilms  preventing  confusion  of  morning 

and  afternoon  time.  Incidentally,  the  remark  of  the  con- 
\ivinl    "23  for  mine,"  will  acquire  a  new  signifies   

DEPENDENCE  of  the  share  markets  upon  men  rather 
than    toney  alone  was  shown  by  the  sharp  decline 

in  prices  in  New  York  when  the  rumor  gained  currency 

thai  Mr.  J.  I'.  Morgan  may  have  been  on  board  the  Titanic, 
though  the  knowledge  that  many  millionaires,  among  them 
John  Jacob  Astor,  were  among  the  missing  had  previously 
lefl  the  market  unmoved. 

RECORD  extraction  is  being  made  in  the  mill  of  the 
Dome  Mines,  Ltd.  According  to  recent  advices,  the 

tailing  from  the  cyanide  planl    tains  $0.07  in  gold,  rep- 
resenting an  extraction  even  higher  than  was  anticipated. 

The  mill  was  firsl  started  on  March  21  and  both  the  build- 

ers and  the  management  arc  to  be  congratulated  on  having 
made  so  notable  a  record  during  the  firsl  month  of  opera 
lion. 

RECEIVERS  were  appointed  on  April  ii  for  Allis- 
Chalmers  Company,  being  Mr.  I).  W.  Call,  president 

of  the  company,  ami  Mr.  Otto  11.  Palk,  president  of  ihe 
.Merchants  &  Manufacturers  Association  of  Milwaukee. 

This  is  probably  intended  to  facilitate  the  early  reorganiza- 

tion of  the  company,  details  of  which  have  lately  been  pub- 
lished. The  works  will  be  operated  by  the  receivers  with 

no  cessation  of  activity  in  any  line. 

OPERATION  of  the  third  unil  of  the  Chino  mill  marks 
the  completion  of  the  plant  as  originally  designed 

less  than  two  years  after  the  organization  of  Ihe  company. 
The  first  section  was  started  in  November  last,  and  it  is 

now  planned  to  add  two  more  units,  bringing  the  capacity 
to  5000  tons  per  day.  In  a  recent  issue,  Mr.  J.  M.  Sully, 

manager  for  the  company,  described  the  mill,  which,  under 
the  superintendence  of  Mr.  \V.  T.  McDonald,  is  doing 
excellent  work.  At  the  Ray  Consolidated  the  March  out- 

put was  2,400,000  pounds  of  copper,  produced  at  a  re- 
ported cost  of  under  91  ■>  cents  per  pound.  The  output  of 

ore  for  March  was  Ills, 700  tons,  which,  it  is  hoped,  will  be 

shortly  increased  to  4000  Ions  daily.  A  70  per  cent  re- 
covery of  copper  worth  16  cents  per  pound  at  a  working 

cost  of  O'u  cents  per  pound  represents  approximately 

$50,000  worth  of  copper  going  to  waste  monthly  at  the  Ray 

Consolidated.  It  is  allowed  to  go  to  waste,  of  course,  be- 
cause it  cannot  be  recovered  at  even  a  much  greater  cost 

than  0V2  cents  per  pound,  but  the  comparison  is  useful  in 
evidencing  that  dressing  of  ores  of  this  character  is  a  field 
i\i  which  large  rewards  may  be  won  by  further  improvement 
of  methods. 
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ADDITIONAL  competition  in  the  coal  trade  at  San 
Francisco  is  probable  as  a  result  of  die  purchase  by 

the  United  States  Smelting,  Refining  &  Mining  Company  ol 

Utah  eoal  mines,  and  the  organization  of  the  Western  1'a- 
eific  Fuel  Company  as  a  subsidiary.  The  mines  purchased 

have  been  delivering  coal  ko  yards  in  Oakland,  and  while 

the  purchase  is  assumed  tn  have  been  made  mainly  with  a 

view  (u  assuring  an  adequate  fuel  supply  to  the  smelters 

controlled  by  the  parent  company,  some  effort  to  expand 

the  retail  trade  in  coal  is  to  be  expected.  Total  coal  sales 

at  San  Francisco,  however,  are  not  sufficiently  large  to 

allow  much  scope  for  a  new  company,  and  until  eoal  is  sold 

at  greatly  reduced  prices  it  cannot  compete  on  the  Bay  for 

steam-generating  purposes  with  oil,  or  with  hydro-electric 

power. 

PERSISTENCE  of  ore-shoots  in  depth  forms  the  Mil. 

jecl  of  nn  admirable  study  by  Mr.  I-'.  I.ynw   1  Gar- 
rison, which  was  presented  at  the  recent  meeting  of  the 

Canadian  Minim.:'  Institute  and  is  reproduced  elsewhere  in 
this  issue.     .Mr.  Garrison  presents  much  valuable  evidence, 

and.   with    the   true  spirit    of   the    investigator,    is  content    to 

reach  an  inconclusive  conclusion,  since  until  the  evidence 

is  all  in  it  is  impossible  to  form  a  final  judgment.  Mr. 

Harrison  refers,  in  passing,  t"  a  matter  which  has  given 

rise  to  more  discussion  than  investigation,  namely,  the 

iint  and  influence  of  ground-water  in  the  genesis  of  ores. 

It    is  evident    that    a    wide   range   of   opinion    exists   a   g 

geologists  regarding  this  question,  though  it  might  he  ex 
pectcd  that  it  would  be  one  of  the  first  to  be  settled,  since 

the  ground-water  lies  in  that  part  of  the  earth's  crust  which 
is  directly  under  our  observation.  Direct  evidence  is  in- 

comparably of  more  value  than  deduction  in  the  study  of 

me  deposits,  as  a  homely  example  will  perhaps  serve  to 

show.  The  percolator  coffee-pot,  in  which  hot  water  is 
forced  by  steam  up  a  central  tube  ami  distributed  over  the 

ground  coffee,  the  resulting  solution  passing  hack  into  the 
central  reservoir,  is  a  common  object.  It  would  seem  obvious 

llial  where  so  vigorous  a  circulation  exists  the  solution  nnisl 

be  homogeneous  iti  composition,  yet  it  is  a  matter  of  every- 

day observation  that  the  top  portion  of  the  decoction,  that 

which  has  most  recently  passed  through  the  coffee,  is  less 

concentrated  than  the  bottom  portion.  Similarly,  in  the 
study  of  natural  forces  a  small  amount  of  reliable  field 
evidence  is  worth  reams  of  deduction. 

:  KUISLATION  by  accretion  is  described  by  H.  W.  Mac- 

*-*  Farren  in  his  series  of  articles  recounting:  the  history 
of  the  development  of  the  American  mining  law  which 
was  begun  last  week  and  is  continued  in  this  issue.  Cali- 

fornia was  the  natal  place  of  the  mining  act,  though  per- 
haps it  would  be  more  accurate  to  say  that,  like  Topsy,  it 

was  not  horn  but  'just  growed.'  Defects  in  the  mining  law 
arc  easily  perceived  now.  but  looking  at  it  from  the  other 

viewpoint,  and  considering  that  it  had  its  inception  in  local 

regulations  devised  by  law-abiding  citizens  to  permit  orderly 

action  in  a  Held  where  Congress  had  provided  no  law.  re- 

membering that  it  was  founded  in  the  light  of  a  faulty 

knowledge  of  the  nature  and  characteristics  of  Ore  deposits. 
it  is  in  some  degree  remarkable  that  the  law  has  not  proved 
more  unsatisfactory.  Much  of  the  trouble  bas  resulted 

1  ' '""  the  fundamental  defect  of  American  judicial  pro- 
cedure; a  defect  arising  from  a  laudable  desire  to  prevent 

any  citizen  from  being  deprived  of  his  just  rights,  but 
which  has  ten, led  rather  to  prevent  a  citizen  from  securing 
his  just  rights  within  8  reasonable  period  and  at  a  reason- 

able expense  This  is  tin  right  of  appeal  for  trivial  causes, 
frequently  for  no  cause,  and  which  sometimes  leads  to 

the  protraction  of  litigatio  ides.     A  movement   is 

now   on    foot   tending  toward   limiting  the   right    of  appeal 

to  those  cases  where  evidence  can  be  introduced  to  show  that 

substantial  justice  has  not  been  done,  and  if  this  result 

can  be  attained,  much  relief  will  result.  Another  detect  of 
American  law  is  legislation  by  accretion,  due  to  the  Eacl 

that  the  moaning  of  the  law  can  only  lie  determined  by  a 

series  of  judicial  decisions.  This  leads  to  such  a  situation 
as  that  of  the  Sherman  law.  passed  a  quarter-century  ago. 

of  which  the  purport  has  only  recently  been  made  clear. 

Attempts  lo  amend  it  are  restrained  by  a  knowledge  that 

the  significance  of  the  amendments  could  only  be  denned 

after  another  quarter-century  of  judicial  consideration.  To 
criticize  the  law  is  easy,  to  mend  it  is  a  task  of  another  order. 

Advertising  Value  of  Plain  Truth 

To  the  modern  disciple  of   Epietetus  no  phase  of   life  is 

i   v  interesting  than  the  general  divergence  of  precept  and 

practice.  Among  the  inosl  notable  contributions  to  Ameri- 
can philosophy  are  the  Essays  of  Emerson,  which  inculcal 

the  idea  of  balance  and  due  proportion  in  all  human  emo- 
tions and  activities.  These  are  generally  commended,  yet 

modern  life  in  its  attitude  toward  tlieiu  much  resembles 
I  he  man  who  said  he  was  a  Methodist  but  was  not  working 

al  it.  Nowhere  is  this  more  clearly  emphasized,  perhaps. 

than  in  the  methods  pursued  by  individuals  and  districts 

endeavoring  to  secure  for  themselves  a  measure  of  public 

attention — which  may  be  designated  as  advertising.  The 

word  must  Ik-  used  semi-apologetically,  since  the  condition 
to  which  we  refer  lias  so  generally  obtained  that  the  word 

advertising  has  almost  a  derogatory  sense  except  when 
restricted  to  the  advertisement  of  wares  and  commodities. 

Xo  better  example  could  be  desired  than  the  practice  of 

many  communities  of  issuing  from  time  to  time  booklets. 

pamphlets,  and  especially  editions  of  local  papers,  in  which 
(he  sawmill  is  portrayed  as  a  magnificent  industry,  the 

store  as  an  emporium  of  trade,  and  the  prominent  citizen 

as  a  distinguished  capitalist  or  a  statesman.  Usually  this 
i-  regarded  as  an  evidence  of  the  humorous  American  spirit 

of  exaggeration.  But  the  trouble  with  this  is  that  it  puts 

the  whole  scheme  of  things  on  the  wrong'  footing'.  If  state- 
ments are  to  be  discounted  70  per  cenl  for  exaggeration, 

then  the  proprietor  of  a  really  large  sawmill  must  describe 
it  as  a  wonderful  example  of  magnificent  ingenuity  and 

business  insight,  while  the  owner  of  truly  important 

manufactory  must  draw  upon  (he  wealth  of  Oriental  hyper- 

bole to  portray  his  business.  Probably  be  will  do  nothing 

of  the  sort,  but  instead  will  lake  refuge  in  dignified  silence. 

Thus  arises  a  marked  characteristic  of  the  ordinary  news- 

paper, which  commonly  devotes  its  space  either  to  people 
and  things  so  eminent  that  they  cannot  escape  publicity, 

or  else  lo  the  trivial  anil  insignificant.  The  broad  field 

between  is  left  untouched.  We  are  "ften.  for  example,  in 

receipt  of  issues  of  daily  or  weekly  journals,  published  in 

districts  where  there  are  mines  of  importance,  only  to 

Rnd  that  all  the  news  given  bearing  on  the  mining  in- 

dustry  relates  to  sonic  insignificant  prospect,  or  that 
some  drunken  miner  has  beaten  his  wife.  Why  should  the 

irregularities  in  the  lives  of  the  ignorant  and  vicious  be 

regarded  as  of  importance,  except  from  the  standpoint  of 

securing  better  government  .'     Prom   lime  to  time  we  are 
asked    why   we  d   it    publish    more   authentic   information 

regarding  Ibis  or  that  mining  district,  and  recently  a  finan- 

cier and  engineer  of  international  reputation  went  so  far 

as   t"  say   that   he  could   secure   four  or   five  times   as   much 

capital  for  investment  in  the  mines  of  a  certain  district  if 

such  information  were  available.  To  all  such  inquiries  we 

can  make  but  one  reply;  such  information,  news  in  the 

eoricct  sense  of  the  word,  is  nol  available;  the  companies 

do  u.it  give  it  out.  and  the  local  journals  do  nol  publish  it. 

Yet  these  same  communities  and  districts  will  publish  bul- 
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i   ill.   avowed  purpose  "i   drawing  at- 

■  onvineing  a*  the 

I'laiu  truth;  nothing  i-  no  much  appreciated  as  real  in  for 
•(•rntuMin  serve  ■Mil's    i"  discredit   those  who 

.1    with    !!■•-    established    i mi-      The    pervasive 

iutlurure  of   print   i*  loo  said   ealised,     Exchangi 

ml  wide  mill  the  happenii  ote  places  da  uol 

in   hidden.     A  community  can   have  no  better  adver- 

tisement than  the  sober  recital  ol   tin'  plain   facts  of  the 
it-  eitiaens  and  the  enterprises  under  their 

control. 

Loss  of  the  Titanic 

The  futility  of  human  endeavor  when  it  runs  counter  to 

natural  forces  was  shown  with  horrible  distinctness  on 

Sunday  night  when  the  White  Star  liner,  Titanic,  the 

largest  ship  ever  constructed,  on  her  maiden  voyage  from 

Southampton  to  New  York,  collided  with  an  ice-floe  4on 

miles  off  Cape  Race,  on  the  banks  of  Newfoundland,  and 

sunk  within  four  hours,  with  two-thirds  of  the  ship's  com 
party  still  on  board,  Passengers  and  crew  numbered  2350, 
of  whom  less  than  850  arc  known  to  have  been  saved. 

The  steamer  Carpathia  was  within  70  miles  of  the  Titanic 

at  the  time  of  the  disaster,  and  picked  up  boats  containing 
the  survivors,  bul  as  nearly  as  ran  be  learned  from  the 

dispatches,  the  vessels  which  arrived  later,  summoned  by 

wireless  messages,  were  unable  to  find  any  of  the  slii|>- 

wrecked  kepi  afloat  by  wreckage  or  life  preservers,  all 

having  apparently  been  carried  down  by  the  tremendous 

suction  of  the  great  vessel  as  she  plunged  to  the  bottom. 

<>l  the  survivors  nearly  all  arc  women  ami  children,  only 

enough  men  to  man  the  boats  having  lefl  the  vessel.  Among 

those  supposed  to  have  been  lost  an-  II.  Forbes  .Julian,  the 

well-known   metallurgist,  al       lime   technical   adviser  to 
ilic  Deutsche  Gold  und  Sillier  Scbeide  Anstalt  and  a  former 

special  contributor  of  the  Mining  ami  Scientific  Press, 

Washington  A.  Roebling,  president  of  John  A.  Roebling's 
Suns  Co..  who  constructed  tile  Brooklyn  bridge  after  his 

lather's  design,  Benjamin  Guggenheim,  one  of  the  seven 
brothers  of  the  family  which  has  been  prominent  in  the 

development  of  the  American  smelting  industry,  and  Edgar 

.1.  Meyer,  vice-president  of  the  Hraden  Copper  Mines 
Company. 

Much  about  the  loss  of  the  vessel  is  likely  to  remain 

permanently  unknown.  The  occurrence  of  icebergs  in  this 
vicinity  is  not  remarkable.  Eleven  other  vessels  have  been 

losl  from  (he  same  cause  in  the  past  fifty  years  and  it  is 

the  custom  of  mariners  during  the  season  when  ice  is  most 

abundant  to  follow  a  route  which,  though  longer,  lies 

farther  to  the  south  and  is  correspondingly  less  likely  to 

he  infested  with  the  great  masses  of  ice  which  are  borne 

far  south  by  the  Arctic  current  to  form  a  silent  and  deadly 
peril.  The  rapidity  with  which  the  vessel  filled  and  sank 

is  astonishing,  and  is  generally  taken  to  indicate  that  the 

enormous  vessel,  proceeding  almost  at  top  speed,  struck 

the  ice-mass  a  glancing  blow  and  tore  the  entire  bottom 

of  the  hull  so  badly  that  water-tight  compartments  were 

rendered  useless,  unable  even  to  keep  the  hulk  afloat  until 
nearby  vessels  could  conic  to  her  aid.  The  boat  ai   ni- 

dation was  only  sufficient  for  little  more  than  a  third  of 

the  ship's  company,  since  shipping  regulations  apply  only 
to  vessels  of  less  than  10,000  tons  burden.  The  wireless 

equipment  was  of  such  a  type  that  it  was  effective  only 

over  a  short  range  and  was  speedily  rendered  useless  by 

the  stopping  of  the  engines  by  the  invushing  water.  Ex- 

ternal conditions  favored  the  escape  of  the  passengers; 

the  sea  was  calm,  help  was  but  a  few  hours  off,  and  except 

for  the  darkness  and  the  benumbing  cold  of  the  water 

the  conditions  which  led  to  this  greatest  of  marine  disasters 

man-made.  The  pi   ling  dny  the  Amrrika  bad  re- 

ported icebergs  lu  the  vicinity,  \.-t  the  I  I,  in 
adequately  safeguarded,  went  rushing  through  the  darl 
to  her  doom    because  tb   ,n  board  wished  to  reach  New 

\ork  ns  quickly  as  possible.     Ii   is  easy  to  iaj   now   that 

three  t   s  ns  many  boats  should  have  been  provided  and 

that  the  wireless  equip   til  should  have  been  of  the  high 

eel  efficiency,  and   independent  of  the  main  engines.     The 

officers  of  the  steamship  company  bad  provided  i   ■>■  < 
ilian  were  required  by  law,  and  did  uol  provide  more  Mill 

because  the  added  weight  would  have  diminished  speed. 

They  rave  their  passengers  what  thej  believed  they  wanted, 

ami  as  a  result  over  a  thousand  persons,  at   •_■  them  many 

of  il   lost   notable  men  and  won   t   the  country,  are 

dead.  The  spirit  of  recklessness  in  attaining  ends,  ih- 

plorable  as  it  is.  can  lead  to  only  individual  injury  where 

small  forces  are  concerned,  bill  where  titanic  enemy  is 

hurled  recklessly  against  the  Jovian  resistance  of  natural 

forces  the  resulting  disaster  is  appalling.  It  is  not  a  com- 

pliment to  modern  life  and  thought  thai  it  requires  n 

catastrophe  such  as  this  to  make  us  pause  and  consider 

whither  we  arc  tending  in  our  headlong  race  for  size  and 

speed. 

The  Copper  Market 

There  is  much  interest  in  the  copper  situation,  though 

there  is  considerable  skepticism  as  to  future  prices.  If  it 

were  not   for  the  enormous  financial  strength  that  is  known 

to  be  behind  tin   pper  market,  the  altitude  of  the  public 

would  be  much  more  skeptical  than  it  is.  Outsiders  are 

by  no  means  convinced  that  the  consumption  abroad  or 

a  revival  nf  business  at  home  is  actually  absorbing  the 

huge  copper  surplus  that  was  in  existence  a  few  months 

ago,  but  which  lias  now  disappeared,  according  to  published 

figures;  the  question  remaining  being  as  to  the  actual  disap- 
pearance or  consumption  of  the  metal.  All  current  comment 

is  congratulatory  in  tone  and  descriptive  of  the  strength 
of  the  market,  and  there  is  no  little  talk  of  the  effort 

being  made  to  prevent  a  'runaway  copper  market.'  Our 
New  York  correspondent  states  that  the  high  price  is  having 

the  expected  effect  of  reviving  interest  in  copper  mining, 
and  cites  numerous  instances. 

The  larger  companies  are  making  bay  while  the  sun 

shines.  The  New  York  ofhee  of  the  Utah  Copper  Company 

reports  the  shipment  of  about  20,000  tons  per  day  from 

the  mine  to  the  mills,  and  putting  of  18,000  tons  daily 

through  the  concentrators.  Shares  are  selling  in  the  market 

at  practically  the  record  price.  With  the  improved  outlook 

producing  results  such  as  outlined,  and  with  properties 

such  as  Braden,  Chino,  Inspiration,  Miami,  and  Ray  Con- 

solidated just  getting  into  stride,  it  is  plainly  to  be  seen 
that,  without  regard  to  the  foundations  upon  which  the 

copper  market  is  built,  the  metal  at  Hi  cents  is  sure 

to  bring  about  an  era  of  activity  in  mining,  and  if  the 

copper  market  can  be  held  long  enough,  the  public  will  buy 

copper  stock,  which  is  the  consummation  so  eagerly  sought 

in  New  York.  The  report  of  the  Copper  Producers' 
Association  showed  the  situation  unchanged,  and  has  been 

generally  passed  without  comment.  The  foreign  copper 

authorities  are  taking  considerable  interest  in  the  increased 

production  shown  in  Russia.  There  is  much  unexplored 

territory  under  Russian  dominion,  and  it  is  quite  within 

the  range  of  possibility  that  that  country  may  become  a 

very  important  producer  of  copper.  The  production  for 

1912  is  expected  to  total  something  over  07,000,000  pounds 

and  will  be  an  increase  of  about  10  per  cent  over  that  of 

the  preceding  year.  We  present  elsewhere  a  summary  of 

the  James  Lewis  report  on  the  European  situation  as  re- 

gards copper. 
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Decrease  of  Value  in  Ore-Shoots  With  Depth 

By  F.  Lynwood  Gareiso* 

'Anyone  who  has  kept  in  touch  with  the  trend  of  de- 
velopment in  metal  producing  and  especially  precious-metal 

producing  districts,  must  have  noted  with  interest,  i 
surprise,  the  repeated  instances  of  discoveries  of  orebodies 

at  relatively  deep  points  in  old  mini's,  thus  infusing  new 
life  into  the  district  and  affording  en   iragement  t<>  oper- 

ators of  other  i  ilarly  situated  to  explore  and  ex- 
tend their  deeper  levels.  In  directing  attention  to  this 

important  and  interesting  subject  it  most  be  recognized 
with  a  matter  of  which  inherent  difficulties 

may  no)  be  lightly  regarded,  and  from  which  unwarranted 
deductions  might   be  drawn   for  promotion  purposes  or  to 
deceive.     Ii  is  therefore  but  pro  ate  at  tli   set 
that  profitable  ore  deposits  do  not  usually  persist  to  i 

depths;  in  fact,  in  a  geologic  sense,  they  are  essentially 

superficial  phenomena.  Ii  is  true  thai  mineralized  assures 

are  known  to  extend  ii>  depths  of  fititin  ft.  and  probably 

much  more,  but  it  seems  likely  they  will  seld    be  suffi- 
ciently rich  to  pay. 

of  ore  deposits  considered  in  this  paper  are 

those  in  assures  that  traverse  crystalline  rocks,  or  sedi- 

ary  rocks,  intimately  connected  with  rocks  of  a  mag- 
matic  origin.  These  associations  are  almost  invariably  cut 

by  intrusive  dikes  or  sills  of  igneous  rocks  belonging  to 
a  subsequent  period.  The  mineralization  of  these  fissures 

in  the  process  of  creating  veins  was  later  than  the  Eo 

lion  of  the  country  rock;  in  other  words,  the  ore  deposits 

here  considered  are  epigenetic.  Such  fissures,  whim  single, 
are  termed  a  vein,  and  when  grouped  or  bunched  in  a 
zone  or  belt  may  be  eonsiderd  a  lode.  Of  course,  a  lode 

may  he  a  single  vein  or  no  vein  at  all.  but  simply  an 

accumulation  of  ore.  It  is  recognized  that  the  oo 

use  of  the  terms  'vein'  and  lode'   is  'ether  satis- 
factory, but  it  is  not  intended  to  suggest  any  rule  for 

their  application,  further  than  as  a  matter  of  conveni 

within  the  limits  of  this  paper.  As  a  general  fact,  open- 

ings or  fractures  in  the  earth's  crust  decrease  in  size  as 
depth  is  attained,  and  a  fissure  that  may  have  a  width 

of  'i  hi   its  upper  part,  if  followed  to  sufficient 
depth,  is  likely  to  end  in  a  series  of  small  cracks  whose 
width  is  measured  in  inches  rather  than  in  feet.1  Fissures 

thus  defined  may  not  lie  necessarily  ore  bearing,  01 
may  he  too  lean  to  pay  in  whole  or  in  part.  A  6 

is  tint  necessarily  a  vein,  but  a  vein  assumes  the  lire-exist- 
ence of  a  crack  or  fissure.  Here  only  such  veins  are 

considered  as  have  had  their  mineral  contents  deposited 

by  rilling  or  replacement  along  tisstuv-  through  which  the 
metal-bearing  waters  and  vapors  have  supposedly  circu- lated. 

lie, Med  deposits,  such  as  the  Lake  Superior  copper  and 
the  South  African  gold-bearing  conglomerates,  are  in  a 
class  by  themselves,  one  not  considered  in  this  discussion, 
although,  as  is  well  known,  the  workings  on  them  are 
about  the  deepest  in  the  world.  Both  carry  native  metals 
in  the  cementing  or  binding  material  of  the  conglomerates, 
and  the  orebodies  tire  practically  continuous  and  persist- 

ent, quite  unlike  the  irregulajr,  often  erratic  occurrences 
of  ore-shoots  in  precious  metal-bearing  lodes.  It  would 
seem  probable  that  the  genesis  of  two  such  dissimilar  types 
of  ore  deposits  is  as  different  as  their  physical  characl 
tics.     It   is  essential  to  in  .,  .1  (bat   main    veil 
we  now  find  them,  may  bi    men    roots  of  what   tbej 
were,  erosion  l  i  oved  hundreds  or  even  thousands 
of  i.  heir  original  nppi 
Lindgren,*   in   some  of   the    Australian    deposits,   such   as 

go,  although  profitable  ore  as  deep 

•From   the  Journal  of  the  Canadian  Mining  Institute, 

is.  F.  Emmons'  'Cobalt,  District,  Ontarii 
entifir  Press,  March  18,  1911,  p.  394. 
-Eci,,  .it/.   Vol.   I.  p.   41. 

as  4600  ft.,  the  gold  quartz  was  probably  deposited  Ihorcit 

when  they  were  tit  least  7000  ft.  below  the  original  sur- 
face. Similarly  he  believes  the  gold  ores  of  the  Mother 

Lode.  California,  to  have  been  formed  tit  depths  not  less 
than  6000  ft.  from  the  surface.  The  gold  deposits  of  the 

southern  Appalachians  are  perhaps  as  good  examples  of 
vein  roots  as  are  to  lie  found.  The  amount  of  material 

eroded  from  their  croppings  since  the  time  of  formation 
Lindgren  believes  to  he  greatly  in  excess  of  those  figures 

given  lor  Australia  and  California."  Considering  that, 
although  usually  lean,  these  gold  ores  have  been  found 
and  followed  in  the  southern  Appalachians  to  depths  of 

over  1000  ft.,  their  original  outcrops  must  have  hail  a 

vertical  range  exceeding  7000  or  8000  ft.  According  to 
Hansome.  the  original  surface  at  Cripple  Creek.  Colorado, 

was  probably  from  21100  to  5000  ft.  above  the  pre 

one.4     In  tlie  gold  districts  of  Nova  Scotia,  Faribault9  has 
estimated  that  the  erosion  of  some  of  the  sharpest  and 
highest  folds  has  had  the  effect  of  truncating  them  In  a 

depth,  so  far  as  known,  of  over  eight  miles.  The  presump- 
tion here  is  that  this  vast  amount  of  erosion  has  removed 

what  was  probably  the  best  part  of  these  gold  lodes,  since 
the  mete  stumps  that  remain  have  never  yet  proved  of 
much  value.  Basing  his  views  on  the  extreme  narrowness 

of  the  fissures  in  the  Cobalt  mining  district,  Emmons  con- 
dndes  that  the  veins  there  were  formed  under  the  pres- 

sure ,if  an  enormous  weight  of  superincumbent  rock  at 

a  great  depth  below  the  then  existing  surface;  hence  be- 
fore   present    conditions   were   reached,   the  greater  part   of 

the  original  veins  had  been   eroded  away,  leaving  today 

mere  remnants  of  their  original  metal  treasures.  This 

assumption  Emmons  supports  by  a  seemingly  logical  and 

convincing  analysis  of  the  geologic  history  of  the  region.'' 
Whether  or  not  this  unpromising  and  unwelcome  view  is 

'led.  it  appears  to  be  a  fact  that  the  change  from 
rich  to  poor  in  the  Cobalt  veins  is  abrupt,  and  that  this 

alf  ration  lakes  place  at  depths  not  exceeding  300  ft.;  in 

other  words,  the  productive  zone  is  seemingly  shallow. 

Since  these  observations  were  made  by  Emmons,  a  con- 
tinuation of  ore-shoots  from  the  Huronian  into  the  Eee- 

w  at  in  is  reported  which  rather  dispels  the  pessimistic  view 

held  by  many  that  these  deposits  would  not  persist  below 
the  Huronian,  that  is.  below  300  or  400  ft.  in  vertical 

depth.  In  eastern  North  America  it  is  certain  that  the 

type  of  veins  found  dose  to  the  surface — that  is,  those 
cutting  volcanic  rocks,  recent  (lows,  the  upper  surface  of 
which  at  the  time  of  vein  formation  can  be  determined 

with  more  or  less  accuracy — is  exceedingly  rare.  On  the 
other  hand,  older  veins  which  may  intersect  the  intrusive 
rocks  like  diorite  and  granite;  rocks  which  have  surely 

been  consolidated  at  great  depths,  and  which  were  prob- 
ably once  covered  by  heavy  masses  of  just  such  flows  as 

above  indicated,  are  comparatively  common.7  It  is  doubt- 
less assuming  too  much  to  conclude  that  a  district  which 

has  been  profoundly  eroded  like  some  of  those  mentioned, 
is  unlikely  to  contain  veins  profitable  and  persistent  in 

depth,  it  is  impossible  to  know  how  deep  the  original  fis- 
sures may  have  been:  it  is  only  possible  to  collect  obser- 

vations from  a  comparatively  few  widely  scattered  districts 
all  over  the  world,  where  deep  mining  has  been  attempted. 

These  records  .ire  ever  open  to  suspicion,  for  it  is  never 

certain  that  a  vein  supposedly  bottomed  in  lean  ore  or 
no  ore  at  all.  has  not  simply  temporarily  pinched  out.  to 
he   followed  lower  down   by  another  shoot   as  good  as  any 

^Economic  Geology,  Vol.  I,  p.  42. 
/'':■/.  Vol.  V.  p.    (62. 

•'•'The  Gold  Measures  of  Nova  Scotia,  and  Deep  Mining,' 
by  E.  R.  Faribault.  Journal  Canadian  Min.  Inst.,  Vol.  2 
1 1899),  p.  121. 

'Ibid,  pp.  394-395. 
7Lindgren,  Economic  Geology,  Vol.  I.  p.  39. 
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adoubtedly  many,  poamblj  moat,  veins 

'iirli  aiieli  conditions  have  ;  I  are  hope 
profitable   work  Itm   the 

difficult  v    ii   to   be   certain    in   such   eases   iluu    a   vein   or 

or  all  time,  and  may  not   perchance 
•  in  into  lull  bloom  ■'!  productivity.    The  probabilities 
bowever,  thai  in  tbe  majority  of  caw  lodes 

da  decrease  in  richness  below   I"'"1  to  1500  Ii.     This  can 

nut  always  In-  safel)    accepted  as  a   rule,  save   ii   be 
will,  many  exceptions. 

Ii  iv  ml]  known  thai  tbe  North  Ajnariean  continent  has 
been    relatively   stable   since   tbe   close   of   the   Cretaceous 
period,  and  thai   its  bind  surfaces  are  older  than  those  ol 

re  particularly   to  those  of  the 

"•■•1  ili   America.     Suass  lias  pointed  oul   thai 
the  land  surfaces  of  Africa  are  far  older  than  either  North 

ica  or  Europe.     Africa  lias  as  yel  produced  no 

vein  or  lode  deposits  of  the  Brsl  rank:  the  gold  'banket' 
of  the  Transvaal  not  belonging  to  the  class  under  discus 
sum.    Tlio  lodes  of  Rhodesia  have  been  on  tbe  whole  dis 

appointing,  while  pone  of  tbe  modern  gold  mines  of  Egypt 
have  aver  paid  a  dividend  and  most   of  tl>   ucessions 

taken  up  in  1000  and  1901  have  been  abandoned."  As 
before  intimated,  these  suggestive  observations  maj  be 
foolish  if  carried  too  far,  in  view  of  the  present  very 
incomplete  knowledge  of  Africa,  for  it  is  a  vast  continent, 
Imt  slightly  explored  in  the  geologic  sense,  and  may  yel 
yield   highly   productive  ore   deposits  of   the   class   under 

■   sideniiiiui.     Tin'  undoubted  great   yield  of  gold   from 
Africa  in  ancient  times  was  (he  result  of  slave  labor,  a 
brutal  bondage  probably  unsurpassed  in  history,  ll  is  an 
interesting  reflection  in  this  connection  thai  it  was  slave 
labor  which  made  the  gold  deposits  of  the  southern  Appa- 

lachians profitably  productive,  and  that,  on  tbe  whole, 
attempts  to  operate  them  have  been  financial  failures  in 
modern  times  with  free  labor.  The  consequent  thought 
from  the  trend  "i  these  observations  is  that  in  cases  where 

arras  have  been  subjected  for  long  geologic  i  eriods 
to  erosion  by  virtue  of  their  stability,  the  planing  down 

of  tin'  surface  lias  been  so  great  that   little  is  left   today 
of   tl   riginal   deposits   in    the   old    rocks.     While   such 

ali/aiions  must  evidently  !»■  accepted  with  tbe  great- 
est caution,  there  does  seem  to  be  some  relation  between 

Hip  vertical  extent  of  metal  lodes  and  the  geologic  age  of 
the  area  in   which   they    ur.     In  other  words,  the  more 
stable  an  area  has  been  through  its  geologic  history  the 
greater  the  erosion  to  which  ii  has  been  subjected,  and 
the  less  productive  have  been  its  mineral  lodes. 

Instances  of  the  discovery  id'  new  deep-seated  ore-shoots 
are  not  uncommon  in  well  established  metal-producing  dis- 

tricts where  systematic  exploration  and  development  are 
being  carried  on.  A  number  of  such  cases  might  be  cited. 
including  the  famous  Comstoch  and  some  of  the  old  mines 
on  the  Mother  Lode  in  California.  At  Guanajuato,  Mex- 

ico, the  lower  readies  of  the  Valenciana  lode  on  the  Veta 

Bladre  are  to  be  tapped  at  a  vertical  depth  of  2000  ft. 
below  the  collar  of  the  Nueva  Luz  shall,  and  about  3300 

ft.  on  the  dip  of  the  vein  from  the  top  of  the  old  Valen- 
ciana shaft,  by  new  workings,  with  a  reasonable  assurance 

of  finding  large  bodies  oT  payable  ore.  The  Mexican  Gov- 
ernment, doubtless  after  obtaining  professional  advice,  has 

had  sufficient  confidence  in  the  success  of  this  undertaking 
to  grant  a  subsidy  to  the  American  company  doing  the 
work  lor  each  metre  of  depth  attained  in  this  new  (Nueva 

Luz)  shaft;  the  expectation  being  thai  the  orebodies  thus 
opened  for  exploitation  and  the  incidental  unwatering  of 
the  old  Valenciana  workings  will  bring  new  life  to  this 
once  enormously  productive  district.  I  believe  this  is  the 
only  instance  in  which  the  Mexican  Government  has  directly 
given  such  pecuniary  aid  to  a  mining  enterprise,  showing 
thereby  confidence  in  the  persistence  with  depth  of  this 
great  mother  lode. 

In  Australia  the  Victoria  Reef  Quartz  mine  at  Bendigo 
has  attained  a  vertical  depth  of  over  4000  ft.,  but  as  the 

orebody  at  this  level  is  too  lean  to   pay,   it  has  been   de- 

■'Maclaren,  'Gold.'  p.  414. 

cided  to  sink  to  a  depth  ol   VJ.'>|  ft,  the  (lovernmenl  hi 
iug  hall    tbe  cost.     Between   the    1254   an, I    1154 
cousiderabl   arse  gold   was   found,  b      pieces  weighing 
a  hull  oin    aftei   paf         through  the  stamps.     The  . 
age  oi   id,    ore  was  about   9VJ  per  ton.     The  '.old  ■  i  — •  -  J  t 
has  not  decreased  in  purity  nor  was  ji   in  unusually  fine 
particles,  as  had  I   n  ex|  acted,     This  is  Bituated  central!) 
on  the  f:   a-  N,w  Chum  lode,  fr    which  many  millions 
of  dollars  have  I   it  obtaii  ■ 

II.   Killniin  Scott,  in  the  .1  mi.-  lull   i--i   I    lh.    Wining 

•  ROSS-SECTION   in-    OOMSTOCK    LODE. 

Magazine,  calls  attention  to  tbe  Mono  Velho  mine  in  Brazil, 
belonging  to  the  St.  John  Del  Rev  Mining  Co.,  Ltd.,  as 
the  deepest  gold  mine  in  the  world.  lie  stales  lie  recently 
had  occasion   to   visit    this   mine,   and    found    it    almost   5000 

Easr MOW    Oil  l'.\l    I'llN'SIII.IIlATEU    LODE. 

ft.  in    vertical    depth;   the   ore  has  an   approximate   dip   of 

45°,  so  that  the  depth  along  the  slope  is  about  7000  feet. 
It  is  evident  there  exists  among'  experienced  mining  people 

a  belief  that  in  profoundly  mineralized  legions  it  is  rea- 
sonable to  expect  that  the  deep  sections  of  great  vein  systems 

will  continue  to  yield  abundantly  of  their  treasures  when- 
ever the  costs  of  exploration  and  extraction  are  not.  prohib- 

itive. According  lo  H.  C.  Hoover,  at  Kalgoorlie,  Western 
Australia,  there  are  several  properties  upon  which  orebodies 
have  been  discovered  in  depth  where  none  or  but  small  ones 

"Wilfred  J.  Riekard,   The  Mining  Magazine.  Oct.   1910.  p. 
2S1. 
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existed  at   the  surface.     In  other  instances  in  this  district 

;i  marked   increase  of  value  has  be   loted  with  depth.10 

This  paper  of  Hoover's  was  written  eight  years  ago,  and 
whether  this  last  characteristic  lias  been  maintained  I  do  n"i 

know  ;  the  latest  reliable  information  obtainable  is  to  the 

effect  thai  several  of  the  deeper  mines  in  the  Kalgoorlie  dis- 
trict arc  producing  abundantly  at  the  2600  to  2800-ft.  levels. 

Hoover  considers  that  the  profound  structural  features  of 
the  district  are  such  that  this  width  and  continuity  of  the 

fissures  ai'e  well  assured,  but  1  li.it  I  he  ore  "'ill  occur  con- 

tinuously with  the  lodes  "is  a  matter  which  admits  of  less 

finality."11 
Lindgren  likewise  says  these  deposits  have  nu  definite 

boundaries,  either  horizontally  or  vertically,  other  than 

those  determined   by   the  decrease   of  assay   value  of  the 

rock  in  any  cine  direction.12      ll  would  he  a  mistake  In  draw 
any  general  conclusion  from  conditions  at  Kalgoorlie.   They 

aie  not  unique,  though  perhaps  unusual.  There  seems  in 
he  little  reason  (•>  assume  that  depth  below  the  surface  has 

se  any  direct  relation  to  the  extent  and  richness  of 

the  lodes.  Recent  experience  at  Tonopah,  Nevada,  tends 

to  show  a  decrease  in  value  with  depth  with  a  compen- 
sating tendency  to  wide  lateral  extent  of  profitable  ore  in 

the   veins,   limited   "lily   by   the  characteristic  block    faulting 
ol  the  district.  However,  it  is  noi  to  he  inferred  from 

this  that  a  vein,  or  lode,  or  series  of  veins  is  necessarily  con- 

tinuous laterally  through  the  full  extent  ..1'  such  a  block. 
Evidently  such  is  not  the  case,  for  the  veins  appear  to 

cease  laterally  as  they  do  in  depth,  even  before  being  cut 
by  a  fault  or  intrusive  dike.  But  the  practical  point  in 

this  instance  is  that  the  chances  of  finding  ore  are  over- 
whelmingly greater  in  lateral  exploration  than  in  vertical. 

An  interesting  classical  case  may  be  cited  in  Ibis  connec- 

tion. At  Joachimstahl,  Bohemia,  the  veins  have  been  di- 
vided  into  two  classes,   first,  those  rich  in  the  upper  levels 

but  which  grow  poorer  with  depth;  ami.  second,  those  tis- 

sures  thai  an-  of  fairly  constant  ami  persistent  value  as 
deep  as  2000  ft.  A  peculiarity  of  the  latter  class  is  that 
some  of  the  fissures  reach  the  surface,  not  as  mineralized 

veins,  but  as  narrow  barren  cracks.1  '  A  number  of  years 
ago  \\\  P.  Blake  observed  that  when  a  lode  cuts  different 

formations  its  contents  must  be  expected  to  change  with 

the  varying  character  of  the  rocks,  either  downward  or  hori- 

zontally. The  change  in  Cornwall,  England,  from  copper 

ore  lo  tin  ore  ill  passing  from  'killas'  into  granite  is  a 
good  and  classic  example  of  this.  When  lodes  traverse 

Stratified  rocks  parallel  with  bedding,  the  conditions  as  re- 

spect the  chemical  constitution  of  the  walls  may  be  assumed 
lo  be  alike  for  great  distances,  and  therefore  similar  min- 

eral contents  may  be  looked  for  as  far  as  these  con, lit  ions 

extend.  But  when  the  lode  traverses  a  group  of  beds  trans- 

verse to  the  bedding,  uniformity  of  mineralization  either 

in  quantity  or  quality  need  not  be  expected.14 
The  old  German  miners  recognized  the  value  of  pyrite  as 

an  indication  of  the  proximity  of  ore:  they  gave  the  name 
fahlbands  1,1  zones  or  belts  of  pyritized  country  rock,  and 

observed  that  fissures  intersecting  such  zones  arc  usually 
locally  clinched.  For  example,  in  the  Kongens  mine  al 

Kongsberg,  Norway,  the  ore-shoots  arc  usually,  but  not  in- 
variably, confined  to  the  fahlbands.  A  short  distance  lion 

these  zones  the  veins  are  apt  to  be  barren.  This  famous 

old  silver  mine  i,  now  probably  about  3000  ft.  or  more 

in  vertical  depth,  and  has  been  -a  great  producer  since  the 
year  1623.      Most    of   the   silver   is   in    the    native   condition. 

Tt  has  b   i  assumed,  and  I  think  logically,  thai  the  metal- 

liferous portions  of  this  interesting  lode  are  the  consequence 
of  flic  associated  fahlbands.    lniiinate  associations  of  pyrite 
and  native  silver  have  al-,,  been  observed  in  several  Mexican 
mines,  anil  the  inference  has  hen  drawn  in  such  eases  that 

lOTrans.  Institution  of  Mining  &  Metallurgy,  Vol.  XIII 
1 1.  12. 

ii/dem. 

12/01(1,  Vol.  I.  p.  533. 

''Beck.  'Nature  of  Ore  Deposits'  I  Weed's  translation) 
P.  285. 

t ''Persistence  of.  Ores  in  Lodes  in  Depth.'  W.  P.  Blake. 
Eng.  and  Min.  Jour.,  Vol.  LV  (1893),  p.  3. 

the  pyrite  was  in  some  way  connected  with  (he  presence  of 

native  silver.'3  At  Batopilas.  according  to  Collins,  the  na- 

tive silver  occurs  with  caleite.  but  below  the  pyritic  zone.1" 
On  the  Mother  Lode  in  California  it  has  been  observed 

that  pyrite  iljics  not  appear  to  have  been  the  direct  pre- 

cipitating agent  lor  gold,  but  to  have  facilitated  its  precip- 
itation by  acting  as  a  depository  or  base  for  the  precipitate. 

Instances  have  been   noted  where   the  void   appears  to  hav 

been   precipitated   upon   the  pyrite  in  preference  lo  asso 
dated    quartz.      The    same    influence    that    precipitates    the 

void  seems  to  have  also  precipitated  the  pyrite.     The  quan- 

tity  of    pyrite   in   solution,   being  in   excess   of   the   void,   is 

naturally   precipitated  mil    first.17 
A  remarkable  instance  of  the  apparent  influence  of 

pyrite  upon  gold  deposition  has  been  noted  by  Scott  at 
the  Mono  Yelho  mine  in  Minus  (leraes.  Brazil.  He  slales 

that  tliis  great  lode  consists  of  lenticular  shoots  of  quartz 

enclosed  in  schists.  They  follow  the  cleavage  or  bedding 
of  the  enclosing  rock:  the  quartz  is  often  associated  with 

arsenical  pyrite.  pyrrhotite.  and  carbonates  of  lime,  mag- 
nesium, and  iron.  When  these  sulphides  are  lacking,  void 

in  appreciable  quantity  is  entirely  absent.  The  most  pro- 
ductive matrix  is  a  compact  mixture  of  quartz  and  pyrite 

enclosing  varying  quantities  of  country  rock.  The  Monro 
Velho  lode  shows  little  appreciable  difference  in  size  or 

gold  value  throughout  its  ureal  depth.  The  enclosing  rock, 

though  generally  speckled  with  pyrite  at  the  contact,  con- 
tains only  a  small  amount  of  gold.  The  pure  quartz  in 

the   lode  is  seldom  auriferous,  and  the  pure   pyrite    (unless 

il   be  arsenical)    is  hardly  ever  rich.1"     A   rding  to  Derby. 
the  Mono  Velho  lode  was  characterized  by  the  presence 
of  free  carbon,  either  disseminated  throughout  the  ore  or 

segregated    in    zones   of  movement.1" 
Among  the  minor  causes  of  enrichment  of  ore  deposits 

near  the  surface  is  the  mingling  of  solutions  from  cross 

fissures.  Van  Ilise  attributes  the  principal  cause  of  ore- 
shoots  lo  them  and  il  is  indisputable  that  at  such  inter- 

sections orebodies  are  common.  But  it  does  not  appear 

that  bonanzas  or  local  enrichments  in  deep  lodes  are  nec- 

essarily dependent  upon  such  influences;  in  fact,  deep- 
seated  ore-shoots  are  generally  characterized  by  compara- 

tive dryness.  As  a  rule  the  deeper  the  less  water  there 
is;  in  other  words,  it  would  seem  in  most  instances  that 

after  a  certain  level  has  been  passed  the  amount  of  water 

encountered  varies  in  inverse  ratio  with  the  depth,  the 

deepest  workings  being  the  driest. 
In  connection  with  the  topic  of  this  paper,  it  may  be 

profitable  to  call  attention  to  a  subject  recently  discussed 

by  H.  V.  Wiuchell  regarding  the  differences  in  surface 

appearance  and  mineralization  between  southern  ore  depos- 
its and  those  formerly  covered  by  the  continental  ice  sheet, 

or,  roughly  speaking,  north  of  the  45th  or  even  40th  par- 
allel of  latitude  in  Eastern  America.-"  This  geologist  points 

out  what  probably  most  of  us  know,  did  we  stop  to  con- 
sider, thai  even  were  the  rocks  of  these  regions  emplaned 

ami  nndegraded  by  the  ice  sheet,  the  natural  oxidation  and 
decomposition  of  their  vein  croppings  would  be  much 
slower  than  in  southern,  especially  tropical,  latitudes,  hence 

the  consequent  si   ndary  enrichment  of  such  lodes  is  nec- 
essarily less.  The  planing  down  by  the  greal  continental 

ice  sheet  of  the  Pleistocene  or  Glacial  period  must  have 

removed  much  if  not  most  of  the  oxidized  portions  ol 

these  outcrops,  except  ill  places  which  may  have  been  shel- 
tered from  this  titanic  leveler  by  reason  of  local  topography 

or  perhaps  minimized  by  some  other  cause.  Hence  what 
remains  today  is  either  the  roots  of  deposits  of  secondary 
ore  or  else  primary  ore  veins  which  are  likely  lo  extend 

downward  to  considerable  depths.  Winchell  claims  that 

boreal  regions  seldom  contain  extensive  deposits  of  sec- 
ondary   ore.    thai    is.    upper    portions   of    primary    deposits 

is  Trans..  Institution  of  Mining  &  Metallurgy,  Vol.  Ill,  p. 425. 
'■■Ibid,  p.  441. 

'•Prichard,  Trans.  A.  I.  M.  E.,  Vol.  XXXIV,  p.  459. 
i-H.  Kilburn  Scott.  Tram.  A.  I.  M.  E.,  Vol.  XXXIII.  pp. 

413  and  429. 
'"Trans.  A.  I.  M.  E..  Vol.  XXXIII,  p.  287. 
-"77ie  Mining  Magazine,  Dec.  1910.  p.  436. 
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position.     That    such 

likeh   !■■  !»■  a-  productive  as  secondary   enriched  lod< 

lUUrbj  hi    be    ,x  (  .-.!..  i        Rp< 

their  primary  character  would  i<*u>1 
Idem  Ion  grade,  bnl  with  the  compensating  ad 

vantage  ol  probable  persistence  with  depth.  I  lake  il 
that  the  praetieal  poinl  whieh  Winehell  ben  desires  to 

emphasise  i-  that  in  glaciated  regions  and  those  Car  north 
ii\  reason  ttf  the  fold,  bnl  Utile  alteration 

could  take  place,  the  lode  outcroppinge  are  quite  different 
from  what  may  be  expected  in  more  temperate,  especial!) 

tropical,  countries,  In  Harm  regions  outcrops  may  even 
be  deceptive,  since  bj  excessive  oxidation  and  deoompoed 

lion  a  larger  and  richer  deposil  mighl  be  indicated  than 

subsequent  development  exposes.  In  glaciated  areas  the 

planed-down  n»'ks  are  likely  to  expose  the  lode  at  the 
surface  in  much  the  same  condition  as  ii  c\ist-  a  hundred 

■  ii-  more  feel  in  depth,  that  i-.  all  superficial  alterations 
have  been  sliced  "IT.  leaving  the  unaffected  stump  cropping 

in  the  light  nf  day.  Even  though  such  veins  be  bul  the 

roots  or  stall-  of  oncej  greater  lodes,  and  are  thereby  likely 
to   lie   ii|    infinitely    less    value   than    when    in    their   pristine 
condition,  there  is  a  compensating  advantage  in  thai  the 

true  character  of  the  veins  in  such  glaciated  areas  may 
lie  determined  with  comparative  ease  by  simple  surface 

trenching.  In  more  southern  unglaciated  areas  consider- 
able depth  must  usually  be  attained  before  the  original 

character  of  s  lode  can  be  studied  with  accuracy. 
The  must  serious  difficulties  to  overcome  in  deep  mining 

are  threefold — hoisting,  high  temperatures,  and  rock  pres- 
sure.    The   mechanical   problem   of   hoisting    fr     depths 

■  •I'  5000  Ii.  is  probably  the  least  nf  these,  and  has  been 
pretty  well  worked  oul  in  Smith  Africa  and  at  the  copper 

mines  on  Lake  Superior.  When  sueh  shafts  depart  from 
the  vertical  in  part  of  their  course,  the  hesl  practice 

seems  to  be  to  luiist  in  Stages;  in  fact,  it  is  not  unlikely 

sueh  a  system  may  be  found  in  many  eases  the  most  eco- 
nomical even  where  the  shafts  are  wholly  vertical,  espe- 

cially now  that  electrical  appliances  have  reached  such  a 

high  degree  of  efficiency. 
The  normal  increase  of  rock  temperature  with  depth  is 

a  more  serious  matter,  although  so  far  it  has  been  capable 
of  control,  for  while  there  is  a  steady  rise  of  something 

like  1°F.  for  each  208  ft.  (beginning  with  an  average  of 
60°F.  at  surface  I  of  depth  in  the  South  African  gold 

mines.-'1  and  1°P.  for  each  KIM  ft.  in  the  Lake  Superior 
copper  mines,21  good  ventilation  overcomes  much  of  the 
discomfort  from  this  source.  In  cases  where  the  surround- 

ing rocks  are  chiefly  or  wholly  of  eruptive  origin,  the  rock 

temperatures  are  likely  to  be  even  higher.  In  the  Corn- 
stock,  for  example,  at  the  2000  and  2100-ft.  levels  it  ranges 

between  111°  and  119%°P.2a  In  the  Savage  mine,  on 
the  same  lode,  at  a  depth  of  22(111  ft.  a  spring  nf  water 

having  a  temperature  of  154°F.  has  been  tapped.-4  In 

the  "Victoria  Reef  Quartz  shaft  at  Bendigo  the  rock  tem- 
perature is  about  HOT.,  the  water  issuing  therefrom 

114°r'.-r'  At  the  bottom  of  the  Nueva  Lttz  shaft,  201111  II. 

deep,  at  Guanajuato,  Mexico,  rock  temperatures  of  10ti°F. 
are    now    found. 

II  must  not  be  assumed  that  the  deeper  the  crust  of  the 

earth  is  penetrated  the  uniformly  greater  the  heat,  for 
some  increase  in  rock  temperature  may  be  due  to  local 

phenomena,  such  as  oxidation  of  the  sulphides  of  the  kao- 
linization  of  the  feldspars.  Thus,  in  the  Comstock,  the 

rise  of  temperature  is  not  progressive  below  the  2000-ft. 
level.  In  fact  there  seem  to  be  belts  or  zones  of  high 

temperature  whieh  rises  to  a  maximum  of  ab*out  2000  ft., 
followed  in  depth  by  a  slight  decrease.  It  should  not. 
however,  be  concluded  from  this  that  there  is  not  in  gen- 

eral a  normal  rise  of  rock  temperature  on  penetrating  into 

the   earth,    for   there    undoubtedly    is   sueh   in    all   kinds   of 

21  Trans.  Institution  Mining  &  Metallurgy,  Vol.  XV.  p.  415. 

^Chamberlain  &  Salisbury,  'Geology,'  Vol.  I.  p.   543. 
=sLord,  'Comstock  Mining  and  Mines'   (Monograph  IV,  U. 

S.  Geol.   Survey,  1883),  p.  387. 
-'Trans.  A.  I.  M.  E.,  Vol.  VII,  p.  71. 

i'-The  Mining  Magazine,  Oct.  1910,  p.  282. 

i.ick-;  hi  other  won!-,  the  earth  becomes  progressively   hot 
ier  toward  its  centre.    There  neve  been  many  oalculationa 

a-  to  what   tin-   increiiicul   ..I    increase  may  be.  bul    il    ii 
-ate    I"   -.iv.    a-    a    rule,    they    are    far    from    accurate;    foi 

we     have     -cell,     local     coudil  ion-     often     import     disturl 

influences. 
The  increase  of  rock  pre— are  in  deep  workings  i-  pinb 

ably  the  most  serious  difficulty  of  all.  one  likely  to  make 
the  methods  of  supporting  the  rool  increasingly  costly  with 
depth,    It  seems  likely  that  steel  ami   icrete  ami  especially 
waste  rock   Idling  may  lie  used   in  such   instai  nked 

advantage,  where  in  higher  levels  timber  would  suffice. 

due  thing  i-  certain,  thai   in  most  cases  whatever  methods 

are  adopted   the  expense  is  likely  In   iuciea-   I    nf  all    |>m 
portion  to  the  profits.  Moreover,  the  outlook  tor  a  de- 

crease "i  cosl  in  tin-  iv-i   i  i-  nol  hopeful,  unless  m  be  in 

tin'  direction  of  Bushing  with  tailing  and  line  dump  ma- 
terial.   These  methods,  or  at  least  schemes  of  a  s   ewhal 

-miliar  character,  have  been  carefully  studied  and  used   in 
the  anthracite  coal  district  of  Pennsylvania  and   in   the  gold 
mine-  nf  the  Transvaal. 

In  summing  up  the  discussion  attempted  in  this  paper, 
I  am   impressed  by  the  iiirnnclusiveness  nf  my  conclusions. 

In  fact,  the  nature  of  the  subject  precludes  deflniteness, 

except    in   a   few   broad   principles.     Probably   it    may   be 

generally  conceded  thai  lissure  veins  will  in  it  contain  profit- 
able nie  tn  indefinite  depths.     Ii  must  he  a   gnized  thai  a 

dee])  oreboily  which  may  nol  pay  to  work  today,  mighl  be 

profitable  in  the  next  decade  by  reason  of  improved  me- 
chanical and  electrical  equipment  as  well  as  greater  economy 

and  efficiency  in  milling  practice.  General  experience 
throughout  the  world  tends  to  the  conclusion  that  metal- 
bearing  veins  of  all  kinds,  with  some  exceptions,  show  a 

marked  decrease  of  value  as  depth  is  attained  below  the 

1500  or  2000-ft.  levels.  Among  the  exceptions  might  be 
cited  the  Perseverance  mine  at  Kalgoorlie,  Australia,  where 
the  bottom  levels  are  richer  than  the  intermediate  horizons 

between  1800  and  1750  ft.20  Again,  at  Mysore,  India,  at 
several  points  in  the  bottom  levels  the  gold  content  is  high ; 

thus,  for  instance,  at  the  2790-ft.  level  in  Tennant's  section, 
an  average  was  obtained  of  about  $37  per  ton,  for  over 

4  ft.,  and  at  the  4010-ft.  level  in  Bulleu's  section  (Ooregum) 
the  vein  is  15  in.  and  averages  1V&  oz.  gold  per  ton.-7  Mac- 
laren  says  of  this  great  Mysore  ore-shoot  that  it  has  an 
average  width  of  about  4  ft.,  and  has  maintained  this  gen- 

eral width  and  value  for  a  depth  on  its  pitch  nearly  4000 

ft.,  and  it  is  certainly  the  most  notable  shoot  known  in  the 

history  of  gold  mining.-8  At  the  YVaihi  mine,  New  Zea- 
land, the  veins  are  characterized  by  the  continuity  of  profit- 

able ore  both  in  horizontal  and  vertical  extension.-"  It  is 
certainly  a  notable  fact  that  so  far  as  I  am  aware  few  of 

the  deep  metal-producing  lodes  other  than  iron  occur  in 
districts  which  have  been  subjected  to  glaciation.  The 

copper  deposits  of  the  Lake  Superior  region  are  an  ex- 

ception. Il  is  going  too  far,  bow-ever,  to  assume  that  be- 
cause of  this  the  lodes  have  been  eroded  away  and  deep 

mining  may  never  be  expected  to  be  possible  in  such  areas; 

our  knowledge  is  loo  slight  to  accept  any  such  general 
conclusion.  The  fear  that  Ibis  condition  may  be  a  fact  is 

perhaps  justifiable  from  experience  throughout  the  world, 
and  in  some  degree  is  supported  by  deductive  conclusions 

based  mi  geologic  observations.  This  question  is  a  pecu- 
liarly timely  one.  moreover  a  very  vital  subject  to  Canada 

in  view  of  the  rapid  development  on  the  rich  lodes  of  Co- 
balt  and  Porcupine. 

Monazitk-bkaring  sands  have  been  found  in  streams 

to  the  west  of  Naraguta,  in  Nigeria.  In  one  ease  the  tin 

concentrate  contained  nearly  30%  monazite  and  zircon. 

The  Mineral  Survey  in  1908  found  a  good  deal  of  mon- 
azite among  the  granite  hills  at  Kirigama  and  Kajuru. 

Analysis  of  some  tin  concentrate  obtained  at  Jalingu 
showed   6%   ceria  and  thoria  compounds  present. 

wThe  Mining  Magazine,  Feb.  1911,  p.  80. 
nloid,  p.  81. -'s'Gold,'  p.  255. 

2nBell,  Economic  Geology,  Vol.  I,  p.  747. 
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Measuring  Low-Pressure  Air 
By  G.  S.  Weymouth 

'The  uses  of  compressed  air  in  connection  with  treatment 
plan!  v.  and   it    is   accessary   in   view  of   power 
economy  to  be  ;il>lr  to  estimate  the  quantities  employed 
in  different  processes  in  order  to  make  comparisons  with 

■  ills  of  doing  similar  work.  Meters  can  be  ob- 

tained for  measuring  fairly  large  quantities  of  air  at  con- 

siderable  pressures  or  velocities,  also  delicate  and  expen- 
sive instruments  for  dealing  with  small  quantities  and  low 

pressures,  bul  what  is  required  is  a  cheap,  simple,  and 

strong  apparatus  suitable  for  actual  working  conditions. 
In  some  eases,  where  the  only  obstruction  to  the  tree 

passage  of  air  is  a  Quid  of  definite  density,  from  calcula- 
tions based  on  pressures  and  densities  of  fluids,  sufficiently 

under  test:   F  a   small   tin    receiver,   connected   by   rubber 

hose  to  D;  G  a  round  orifice   in  a  tin  plate   for  air  out 

let.   and    //    a    water-gauge    with    a   range   of   about    12    in. 
to   alh.w    for  occasional    rushes   of   air  while   manipulating 

the  cock   // 

A  low-pressure  supply  being  required  at  E  (about  ."i  lb. 
per  square  foot)  and  the  cock  ('  being  opened  and  Z> 
closed,  the  regulating  valve  A  is  opened  until  the  gauge 
H  indicates  the  required  pressure.  (It  is  important  not 
to  touch  the  valve  .1  again  during  the  test.)  This  point 

on  /,'  is  marked,  and  to  measure  the  quantity  flowing  at 
this  instant,  the  cock  I)  is  opened  and  C  closed;  1>  is  then 

gradually  closed  until  the  gauge  H  reads  the  same  as  be- 
fore, "lien  the  total  substituted  resistance  to  the  flee  flow 

of  air  is  equal  t"  that  of  the  apparatus  being  tested,  the 

pipe  ,1  lo  I  in  both  cases  acting  RE  an  intermediate  re- 
ceiver with  constant  in  and  out  flow  as  proved  by  the 

gauges.     The  height  of  the  water-gauge  is  now  taken,  and 

fjjjhher  tube 

/rom  oir ^uppfj 

/*_Opjm. 

A,  /Wercury  gauge.. 
c  .  <5fo&  cocM 
/*-      - 

e.Gpparutus  under  test- f.  rima//  tin  receiver 

a  .Outlet  toat^rtos/^here 

Jj  -  'rTater  e?acii}<= 

=  Hose  Cla 

■Sec/uc/  Tank 

aho~t  JO  Cft. 

Copocify 

Flo.  1 

reliable  results  can  he  obtained.  But  often  the  obstruc- 

tions are  numerous  and  of  unknown  quantities,  and  I" 

meet  such  a  ease  (in  connection  with  slime-pulp  aeration 
experiments),  I  evolved  the  method  described  below  and 

shown  in  the  above  sketch  I  Fig.  1).  namely,  that  of 

substituting  temporarily  an  equal  flow  of  air  under  con- 
ditions which  allow  an  easy  measurement,  in  place  of  the 

ordinary  supply.  This  method  has  been  in  use  here  for 
so\oral  months,  and  would,  with  slight  modifications,  meas- 

ure any  quantity  of  air  flowing,  provided  that  the  supply 
pressure  is  constant  during  the  test,  and  the  flow  regular 

for    the    few    sei  -sai-y    to    obtain    the    reading    of 
the  hi -i  gauge  /.',  which  Bow  Is  then  measured  at  leisure. 
The  oiiK  disadvantage  is  thai  the  flow  of  air  must  be 

diverted  to  obtain  the  quantity  measurements,  but  half 

a  minute  is  usually  sufficie  tt  for  this  purpose.  in  one 
.  where  it  was  desirable  to  keep  a  constant  supply 

"!'  air  in  a  vat.  a  duplicate  pipe  was  run  from  the  point 
./  to  A",  with  a  stop-COCk  so  placed  thai  (his  pipe  supplied 
the  vat  only  while  the  regular  supply  was  being  measured. 

'I'he  arrangement,  which  is  simply  the  add 
fittings  of  the  same  size'  as  the  ordinary  supply  pipe  ti 
is  a-  follows:  I  is  a  valve  regulating  the  air  to  the  re- 

quired working  pressure;  /;  is  a  mercury  gauge  a  few 
feel    from  .1;  C  ami  I)  are  stop-cocks,  F  the  apparatus 

•From  the  Journal  of  the  Chamber  of  Mines.  Kalgoorlie. 

the  area  of  the  outlet  orifice  noted:  the  cock  C  is  opened 

and  I)  closed,  flic  gauge  B  reading  the  same  as  before. 

This  is  a  cheek  on  the  constancy  of  flow  during  the  testing- 
period.  The  velocity  through  the  orifice  67  is  that  due  to 

a  head  of  air  equivalent  to  the  pressure  on  the  water-gauge 
and   is 

tV  2gh==fee1  per  second 
I     being    the    height    of   the   motive   column    (head)    in    feel. 

(For   air,    the    formula    holds   good    only    for   small    differ 

enees  of  pressure  on   the  two  sides  of  the  orifice  67.)      Re- 
ducing  to  inches  of  water  and  simplifying,  this  becomes 

f\/in.  water  X  bfi'l  =  feet   per  second. 

The  coefficient  of  How  for  such  an  orifice  being  0.64.  owing 
fe.    the   contraction    of    the    How    near   the   edges,    the    actual 

mean    velocity    over   the    full    size   of    the   opening   becomes 

»    inches  water  .  (42.3  foci  =  feet  per  second. 

+T!ie   weight   of   1    CU.    ft.    of   air   at    62°F.  =  0.0671    lb. 
1         "         water  at    62°F.  =  G2.5  lb. 

the  ratio  of  water  column  to  air  column  is 0.0761 

=  1   to  821 

i    2  g  n  n. 

»21 

2g.  12      X    hin. 
=  V   h  in.  X  66.1 
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In  i  .1  i...  ihr  effective  velocities  for 

uii  i'iiiu-1-  ol    l   s.(  pressures  "i    up  to    I  in. 
-.-,  were  tabulated,  with  the  corrMponding  dis 

el  per  minute  (free  air.)  All  -ul>— ■ 
quest  readings  for  different  rises  of  orifice  vere  simply 
referred  to  tins  table.  Removable  screwed  r;ii'>  were  used 
mi  thr  receiver  with  orifices  ol  0.125,  055,  and  0.5  sq.  in. 
ana,  these  being  simple  fractions  of  I  sq.  in.    These  dif- 

■    sixes  were   used   to  keep  the   watei  endings 
within   rasonable  limits  and  covered   nil   measurements   up 

tn  7  in.  ft.  per  minute,  with  :'s  in.  pipe  ami  linings.     Pipe 
.In  nut  come  into  the  calculations  provided  thai  thej 

enough  tn  carry  the  quantity  of  air.  Bud 

receiver  /•'  need  onlj    in-  of  Bufficienl  size  in  reduce  tne 
kinetic  action  of  tin-  air  in  a  negligible  quantity,  and 
u  inn'  reading  mi  the  water-gauge.     In  the  above  case  it 
was  a  ran  of  about  2  pints  capacity,  ami  ;  .  con 
gaming  about  50  cu.  it-  per  minute,  an  ordinary  kerosene 

cock  '    closed,  ami  valve  regulsled  !■■  give  the  same  read 
ing  as  on   /.     The   reaisti    of  valve   /'  is  thus 
equal  !■■  thai  of  iflce,    The  tank  was  then  nearly 
filled  with  water  and  its  level  noli   I;  i   k  I    opened  and 
I:  closed  and  hose  connected  to  lank  at  ft    Cook  i<  opened 
ami  C  closed  simnliai   nslv  ami  free  end  of  hose  lowered; 
reading  on  /  noted;  when  tank   nearly    pty,  C  opened 

and   />'  closed  simultai   ualy.     The  time  air  was  po 
to  tank  taken  bj  stop-watch;  air  in  tank  reduced  !••  atmoe 
phere  pressure  (by  bringing  in   ml  of  hose  //  to  level 
of  water  in  tank)  and  volume  of  air  notei  1   (if 
necessary   due  in  any  hark  pressure   Prom  tank)   brought 
in  game  level  las  when  passing  in  tank)  by  valve  E  ami 
reading  ■'  taken. 

'I'lir  tabic  shows  the  results  of  thesi   mei    ■  ■    nents,  using 
discs  with  oriflc   |ual  in  0.214,  0.441,  ami  0.797  Bq.  in.: 
pressure  on  mercury  gange  equal  in  n  lb,  per  square  inch; 
:m. I  volumes  of  free  air  Erom  '.<  in  Hi  en,  ft,  per  minute; 
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1 
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tin.  with  interchangeable  orifice  plates  with  openings  of 
0.5,  1,  2,  and  4  sq.  in.  area,  was  used,  pipe  fittings  in 
this  case  being  1  in.  In  all  eases,  the  compression  in  the 
receiver  is  so  slight  thai  all  calculations  are  as  fur  free 
air.  With  the  apparatus  described  above,  no  difficulty  was 
found  in  measuring  quantities  anywhere  between  0.5  and 
60  eu.  ft.  per  minute.  By  substituting  a  high-pressure 
gauge  at  B,  readings  can  be  taken  al  any  pressure,  and 
in  any  case  a  little  experience  soon  gives  the  most  suitable 
size  of  orifice  to  use. 

C.  C.  Freeman,  metallurgist  of  the  Lake  View  &  Star 
mine,  has  submitted  the  following  results  of  experiments 

in  connection  with  this  method  of  measuring  air  quan- 
tities. The  apparatus  shown  in  the  accompanying  sketch 

(Fig.  2)  is  almost  identical  with  that  used  by  Mr.  Wey- 
mouth, with  the  exception  of  the  sealed  tank  in  place  of 

the  apparatus  to  be  tested.  Owing  to  the  size  of  the 
tank  used,  quantities  over  20  cu.  ft.  of  free  air  per  min- 

ute could  not  be  tested,  but  results  obtained  for  smaller 

flows  gave  excellent  results,  and  for  low-pressure  air  for 
agitation  and  similar  purposes  in  the  neighborhood  of  5 
lb.  per  square  inch  this  method  would  be  very  useful.  It 
consists  of  measuring  Hie  flow  of  air  through  a  suitable 
orifice  under  low  pressures,  the  orifice  being  varied  so 
as  to  keep  the  pressure  in  the  drum  low  enough  to  elim- 

inate factors  due  to  variations  of  volume  due  to  pressure. 
Tests  were  carried  out  as  follows: 

Valve  .1  opened  to  admit  the  requisite  quantity  of  air. 
cock  G  opened  and  valve  E  regulated  to  give  any  required 
pressure  on  mercury  gauge  7.  A  suitable  orifice  attached 
to  drum  at  F  to  give  a  reading  on  the  water-gauge  /  of 
from  2  to  9  in.     Hose  at  G  disconnected,  cock  B  opened. 

these    check    very 
the  tank. 

closely    with    the    volumes   measured    in 

The  coating  of  cement  mortar  applied  by  the  pneumatic 
eeiuent-gun  which  was  sent  to  the  Isthmus  a  little  less 

than  a  year  ago  for  use  in  spraying  the  surface  of  cer- 
tain rock  faces  in  Culcbra  cut  which  disintegrated  on  ex- 

posure to  air,  was  found  not  to  prevent  this  disintegration. 

The  concrete  mixture  sprayed  on  the  smooth  surfaces  ad- 
hered uniformly,  but  was  not  sufficiently  air-tight  to  retard 

appreciably  the  progress  of  disintegration.  The  gun  was 
used  recently  on  the  re-located  line  of  the  Panama  railroad, 
in  coating  the  surfaces  of  hand-laid  revetment  wall,  made 
of  hard  Bas  Obispo  rock.  In  this  case  the  concrete  pene- 

trated the  interstices  between  the  rocks  as  far  as  several 

feet  and  thus  obtained  a  firm  hold.  Using  a  mixture  of 
1  part  of  cement  to  3  of  sand  for  the  inner  coating  and 
1  part  of  cement  to  2  of  sand  for  the  final  surfaces,  it 
was  practicable  to  lay  a  smooth  strong  coat  from  2  to  3 
in.  thick  over  an  area  of  about  25  ft.  square  per  day. 
The  spraying  was  continuous.  By  the  time  the  work  had 
been  carried  from  one  end  of  the  area  under  treatment  to 

the  other,  the  first,  part  was  ready  for  another  coat.  In 
all.  about   10,000  sq.   ft,  of  revetment  was  treated. 

California  is  the  only  state  which  makes  a  commercial 

production  of  borax  annually.  The  output  for  1010,  ac- 
cording to  the  U.  S.  Geological  Survey,  was  42,357  short 

tons,  valued  at  $1,201,842.  Less  than  4  tons  was  imported. 
About  one-half  of  the  borax  consumed  is  used  in  the 

enameling  industry  for  making  kitchen  and  sanitary  ware. 
Each  year  some  new  use  is  found  for  the  mineral. 
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Birth  of  the  American  Mining  Act — II 
By  II.  W.  MacFabrbn      | 

(Continued  from 

1-;  \  i; i . s   Taxes 

Li   lst;4  a  lax  of  'Si  Jiad  been  levied  upon  all  linllioii 
I   luced    Erom   public   land,   t<>  be   collected   by  a  stamp 
tax  at  the  Dnited  States  assay  offices.  The  following  year 

ii  was  increased  t"  :,s',.  The  mining  bill  as  introduced 
by  Mr.  Sherman  contained  a  clause  providing  thai  owners 
or  occupants  of  a  mine  patented  cinder  iliis  law  should  pay 
into  the  Treasury  of  the  United  States,  each  year  until  the 

national  ■lc-l>t  was  extinguished,  '■'•',  of  the  net  product  o1 
the  mine  in  lieu  of  the  stamp  tax  on  bullion  from  land  that 

siill  remained  unpatented.  This  was*a  clause  with  which 
Senators  Stewarl  and  Conness  and  the  balance  of  thp 

Western  delegation  were  nol  in  accord.  They  had  allowed 

i!  In  be  included  under  their  protest  to  conciliate  the  Sec- 

retary of  the  Treasury  and  Mr.  Sherman  and  those  of  Con- 
ii"  believed  that  the  Western  mines  should  be  directly 

taxed  to  assist    in  paying  the  Federal  debt.     Following  Mr. 

Stewart's  speech,  Mr.  Sherman  moved  to  amend  by  making 
the  lax  of  :tr;  perpetual.  This  amendment  failed.  He 
next  proposed  that  the  lax  he  raised  from  o  to  5%.  Mr. 
Stewart  replied  that  he  hoped  the  amendment  would  not 
be  accepted.  That  it  was  much  for  them  to  consent  to 

he  discriminated  against  to  the  extent  of  3%.  That  the 
mining  industry  should  he  fostered  rather  than  taxed,  and 
the  poor  man  thus  further  encouraged  to  try  his  luck  in 

finding  mines  so  that  the  metallic  currency  could  be  in- 
creased. This,  he  contended,  would  increase  the  value  of 

property   and   make  the  national   ilebl    that   much   easier  to 

i   I.     He  ended  his  argumenl   by  saying:     "It  seems  to 
me  the  whole  of  this  tax  is  wrong,  but  we  have  to  submit 
to  something,  I  suppose,  and  I  trust  at  any  rate  it  will 

not  be  put  higher  than  three  per  cent."  Thereupon  fol- 
lowed a  debate  in  which  it  was  apparent  that  the  senators 

generally  considered  thai  the  01111111";  industry  deserved  fos- 
tering through  bounties  rather  than  to  be  taxed.  Thomas 

A.  Hendricks,  senator  from  Indiana,  proposed  that  the  sec- 
tion imposing  a  tax  be  stricken  out.  Mr.  Sherman  showed 

his  broad  character  by  volunteering  to  vote  for  the  bill 
with  or  without    the  tax   clause. 

.Mr.  Williams,  senator  from  Oregon,  now  moved  to  amend 

by  striking  out  of  the  bill  everything  relating  to  the  sale 

nt  mineral  land.  This  would  have  left  the  bill  stating 

only  that  mineral  lands  were  open  to  occupation  and  de- 

velopment .-mil  water  rights  were  open  t"  acquisition  under 
local  or  district  rules  and  regulations.  This  would  not 

have  changed  the  nominal  condition  of  mining  and  water 

rights  one  iota;  it  would  simply  have  been  a  statutory  ac- 
knowledgment of  what  the  nation  had  impliedly  given 

by  its  silence.  1 1  would  simply  have  perfected  the  possess- 

ory right,  Mr.  Williams  made  objection  upon  nearly  every 
point  relating  to  the  sale  of  mineral  land.  Mating  that  the 

cost  nf  survey  and  disposal  would  he  prohibitive  and  that 
no  rational  system  could  he  developed.  He  appeared  in 
act  partly  under  instructions  tVuiii  some  of  his  constitu- 

ency, partly  from  failure  to  grasp  the  bill,  and  partly  from 

a  realization  of  the  difficulties  of  the  question,  for  he  said: 

I  am  opposing  every  system  of  selling  the  mineral  lands. 
I  say  that  no  system  can  be  devised,  and  I  defy  any  man 
to  devise  any  system  of  selling  the  mineral  lands  of  the 
United  States  at  this  time  that  will  be  found  to  be  wise 
and  just  in  its  practical  operation.  My  judgment  is,  that 
when  Congress  undertakes  to  legislate  generally  for  the 
mines  of  this  country  it  will  do  those  mines  an  irreparable 
injury.  Congress,  when  it  once  commences,  will  be  com- 

pelled to  tinker  with  legislation  from  time  to  time,  until 
the  whole  system  of  mining  regulations  which  has  grown 
up  from  time  and  experience,  and  which  is  now  well  adapted 
to  the  wants  and  interests  of  the  miners,  will  be  thrown 
into  inextricable  confusion  and  made  the  means  of  endless 
controversy  and  litigation. 

Senators  Stewart  and  Conness  worked  with  Mr.  Williams 

step  by  Step  to  show  him  the  error  of  his  way  of  think- 
ing, .lames  A.  McDougall,  the  other  senator  from  Cali- 

fornia, agreed  with  Mr.  Williams,  stating,  alter  paying  his 

respects  to  the  learning  "I  Mr.  Stewart:  ■'This  might  he 
called  'a  bill  to  promote  litigation,  create  controversy, 
and  occasion  difficulties.'  No  system  yet  has  been  matured 
for  disposing  of  the  mineral  lands  in  fee,  except  as  they 

an-  occupied  in  present  possession  under  the  customs  nl 
the  country.  Here  is  a  bill  providing  a  policy  full  of 

machinery  very  ingenious,  but  which,  like  some  of  those 
machines  that  are  intended  lo  secure  perpetual  motion,  will 
run  but  a  short  time.  We  are  not  prepared  here  at  the 

present  time  lo  provide  a  plan  for  the  disposition  of  the 

mineral  lands  of  the  country."  Mr.  Hendricks  of  Indiana 
also  sided  with  Mr.  Williams.  Under  lhe.se  conditions  and 

with  this  diversity  of  views,  the  bill  finally  passed  the  Senate 
on  June  28,  1866. 

Fight  in  the  Hoisf. 

On  .Inly  .1  William  Higby.  representative  from  Califor- 
nia and  chairman  of  the  House  Committee  on  Mines  and 

Mining,  moved  in  the  House  to  take  up  the  Senate  bill 
No.  2o7  on  mining  and  refer  it  to  the  Committee  on  Mines 

and  Mining.  Mr.  Julian  of  Indiana,  the  author  of  the 

principal  bill  to  sell  the  minerals  lands,  was  also  chairman 
of  the  Committee  on  Public  Lands  as  well  as  one  of  the 

older  members  of  the  House.  He  immediately  seized  upon 
the  bill  and  had  it  referred  to  the  Committee  on  Public 

Lauds,  where  he  exerted  his  influence  to  practically  kill 

the  bill  through  pigeonholing  it.  He  proposed  that  the 
hill  should  not  get  out  of  the  hands  of  the  committee  until 

his  own  bill  had  been  discussed  and,  as  he  hoped,  passed 

by  both  branches  of  Congress.  Try  as  they  could,  every 

attempt  of  the  Western  members  and  senators  to  get  the 
bill  out  of  the  hands  of  the  House  Committee  on  Public 

Lands  and  before  the  House  met  with  failure,  even  though 

a  majority  of  the  committee  were  favorable  to  the  measure. 

They  were  up  against  a  solid  stone  wall  of  rule  and  prece- 
dent which  they  could  not  breach.  Then  occurred  a  piece 

of  clever  generalship  upon  the  part  of  Messrs.  Stewart 

ami  Conness.  Mr.  Higby  bad  introduced  House  of  Repre- 
sentatives hill  Xo.  36S  in  the  House  and  bad  it  reported 

back   from   the   Committee  on    Mines  and  Mining,   together 
with   s   e  discussion    in   the   House.      The   purpose  of  this 

hill  was  by  a  statutory  act  lo  confirm  the  owners  of 
ditches  and  canals  and  the  holders  of  water  rights  in  their 

possessions  under  local  or  district  rules  ami  customs.  Its 

purpose  was  so  identical  ami  its  interests  so  inseparable 

from  the  subject  of  mines,  that  Messrs.  Stewart  and  Con- 
ness had  included  it  in  the  mining  bill,  though  in  a  differ- 

ent and  simplified  form.  As  the  way  was  clear  for  the 

House  to  consider  and  act  on  ils  water-right  hill.  Mr.  Stewarl 
reported  the  bill  to  the  Senate  from  the  Senate  Committee 
on  Public  Lands  with  the  recommendation  that  the  entire 

dual  mining  and  water  right  bill  passed  June  28  be  sub- 
stituted by  amendment.  On  July  20  the  Senate  agreed  to 

the  amendment  and  the  mining  act  took  its  place  as  H.  R. 

bill  No.  365,  'A  bill  granting  the  right  of  way  to  ditch 
and  canal  owners  over  the  public  lands,  and  for  other  pur- 

poses.' In  this  form  it  reached  the  House  on  July  21  as 
Inning  been  passed  by  the  Senate  with  amendments  in 
which  the  concurrence  of  the  House  was  requested.  At 

the  same  time  the  House  Committee  on  Mines  and  Mining 

reported  favorably  on  a  bill  precisely  similar  which  had 
been  introduced  by  Mr.  Higby  on  July  16.  A  majority  of 

the  House  Committee  on  Public  Lands  stood  ready  to  re- 
port favorably  on  the  original  Senate  bill  as  soon  as  they 

would  be  allowed  to  do  so.     The  Committee  on  Territories 
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h.i.l  approved  ili«'  bill.     Thr  Commissioner  of  tba  Qeneral 
i  Office  had  given  In-  written  recommendation.     M 

Si. ■wnii    ami   Cannes*   had    peraonallj    labored   among   the 
Representative*   and  bud   bean    promised   rapport.     Every 
poaaible  effort  had  been  made  to  win  the  final  struggle. 

-ill  eame  before  the  Bouse  the  day  after  il  had 
bean  paaaad  bj  the  Senate.  When  Mr.  Julian  found  that 
ha  had  bean  outmaneuvered,  ha  iraa  furious.  Pin 
tried  to  have  the  1  •  •  1 1  referred  <•  >  his  Committee  on  Public 

Lands,  next  In'  tried  in  every  way  to  block  the  consideration 
of  the  lull,  tlii'ii  li«'  attempted  to  amend  the  bill  by  sub- 

stituting Ins  own  to  sell  the  mineral  lands.  Driven  hack 
in  aaeh  attempt,  lir  Bnally  vented  his  rage,  charging  crook- 

ed tactics  because  the  fathers  of  the  mining  act  in  the 

Senate  had  come  t"  the  members  of  the  House  of  Repre- 

sentatives and  aaked  tor  help.  He  said:  "It  is  altogether 
consistent  with  tin-  interests  of  these  mining  districts  thai 
their  representatives  should  saalously  labor  for  this  bill,  and 
i but  honorable  gentlemen,  nol  members  of  this  House, 
should  come  upon  tliis  floor  and  perambulate  these  isles 
as  they  ili.l  "ii  Saturday  and  are  doing  today,  and  tell  us 
in  vote  for  this  bill,  and  command  us.  in  the  tone  of  slave- 

drivers,  to  'tii't  up,  L'i't  up,  help  us.  this  is  ;i  local  measure, 

help  us  carry  it.'  Admirably  natural  and  characteristic. 
But  occupying  the  standpoint  that  I  do  outside  these  min- 
eral  districts,  and  "t   th<   ntagion  of  local  opinion  and 
feeling  and  having  no  other  desire  than  the  establishment 

of  ii  broad   and  enduring  national    policy   ."     At    this 
point  hi-  whs  called  to  order  by  ;i  member  from  Vermont  and 
severely  rebuked  by  the  Speaker  of  the  House,  who  said 
thai  senators  bad  a  right  to  come  upon  the  floor  of  the 
House  tn  confer  with  members  in  regard  to  legislation 
and  that  criticisms  and  useemly  language  against  members 

hi'  the  Senatorial  body  for  so  doing  would  nol  .1"'  permitted. 
Among  other  things,  Mr.  Julian  said  in  his  argument: 

"This  bill  before  us  bands  over  the  miners  everywhere  to 
interminable  litigation,  discord,  and  strife.  Instead  of 
leading  them  oul  of  the  bondage  into  which  the  inaction 
of  the  Government  had  led  them,  it  leaves  them  to  wrestle 
with  their  destiny  as  best  they  may.  That  is  what  the 
nation  will  do  in  remanding  this  question  to  the  miners  as 

provided  for  in  this  bill.  And  this  'local  custom  of  miners', 
enacted  by  'a  corporal's  guard'  of  adventurers,  who  are 
here  today  and  gone  tomorrow,  is  to  be  the  basis  of  a  na- 

tional policy,  and  the  harbinger  of  peace  ami  order  in  the 
mining  regions.  Instead  of  extripating  this  pernicious 
system,  or  rather  lack  of  all  system,  we  now  propose  to 
set  it  up  as  a  rule,  and  coolly  ask  the  nation  to  conform  its 

policy  to  it." 
Donald  ('.  McRuer.  member  from  California,  said: 
I  wish  to  say  that  the  proposition  to  sell  the  mineral 

lands  did  not  come  from  the  Pacific  coast  or  from  the 
mineral  region.  Two  years  ago  we  were  progressing,  as  we 
have  progressed  for  the  past  seventeen  years  successfully, 
to  develop  the  wealth  of  the  country,  and  possessory  titles 
were  considered  sound.  They  were  bought  and  sold  with 
entire  confidence  and  faith  in  the  legislation  of  this  country. 
the  same  as  titles  to  real  estate  were  bought  and  sold.  But, 
sir.  since  that  time  there  has  been  introduced  into  Congress 
schemes  to  sell  the  mineral  lands  without  any  regard  to 
the  possessory  titles,  f  hold  in  my  hand  a  bill  that  was  in- 

troduced into  the  Thirty-Eighth  Congress,  reported  from  the 
Committee  of  Public  Lands,  which  proposes — what?  Why, 
sir,  to  put  up  every  possessory  right  within  that  whole 
region,  and  sell  it  at  auction.  And  the  whole  logic  of  that 
speech  and  the  report  made  in  regard  to  that  measure  was, 
that  the  people  of  the  mineral  regions  were  a  set  of  vaga- 

bonds, and  the  women  were,  to  a  large  extent  unchaste,  and 
therefore  we  shall  drive  out  that  worthless  class  of  people, 
sell  the  mineral  lands,  and  thus  attract  a  meritorious  class 
of  people  to  these  regions  as  settlers.  It  is  in  consequence 
of  the  apparent  encouragement  which  such  a  scheme  has 
received  here  that  we  now  feel  that  our  whole  titles  are 
insecure.  It  has  disturbed  the  faith,  it  has  disturbed  the 
credit,  and  consequently  those  who  are  interested  in  that 
region,  those  who  have  the  interests  of  that  country  at 
heart,  have  set  themselves  to  work  to  frame  a  bill  recog- 

nizing the  possessory  rights  of  all  these  people. 

D.  R.  Ashley,  representative  from  Nevada,  said  : 
In  1S50  it  was  proposed  to  legislate  upon  this  subject.     A 

discussion  took  place  in  the  Senate,  but  ultimately  nothing 
was  done,  on  the  ground  that  Congress  was  not  sufficiently 

Informed,  and  It   would  therefore  leave  the  peopb    "i   tb( 
mining  region  i"  (at  along  a>  bei  >  the)  could     Ac   lit 
the]  were  let  alone,  and  foi  thej  havi 
going  on  under  their  own  local  rules.    Rights  "i  eropert) 

.low  ii  up      Miii  ha>  ■  i  years  ol 
live*  there,  and  Inveeted  their  propi  rtj     Their  Future  I 
are  nil  centred  In  thai  countrj     Thej  bai   laldarsd  them unit  i  iiit  yim  ir  we  could  be 
that  the  Cot  the  United  States  would  never  biter 

cupatlon  of  these  lands,  would  never  sur 
vej  and  cut  them  up  Into  square  parcel!  and  sell  them  at 
auction,  we  would  ""t  come  here  asking  you  t"  dlspo 
these  lands  in  the  manner  proposed  by  this  bill,  bee 
the  local  title  would  bi  i  safe,    We  warn  security. 
You  own  your  own  property  here,    We  aak  thai  the  Govern 
incut  nt  the  United  Btates  shall  give  us  the  sa    tin 
ours  why  should  we  be  leasees  and  tenants  always?  is 
that  the  system  that  the  American  Government  wishes  to 
establish — that  all  the  real  ol  you  may  own  your  own  homes. 
but  we  who  delve  In  the  earth  for  the  precious  metals  shall 
he  tenants  and  serfs  always? 

The  hill  passed  the  House  on  July  23,  by  agreeing  i" 

tin  amendment  of  the  Senate,  there  being  73  yeas.  :',7  nays. 
and  71  not  voting.  On  July  26,  1866,  it  became  o  law 
through  the  approval  and  signature  of  the  President, 
Andrew  Johnson. 

Tut;  Pibst  M i s ino  Act 

The  act  of  July  2ii.  lstiii,  entitled  'An  acl  granting  the 
righl  of  way  for  ditch  and  canal  owners  over  the  public 

lands,  ami  for  other  purposes',  opens  with  the  section: 
"That  the  mineral  lands  of  the  Public  Domain,  both  survey- 

ed and  iinsiirvcycd.  are  hereby  declared  to  be  free  and  open 

to  exploration  ami  occupation  by  all  citizens  of  the  I'niteil States,  ami  those  who  have  declared  their  intention  to  be- 

come citizens,  subject  to  such  regulations  as  may  he  pre- 
scribed by  law  and  subject  also  to  the  local  customs  or  rules 

of  miners  in  the  several  mining  districts,  so  far  as  the  same 

may  not  be  in  conflict  with  the  laws  of  the  United  Slates." 
It  provided  thai  those  who  had  expended  $10(1(1  in  labor  and 
improvements  upon  a  lode  or  quartz  claim  could  obtain  a 
patent  therefore  at  the  price  of  $5  per  acre.  That  the 
same  was  to  he  obtained  through  survey  by  the  surveyor- 
general,  and  through  application  to  the  local  land  office.  II 
provided  that  no  location  should  exceed  200  ft.  along'  the 
vein  for  each  locator,  with  an  additional  location  for  the 
discoverer  of  the  vein.  No  person  was  to  make  more  than 
one  location  on  the  same  lode,  and  not  more  than  3000  ft.  of 

a  lode  could  be  taken  in  one  claim  by  an  association  of 
persons — at  this  time  it  was  customary  for  a  number  of 
locators  to  combine  their  locations  into  a  single  general 
claim.  The  apex  or  extralateral  right  to  follow  the  vein 
indefinitely  on  its  dip  was  fully  given.  It  provided  that 
all  questions  of  adverse  ownership  arising  when  patent  was 
being  asked  for,  should  be  settled  in  the  local  courts  and 
not  in  the  land  office.  The  section  referring  to  water  rights 

read:  "That  whenever,  by  priority  of  possession,  rights  to 
the  use  of  water  for  mining',  agricultural,  manufacturing,  or 
other  purposes,  have  vested  and  accrued,  and  the  same  are' 
recognized  and  acknowledged  by  the  local  customs,  laws, 
and  decisions  of  courts  the  possessors  and  owners  of  such 
vested  rights  shall  be  maintained  and  protected  in  the 
same;  and  I  he  rights  of  way  for  the  construction  of  ditches 

and  canals  for  the  purposes  aforesaid  is  hereby  acknowl- 

edged and  confirmed." 
The  opening  section  of  the  act  and  that  on  water  rights 

are  the  two  vital  features  of  the  act  as  passed  and  as  sub- 
sequently amended.  About  the  first,  all  our  mining  law 

has  been  built  as  a  matter  of  detail.  The  second,  without 

any  further  national  statutory  act  or  legislation,  has  de- 
fined the  method  of  securing  water  and  ditch  rights  in  the 

West,  ami  is  the  fundamental  authority  upon  which  the 
states  in  the  Far  West  control  the  disposition  of  water  upon 
the  public  lands.  Both  are  contained  in  the  present  law 
with  a  few  substitutions  of  words  which  have  not  affected 

the  meaning  or  interpretation  in  the  slightest. 
It  is  clear  that  the  framers  and  amenders  of  the  act  had 

as  full  a  knowledge  and  as  wise  an  insight  into  each  detail 
as  was  then  possible.  Nothing  can  be  clearer  from  an  ex- 

amination of  the  debates  in  Congress,  and  a  consideration 
of    mineral-land    history   prior   to.    and    subsequently   than 
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thai  no  man.  possibly  excepting  one  with  a  prophetic  vi- 

sion, could  liavc  done  better,  the  apex  question  notwithstand- 
as  I  shall  show.  For  this  wisdom,  their  hard 

labor,  and  the  Napoleonic  shrewdness  by  which  the  pas- 
sage of  this  act  was  consummated,  the  miners  of  the  Wcsl 

owe  to  Messrs.  Stewarl  and  Conness  and  their  co-workers 

real  debt,  one  thai  we  seem  to  have  forgotten  in  these 

days  of  disagreement  with  any  thing  connected  with  public- 
land  law.  The  opening  section,  and  that  on  water  rights 
was  what  the  miners  wanted  to  a  man.  They  wanted  to 

continue  the  system  of  free  mining  under  their  own  local 

rules  and  customs.  They  were  satisfied  with  them,  they 

believed  in  them,  in  the  words  of  Senator  Stewarl.  "The 

miner's  law  is  a  part  of  the  miner's  nature.  He  made  it. 
Il  is  his  bantling,  and  he  loves  it.  trusts  it,  and  obeys  it." 
And  in  the  words  of  Mr.  Ashley.  "I  tell  you  if  we  could  be 
sure  that  the  Congress  of  the  United  States  would  never 
interfere  with  our  occupation  of  these  lands,  would  never 

survey  and  eul  them  up  into  square  parcels  and  sell  them 

at  auction,  we  would  not  come  here  asking  you  to  dis- 
pose of  these  lands  in  the  manner  proposed  by  this  bill, 

because  the  local  title  would  he  considered  safe."  The 
miners  were  willing  to  pay  tribute,  willing  to  support  the 
machinery  of  the  Government,  they  were  already  paying  a 

tax.  hut  they  wanted  to  secure  titles — first,  as  to  possessory 
rights,  and  then,  as  to  the  fee  title  through  patent.  They 

did  not  want  to  be  tenants  or  trespassers,  with  their  fortunes 

and  their  years  of  toil  at  the  mercy  of  every  will-of-wisp 
of  public  sentiment,  and  every  irresponsible  legislation. 

They  did  not  want  to  be  the  footstool  of  every  demagogue 

and  politician,  playing  to  a  temporary  popularity  by  pro- 

posing to  sell  the  rich  (  .' I  mineral  lands  of  the  West  to 
pay  the  national  debt  and  replenish  the  federal  exchequer — 
a  pleasant  anil  attractive  proposition  to  the  great  majority 

in  the  Easl  who  were  little  concerned  wih  the  hardships  it 
would  saddle  on  the  small  minority  in  the  West. 

Lodes  Alone  Considered 

Though  the  Western  miners  were  a  unit  in  declaring  that 

Congress  should  authorize  free  mining  under  the  local  cus- 
toms ami  rules,  they  split  in  an  attempt  to  go  further.  The 

minority  could  nol  see  how  any  system  of  giving  tin  fee 

title  could  he  I'll!  into  successful  practice.  Wc  can  QOW 
understand  why  Mr.  Stewart  and  his  allies  did  not  attempt 

to  extend  the  section  authorizing  the  sale  of  quartz  veins  01' 
lodes  to  placer  deposits.  The  lode  type  of  deposit  was 
peculiarly  adapted  lor  trying;  out  the  new  law.  which,  it 

found  successful,  could  he  extended  to  other  types  of  de- 
posits and  other  methods  of  mining.  To  have  included 

all  types  of  deposits  in  the  first  bill  in  a  comprehensive  way. 
would  have  made  it  so  involved  that  Eastern  statesmen 

would  have  been  against  it  through  sheer  inability  to  grasp 

n  instance  the  inability  of  the  layman  to  comprehend 

the  mining  law  today.  For  the  same  reasons  a  large  pari 
of  the  miners  would  have  thrown  their  weight  against  it. 
Without  doubt  the  passage  of  an  all  comprehensive  mining 
act  relating  to  obtaining  the  fee  title  would  have  been  de- 

layed for  years.  The  reasons  that  caused  Mr.  Stewart  to 

urge  i  he  enactment  of  a  means  of  selling  lodes  or  lode  claims 

to  the  miners,  instead  of  stopping  with  confirming  the  pos- 

sessory rights  were  doubtlessly  many.  He  was  familiar 
with    the    tremendously   expensive   litigation    then    going   on 

in  the  C   stock.     The   Sutro  ifunnel  act   was  about   to  be 
passed.  The  Central  Pacific  and  Union  Pacific  railroads 

were  rapidly  approaching  completion.  The  recent  disband- 
ineitt  "f  the  armies  of  the  Civil  War  was  turning  westward 

thousands  of  men  imbued  with  the  restlessness  and  eager- 

ness   for  adventure  horn  of  camp  life.     The  homestead  act 

was    .pist    com   [icing    I"    populate    the    West.      All    these 
were  increasing  the  importance  of  quartz  mining  and  giv- 

ing a  new  impetus  to  He-  development  of  the  West.  Ag- 
ricultural and  mineral  claimants  were  rapidly  encroaching 

upon  each  other,  so  that  the  tee  title  to  mining  claims  and 

the   separation    of    the    agricultural    from    the   mineral    land 

was  hi   ming  necessary.     The  sponsors  of  the  ad    made   it 
plain  that  the  sale  of  provisions  were  to  extend  only  to  lode 
claims;  that  the  bill  so  far  as  concerned  all  other  mining 

claims  was  only  to  perfect  their  possessory  right,  that  they 

might  continue  working  as  heretofore,  hut  with  the  certain 

knowledge  that  they  would  never  he  evicted  as  trespassers. 
The  idea  contained  in  the  act  that  only  those  who  hail  «- 

peuded  $1111114  in  labor  and  improvements  (reduced  to  $500 
by  the  act  of  1S72)  should  obtain  patent  was  probably  first 

obtained  from  the  miner's  regulations  of  the  Genoa  district 
in  Nevada.  Ilittcll  in  'Bancroft's  Handbook  of  Mining  for 

the  Pacific  States',  1861,  gives  Section  15  of  these  as  fol- 
lows: "Whenever  $1000  shall  have  been  expended  on  the 

claims  of  a  company  in  this  district,  the  ground  so  claimed 
by  the  company  shall  he  deemed  as  belonging  in  fee  to  the 
locators  thereof,  and  their  assigns;  and  the  same  shall  not  be 

subject  to  location  or  re-location  by  other  parties  ever  after. 
except  by  an  acknowledged  abandonment  by  the  company  of 

the  ground."  Hittell  makes  the  following  comment  re- 
garding this:  '"In  this  code  are  singular  clauses,  not  found 

in  any  other  mining  regulations  on  the  coast.  The  first 
peculiar  and  important  feature  of  this  code  is  that  by  the 

expenditure  of  $1000  in  working  a  claim,  the  claimant  gets 
a  title  beyond  all  forfeiture.  Having  spent  that  amount,  he 

i-  secure  forever  in  his  possessions,  against  all  other  miners: 

but,  of  course,  the  code  cannot  give  title  as  against  the 

federal  government,  which  is  the  fee-simple  owner  of  the 
land  and  minerals.  In  every  other  code  of  mining  regula- 

tions known  to  me,  the  title  of  mining  claims  is  forfeited 

whenever  the  claim  is  abandoned;  and  neglect  to  work  for 
a  few  days  in  the  season  when  the  claim  can  be  worked,  is 

considered  abandonment." 
Lode  Not  Laxd  Sold 

One  distinguishing  feature  of  this  act  as  exhibited  in  the 
wording  of  the  statute,  and  in  the  debates  in  Congress  was 
that  il  was  to  give  a  title  to  a  lode  or  rather  so  many  feet 

along  a  lode,  with  so  much  surface  ground  adjacent,  as  might 

be  necessary — the  same  to  he  fixed  by  local  rules — and  not 

give  title  to  an  area  of  land  together  with  all  lodes  outcrop- 
ping upon  it.  The  lode  or  vein  was  the  main  thing,  and  the 

whole  thing  with  the  miner  at  that  time,  and  the  act  gave 

expression  to  this.  The  claim  was  to  cover  only  one  lode  and 
no  patent  was  to  issue  for  more  than  one  lode.  The  rule  that 
no  location  could  claim  more  than  200  ft.  of  a  lode  was  in 
a   id  with  local  rules  at  that  time  which  limited  each  in- 

dividual locator  to  from  100  to  300  ft.  along  a  lode. 

Along  with  the  idea  that  the  lode  and  not  surface  ground 

was  the  main  tldng.  came  the  apex  idea  included  in  the  act. 

Mr.  Stewarl  refers  to  the  apex  idea  in  his  speech,  and 

in  argument  said:  "He  evidently  has  not  read  it  [the  bill], 
and  has  fallen  into  the  popular  prejudice  of  supposing  that 
land  is  to  he  sold  in  rectangular  form  between  perpendicular 

lines.  Tt  has  been  explained  that  this  cannot  be  done.  A 
vein  pitches  into  a  hill,  and  a  perpendicular  line  would  cut 

i!  up  into  pieces.  He  speaks  of  that.  This  hill  provides  for 
selling  the  vein  and  following  it  into  the  earth,  with  its 

natural  dips  and  angles."  Mr.  Conness  also  said  under  argu- 
ment on  this  subject:  "1  desire  to  say  to  him.  in  this  con- 

  lion,  that  vein  mines  do  not  enter  the  earth  by  perpendic- 
ular lines:  hut  011  the  contrary,  have  what  are  called  dips  or 

slants  running  by  oblique  lines  into  the  earth;  that  they 
follow  each  other  regularly  in  that  respect;  and  that  the 

custom  now,  and  the  habit  everywhere,  and  the  law,  first 
determined  by  necessity,  by  the  fact,  next  by  population 

obeying  that  necessity,  next  by  the  local  courts  affirming  that 
necessity  by  their  decisions,  is  that  the  miner  is  authorized  to 
follow  every  vein  according  to  its  dips  and  angles  and 
variations.  This  whole  hill  is  based  upon  the  principle  of 

confirming  what  has  grown  out  of  necessity,  the  wisest 

system,  perhaps,  that  could  possibly  be  devised,  which  is  the 
work  of  the  people  themselves.  Would  the  senator  want 
to  enter  the  earth  by  perpendicular  lines  so  that  a  man  who 
owned  a  claim  today,  after  he  had  descended  50  ft.  of  it. 

should  leave  it  to  the  ownership  of  another  man  tomorrow." 
(To  be  Continued) 

GOLD  DEPOSITS  of  exceptional  richness  are  rumored  to 
nave  been  recently  discovered  at  the  Luibavinsky  mine,  on 
the  river  Onon  in  Siberia,  about  200  miles  from  Chita. 
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The  Institute  Debt 

By   R    W    Rati 

"I   have  scrupulously   avoided  any   connection   with  the 
i   uent  "1    I  In'  Institute. 

I  hair  never  personal!}   favored  a  change  in  the  name  of 
the  Institute,  although,  if   meh  a  change  were  deemed  ad- 

hie  by  a  majority  of  the  me  nbers,  I   would  nol  have 
■  I  ii  .1^  a  question  worth  a  fight, 

I    may    alae  U    thai    I    have   always   opposed, 
axeepl  as  a  last  resort,  the  increase  of  annual  dues;  and 
thai   1   heartily  approve  the  action,  taken  at   the 
annual  business  meeting,  by  which  this  subject   has  been 

rred  to  a  committee  which  is  instructed  to  invesl 

the  economy  of  the  management  of  the  Institute  and  to 
report    whether  such    an    increase   is   necessary.     In    my 
judgment,  it  would  nol  be  necessary,  if  the  Western  Amer 
iean  members  of  tha  Institute   would   do  their  share   in 

lifting  tin'  burden  of  the  land-debl   incurred  by  the    ho 
stitute   in    its   proportional   acceptance   of   Mr.    Can' 
generous  gifl  of  $1,050,000  in  pay  for  the  magnificent  and 
perfect  building,  now  occupied  by  the  three  national  soci 

Fig.  1. 

eties  of  Mining,  Mechanical,  and  Electrical  Engineers. 
This  benefaction  required  the  three  societies  to  pay  for 
the  land  on  which  the  building  was  to  be  erected;  and 
this  obligation,  amounting  to  about  $1S0,000  for  each  soci- 

ety, was  so  adjusted  as  to  be  payable  in  20  years,  with 
current  interest  at  4%  on  the  unpaid  balance.  Into  this 
somewhat  perilous  obligation  the  Institute  was  forced  (in 
spite  of  my  doubts  and  hesitations  as  its  financial  man- 

ager, though  not  against  my  hopes  and  aspirations  for 
its  assured  national  and  international  future)  by  appeal 
and  pressure  of  all  kinds,  culminating  in  a  vote  of  thanks 
of  the  whole  membership,  of  which  more  than  99  per  cent 
favored  the  acceptance  of  tbe  Carnegie  gift. 

But  no  sooner  had  this  gift  been  accepted,  and  the  cor- 
responding obligation  assumed,  than  the  very  men  who  had, 

by  their  votes,  forced  this  action,  began  to  talk  about  the 
Institute  as  a  concern  maintained  for  the  benefit  of  New 
York  members.     Now  the  facilities  of  our  rooms  in  New 

'We  are  permitted  through  the  courtesy  of  Dr.  Raymond 
to  make  public  this  expression  of  opinion,  originally  sent 
in  a  private  letter.  Coming  as  it  does  from  the  long-time 
leader  and  manager  of  the  affairs  of  the  Institute,  it  is 
of  especial  importance  to  all  members. — Editor. 

Vorfc  intended  to  be, 

i    than    by    resident    n  The   land   debt 
of  the  Institute  has  been  reduced  bj  voluntary  lubaerip 
tn'ii  from  1180,000  to  080,000,  and  I  eannol  > 
a  single  subscription  i"  this  fund  coming  from  any  place 
weal   of   the    Rocky    Mountains.     In    fact,   90°J    of   I 
subscriptions  hn< 
If  the  members  "i  the  Pacific  states  would  do  anything 
like  their  share,  we  could  extinguish  our  land  debt,  and 
go  imi.  without  increased  dues,  t"  expand  the  operations, 
especially  "i  our  library,  bo  as  i"  make  the  Institute  more 
valuable  to  all  its  members,  and  chiefly  to  those  who  do 
nol  reside  in  or  near  New  Fork.  It  is  my  hope  that  the 
investigation  committee  recently  appointed  "ill  declare 
these  facts  bo  that  they  will  be  tinders!   I. 

An  Improved  Cone 

By  Hull. us  Waterman 

Cone  classifiers  are  in  general  use  in  cyanide  plants  to 
separate  sand  fr    slime.  The  ideal  efficiency  is  at- 

tained when  the  overflow  is  free  from  sand.  The  volume 

and  specific  gravity  of  the   pulp  determine  the  size  of  the 

Fig.  2. 

eone.  It  is  desirable,  in  order  to  save  head  room,  to 
have  the  cone  as  small  as  possible.  Fig.  1  shows  the  usual 

form  of  cone,  with  a  central  cylindrical  intake  and  peri- 
pheral overflow.  Two  factors  operate  to  prevent  the  quiet 

sill  lenient  of  the  sand.  One  is  the  diminished  sectional 

area  where  the  pulp  enters  the  cone,  and  the  other  the 

rapid  rise  nf  imprisoned  air  bubbles. 
A  simple  device,  which  permits  of  a  great  reduction  in 

the  size  of  the  cone,  was  introduced  by  W.  G.  Mosher  at 
the  Butlers  San  Sebastian  mine  in  Salvador,  and  has  been 

generally  adopted  in  the  Butters  plants.  At  San  Sebas- 
tian this  device  has  more  than  doubled  the  capacity  of  the 

cone.  This  improved  cone  is  shown  in  Fig.  2.  The  pulp 
flows  directly  into  the  cone,  rises  through  the  central  cyl- 

inder, and  overflows  by  means  of  a  spout  attached  thereto. 
The  stream  enters  the  cone  at  the  point  of  greatest  area, 
where  the  force  of  the  current  is  readily  dissipated.  The 

rising  current  in  the  cylinder  is  of  low  velocity  and  en- 
tirely free  from  air  bubbles.  The  cylinder  is  divided  by 

a  partition  extending  to  near  the  point  of  the  cone.  This 
prevents  tbe  vortex  which  would  otherwise  be  formed  by 
the  discharge  of  the  spigot.  The  annular  space  between 
the  side  of  the  cone  and  the  cylinder  is  V&  to  %  inch. 
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Chalking  of  White  Lead  and  Its 
Prevention 

By  Hesrv  A.  Gardner 

Chalking  and  Repainting. — The  chalking  of  white  lead  is 
one  of  the  evils  attending  the  use  of  this  valuable  white 

paint  pigment  which  the  master  painter  is  most  anxious 
to  correct.  Every  fair  observer  will  probably  admit  that 

moderate  chalking  is  not  objectionable,  as  it  leaves  a  surface 
for  repainting  which  will  quickly  receive  and  amalgamate 

with  the  new  paint  applied;  this  result  being  difficult  with 
an  old  painted  surface  which  is  excessively  hard  or  brittle. 
Excessive  chalking,  however,  which  is  often  followed  by 

deep  'alligatoring'  and  gradual  disintegration,  should  be 
avoided  if  possible,  lor  no  matter  how  good  a  paint  may 

he  placed  over  a  deeply-checked  surface,  the  result  is  al- 
ways unsatisfactory  and  unsightly.  I  have  recently  read 

with  interest  a  pamphlet  which  attempts  to  explain  tin- 
cause  of  chalking  thai  is  exhibited  by  nearly  all  pure  white 

lead   paints  after  exposure  lo  the  elements. 
Oil  Conservation  or  oil  Substitution. — It  is  stated  in 

the  pamphlet  referred  to  that  the  chalking  of  white  lead  is 
due  to  a  lack  of  linseed  oil,  and  that  chalking  would  not 

take  place  to  any  extent  if  white  lead  paints  were  mixed 

with  greater  quantities  of  linseed  oil.  From  an  economical 

standpoint,  it  would  appear  to  me  that  if  painters  were  to 
follow  the  above  suggestion  and  use  gTeater  quantities  of 

linseed  oil  than  is  at  present  the  prevailing  practice,  the 
effect  would  be  toward  relief  from  the  present  high  prices 

which  must  be  paid  for  pure  oil,  and  might  not  only  en- 
courage the  use  of  linseed  oil  substitutes  which  have  not 

been  thoroughly  tested,  but  actually  lead  to  the  use  of  such 
substitutes. 

Short  Oil  and  Long  Oil  Reductions. — It  has  further  been 
stated  that  not  only  the  painting  coat  of  white  lead  but  the 

top  coat  as  well  should  receive  very  long  oil  reductions  in 

order  to  form  a  film  which  would  protect  the  pigment  from 
the  elements,  which  are  the  initial  cause  of  chalking  when 

lead  is  applied  with  the  usual  short  oil  reduction.  The  ap- 
plication of  short  oil  varnishes  which  contain  quantities  of 

gum  with  very  little  oil  is  recommended,  assuming  that  the 
same  enduring  results  which  are  obtained  on  exposure  of 

long  oil  varnishes  would  be  obtained  if  lead  paints  were  re- 
duced with  quantities  of  oil.  Commenting  on  the  above 

procedure,  it  would  appear  to  me  that  the  use  of  larger 
quantities  of  oil  than  are  at  present  in  common  use  would 

result  in  a  paint  deficient  in  hiding  power  and  strength. 

Furthermore,  the  comparison  is  faulty  in  that  varnishes  con- 
sist of  gums  dissolved  in  oil;  an  entirely  different  material 

from  an  oil  in  which  pigments  are  simply  suspended. 
Both  of  these  materials  must  be  studied  along  separate 
lines,  as  they  are  physically  and  chemically  different. 

Amount  of  Oil  Determined  by  Pigment. — It  is  well  known 
that  linseed  oil,  or,  in  fact,  any  oil,  when  spread  into  a 

paint  forms  a  coating  which  upon  exposure  does  not  pos- 
sess any  great  strength  or  moisture-excluding  power.  When 

linseed  oil.  however,  has  been  ground  with  pigments,  the 
Strength  of  the  films  is  increased  materially,  and  the  greatest 

strength  is  developed  in  those  cases  in  which  a  critical  per- 
centage varies  with  the  nature  of  the  pigment,  a  small 

quantity  oi  some  pigments  beidf  sufficient,  while  of  others 

a  large  quantity  is  found  necessary  to  produce  films 
of  maximum  strength.  An  average  paint  consists  of  10  11). 
of  pigment  suspended  in  1  gal.  of  oil.  hut  I  have  in  mind 

at  present  a  paint  made  from  35  lh.  of  pigment  suspended 
in  1  gal.  of  oil.  This  pigment,  namely  American  vermilion 

(basic  ehromate  of  lead),  is  probably  the  lowest  oil-carrying 
pigment  ever  produced  or  applied  under  actual  practical 

conditions,  and  today,  after  nearly  four  years"  exposure 
along  the  Atlantic  coast,  where  it  has  been  subjected  to 

the  most  severe  atmospheric  conditions,  it  is  in  almost  per- 
fect condition,  showing  absolutely  no  chalking.  Being  a 

lead  pigment  and  being  applied  with  a  shorter  nil  reduc- 
tion   than    white    lead    has   been    applied    with,    the   result 

would  seem  to  dispose  of  the  theory  advanced  that  white 

lead  should  be  applied  with  longer  oil  reductions.  If  the 

amount  of  oil  and  not  the  amount  of  pigment  should  de- 
termine the  service  of  the  paint,  would  not  a  pigment  such 

as  asbestine,  which  requires  enormous  quantities  of  oil. 

form  a  paint  more  durable  than  white  lead  or  any  of  the 

other  white  base  pigments  1  It  is  known,  however,  that  this 
is  not  wholly  the  case,  and,  moreover,  the  question  must  be 

looked  at  in  a  practical  manner,  for  the  hiding  power  of  a 

paint  is  one  of  the  most  important  properties. 

Hydrate  and  Carbonate. — The  percentage  of  lead  carbon- 
ate in  corroded  white  lead  determines  its  hiding  power, 

while  the  percentage  of  hydrate  determines  the  oil-carrying 
capacity.  When  the  amount  of  carbonate  runs  to  80%, 

the  lead  has  a  high  gravity  and  requires  only  3%  gal.  of  oil 

to  a  hundred  pounds  of  paste  lead  to  produce  an  easy- 
spreading  paint  that  will  have  good  hiding  properties. 
When  the  amount  of  carbonate  in  corroded  white  lead 

drops  to  60$  and  the  hydrate  reaches  40%,  difficulty  in 

grinding  is  observed,  even  if  additional  oil  is  added.  Such 
a  product  is  likely  to  harden  and  become  gummy  in  the 

package,  and  upon  thinning  100  lb.  of  paste  for  application. 
6  gal.  of  oil  is  required  and  the  product  lias  only  slight 

hiding  power.  Corroded  white  lead  that  contains  about 
70$  lead  carbonate  and  30%  lead  hydrate  is  probably  the 
best  grade  that  can  be  obtained;  its  oil  absorption  is 

medium  and  its  working  properties  and  hiding  power  ex- 
cellent. 

Amalgamation. — The  claim  has  been  advanced  that  the 
application  of  long  oil  leads  in  repainting  work  is  desirable, 
on  account  of  the  penetration  into  the  old  paint  that  can 

be  secured  from  the  newly-applied  paint,  both  amalgamat- 

ing to  form  one  solid  film.  If  this  phenomenon  really  took 

place  under  such  conditions,  a  cross-section  of  the  film  pro- 
duced would  probably  appear  under  the  microscope  as  one 

solid  mass  of  pigment  and  oil.  As  a  matter  of  fact,  this  is 
not  the  case. 

The  Effect  of  Tints  on  Durability. — It  is  very  generally 
admitted  that  tinted  paints  are  far  more  durable  than  white 

paints.  In  the  article  under  discussion,  the  claim  is  made 

that  the  increased  durability  of  tinted  paints  is  due  en- 
tirely to  an  increase  of  oil  brought  to  the  white  paint  by 

the  coloring  pigments,  all  of  which  have  rather  high  oil- 
carrying  properties.  As  a  matter  of  fact,  however,  the 
amount  of  oil  carried  into  a  white  paint  by  one  or  two  per 

cent  of  tinting  color  is  too  small  for  consideration  and  is 

insufficient  to  give  the  results  claimed  above.  White  leads 

made  by  various  processes  take  up  varying  amounts  of  oil. 
100  lb.  of  some  paste  leads  requiring  only  3%  gal.  of  oil. 

while  in  other  cases  leads  made  by  different  processes  re- 
quire as  high  as  6  gal.  of  oil  to  produce  paints  of  the  same 

consistence.  Upon  exposure  of  such  leads,  there  seems  to 

be  no  material  difference  in  the  way  they  wear.  This  re- 
sult would  further  indicate  the  fallacy  of  claiming  that  the 

extra  durability  obtained  from  tinted  paints  is  due  to  the 

slight  increase  of  oil  brought  to  them  as  a  contribution 
from  the  coloring  matter  used.  The  greater  durability  of 

tinted  paints  must  be  attributed,  therefore,  to  the  nature  of 
the  added  tinting  pigments  and  to  the  differing  physical 
and  chemical  properties  which  they  bring  to  the  white  base. 

Carbonate  and  Oxide  Pigments. — The  carbonate  pigments, 
such  as  lead  carbonate,  calcium  carbonate,  and  barium  car- 

bonate, will  all  chalk  when  painted  out  and  exposed  to  the 
elements.  This  chalking  seems  to  be  a  distinct  feature  of 

the  carbonate  pigments.  While  it  is  true  that  certain  other 

pigments  which  are  not  carbonates  chalk  quite  heavily,  it  is 

furthermore  true  that  the  exception  proves  the  rule.  Pig- 
ments which  are  not  carbonates,  but  which  have  other  radi- 

cals, and  which  will  probably  be  more  readily  recognized 

if  called  by  their  trade  names,  such  as  red  lead,  zinc  white, 
litharge,  etc.,  do  not  possess  chalking  tendencies,  and  they 

form  paints  which  remain  hard  and  glossy  under  long  ex- 
posure. When  either  carbonate  pigments  or  oxide  pigments 

are  reduced  with  short  or  long  oil  reductions,  the  same  con- 
ditions hold  true.  It  would  become  at  once  apparent,  there- 

fore, that  if  the  chalking  tendencies  of  the  carbonate  pig- 
ments are  to  be  overcome   and  corrected,  or  the  excessive 
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1.  nor  <!•>  they  chalk  to  an]  gnat  ax 
ivered 

and  :  I  for  yaara  by  i  I  moat 
•ii  order  to  convince  tli   

who  an  not  thoroughly  familiar  with  the  raanlta  of  paiol 

sideling  the  present   pracl 

■  I  the  leading  members  of  the  association,  and  ram- 
■  np  the  results  obtained   from   practical   tests  made 

throughout  the  country,  I  have  formed  the  conclusion  thai 
the  painl  l>f>e  suited  to  withstand  Bervice  is  a  tinted  painl 
made  of  a  proper  mixture  of  pigments,  earefnlly  ground 

her  and  applied  by  a  painter,  tor  iven  the  heal  point 
made  must  >l  by  skilful  bands,  guided  by  intelli- 

,  if  the  best  results  are  to  be  obtained. 

The  Nature  of  Sherardizing 
Bj  A.  Ii.  Johnson  and  W.  U.  Woouucn 

•It  is  now  ;i In m i  a  decade  since  Sherard  Cowper-Coles 
made  tlio  discovery,  •  1 1 1  i t  ■  •  by  accident,  that  if  a  piece  of 

metal,  like  iron,  I'm-  example,  is  buried  in  sine-dust,  and 
the  mass  heated  out  of  contact  with  air,  there  is  deposited 
on  the  iron  a  beautiful  coat  of  sine,     The  process  was 

given   the  trade  name  'sherardizing.'     While   tl   mmer- 
cial  application  of  the  process  appears  to  have  been  slow 

at  tirsi.  it  nevertheless  grew  steadily  in  favor  for  certain 
kinds  of  goods,  and,  niter  iret tintr  a  firm  hold  in  England, 

appears  to  be  spreading  rapidly  in  the  United  Stall's. 
lose  attention  which  this  process  is  attracting  may 

be  due  largely  to  the  simplicity  of  the  process  and  t"  the 

mystery  surrounding  the  actual  nature  of  the  deposition, 

but,  as  we  believe,  is  ilu   ore  largely  to  the  very  great 
value  of  the  coating  as  u  protective  agent  for  iron  and 

steel  goods.  Any  process  that  brings  engineers  and  chem- 
ists one  step  nearer  the  solution  of  this  so  important  prob- 
lem in  the  realm  of  the  conservation  of  building  materials 

must  surely  attract  the  most  serious  attention.  Willi  this 

fact  in  mind,  we  present  some  results  gleaned  from  a  rather 
broad  industrial  research  on  zinc  cementizing,  which  we 

hope  are  of  sufficient  scientific  value  to  be  of  general  in- 
terest. In  working  the  process  of  sherardizing,  whether 

for  commercial  or  scientific  ends,  we  must  know  the  amount 

of  zinc  deposit  as  a  function  of  the  following  factors: 

temperature,  time,  concentration  of  zinc-dust  in  inert  pow- 
der, and  size  of  zinc  particles.  No  doubt,  much  of  such 

information  has  been  obtained,  but  it  does  not  appear  to 
have  been   published  as  definite  data. 

As  in   most   physical   and  chemical    pr   >sses,   so   in    the 
of  sherardizing  metals,  the  temperature  factor  is 

of  extreme  importance,  and  therefore  many  carefully  ar- 
ranged experiments  were  carried  out  to  determine  the  rate 

of  deposition  of  zinc  not  only  upon  iron,  but  also  upon 

nickel,  brass,  copper,  and  zinc.  Evidence  is  clear  that  not 
all  metals,  even  those  much  less  electropositive  than  zinc. 

sherardize  with  the  same  degree  of  readiness.  Copper,  as 
might  be  surmised,  receives  a  coal  of  zinc  much  inure  read- 

ily than  the  other  metals.  The  authors  have  produced  coats 

on  copper  ranging  from  a  mere  film  of  yellow  brass  to  a 
pure  while  of  remarkable  smoothness.  Pure  nickel  shcrnrd- 
izes  more  readily  than  iron.  A  rod  of  pure  zinc,  polished 
until  perfectly  smooth,  did  not  start  to  sherardize  to  any 

considerable  extent  until  a  few  degrees  below  its  melting' 
point.  Yellow  brass  receives  a  coal  readily,  but  not  so 

nadily  as  does  copper,  and  the  curve  has  a  somewhat  dif- 
ferent trend.  But  of  the  greatest  interesl  is  the  fact  that 

all  the  curves  approach  Hie  same  rate  of  deposition  with 
rise  of  temperature,  and  the  limiting  value  lies  at  about 

the  melting-  point  of  zinc.     From  this  point  on,  the  depo- 

*Part  of  a  paper  presented  at  the  meeting  of  the  American 
Electrochemical  Society,  in  Boston.  Mass.,  April  18  to  20, 
1912. 

silion   ..I    /in.-   i .  ipid.     Tin'   ran 

tempi-ratine  between  the  point  where  the  first  appreciable 

deposit  occurs  to  tin-  melting  point  of  sine  may  he  looked 
upon  as  the  t    thai  iture  for  a 

particular  metal      This  ra  ipper  than 
tor  iron, 

fine  of  the  most  inrpriaii  ound  in  our  stud}  ot 
irdizing  is  the  pronounced  effect  the  fineness  of  the  tine 

particles  has  on   the   rale  of  de| 

the  zinc  coat,  'I'he  liner  the  zinc  particles  the  smoother  and 
apparently  more  penetrating  the  zinc  coat,  lint  the  finest 
of   zinc-dust    will    riot    dope.  t   at   i     given    tern 

perature  as  a   relatively  coarse  zinc-dust   of    \',i\  p.    inn 
moli.  Results  wen-  obtained  which  showed  nearly  I  wii'i- 
as  rapid  deposition  of  zinc  at  370  C,  in  three  hours, 
from   loll  to   100-mesli  zinc,  as   from   the  finest   zinc  dust. 

Tl   at  i~  quite  rough  for  il   tarser  dust,  however.    For 
conn   vial  work,  a  proper  medium  between  Bmooth  pane 

(rating  coats,  slowly  deposited,  on  the  one  hand,  and  rough. 
thick  coats,  quickly  deposited,  on  the  other,  might  he  struck. 

Coarse  zinc-dust  is  much  less  satisfactory  in  oilier  respects 
when  use, I  alone  than  line  zinc-dust,  for  it  yields  hut  little 

hydrogen  when  healed,  and  the  voids  are  so  large  as  to 

allow  air  to  penetrate  the  mass  to  considerable  depths  ami 

oxidize  both  the  sample  n   iving  a  coat  and  the  particles 
of  zinc,  often  lo  such  an  extent  as  to  destroy  the  sherard 

izing.  Besides,  there  is  a  great  tendency  for  the  coarser 
material  to  fuse  together.     It   is.  therefore,  necessary  to 

use  some   impalpahly   line   inert    powder  with  such   so-called 

'finely-divided  zinc'  to  at  least  partly  lill  the  voids. 
i)iir  explanation  or  theory  of  the  sherardizing  process  is 

as  follows:  In  the  light  of  the  phase-rule  the  iron,  zinc, 
and  vapor  may  be  regarded  as  forming  a  closed  system,  all 

parts  of  which  are  practically  a!   the  same  temperature. 

Zinc  compared  with  iron  and  most  other  metals,  has  a  rela- 
tively high  vapor  tension.  Zinc  alloys  fairly  readily  with 

many  of  the  common  metals  like  iron,  nickel,  and  copper. 

When  the  process  is  ready  to  he  started,  the  iron,  for  in- 
stance, is  surrounded  and  in  intimate  contact  with  many 

particles  of  zinc.  Under  the  influence  of  heal  these  par 

tides,  carrying  their  slight  atmospheres  of  zinc  vapor,  form 
a  superficial  alloy  with  iron.  This  superficial  alloy  on  the 
iron  would  very  likely  he  a  solid  solution  of  zinc  very  rich 

in  iron.  Now  we  may  look  upon  the  iron  with  its  insig- 
nificant vapor  pressure  as  greatly  lowering  the  very  appre- 

ciable vapor  pressure  of  (he  zinc  which  is  forming  a  solid 
solution  with  it,  and  we  should  expect  the  zinc  vapor  lo 

distil  from  the  points  of  higher  tension  to  the  place  of  low 

vapor  tension  at  the  surface  of  the  iron-zinc  alloy.  As  the 
iron  alloy  grows  richer  and  richer  in  zinc  under  the  process 

of  sublimation  oi'  distillation,  ils  vapor  tension  will  gradu- 

ally approach  the  tension  of  the  vapor  of  pure  zinc  particles, 
and  hence  the  process  gradually  ceases. 

The  experimental  facts  already  presented  show  that  the 
nature  of  the  metal  to  be  sherardized,  having  reference  to 

its  alloying  properties  with  zinc,  has  a  great  influence  on 

the  temperature  at  which  sherardizing  will  start  and  ils 

rapidity  after  starling.  That  we  did  not  succeed  after  sev- 
eral trials  in  depositing  zinc  on  a  pure  rod  buried  in  zinc- 

dust  is  also  in  accord  with  our  theory.  Also,  pieces  of  iron 
which  had  once  received  a  coal  of  zinc  of  considerable  thick- 

ness refused  to  sherardize  at  any  sjtcb  rate  as  fresh  iron  at 

temperatures  below  Ihe  melting  point  of  zinc.  However,  if 
the  coat  of  zinc  already  present  is  thin,  the  deposition  will 

starl  again,  though  more  or  less  tardily. 
New  lines  for  experimentation  are  suggested  by  this 

theory  which  should  at  the  same  time  lest  ils  validity.  Sher- 

ardizing should  be  greatly  retarded  if  the  finely-divided  zinc 
used  were  a  solid  solution  with  some  metal  of  low  vapor 

tension,  as  iron,  nickel,  or  copper.  If  the  vapor  tension  of 
the  metal  to  be  deposited  is  lowered  until  about  equal  lo 

that  of  the  most  saturated  solution  possible  on  the  surface 
of  the  metal  being  sherardized,  the  process  should  not  take 

place,  or  only  to  a  slight  extent.  Furthermore,  any  .sub- 
stance which  would  impair  or  change  the  initial  alloying 

tendencies  of  the  metals  should  also  greatly  influence  the 

process. 
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Lead  Production  in  1911 

By  < '.  E.  Siki'.kni  M    i 

This  advance  statement  is  Resigned  to  afford  at  the 

earliest  practicable  date  fcithentic  figures  of  the  produc- 
tion of  lead  in  the  United  States  in  L911.  The  figures  of 

production  are  based  on  confidential  reports  by  each  lead 

Iting  and  refining  company  in  operation  in  the  United 

States  during  the  year.  The  figures  of  imports  and  ex- 
taken  i    the  records  of  the  Bureau  of  Statis- 

tics of  the  Department  of  Commerce  and  Labor,  and  those 

Cor  1911,  nnl  baying  been  finally  checked,  are  Bubjeci  to 

minor  revision.  The  cordial  cooperation  of  each  lead-smelt- 
ing company  is  acknowledged  with  keen  appreciation.  In 

explanation  of  the  tables  below,  it  should  be  said  thai  the 

refined-lead  product  cannot  be  apportioned  according  to 
source  of  ore,  owing  to  the  Cacl  thai  lead  refiners  treat 

-   Ited   products  whose  origin  may,  as  in  custom  refining, 
be    unknown    to    them,    the    identity    of    the    ore,    and    thus 

its  original  source,  being  preserved  only  as  far  as  the  smel- 
ter. Accordingly,  the  table  showing  source  of  lead  smelted 

or  refined  in  the  United  states  i-  based  on  smelter  figures, 

li  includes  pig  lead  reported  by  all  smelters  using  Missis- 
sippi Valley  soft  lead  ores  and  lead  produced  at  all  other 

lead  smelters  in  this  country.  A  part  of  the  product  re- 
ported by  smellers  operated  in  conjunction  with  refineries 

is  in  terms  of  refined  lend.  A  like  part  of  the  anlimonial 

lead    product    is   thus   eliminated    from    the    lead*    produced 
and  appears  only  in  the  figures  of  production  of  anti- 
monial  lead.  No  lead  ore  from  the  United  Slates  was 

treated  elsewhere  during  the  period  covered  by  the  table. 
The  statement  of  the  production  of  refined  primary  lead 

embraces  all  desilverized   lead   produced  at    works  in   this 

country  and  the  pig  lead  recovered   from  Mississippi   Valley 

soft  lead  ores.  The  pig  lead  derived  from  Mississippi  Val- 
ley ores  and  desilverized   is  shown   separately.     The  anti- 

□QOnia]    lead   reported   by   refineries   is  also  given.     The  oriu 

ina!  source  of  the  ore  and  bullion  affording  this  refined 

product  is  shown  in  detail  in  the  accompanying  table  show- 
ing  primary    lead    smelted   or   refined    in    the    United    Slates. 

In  (he  table  showing  consumption,  dead'  includes  all  kinds 
— lead  iii  ore,  base  bullion,  pigs,  bars,  and  old.  The  fig- 

ures of  domestic  production  are  based  upon  returns  by 

i  he  smelters;  all  other  figures  are  from  the  records  of  the 
Bureau  of  Statistics.     Decrease  by  Liquidation  covers  losses 
in  smelting  and  refining  in  bond  and  Other  corrections. 

Warehouse  stocks  of  bonded  lead  of  foreign  origin  are 
given,  but  it  has  been    found   impossible  to  obtain   complete 
figures  of  domestic  stocks.  For  this  reason  the  result  is 

g^ven  as  'lead  available  for  consumption.*  The  'apparent 
Consumption1  of  previous  reports  would  be  this  quantity 
increased  or  diminished  by  the  increase  or  decrease  of 

domestic  storks  during  the  year.  The  table  showing  the 

world's  production  of  lend  has  been  recalculated  to  short 
inns  from  the  statistics  published  by  the  Metallgesellschaft, 
except  those  for  the  production   in   the  United   Stales. 

THK  WORLD'S  PRODUCTION  OP  LEAD  1906-1910. 

AITORTIOSKD   ACCORDING   TO    KotttCT.    Of  ORE. 
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♦Advance    sheet    from     The    Mineral    Resources    of    the 
United  States  for  1911/ 

PRIMARY  LEAD  SMELTED  OB  REPINED  IN  TBI  0N1TXD  STATUS. 
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FOR  El  01*  RAJE  BULLION: 
Canada    1.818      
Mexico        39,743      32,924      67,489  27.006  31,648 

Total  from  forcipni.ro  and  base  bullion.      68,546      76,849      07,761    102,867    108,653 

Grand  total,  derived  from  all  source*       418,699    442,015    408,623    467,046    480,780 
94,134 000,283 

UlhltlCllIM  (re, tii  1,1 

PRODI  iTION   OF  KKKIM.II  PRIMARY  LEAD  IN  TDK  UNITED  STATIC*. 

1907  1908  1909        1910 
■■i  lead                  ....    284,433  206  SSI  186  BOO  101,138 

Soltlead                                '.19,948  101,013  ll(S.  802  141,318 
Do  ilvarUod  soft  had      29.809  29,869  32,420      27,920 

"■  .'I  production  si  n  B&fid  prbnU)  '^'l    414,189  306.433  448.112  470,380 
Prodi   QOfantimonialload        9.910  13,629  12.896      14,069 

1011 

■       . 

U  >,Wi 35,672 

CONSUMPTION  OF  PRIMARY  LEAD  IN  THE  UNITED  STATES. 
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V,  Lthiir.nvir 

Export*  ol  foreign  lead— 
Fromwtn&OUM    -    -                   51,447  70,857  86,077  69,786  101,227 
In  Dunofuturaa,  wi'h  t,i.n..fii  of  drawback....      8,268  9,254  4,796  8,800  12,080 i  ^ ■  -- 1  ■  ■  ■        J . ■  | ■■  a  i ■  J  ■                                   |,D78  13,426  B.643  7,661  14,813 

Stock  in  bonded  warehoiwn  Dec.  31       12,944  16,665  17,405  35,972  4,481 

Total  withdrawn      77,237  118,101  116,921  122,219.132,600 

Available  for  consumption    373,500  317,651  370.013  378.021  399,472 

PRODUCTION   OF  SECONDARY  LEAD  IN  THE  UNITED  STATES. 

Pk  II                  9,990  7,990  17,822  29.384  » 27, 500 
I.    .1  in    II.vh      15,508  10,543  23,327  26,939  *25,000 ■    ■  ,i  ■   ■   ■   .  p   |  load 

j.498      18,633      41.149      85,323    '52,800 

Perro-TUNGSTEK  can  be  produced  Lrj  electric  furnaces  with 

a  power  consumption  of  4000  kilowatt-hours  per  ton  of 
metal.  At  Luton,  the  power  is  supplied  from  the  cor- 

poration  power-station  at  500  volts  direct  current,  and  is 
converted  into  alternating  current  of  low  voltage  by  means 

of  a  motor-generator  set  provided  with  suitable  regulating 

devices.  Three  large  furnaces  are  operated  alternately,- 

thus  utilizing  the  full  power  of  the  plant,  and  it  is  pro- 
posed  to  creel  two  more  furnaces,  each  of  about  three 
times  the  capacity  of  the  present  ones.  The  ore  is  ground 
in  a  ball-mill,  mixed  with  the  reducing  agent  and  flux  in 

the  desired  proportions,  and  fed  into  the  furnaces.  After 
the  smelting  is  completed,  the  resulting  blocks  of  metal. 

weighing  0'  to  8  hundredweight  (hundredweight  =  112  lb.). 
are  Lifted  out  by  means  of  a  crane  and  broken  into  large 

lumps,  which  are  subsequently  cleaned,  broken  into  walnut 
size,  and  sorted  ready  for  the  market.  Trials  are  also 

being  made  with  other  high-grade  alloys,  such  as  ferro- 
uraniiun   and   ferro-tantahnn. 

A  revival  during  1912  is  predicted  for  the  North  Cool- 
gardie  Held,  Western  Australia,  which  produced  G0,270  07.. 

last  year,  and  did  not  fall  far  short  of  the  previous  year's 
output  of  60,887  oz.  The  chief  mine  of  this  field,  the 
Menzies  Consolidated,  maintained  its  yield  well  during 

the  year,  and  is  looking  as  good  as  ever.  Numerous  small 

Outcrops  at  Tampa  and  elsewhere  have  been  taken  up  by 
small  companies  or  syndicates,  prospecting  work  has  been 
fairly  active,  and  the  Held  begins  this  year  with  better 

prospects   than    last. 
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Discussion 

fllfttl- 

DUUtl 

(mim  r dint ni  Bureaus  and  Potash 

The  Editor: 

Sir     In  tbi  :   ihr  Mining  m 

•  I  liml  an  editorial  on  the  subject  of  'Government 
.1  nl  Potash.'     1   have  no  desire  to  enter  into  a 

controversy,  but  the  wording  of  yonr  article  anil  the  mis 
statements  contained  in  it  rail  for  an  emphatic  reply. 

At  tin-  outset   I  wish  it   understood  that   1  assume  full 
onsibility  for  the  press  bulletin  on  Borax  Lake.    The 

Bureau  of  Soils  cooperated  with  the  Geological  Surrey  in 
the  search  for  potash,  and  F.  K.  Cameron  of  thai  Bureau 

participated  in   tin-   preparation  of  tin-   press  bulletin   in 
question  to  tin'  extent   that   it   met   his  approval  as   pre 

pared;  the  first  page  of  tin'  bulletin  containing  -   e  facts 
which  tailed  to  please  you  was  written  by  myself  except 

ur  as  the  wording  of  thv  telegram   from  the  Held  was 
adopted. 

I  nin  glad  that  you  admil  that  it  is  highly  proper  for 

the  Bureaus  in  question  to  undertake  to  discover  potash 
salts  within  the  boundaries  of  the  United  Siahs.  Consid- 

ering that  special  appropriations  had  been  made  by  Con- 
gress for  this  purpose,  it  was  not  only  proper  bul  impera- 

tive for  these  Bureaus  to  undertake  this  task.  The  method 

of  investigation  an. I  the  publication  of  the  results  were 
left  to  the  discretion  of  the  Bureau  chiefs,  who  have  fol- 

lowed their  best  judgment.  Congress  wisely  did  nol  re- 
quest them  to  follow  the  guidance  of  the  press  or  of  pri- 

vate parties  who  themselves  were  investigating  the  subject. 

While  I  regret  that  you  think  our  method  of  publication 

"a  disgrace,"  I  fail  to  understand  what  method  you  would 
have  recommended.  Possibly  you  would  have  preferred 
to  have  the  Geological  Survey  preserve  silence  until  the 

matter  had  been  fully  covered  in  detail  by  the  preparation 

and  publication  by  the  Survey  of  a  well  illustrated  pro- 

fessional paper  and  the  ''private  parties"  could  have  had 
an  opportunity  to  ascertain  the  extent  and  location  of 

similar  deposits,  if  such  exist  .'  As  I  see  it,  it  is  beyond 
question  the  duty  of  the  Geological  Survey  to  publish  im- 

portant data  of  this  kind  at  the  time  when  they  are  needed 

and  not  several  years  afterward.  Truly  you  are  hard  to 

please:  in  one  issue  the  Geological  Survey  is  scolded  for 

dilatoriness  in  its  publications  and  in  another  for  publish- 
ing the  results  too  soon. 

Your  complaint  is,  it  appears,  that  the  press  bulletin 
on  Borax  Lake  contains  sensational  statements  and  not 

accurate  information.  You  attack  the  bulletin  as  "dis- 

graceful'' in  its  estimate  of  the  amount  of  potash  in 
Searles  lake,  and  with  more  experience  in  mine  sampling 

than  in  the  evaluation  of  brines  you  ridicule  the  asser- 
tion that  a  great  tonnage  of  potash  salts  are  here  available. 

Permit  me  to  say  that  I  am  still  of  the  opinion  that  the 

estimate  of  four  million  tons  of  potash  is  conservative 

and  that  probably  the  supply  is  much  greater.  If  in  a 

uniform  area  of  lake  basin  of  eleven  square  miles  six  wells 

are  sunk  at  widely  distributed  points  and  yield  practically 

the  same  results  in  percentage  of  potash  down  to  a  depth 
of  60  feet,  I  consider  that  there  was  full  justification  for 

the  assumption  of  uniformity  throughout.  In  these  salt 

marshes  there  is  unquestionably  a  sufficiently  free  move- 
ment of  brine  through  the  mass  to  give  a  high  degree  of 

uniformity  in  content  of  potassium  salts,  which  are  among 
the  most  soluble  of  those  in  solution.  You  refer  to  such 

reasoning  as  "facile  leaps":  I  would  call  it  good   logic. 
You  question  whether  the  data  given  are  accurate.  Your 

acquaintance  with  the  Geological  Survey  might  have  led 
you  to  assume  that  they  would  not  have  been  issued  unless 

reliable.     As  a  matter  of  fact,  control  analyses  were  made  ' 

at  Ihi 
to  the  tonnage  ami  ipplj    "'    I 

idlelin  and  to   furnish  the 

noiit. 

You   will   tiud  iii  auni  rordi 

indicating  that   the  results  are  nol   Una]    the  concluding 

sentence    of    tin  thai,    "at    any    rate    it    ap| 
that  this  locality  constitute*  a  verj  important  louroe  of 

potash    in    probablj    readily    available  ial    form," 
-  stateu   I   i   i   nclusive  than 

we  believed  then  and  believe  now  the  facts  wan 

You  are  evidently  not  aware  of  il   tact   fai 

discovery  of  potash  at   Borax  lake,      fho  deposits  have  I   u 
worked  tor  borax  and  prospected  extensively  tor  soda  by 

several  different  parties.    All  of  this  pros]   ting  had  I   a 

for    the    purpo   I'    testing    the    brines    and    salmi's     lor 
Sodium  salts.  No  tests  tor  potash  were  made.  More  re 

coldly    s,,ii   I     the    interested    parties    had    three    analyses 

made  tor  potash  on  composite  samples  made  up  from  old 
residue  material  on  hand  in  the  laboratory.    (Inly    r 

these  -honed  any  appreciable  a   ml    of   potash  and   it 
was    questioned    b.V    the    parties    themselves    whether    the    ,111 

alysis  was  reliable.    To  the  best  of  nj  belief  this  was  the 
only   snap  of  exact    information   available   to  anyone   in 

terested  in  the  Borax  lake,  until  March  6  when  the  rep- 
resentatives of  the  Geological  Survey  ami  the  Bureau  of 

Soils  jointly  visited  the  locality  and  look  careful  samples 
of  the  brines  from  the  six  wells.  While  therefore  the 

presence  of  potash  was  known  before  the  visits  of  the 
Government  men.  Messrs.  Gale  and  Free,  the  results  of 

the  analyses  of  the  six  samples  was  the  Mrs!  positive  in- 
formation available  as  to  the  exact  amount  and  the  uni- 

formity of  the  contents  of  potash,  even  to  the  owners  or 

proprietors  of  the  Borax  lake. 

Your  final  accusation  oi'  "self  advertisement"  by  Gov- 
ernment bureaus  is  hardly  supported  by  the  Pad  that  the 

Geological  Survey  is  mentioned  only  twice  in  the  offending 
bulletin  in  connection  with  the  potash  of  Borax  lake,  but 

it  leads  me  to  inquire  just  how  you  would  prefer  to  have 
a  Federal  bureau  make  authoritative  announcement  of  in- 

formation which  it  believes  of  public  interest  and  benefit? 

I  am  not  a  little  puzzled  by  your  request  for  information 
as  to  the  potash  minerals  in  the  brine.  The  potassium 

compounds  are  present  in  water  solution,  and  if  you  will 
inquire  from  chemists  you  will  find  that  with  a  mixture 

of  salts  in  solution  your  query  cannot  be  answered.  In 
conclusion,  I  maintain  (hat  the  Geological  Survey  was 
fully  warranted  in  issuing  the  press  bulletin  of  which  you 

complain;  that  it  has  acted  for  the  best  interest  of  the 

people;  that  the  facts  are  correct,  and  thai 'future  develop- 
ment  will    probably   justify   my    position. 

Geo.  Otis  Smith. 

Washington,  D.  C.,  April  9. 

[Our  primary  objection  to  the  press  bulletin  criticized  is 
the  sensational  form  of  the  statement;  secondarily,  we 

question  the  accuracy  of  the  estimates.  No  careful  reader 
of  the  Mining  and  Scientific  Press  can  have  any  doubt  of 

our  approval  of  promptness  in  publication  on  the  part 
of  the  Survey.  Indeed,  among  the  excellent  things  that 
the  present  Director  has  accomplished,  few  rank  higher 

in  our  estimation  than  the  speeding  up  of  the  whole 

organization  and  particularly  the  decrease  in  lapse  of  time 

between  Held  work  and  publication.  While  Presidential 
messages  based  on  telegrams  from  field  assistants  may 

suggest  an  undignified  scramble,  we  would  not  argue  for 

dignity  as  against  results.  Neither  have  we  any  predilec- 
tion for  pretty  reports  or  for  elaborate,  time-consuming 

illustrations.  Prompt  publication  of  reports  that  are  simply 

and  clearly  written  and  which  contain  such  illustrations 

as  the  circumstances  demand,  are  what  is  desired  by  all 

the  good  wishers  of  the  Geological  Survey,  among  whom 
we  claim  a  place.  Our  objection  to  sensationalism  in 

a  particular  press  bulletin  can  not  fairly  be  interpreted 

as  a  criticism  of  the  series  or  of  promptness  in  publica- 
tion.    Surely  there  is  no  real  confusion  on  this  point. 

In  our  judgment  the  particular  bulletin  to  which  objec- 



572 MINING  AND  SCIENTIFIC  PRESS 
April  20,  1912 

linn  was  made  was  sensational  and  misleading  in  two  par- 

ticulars. In  the  first  place,  ii  announced  as  a  "discovery" 
something  that  was  previously  well  known  to  a  consider- 

able uumber  of  people,  to  mosl  if  not  all  of  those  con- 
cerned;  in  the  second  place,  there  was  m>  suggestion  of 
the  fact  that  the  lands  concerned  are  no!  open  to  location 

but  an-  already  covered  cither  by  patent  or  location. 
Searlea  lake  or  Borax  lake  has  been  known,  as  is 

stated  in  the  original  bulletin,  tor  many  years.  It  has 
been  repeatedly  investigated  by  engineers  and  ehen 
ami  chemical  works  are  now  in  existence  on  its  borders. 

Borings  have  been  made,  ai  private  expense,  ami  much 
is  known  (as  also  much  is  unknown)  about  the  COl 

id'  the  lake  or  playa,  as  it  is  better  railed.  Tin'  samples 
taken  by  the  Survey  officials  must  have  come  from  wells 
put  down  and  owned  by  private  parties.  We  are  informed 

that  the  official  had  a  blueprint  showing  the  position  of 
these  wells,  and  probably  also  one  showing  the  results  of 
previous  tests  for  salts  other  than  those  for  potash.  Scant 

recognition  of  all  this  previous  work,  which  cost  thousands 
of  dollars,  appears  in  the  Survey  bulletin.  Further]] 
the  Direetor  is  evidently  not  aware  of  the  exact  Eacts  in 

the  discovery  of  potash  at  Borax  lake.  It  is  true  that 
potash  was  not  taken  into  account  at  the  time  the  original 

sampling  was  done,  but  its  presence  bad  been  discovered 
some  months  ago.  It  is  also  true  that  many  more  than 

"three  analyses"  had  been  made,  and  it  is  not  true  that 

"only   one   ..I'   these   showed   any   appreciable   :   i   
potash  and  it  was  questioned  by  the  parlies  themselves 

whether  the   analysis   was    reliable."      As  lo   these   matters. 
the  Survey  officials  were  evidently  not  completely  infon   1. 
So  well  established  was  the  faet  that  potash  was  present, 

that  negotiations  have  been  conducted  in  New  York  for 

the  sale  of  the  properly,  and  in  lixiie.'  the  price  the  prob- 
able value  of  the  potash  entered.  Presumably  the  Survey 

officials   knew,   or  could   have   known    before   visiting   the 

property,  thai    potash   had   been    found   there.      Their  obser 
vations  are  confirmatory,  but  they  do  not  amount  to  a 

discovery-    ami  the  difference  Is  large  in  advertising  i 
In  the  si   I  place,  the  bulletin  was  misleading  in  that 

there  was  no  suggestion  that  the  lands  concerned  an 
the  eyes  of  the  courts,  if  not  on  the  records  of  the  Land 

Office,  private  lands.  Some  of  the  land  has  been  patented 
and  the  remainder  is  held  by  location;  the  very  wells 

from  which  samples  presumably  were  taken,  were  put 

down  in  performing  annual  labor  on  the  claims.  The 
California  Trona  Co.,  in  particular,  has  large  holdings, 

and  its  title  was  considered ■  sufficiently  good  to  warrant 
the  Foreign  Mines  Development  Co.  in  advancing  consid- 

erable -inns  nl  money  protected  by  a  mortgage,  which,  it 
happens,  was  recently  foreclosed.  A  locator  has  about  a- 

mueh  chance  to  secure  a  share  of  Ibis  newly  "discovered'1 
potash  as  he  has  to  file  on  part  of  the  While  House  lot. 
Y<t  the  bulletin  was  written  in  such  terms  that  a  stam- 

pede to  the  district  resulted.  We  do  not  see  thai  there 

is  any  public  benefit  in  producing  such  a  result,  anil  much 
individual  hardship  is  sure  In  follow. 

Aside  from  the  Sunday  supplement  style  of  the  an- 
nouncement, there  is  a  question  as  to  the  accuracy  of 

the  fig-ares  furnished  by  the  Survey.  An  estimate  that 
ran-  000,000  to  10,000,000  can   not  be  very  exact 
at  best.  Into  its  making  entered  in)  the  accuracy  and 

uniformity  of  the  SM  |  les  and  analyses;  (b)  the  salinity 

of  the  brim  percentage  of  brine  in  the  salt  body; 

(d)  the  ana  covered  by  the  sampling.  We  have  no  <|nes- 
tion  as  to  the  accuracy  of  the  analytical  work,  and  il  is 
stated    thai    results    ini  nearly    uui- 

  tlghoul     the    Hat — which    statement-    nl'    Eacl    are 
aecepted  without  question.  Other  sampling  and  analyses, 

however,  give  hover  results  both  as  to  content  of  potas- 

sium and  salinity  of  the  brine.  The  huh  Bssarily 
related  to  rainfall.  The  assumption  that  the  salt  body 

contains  'J.V  ;  by  volume  of  brine,  is  necessarily  arbitrary. 
It  may  be  right  or  it  may  be  wrong.  There  are  no  data 

available  for  checking  or  controverting  it.  but  on  ii-  ac- 
curacy the  whole  estimate  stands  or  falls.  It  is  known 

that  the  solid  salts,  principally  sodium  chloride  and  sodium 

carbonate,  vary  greatly  in  purity  and  distribution  through- 
out the  lake,  and  also  thai  the  structure  of  Ihe  rock  mass, 

if  thai  term  he  applied  to  the  body  of  crystalline  salt-, 
also  varies  through  a  wide  range.    Presumably  its  porosity 

dies  Ihe  same,  and  it  is  an  Opel]  ijiieslinn  how  much  In 

there  is  in  Ihe  lake:  a  question  that,  so  far  as  we  know, 
has  never  been  tested  thoroughly  by  pumping.  There  ma) 

In  as  much  potash  in  the  lake  as  is  estimated  by  the 

Survey — there  may.  indeed,  be  much  more — but  we  do 
in. I    believe   that    the  available  data   warrant   any  such 

mat   i  the  pari  of  a  technical  bureau  supported  by  the 

Government,  an  organization  thai   should  deserve  and  have 

a    reputation    Eor    the    highest    accuracy.      The   estim 

would  be  in  place  in  "the  prospectus  of  an   irresponsible 

promoter",  and  despile  the  qualifying  phrases  upon  which 
the  Director  insists,  the  public  will  be  fortunate  if  they 

!  widely  used  in  such  literature. 

There  is  still  another  question  involved.  The  potassium. 
as  Ihe  Direetor  suggests,  is  in  solution  in  the  brine  and 
while  in  thai  condition  can  not  be  considered  to  be  in 

any  particular  combination.  It  is  important,  none  the 
less,  lo  know  the  form  of  combination  in  which  it  occurs 

before  going  into  solution,  and  especially  the  form  in 
which  it  can  be  recovered.  While  data  on  these  points 

are  not  complete,  they  point  lo  Ihe  occurrence  of  the 

potassium  as  a  chloride.  It  happens  that  this  is  the  less 
easily  available  form.  For  use  in  fertilizer,  which  must 
he  the  main  market,  the  sulphate  is  preferred;  particularly 
in  Ihe  Western  states  where  fertilizer  is  in  demand  mainly 

for  sugar-producing  crops  or  fruit.  A  process  for  con- 
verting  the  chloride  to  the  sulphate  has  been  devised,  but 
it  increases  the  cosl  of  Ihe  finished  product  and  is  an 

important  obstacle  to  development.  There  is  plenty  of 
aluminum  in  clay,  but  practically  it  is  not  commercially 

available.  The  potash  as  chloride  is  by  no  means  as  un- 
available as  the  aluminum,  but  there  is  point,  none  the 

[ess,  in  the  analogy,  and  this  point  has  been  commonly 
overlooked  in  discussion  of  the  potash  situation.  The 
ail   pt  to  obtain  potash  from  Pacific  Coast  kelp  is  prov- 

ing disappointing  lor  this  among  many  other  reasons. 
There  are  many  conditions  connected  with  trade  organiza- 

tion which  make  it  certain  that  Ihe  development  of  a 

profitable  potash  industry  in  the  United  States  is  for  the 
present  improbable.  Announcements  of  discoveries  so 
winded  as  to  lead  to  slam]  edes  lo  Ihe  desert  and  to  pro- 

rjn  "I'  potash  companies  are,  therefore,  harmful  rather 
than  helpful.  Eventually  we  hope  to  «ee  the  United  States 
independent  in  the  matter  of  potash  supply.  There  will 
In'  ample  time  before  this  occurs  lo  permit  the  Survey  In 

prepare  a  mosl  elaborate  report,  even  if  there  is  not  timi 
bet, ne  Congress  adjourns.  In  brief,  we  consider  the  offend 
ing  bulletin  to  have  been  better  calculated  to  influence  Con 
gressi   il    opinion    favorably   in    the   mailer   of   appropria 
tions  than  to  help  development  of  an  American  potash 

industry,  and  we  regret  to  see  Ihe  Survey  resort  to  such 

means  for  justifying  its  work.— Editor.] 

The  Mine-Owners'  Liability  for  Accidents 
The  Editor: 

Sir — The  new  order  of  dealing  with  the  problem  of  in- 

dustrial  accidents  which  had.  as  I  have  shown  in  my  pre- 
ceding letters,  been  evolving  mit  of  chaotic  conditions  for 

the  better  pari  of  a  century,  was  liisi  given  authoritative 
and  general  application  in  Germany  in  1884  at  the  instance 

ol  Bismarck  as  a  paternalistic  counter-movement  to  the 

Socialistic  proposals  of  the  Social  Democrats.  The  sub- 

stance of  Bismarck's  economic  creed  was  this:  "Every 
able-bodied  worker  in  Germany  i-  an  asset  of  the  Father- 

land and  ii  beUBbves  the  Fatherland  t"  take  good  care  ol 

him  lo  the  end  thai  his  toil  may  make  Ihe  Fatherland  rich." 
Germany  has  done  this  better  than  any  other  nation,  and 

Eor  that  reason  Germany  has  become  industrially  the  mosl 

efficient  nation  on  the  globe,  ami  'made  in  Clermany'  has 
become  a  household  saying  Ihe  world  over.  At  first  German 

employers  protested  that  Bismarck's  policy  would  bank- 
rupt  them  and.  especially,  that    it  would  shut   them  out  of 
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1 1  if  world,  in.i-iiiiirli  u  ilu'ir  commodities 
would  have  t"  meet  in  the  open  market  lb<   mmodil 
other  eountriM  in  which  the  cosl  of  industrial  accidents  \\as 

thrown  apon  the  workers  instead  of  npon  the  employers, 
arck  told  them  not  i"  worry;  thai  the  nation  thai  took 

the  best  can  of  its  workers  would  prove  the  most  efficient, 
and  therefore  the  cheapest,  producer.  It  was  bo,  and  today 
i  iii  man  products  compete  sueceasfullj  with  British  in  nil 
the  markets  of  the  world.  All  of  continental  Europe  soon 

saw  the  beneficial  results  ol  <  lermany's  experiment,  and  made 
tn  follow  Germany's  exam|  le. 

Qreal  Britain  also  saw,  bnl  hesitated  i"  undertake  i   - 
pulaorj  insurance,  a-  Germany  had  done,  for  the  ri 
t luii  British  genius  and  inheritance  do  nol  su  well  lend 
themselves  to  compulsion  as  to  persuasive  and  permissive 
methods,  reinforced  by  individualistic  initiative.  Never 
theless,  British  sentiment  had  long  ago  resented  the  heart- 

doctrines  of  Lord  Uringer  and  Parh'ament  hail  greatly 
modified  them,  but  still  made  negligence  the  basis  of  claim 

until  1*97.  when  compensation  without  regard  to  neg] 
was  made  compulsory  as  to  certain  hazardous  occupations. 
The  new  order  "as  extended  in  l!>no  to  cover  farmers,  and, 
in  l!>ii7.  to  cover  all  employers  in  Qreal  Britain.  Nearly 
all  of  the  British  colonies  have  followed  the  example  of  the 
mother-country.  Insurance  is  not  made  compulsory,  as  on 
the  continent  of  Europe,  but  compensation  is  compulsory  as 
in  all  employers,  if  nol  as  to  all  employees. 

The  United  States,  deriving  its  laws  mainly  from  (lie 
Common  Law  of  England,  and  not,  as  on  continental  Eu- 

rope, from  the  Civil  La-w  of  Rome,  has  followed  the  British 
example  as  to  compensation  for  industrial  accidents  with 
the  exception  that  employers  are  afforded  the  righl  of  a 
choice  between  a  reformed  law  of  liability,  still  based  on 
negligence^  and  compensation  without  regard  to  negligence. 
This  has  been  done  because  the  courts  have  taken  to  them- 

selves powers  of  nullification  of  legislative  acts,  on  grounds 
of  unconstitutionality,  that  no  cotfrt  in  Great  Britain  has 
power  to  exercise  in  relation  to  any  act  of  Parliament;  the 
authority  of  Parliament,  and  not  that  of  the  courts,  being 
the  supreme  law  of  that  land.  Nothing  in  this  country  be- 
comes  compulsory  that  a  united  public  sentiment  does  not 
force  upon  Congress,  legislatures,  and  courts  alike,  and 
public  sentiment  has  not,  in  this  state  and  country,  as  yet 
become  sufficiently  educated  to  the  need  for,  and  justice  of, 
compensation  to  justify  compulsory  measures. 

Therefore  the  new  order  in  this  country,  including  Cali- 
fornia, mainly  consists  in  abolishing  the  infamous  old 

common-law  defenses  of  assumption  of  risk  and  fellow- 
servant,  and  in  the  modification  of  the  doctrine  of  contribu- 

tory negligence  to  a  doctrine  of  comparative  negligence, 
under  which  injuries  will  be  recompensed  in  damages  in 
proportion  to  the  degrees  of  negligence  which  employer  and 
the  injured  person  respectively  contribute  to  the  injury. 
This  new  order  is  supplemented  with  an  optional  compensa- 

tion system,  without  regard  to  negligence,  which  the  em- 
ployer may  or  may  not  operate  under,  as  he  chooses.  Every 

employer  of  labor  in  California  must  do  business  under 

■me  or  (he  other  of  these  two  laws,  liability  in  damages  for 
negligence  or  liability  for  compensation  without  regard  to 
negligence.  No  other  country  gives  the  employer  any  such 
power  of  ejecting  what  law  he  will  do  business  under.  In 
all  countries  where  the  compensation  theory  has  been 
adopted  in  lieu  of  the  negligence  theory,  the  employer  is 
bound  absolutely.  In  Great  Britain  the  employer  is  bound, 
but  the  employee  is  not.  In  that  country  the  employee 
may,  after  he  has  been  injured,  elect  whether  he  will  pro- 

ceed against  his  employer,  first,  for  damages  under  the 
common  law,  with  the  old  common-law  defenses  about  as 
they  were  when  Lord  Abinger  laid  them  down,  or  under 

the  employers'  liability  law  of  1897,  which  greatly  modified 

those  defenses,  or,  finally,  under '  the  compensation  law 
without  regard  to  negligence,  as  provided  by  the  statute  of 
1907.  But  so  satisfactory  is  compensation,  with  its  limited 
payments,  that  durifig  1910,  out  of,  in  round  numbers, 
282,000  accident  claims  only  217  cases  were  carried  into  the 
courts  outside  the  compensation  law. 

The  abrogation  and  modification  of  these  old  defenses  by 

the  Brsl  two  sections  of  the  Roseberrj  law  have  probably 

:-.•.!  the  liability    "I   employe   lanugos   Cor  Buch 
accidents  as  occur  lb  their  employees,  thre   ■  tour  times 
over.     In  other  words,  instead  of  having  t"  pay  dan 
Cor  injuries  in  onlj  8  to  L21 ,  oi  thi  actioi  -  br   fhl  against 

Ihenr  they  will  probablj  have  t"  pay  damages  in  'J.'i  to 
of  all  such  cases.  Furthermore,  the  tendency  in  suits  for 
damages  is  for  juries  t"   ne  closer  year  by  year  to  allow- 

ing the  claimant  all  that  he  has  lost,  including  payment  Cor 
pain  ami  suffering  ami  disfigurement,  as  well  as  Cor  hiss 

ming  power  Cor  the  reel  of  his  life.  The  value  of  an 
industrial  life  has  been  rated  ridiculously  low  by  courts  and 
juries,  bul  the  sums  assessed  in  damages  have  doubled  with 

m  years,  although  they  will  probablj  have  to  double 
again  before  reaching  a  parity  with  the  losses  suffered  by 
those  »  ho  ars  hurt. 

It  may  I   £  interest  to  note,  just  here,  how  actuaries 
estimate  the  value  of  a  life  as  a  basis  Cor  annuity  insurance. 

A   man  of  -1   veal's,  in  g   1  health,  is  estimated  as  having  a 
capitalized  value  of  $6303  for  each  dollax-per-day  of  wages 
earned;  o  man  of  30  years  is  set  down  at  $5883  Cor  each 

dollar-per-day;  at  40,  $5235;  at  50  he  still  has  a  value  of 
$359  Cor  each  dollar-per-day  of  earning  power,  and  at  60 
he  is  worth  $3309.  Even  at  70  lie  is  rated  at  $2244.  These 
figures  are  based  upon  actuarial  mortality  tables  of  long 
standing  and  are  used  to  compute  the  present  value  of 
annuities,  and,  taking  into  account,  as  they  do,  the  uncer- 

tainties of  life,  afford  a  very  good  standard  for  measuring 
the  monetary  loss  to  a  family  of  the  life  of  a  breadwinner. 
A  miner  who  earns  $3  per  day  would  have  a  capitalized 
value  to  his  dependents  of  three  times  the  figures  above 
quoted  for  the  ages  given.  If  ever  courts  and  juries  resort 
to  such  tables  for  computing  damages  as  insurance  com- 

panies use  for  computing  the  value  of  lives  there  will  be 
such  a  rush  of  employers  to  get  under  compensation  with 
its  limited  liabilities  as  will  give  the  compensation  provisions 
of  the  Roseberry  law  all  the  efficacy  of  a  compulsory  statute, 
and  the  trend  of  events  is  unmistakably  in  that  direction. 
In  my  next  letter  I  will  set  forth  the  four-fold  justification 
of  compensation,  as  a  principle  to  be  applied  to  the  settle- 

ment of  claims  for  industrial  accidents  as  contrasted  with  the 

negligence  theory  of  adjustment. 
A.  J.  PlLLSBTTBT. 

San  Francisco,  March  25. 

The  U.  S.  Geological  Survey's  estimates  of  the  coal  areas 
of  Texas  show  that  the  bituminous  fields  known  to  con- 

tain workable  coal  cover  8200  sq.  mi.,  and  that  5300  sq. 
mi.,  not  so  well  known,  may  contain  workable  coal.  The 
known  lignite  areas  cover  2000  sq.  mi.,  and  there  are  53,000 
sq.  mi.,  extending  from  Sabine  and  Red  rivers  on  the  east 
and  north  to  the  Rio  Grande  on  the  southwest,  which  may 
contain  workable  beds  of  lignite.  The  estimated  original 

supply  of  bituminous  coal  in  Texas  is  placed  at  8,000,000,- 
000  short  tons  and  of  lignite  at  23,000,000,000  tons,  mak- 

ing a  total  of  31,000,000,000  tons  as  the  original  supply. 
From  this  there  had  been  mined  to  the  close  of  1910  a 

total  of  20,056,941  short  tons,  which  represents  an  ex- 
haustion of  approximately  30,000,000  tons,  the  exhaustion 

being  one-tenth  of  1%  of  the  original  supply.  The  supply 
left  in  the  ground  at  the  close  of  1910  would  be  equal  to 
19,000  times  the  production  of  that  year. 

Mammoth  Copper  Co.,  of  Klondyke,  Queensland,  is 
engaged  in  the  preliminary  work  of  smelter  construction. 
The  following  are  the  principal  mines  under  control  of 
the  company:  Chieftain  (working),  Allen,  Koeppeck, 
Lochinvar,  Ladrone,  Lamington, . Noonday  (working),  and 
Mountain  Maid.  The  erection  of  the  smelter  will  be  an 

inducement  to  other  owners  in  the  district  to  develop  their 
claims. 

Oke  shipped  from  Norwegian  ports  will  hereafter  be 

weighed  by  public  weighers,  who  at  the  request  of  ship- 
pers will  weigh  or  control  the  weighing  of  ores  for  export, 

and  for  each  shipment  will  furnish  a  certificate  of  weight 

to  accompany  the  ship's  papers. 
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Special  Correspondence 
NEW  YORK 

Mexican    Development   at   a    Standstill. —  Porcupine 

[881  ES    Discarded.  —  Ooppeb    Situation.  —  Company 

Notes. 

The  mining  situation  in  Eastern  financial  centres,  pai 

ticularly  in  New  York,  is  a  peculiar  one.  There  is  nol 
at  this  time  any  mining  district  in  process  of  exploitation 

in  which  any  pari  of  the  market  pnblic  is  interested.  A 

very  large  share  of  the  mining  activities  in  New  York 
is  curtailed  by  reason  of  existing  conditions  in  Mexico. 

Mining  men  who  have  recently  returned  from  the  other 

side  (if  the  Rio  Grande  are  apparently  a  unit  in  declar- 
ing that  intervention  i^  the  last  thing  that  is  wanted. 

On  the  other  hand,  intervention  appears  to  he  the  next 

mm    tin-    program.      New    Yorkers    are    I. 'Id 
that  American  mining  properties  in  places  such  as  Guana- 

juato, J'achuca.  El  Oi'm.  and  similar  centres  have  been 
turned  into  fortified  camps  and  provisioned  with  rations, 

arms,  and  ammunition  to  withstand  long  sieges.  Natur- 
ally, under  such  conditions  there  cannot  be  any  steps 

taken  in  the  development  of  new  enterprises. 

The  formal  opening  of  I  lie  mill  of  the  Dome  pn 

at  Porcupine  was  an  event  which  passed  without  excit- 

ing any  comment.  The  destruction  of  the  power-planl 
by  fire  marred  the  celebration  a  little,  hut  da 

repaired  in  time  to  proceed  without  interruption.  The 

market  followers  have  almost  entirely  discarded  Porcu- 
pine issues,  and  so  far  as  Xew  York  is  concerned,  the 

district  can  hardly  hi'  said  to  he  now  on  the  map. 

Sixtcen-cent    copper   is   having   a    reviving   effect    upon 
many    of    the    producers    that    have    lain    idle    for    a    ti   

The   old    Santa    Ke    Cold    &    Copper   M.    Co.,    with    proper- 
ties in   Santa   Fe  county.  Xew  Mexico,   is  to  he  once  more 

placed  "ii  a  producing  basis  if  present   plans  mature.     Tic 

property   is  equipped   with  a  small   smelter,   to   he   bl 
in  during  the  present   summer.     The  property  is  capable 

of  a  production  of  3,000,000  lb.  copper  per  year  at  a 
cost  of  lie.  per  pound.  This  properly  is  a  subsidiary 
of  the  General   Development   Co.     Granby  made  up  some 
of  the  ground  which  it  lost  a  year  and  a  half  or  more 

ago  when  it  made  its  sensational  drop  in  price,  ami  score  1 

a  rise  of  about  ten  points  on  in  improved  prospects.  A 
rumor  was  at  once  Started  that  dividends  were  to  he  re- 

sumed, hut  this  is  authoritatively  denied  by  officials  of 

the   company.     There   has   been   a    great    improvement   in 
conditions  at  both  the  Grand  Forks  property  and  the 

Hidden  tfeek  ■•round.  The  old  property  is  now  earning 
about  slim. null  per  month  net.  while  tin   minions  at  Hid- 

den Creek  justify  an  estimate  of  a  production  of  30,000,- 
000  lb.  per  year,  at  an  Sc.  cost  within  the  next  two  years. 
Granby  is  one  of  the  older  properties  that  is  due  for  a 
new  and  vigorous  lease  of  life  under  the  stimulus  of  16c. 

copper.    At  present  the   npany  is  spending  about  $20,   I 
per  month  in  the  development  of  the  Hi, 1. leu  Creek  prop- 

erty. Plans  for  a  smelter  are  for  the  present  held  in 

abeyance,  hut  ii  is  realized  thaj  In  Hidden  Creel 
propertj    is  brought    up  to  in. full  capacity  thi   esrion 
of   a    smelter   must    bi  i     iutlook 

in  copper  has  hai  its  effeel  upon  even  sm  h  issues  as  Ohio 
Copper,  in  whid,  [he  trading  has  reached  a  fairly  respecta- 

ble volume  recently  in  Xew  York.  The  reports  From  the 

propertj  are  nol  altogether  Encouraging.  A.  F.  Wall  has 
Mine;    the    mill:    the    tot  1.    and 

the  i  ,:,|  not  lo  he  by  any  means  - 

factory.     Ohio  Co]  per  is  one  of  the  porphyries  that  i 
to  shi  if  it  i  into  its  own. 

The  annual   report   oi 

been   issued;  the  most    interestii  ns:  the   proi 

tion  i  ...  13.95c.  per  < 
Th;-  with   1  -1.71c.    in    [910   and    16  39c    in 
1909. 

A   special   i  the  Guggenheim   Exploral 

has  been  called  lor  April  17  to  authorize  a  division  of 

the  present  stock  issue  into  shares  of  $25  par  value.    This 
will  i   change  11   utkanding  stock  of  the  company,  hut 

will  simply  jfcve  the  shares  a  lower  de   oination,  so  that 

trading  will   he   easier  to   handle.     T  therm   Ex- 
ploration is  to  be  listed  on  the  Xew  York  Stock  Exchange 

and  will  undoubtedly  lie  one  of  the  market  favorites.  The 
Greene-Cananea  management  is  considering  plans  to  alter 

the  par  value  of  its  stock,  with  the  idea  of  reducing  the 
number  of  shares   from   2.51111.11111)   to    L,000,000. 

Shareholders  of  the  Utah  Consolidated  are  feeling  some- 
what discouraged.  This  is  one  of  the  copper  properties 

that  has  not   been  rejuvenated.     The  annual  report  recently 

MEXICO  JUNES  OF  EL  ORO. 

put  out  shows  less  than  one  year's  supply  of  ore  in  sight, 
and  unless  future  developments  are  much  more  favorable 

than  those  shown  during  the  past  year,  the  end  of  opera- 
tions is  apparently  close  at  hand. 

BOSTON 

Producers'  Report  Encourages  Bulls. — Mayflower  and 

Old  Colony  'Guessing  Contest.' — Boston  Int 
in  Granby. 

The  Copper  Producers'  statement,  made  public  April  0, 
supplied  an  additional  hull  feature  to  the  copper-share 

market.  It  had  been  predicted  in  Boston  that  the  state- 
ment would  show  about  a  stand-off  between  production  and 

deliveries.  A  further  decrease  in  the  supply  of  572,431 

lb.  was  favorably  construed  by  market  interests.  Boston 
believes  that  the  surplus  of  62,327,557  lb.  as  of  April  1 
has  reached  as  low  an  ebb  as  is  desirable  for  the  healthy 

maintenance  of  the  copper  industry.  This  surplus  is  the 

smallest  amount  reported  since  the  Copper  Producers'  As 
sociation  was  formed  and  began  to  give  its  monthly  sta- 

tistics. With  a  record  output  of  steel,  with  which  copper 
travels  as  a  companion,  and  the  extraordinary  foreign 

or  copper,  Boston  is  of  .the  opinion  that  the 

will  hold  its  rise,  subject  to  the  ordinary*ebb  and 
flow,  for  some  time  to  come.  Copper  has  sold  higher  than 

16c.  in  Boston,  ami  predictions  are  freely  made  that  18c. 
will   he    reached    in   the   near    future. 

Boston  is  being  treated  to  something  of  a  guessing  con- 
test on  both  Mayflower  and  til.l  Colony.     Anonymous  let- 
ters have  been  circulated  freely  for  the  special  purpose  of 

ting  i  Hd  Colony,  asking  the  question  whether  it  is  nol 

-    ■"      lower.     Almost   before  the  No.    14  drill 
Fairly   started,    the    news   was   wired    here    that    Old 

Colony  had    foil  [ayflower  lode.     The   facts  were 
that    it    had    not    had    lime    to    find    anything.     II    is    not 

lode    will    1  .■   encountered    al  i    e.    300    ft. 
Mayflower  has  its  X...   Is,  drill  dow  10  ft.. 

aho  -I   500   ft.  M.iiv  to  pro,  which  will  take  until  the 

V  i  nil.      Mayflower   recently   sold    at    17'. 
'Hd    Colony    has    not    vet    reached    its   high    price    of   L'l  I  _.. 
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ml   10  poi  yel  in  thai 
•   still  verj  closely  bold,  within  i 

bands,  tln.-~  being  especially  true  of  Mayflower,  and 
the  putting  up  of  prices  has  been  an  easy  matter. 

The  recent   inter  inby*s  tnarkel   revival  la  nal 
ural  in  Bet  Boston  ■_'"!  in  early  in  Granny's  pro 
motioi  ranby   management   ex 

to  start  building  this  spring  the  proposed  new  Bmel 
il  Qoose  Bay,  B.  C,  where  ii  will  treal  northern 

British   Columbia   ami   southeastern    Alwkw   custom   ores. 

Bidden  Creek  property,  recently  acquired  by  the 
Granny,  is  being  put  in  condition  for  production  during 
1013.  It  is  expected  thai  the  new  property  will  produce 
around   30,000,000   lb.   copper  at    a  cost    of  nol    over   Be. 

par  pound,   with  <   ibined   ontpnl   of  tin'  new   an. I   old 
properties  around  50,000,000  lb.  at  a  cost  of  8Vfcc.  per 
pound.  Tlif  new  smelter  is  to  be  bnill  for  custom  purposes 
ami  to  treat  tin'  Hidden  Creek  ore.  Granby's  market 
improvement  is  due  to  work  getting  under  way  at  the 
"lil  property  ami  16c.  copper.  There  is  Bome  talk  of 
mi    early    resumption    of   Granny    dividends,    bnl    tliis    is 

PIOCHE,  NEVADA 

Kai:i.y  HlBTOBI  OF  THE  District  — W.  S.  GoDBB'8  WORK. 

Emm  ok  K.mi.riiaii  Failure.— Leadership  of  E.  R. 
Wooi.i.ky. 

Since  the  Salt  Lake  railroad  was  washed  into  the  Pacific 
Ocean  on  January  1.  lino,  no  one  at  a  distance  from  Pioche 
could  gather  satisfactory  ami  conclusive  information  about 
the  district  from  any  of  the  ordinary  sources  of  publicity. 
Certain  officials  of  a  greal  corporation,  whose  interests  are 
closely  interlinked  with  those  of  the  district.  gave  inter- 

views apparently  intended  to  induce  a  belief  that  Pioche 
hail  proved  a  failure.  Spasmodically  certain  brokers  in 
varoius  cities  wasted  much  good  paper  and  ink  in  telling 
of  wonderful  impending  developments  which  never  de- 

veloped. Lawyers  were  much  in  evidence  and,  however  il 
might  he  with  others,  they  were  continuously  'working"  the 
district  for  profit.  Only  recently  has  there  been  a  prospect 
so  definite  that  a  prudent  man  could  have  been  justified  in 
making  plans,  as  based  upon  reasonable  certainty.  So  many 
changes  have  taken  place  here  in  corporate  ownership  and 
control  that  a  brief  review  of  the  salient  facts  in  Pioche 
history  is  essential  to  a  lucid  understanding  of  present  con- 

ditions and  probabilities. 
Mining  began  here  in  1868,  when  Pioche  was  three  hun- 

dred miles  from  the  only  railroad  in  the  West,  with  scarcely 
a  hundred  white  neighbors  in  a  hundred  miles.  The  heaviest 
producing  mines  were  owned  by  the  Raymond  &  Ely  M. 
Co.  and  the  Meadow  Valley  M.  Co.  The  banner  year  was 
1*72.  when  three  companies  distributed  nearly  $3,000,000  in 
dividends.  The  ore  was  milled  at  Bullionville.  twelve  miles 
distant,  where  at  one  time  practically  a  hundred  stamps 
were  in  continuous  operation.  Water  was  met  at  a  depth 
of  1200  ft.  in  1874,  and  near  the  water-level  the  character 

of  the  ore  changed  and  it  could  no  longer  be  treated  by 
amalgamation.  In  1S76  the  light  flickered  for  a  few  months, 
and  finally  went  out. 

In  the  eighties  and  early  nineties  W.  S.  Godbe,  a  man  of 
remarkable  energy  and  ability,  and  with  strong  backing, 
made  heroic  efforts  to  revive  the  district,  but  in  1892  mis- 

fortune befell  the  U.  P.  R,  R.  Co.,  which  had  graded  to 
within  sight  of  the  town,  and  compelled  that  company  to 
abandon  its  plans  for  Pioche.  Coma  followed  for  twelve 
years. 

In  1894  the  best  of  all  the  old  properties  were  gathered 
together  by  the  Nevada-Utah  Mines  &  Smelters  Corporal  ion. 
This  company  also  included  in  this  district  the  Day  mine, 
on  this  side  of  Bristol  mountain,  fourteen  miles  northwest 
of  Pioche,  the  narrow-gauge  railroad  leading  to  it  from  the 
Pioche  depot  of  the  Salt  Lake,  thirty-two  mile  branch  line, 
and  certain  disconnected  properties  in  the  region,  more 
or  less  in  the  prospect  stage.  About  that  time  the  mines  on 
the  farther  side  of  Bristol  mountain,  sixteen  miles  distant, 
were  gathered  together  under  the  corporate  control  of  the 

Bristol  Consolidated   M    ft  8    Co      Hie  Bristol  mountain 

on    both    sides   of   tin  1    I'm 

many  years  yielded  large  amounts.     When  the  Godbe  ' 
paign  collapsed,  these  mines  nlso  went  into  ™i   ed  n 
W.  s.  Godbe  died,  leaving  tl  who  always  held  the 
district    in  the  same  esteem  as  their   lather  had  done.     The\ 

obtained,  through  their  fatl  ■  ■  ,  a  half  interest  in  the 
Pioche  Water  Co.,  which  is  a  very  valuable  asset,  because  il 

is  the  town's  only  source  of  water  supply.     Tins  they  held 
jointly  with  the  Nevada  I  tab,  and  also  certain  valuabh 
mining  pro]  erty. 

In  1906  they  began  to  develop  the  Susan  Duster  mine, 
then  a  recent  discovery,  owned  by  the  Ohio  Kentucky  M. 

t'o.  In  this  virgin  ground  they  opened  .an  enormous  deposit 
■  ii  silvei  lead-zinc  ore.  similar  to  the  on-  of  tin'  Black 
Ledge,  to  he  referred  to  again.  Later  the  Ohio-Kentucky 
M.  Co.  took  over  another  old  properly,  with  similar  ore, 
which  had  nol  been  secured  by  the  Nevada-Utah,  loll  tin 
ejvat  achievement  of  the  Godbes  consisted  in  opening  an 

early-day  mine,  rechristened  the  Prince,  under  the  cor- 
porate ownership  of  the  Prince  Con.  M.  Co..  which  was 

controlled  by  them,  .lust  before  the  railroad  went  out.  the 
Prince  mine,  at  an  expense  exc   ling  $30,000,  was  ex- 

haustively examined  by  an  engil   r  of  national   reputation, 

and  a  tonnage  running  into  the  millions  disclosed  of  (he  most 
desirable  lluxing  iron-manganese-sih  er-lead  ore  ever  known 
in  the  West. 

Negotiations  for  acquiring  control  of  the  Prince  in  the 
interest  of  the  U.  S.  S.  R.  &  M.  Co.  were  nearing  comple- 

tion when  arrested  by  the  destruction  of  the  railroad, 
which  caused  them  to  be  abandoned.  For  half  a  year  the 

engine  and  passenger  coach  left  here  by  the  receding  floods 
remained  chained  to  the  track.  A  little  desultory  work  was 
done  and  a  few  cars  of  ore  shipped.  The  most  important 

prerequisite  to  satisfactory  activity  was  a  spur  track  to  the 
Prince  mine,  a  distance  of  eight  and  three-fourths  miles.  Its 
fluxing  ores  were  of  too  low  grade  to  stand  wagon  haul  for 
that  distance.  Its  vertical  and  bedded  .veins  of  silicious 
ore,  while  sufficient  in  themselves  to  make  a  great  mine, 
could  be  worked  with  proper  economy  only  in  conjunction 
with  the  fluxing  ore.  With  this  spur  once  built,  there 
could  be  no  doubt  about  the  outcome  for  both  the  railroad 
and  the  district.  But  railroads,  cost  money.  The  Prince 

treasury  had  been  exhausted  in  opening  the  mine,  pre- 
vious to  the  disaster.  At  the  conclusion  of  its  period  of 

'innocuous  desuetude'  the  railroad  resumed  its  old  train 
schedule,  soon  changed  this  to  semi-weekly,  and  as  if  with 
a  fatuous  purpose  to  destroy  the  district,  immediately  re- 

duced that  to  weekly.  All  who  could  escape  fled  precipi- tately. 

•  Such  were  the  conditions  when  Ernest  R.  Woolley,  of 
Salt  Lake  City,  suddenly  came  into  the  limelight  as  the 
controlling  factor  in  Pioche  affairs.  A  professional  pro- 

moter, with  limited  means  of  his  own,  and  without  any 

large  backing  that  was  ever  disclosed,  the  announcement 
was  suddenly  made  that  he  had  secured  control  of  the 
Nevada-Utah  and  been  elected  its  president.  The  Nevada- 
Utah  Mines  &  Smelters  Corporation,  with  its  1,500,000 
shares,  distributed  among  8000  shareholders,  had  for  years 
been  a  football  of  mining  speculators.  With  a  par  value 
of  $10,  Thomas  W.  Lawson,  shortly  before  the  panic  of 
1907,  during  one  of  his  characteristic  campaigns,  ran  the 
shares  up  to  $8,  giving  the  property  a  nominal  market: 
value  of  $12,000,000  and  filling  its  treasury  with  a  hand- 

some development  fund.  When  Woolley  was  elected  pres- 
ident this  fund  had  been  virtually  dissipated  by  injudicious 

methods  and  the  company's  affairs  were  in  a  precarious 
condition.  He,  however,  appointed  Harry  C.  Parker  super- 

intendent, and  work  was  resumed  on  the  Day  mine,  which 
soon  began  producing  50  tons  per  day,  and  (his  output 
was  gradually  increased  to  100  tons.  At  about  the  same  I  ime 
work  was  resumed  on  the  No.  1  mine  of  the  Consolidated 
Pioche  M.  Co.,  a  corporate  name  which  had  been  given  to 
a  former  consolidation  of  certain  conflicting  interests  of 

the  Nevada-Utah  and  Ohio-Kentucky.  This  work  was 
pushed  to  a  junction  with  the  old  Raymond  &  Ely  1200- 
ft.   level,   and   resulted  in    finding  the   old   Black   Ledge,   a 
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lead-silver  vein  opened  by  Hie  Raymond  &  Ely  in  the  '70s. 
II.   11.  Day,  managei  of  the  Raymond  &  Ely.  believed  ii 

would  restore  thai     ipany  to  great   prosperity.     \V.  S. 

Godbe  explored  it  to  the  15Q0-ft.  level  and  found  ii  so 
promising  that,  largely  because  of  it,  lie  persuaded  the 

Onion  Pacific  railroad  management  i"  starl  building  lo 
Pioehe.     Tic  meteoric  Wbollc  .  its  conclusion  ami 

results,  make  a  story  of  absorbing  interest,  which  musl 

lie  deferred  to  another  letter,  as  must  also  the  story  of 
how  the  Prince  Con.  M.  Co.  found  a  way  out,  ami  why 

it  is  today  constructing  its  own  railroad  te,  the  Prince  mine. 

JOHANNESBURG,  TRANSVAAL 

Different  Phases  of  the  East  Rand  Proprietary  .Minks 

Affairs  Discussed. 

Alter  all.   there  Has   no  struggle   for  the  I   trol   'if   tin 

East  Ram]  Proprietary  mines,  a  compromise  having  been 
mutually  arranged  between  sir  George  Farrar  and  the 

Central  Mining  A  Investment  Corporation.  This  arrange- 
ment was  fully  endorsed  by  the  shareholders  al  the  annual 

sting,  the  majority  of  whom  fully  recognized  the  past 

services  of  Sir  George,  the  principal  founder  of  the  com- 

pany, as  tar  outweighing  any  advantages  likely  t"  he  gai   I 

at  this  late  hour  by  the  change  of  control  of  the  company's 
affairs.  It  is  quite  true  that  many  shareholders  were  some- 

what disappointed  at  the  apparent  shrinkage  in  the  ore  re 

serves  after  so  mueh  prominence  had  been  given  at  the 

previous  annual  meeting  to  the  excess  development,  hut  it 

is  not  difficult  to  see  that  this  shrinkage  i-  more  apparent 
than  real.     Those  who  are  thoroughly  acquainted  with  tin 

property   will    know    that     1.'"—    Skinner's    report    shows   all 
the  had  features  it  can  and  fails  to  recognize  any  encourag 
ing  feature  the  mines  may  seei    possess.    When  tins  is 

properly  understood  neither  Mr.  Skinner  nor  Mr.  Anderson, 

the  acting  general  manager,  can  he  blamed,  for  the  lower 

they  can  base  the  start  the  more  will  he  the  aggregate  sue 

eess  they  can  show.  Nevertheless,  while  the  property  in 
parts  has  had  prospects,  there  are  some  good  points  ahout 
which  even  the  shareholders  should  know.  It  was  disap- 

pointing that  Mr.  Skinner,  when  appealed  to  at  the  meeting 

of  the  shareholders,  did  not  on  the  spot  refute  the  figures 
given  by  one  shareholder  that  this  huge  property  had  an 
estimated  life  of  only  ten  years.  Then  again  it  seems  due 

to  the  shareholders  that  when  they  are  told  of  the  water 
feeders  likely  to  he  found  when  the  water-dike  is  inter 

.sorted  they  should  also  he  made  acquainted  with  the  fact 
that  wherever  this  water-dike  has  been  cut,  sufficient  im- 

provement in  ore  has  always  been  found  to  more  than  pay 
for  the  extra  cost  of  pumping.  No  one  will  attempt  to 
justify  the  sending  of  waste  rock  lo  the  mill  or  abnormal 

quantities  of  low-grade  ore,  hut  in  such  a  property  of  varied 
ore  grades  as  that  of  the  East  Kami  Proprietary  Mines. 
where  many  million  Ions  run  dose  to  the  profitable  grade,  il 
frequently  becomes  necessary  to  work  low-grade  ore  to  gel 
al  one  of  better  grade.  Such  a  well  equipped  property  as 
I  lie  East  Rand  must  he  worked  and  handled  in  a  liberal 
manner.  There  is  also  something  In  he  said  in  the  ease  of 
the  East  Rand  Proprietary  Mines  as  regards  large-scale 
working  and  bringing  down  working  eosis  so  as  not  only 
to  maintain  the  recent  profits  hul  p.  mine  many  million 
tons  of  ore  which  al  a  fair  working1  cost  would  he  profitable. 

The  prevailing  opinion  here  is  that  Messrs.  Skinner  ami 

Anderson  have,  not  unwisely  perhaps,  represented  the 
property  at  ils  worst,  so  as  in  make  il  all  the  easier  to  earn 

credit  for  the  results  bound  to  follow  the  adoption  of  a 
good,  sound,  ami  straightforward  method  of  mining.  The 
recent  disclosures  in  coi   -lion  with  the  East  Rand  Pro- 

prietary Mines  with  regard  to  the  calculati   if  tonnage 
milled  continue  i"  cause  discussion,     h   docs  not   seem  to 

lie    generally    known    that     the    met!   f    arriving    at    (he 
tonnage  milled  is,  with  very  few  exceptions,  on  the  Rand 
a  loose  one.  At  not  a  few  mines  it  is  based  on  results  or 

even  merely  guessed.  No  wonder  need  he  expressed  that  al 

the  East  Rami  Proprietary  Mines,  where  so  many  irregu- 
larities existed  in  the  late  administration,  the  manipulation 

of  the  tonnage  milled  should  he  regarded  as  of  small  im- 

portance. Those  who  have  had  any  experience  outside  of 
the  Rand  will  know  that,  were  it  desired,  absolute  accuracy 
could  be 

A  writer  in  a  local  mining  paper  professes  to  be  incapa- 

ble of  understanding  Mr.  Skinner's  explanation  for  the  ap- 
parent increased  costs  of  working  during  the  latter  end  of 

1911.     He    suggests    that     the    mine    manager    would    be 

■' ■hi:   tpated'  iiy  the  adoption  of  the  idea  of  working  profit 
for  work-cost  as  ■>  means  of  com]  aris   E  efficiency.    It  is 

quite  char  from  Mr.  Skinner's  report  that  the  working  costs 
at  the  East  Kami  Proprietary  Mines  have  been  apparently 
increased,  or,  perhaps  il  would  he  better  to  say.  brought  to 

their  proper  level  by  more  accurate  calculation  of  the  ton- 
men,  milled  through  not  using  a  too  small  unit  of  measure- 

ment, and  also  by  charging  the  whole  mining  cost  to  that 

instead  of  to  the  development  capital  account.  It  is  clear 
that  the  new  policy  of  calculating  the  working  cost  must 

have  a  double-barreled  effect,  by  decreasing  the  tonnage  esti- 
mated to  he  milled  through  adopting  a  correct  unit  of 

measurement,  and  thereby  creating  a  smaller  division,  and 
charging  the  full  mining  expense  to  revenue.  The  plan  of 

'emancipating'  the  mine  manager  by  adopting  the  profit  for 
cost  as  a  means  of  comparison  is  generally  reeognied  on 

the  Rand,  hut  not  perhaps  in  the  sense  I  have  suggested. 

During  the  past  six  months  as  many  managers  have  been 

'emancipated'  because  they  failed  to  produce  the  expected 
profits.  Tt  was  this  race  after  profits  that  delayed  and  in- 

tensified llie  clean-up  at  the  East  Rand  Proprietary  Mines. 

BLACK  HILLS,  SOUTH  DAKOTA 

New  Assay  SCHEDULE. — Mogul  to  Rebuild  Mill. — Home- 
stake  Report. 

A  new  schedule  of  prices  for  ore-assays  has  been  put  into 
effect  by  the  United  Stales  assay  office,  at  Deadwood.  An 
assay  for  gold  and  silver  will  he  made  for  $1,  and  iron,  lead, 

zinc.  tin.  and  copper  will  he  determined  for  $1  each.  It  is 
staled  that  this  is  the  only  Government  office  where  this 

price  has  been  made  effective,  and  it  will  no  doubt  be  liber- 
ally patronized.  Formerly  $3  was  charged  for  an  assay  for 

gold  and  silver.  The  insurance  companies  have  made  a  satis- 
factory  adjustment  with  the  Mogul  company  for  the  damage 

sustained  by  the  recent  lire  at  that  company's  cyanide  mill, 
and  as  soon  as  the  money  is  paid  over  the  work  of  rebuild- 

ing will  he  started.  A  sweeping  decree  in  favor  of  the  de- 
fendant, in  a  case  brought  in  Detroit,  Michigan,  clears  up 

the  Golden  Crest  situation  to  a  marked  degree.  In  the  suit 
a  stockholder  sued  for  an  accounting  of  the  money  spent 

on  the  property.  He  wauled  to  know  what  had  become  of 
$750,000.  Mr.  Bailie,  president  of  the  company,  was  able 
to  explain  the  matter  fully,  and  in  addition  to  finding  for 
the  defendant,  the  court  also  ordered  a  large  amount  of 

stock  and  two  large  notes  concelled.  This  leaves  the  com- 
pany with  only  a  small  bond  issue  and  a  judgment  for 

$125,000.  It  is  understood  that  the  money  is  in  sight  to 

pay  the  judgment  and  resume  work.  The  property  is  one 

of  the  best  equipped  in  (be  Black  Hills,  having  a  40-stamp 
mill,  a  tube-mill,  and  a  Moore  filter.  Everything  about  the 

property  is  in  excellent  shape,  and  it  should  be  one  of  the 
most  economically  operated  in  the  country.  The  shaft  is 
300  ft.  deep  and  shows  a  large  body  of  milling  ore.  The  mill 
has  never  been  operated,  and  it  seems  to  justify  the  old 

saying,  "a  good  mine  must  be  tested  by  litigation.' 
The  Homestake  M.  Co.  has  issued  a  report  covering  nine- 

teen months'  operation,  from  .Tune  1.  11)10,  to  December  ill, 
1011.  The  fiscal  year  of  Ihe  company  being  changed  to 
conform  to  the  calendar  year  caused  the  company  to  hold 

back  the  report  for  the  past  fiscal  year.  The  report  shows 
Ihe  following  for  the  year  ended  .Tune  1,  1011:  Ore  milled, 

L,468,263  ions:  recovery,  $5,251,454;  per  tun.  $.'1.5706;  divi- 
dends. $1,310,400;  hydro-electric  plant  expenditure,  $393,- 

088   i  loss,  $397,537.  For  the  seven  months  ended  De- 
cember 31.  1911  :  Ore  milled,  888,057  tons;  recovery, 

$3,661,152;  per  Inn.  $4,120.");  dividends,  $704,400:  hydro- 
electric   plant     expenditure.    $'2:11.134:    surplus,    $414,261. 
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There  i^  broken  in  the  -i  and  there  is 

onougb  blocked  oul  ami  unbroken  ore  i"  supply  the  1000 
stumps  for  i « <  developmenl  of  Buorite 
in  i'  j    ol    i In-   Echo  O.   M.  Co.,  al    tfaitland,   is 

ing  much  discussion.  The  body  is  an  inch  i"  a  fool 
in  width,  and  carries  a  little  gold.  It  is  aear  a  phonolite 
•  lik<\  and  work  is  tinder  waj  to  explore  its  junction  with  the 
dike.  Should  it  follow  the  Cripple  Creek  precedents,  a  body 
of  high  grade  ore  may  be  developed. 

LONDON 

PiAjs  South  Aaikrican  Copper  Syndicate.    Oro 

vii.  I  :  '      .  ,  |       .  ■  K  Minis. 

I  have  referred  briefly  t"  the  reopening  of  the  An. a  cop- 
per mine  in  Venezuela.  Further  particulars  of  recent  out- 
put and  intentions  are  now  al  band.  The  South  American 

Copper  Syndicate  was  formed  in  liin7  for  the  purpose  of  re- 
ing  ihis  group  of  copper  mines,  which  is  situated  on  the 

Barquisimeto  railway.  fifty-five  miles  from  the  porl  of 
Tncacas,  Venezuela.    These  mines  have  been  known  since 

dredging  at  oroville. 

the  sixteenth  century,  and  from  1882  to  1S94  were  worked 
by  an  English  company,  the  Quebrada  Railway.  Land  & 
<  lopper  Co.  From  1887  to  1894,  over  half  a  million  tons  of 
ore  averaging  SV-,%  copper  was  mined.  In  the  latter  year 
the  workings  eollapsed,  owing  to  inefficient  provision  for 
the  support  of  the  overburden.  At  the  time,  the  price  of 
copper  was  exceptionally  low,  so  that  it  was  impossible  to 
raise  the  necessary  capital  required  to  recover  the  mine. 
The  present  syndicate  acquired  the  property,  after  it  had 
been  inspected  by  George  Grant  Francis,  and  the  reopening 
has  been  conducted  under  the  management  of  W.  J.  C. 
Scmtton.  The  capital  of  the  syndicate  is  £7500.  The 
amount  of  cash  spent  in  purchase  and  development  has 
been  £19,950;  while  £20.625  has  been  distributed  in  divi- 

dends. The  shipment  of  ore  to  Europe  to  December  31 

last  totaled  31,67-1  tons,  averaging  9%%  copper  and  yield- 
ing 2674  tons  of  metal.  Since  the  first  of  the  year  4200  tons 

has  been  shipped.  The  directors  plan  a  rearrangement  of 
the  capitalization  and  the  raising  of  £75,000  working  capital 
for  the  purpose  of  extending  development  and  providing 
metallurgical  plant. 

Last  year  the  Oroville  Dredging  Co.  promised  earlier 
publication  of  results  than  hitherto.  However,  the  report 
for  the  year  ended  July  31,  1911,  has  just  made  its  appear- 

ance. As  the  relations  of  the  English  and  American  Oro- 
ville companies  and  of  the  English  company  operating  as 

a  subsidiary  in  Colombia  are  complicated,  it  is  advisable  to 
give  a  resume.  The  American  Oroville  company  was  formed 
in  1905  to  consolidate  a  number  of  gold-dredging  com- 

panies operating  in  California.  As  a  large  proportion  of 
the  shares  are  held  in  England,  a  new  company  was  reg- 

istered in  England  in  1909  to  acquire  the  shares  in  the 
American  company  and  eventually  to  take  over  the  direct 
management.  As  the  exchange  of  shares  is  not  complete, 
owing  to  some  American  holders  declining  the  offer,  the 
American  company  is  still  in  existence  and  is  responsible  j 
for  the  management.  Another  step  has  been  the  formation 
of  the.  Pato  Mines  (Colombia),  Ltd.,  under  English  law.  to 

acquire   gold   placers   of   thai    nam.'   in   Colombia,   South 
rica,   the   working  capital   of  which   wa     supplied   on 

loan   bj    the  American  Oroville  company.     The   report   of 
the  American  Oroville  c   pany  for  the  year  ended  Jul 
1011,  lia^  now  been  published.    As  regards  tl   Derations 
in  California,  1,433,202  cu,  yd.  «a*  dredged,  yielding  gold 
worth  $402,286,  al  an  expense  of  $261,832,  leaving  a  profit 

200,454.     The   figures   per  cubic  yard   were:    n 
10. 12c,  cosl  5.00i  The  yield  per  onbic 
yard  was  0.5c.  less  than  the  year  before,  and  il   si  was 
1.81c.  greater.    The  Hgnres  relating  to  outpul  and  eo  I 
the  previous  year  were:    Cubic  yards  treated,  5,661,612; 
yield,  $561,569;  and   profit,  $275,452.     The  decrease  this 
year  lias  been  due  partly  to  fewer  dredges  being  in  opera 
ii   I  partly  to  a  decrease  in  the  content  in  one  pari  of 
the  property.  The  profitable  ground  lefl  to  be  treated  is  suf 
Beienl  to  last  for  five  years.  Repairs  and  improvements  in 
the  Oroville  plant  have  been  suspended  until  no  further 
funds  are  wanted  al  Pato.    As  regards  the  latter  property, 
the  expenses  have  been  greater  thi   xpected,  owing  chiefly 
to  th<   si  of  the  dam.    Dp  to  July  31,  1911,  $554,129  hail 
been  advanced  by  the  American  Oroville  company  to  the 

I'aP.  company,  and  until  the  Pato  property  becomes  a  pro- 
ducer,  no  dividends  can  be  paid  to  the  shareholders  in  the 
American  and  English  Oroville  companies. 

AUSTIN,  TEXAS 

New  Concentrator  for  Van  Horn  District. — Terlingua 

Railroad  Halted. — Quicksilver  Production. 

Activity  in  the  Van  Horn  district,  west  of  here,  shows  a 
decided  revival.  The  most  notable  improvement  is  that  of 
the  Hazel  M.  Co.,  which  is  erecting  a  new  concentrating 
plant  al  the  Hazel  mine  near  Van  Horn  at  a  cost  of  $50,000. 
Charles  A.  Cutler,  of  Dallas,  is  a  heavy  stockholder  of  the 

company.  For  several  years  this  property  was  a  large  pro- 
ducer of  rich  copper  and  silver  ore.  Operation  was  sus- 

pended a  few  years  ago,  but  recently  development  was  re- 
sumed, and  it  is  stated  that  a  large  amount  of  good  ore  is 

now  blocked.  When  the  concentrating  plant  is  finished 
about  three  hundred  men  will  be  employed  by  the  company, 
it  is  announced.  The  improvement  which  this  company  is 
making  is  causing  much  attention  to  be  turned  to  the  Van 
Horn  district  by  prospectors,  and  a  number  of  claims  have 
been  located  recently.  Several  old  mines  which  have  been 
closed  for  some  time  will  be  opened. 

The  receivership  of  the  Kansas  City,  Mexico  &  Orient 

railroad  has  caused  a  temporary  suspension  of  the  construc- 
tion of  that  road  through  the  district  between  Alpine  and 

the  proposed  crossing  of  the  Rio  Grande.  A.  E.  Stilwell 
and  associates  planned  to  run  a  branch  line  from  a  point 

about  thirty  miles  south  of  here  to  the  Terlingua  quick- 
silver district,  but  it  is  now  considered  doubtful  if  this  road 

will  be  built.  There  is  said  to  be  a  prospect  of  the  Pecos 
Valley  Southern  railroad  being  constructed  through  Alpine 
and  thence  south  to  either  Terlingua  or  Boquillas.  The  ter- 

ritory in  Mexico  just  opposite  Boquillas  is  known  to  be 
rich  in  minerals  and  a  few  mines  have  been  opened  in 
that  region,  but  owing  to  their  inaccessibility  comparatively 
little  in  the  way  of  development  has  been  done. 

W.  P.  Gaines,  of  Austin,  recently  organized  a  company 
of  New  York  men,  in  which  B.  F.  Yoakum,  chairman  of  the 
Fiisco  board,  is  interested.  The  company  has  taken  over  a 
large  tract  of  mineral  land  in  the  Terlingua  district.  Some 
prospecting  has  been  done.  Several  outcroppings  of  rich 
cinnabar  ore  have  been  found.  Preparations  are  being  made 

to  develop  the  property.  The  value  of  the  quicksilver  out- 
put of  the  Chisos  M.  Co.  at  Terlingua  has  averaged  about 

$15,000  per  month  for  several  years.  The  ore  is  said  to  be 

increasing'  in  richness  as  the  depth  of  the  workings  becomes 
greater.  Recently  new  and  rich  bodies  of  cinnabar  were 
found  in  the  mine.  Several  new  claims  have  been  opened 
recently  in  the  Shaffer  district.  A  large  number  of  Ameri- 

cans who  were  prospecting  in  Mexico  at  the  time  revolution- 
ary disturbances  began  in  that  country  have  gone  into  the 

district  recently  and  are  said  to  be  meeting  with  success  in 
finding  veins  of  silver. 
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General  Mining  News 

ALASKA 

Prince   William   Sobnd 

The  Cliff   mine,  says  a   Valdez  report,  in   Mar. 
dueed  $36,000.     The  lasl  sbi]  ounting  to  $10,000. 
was  made   fn  ine  March  31.     A  compressor  and 

pomp  have  been   ordered,   in    preparation    for  developing 
levels.     Ray  Millard,  who  has  been  superintendent 

since  the  "i  eration  was  started,  has  resigned  his  position. 

Tanana 

Reports   from    Dawson   state  that   tin-  Guggenheims  are 
planning   to    atari  in    the 

...     The   Yukon   Gold   Co.'s   X".   1    Bucyrus  dredge, 
which  lias  be  sd  on  Hunker  creek,  near   Dawson, 

has  been  dismantled,  preparatory  lo  removal  t"  Fairbanks. 

Mining  has  been  started  on  tin'  creeks  near  Fairbanks. 
Eglar,  Howe  &  Peterson,  laymen  on  the  upper  800  ft.  of  (lie 
Abe  Lincoln  Association,  -auk  thri  B0  ft.  i"  bed- 
rock,  and  found  ore  assaying  as  high  as  50e.  per  pan. 

ARIZONA 

Cochise  County 

A  report  from  Willcox  says  thai  the  Calumet  &  Arizona 

company  has  bought   from  -I.  X-  Kinney  his  contract  with 

the  Commonwealth  company  for  the  old  tailing  dump  at 

that  property.  The  Calumet  &  Arizona  company  uses 
the  tailing  for  converter  linings,  and  formerly  obtained  it 
through  Kinney. 

Gila  County 

(Special    Coin-  The    March    production   of 
the  Old  Dominion  smelter  was  2,412,000  Hi.  One  copper, 
(if  which  about  95' ,  was  derived  from  ore  from  the  Old 
Dominion   and   United    I 

I.  eo    e  i'U   been  li 

Kl  I'aso  Foundry  &  Mad    traction  of  a 
separate  flue  and  dust   chamber   for  the  converter   plain. 

Plans  are  being  pt                                              of  I  Be  pres- 
ent concentrator  50%,  and  the  cla                  a  id  mill  work 

proved.    The  payroll  has  bee  ably  in- 
i  during  the  pasl   three  months  until  at  the 
the   number   of   men   working,   ineludn 
L200.     While  thi                                      ci 

over  the   I                                                     :l>  mined 

was    much    greater,    owing   to    the    higher    pri   if   cop- 

per, which  makes  it   profitable  to  mine  ore  of  lower  grade. 
i  lie   Kingdmi  shaft   at    the  United  Globe 

mine  ha!  below  the  collar.     The 
section  ha'  beer  sti    feet. 

I,.  I).  McClure,  managing  director,  and  II.  E.  Dunn. 

for  the  South  Live  Oak  Development  Co.,  are  su- 

perintending work  preparatory  to  exploring,  by  churn- 
drilling,  the  Si-hull;-.'  group  of  10  claims  southwest  of  and 

:  ilie  Southwestern  Miami.  At  the  Five  Points 

mine  of  the  Manitou  Cupper  Co.,  eight  miles  west  of  Miami, 
the  Cracker  dim  shaft  caved  in  last  week,  burying,  umlci 

•JO  ft.  of  rock  and  timbers,  Henry  I'eryam.  a  miner,  who 
was   rescued  alive  and  unhurt  after   four  days  and  nights. 

The  Miami  Copper  Co.  is  mining  and  concentrating  31   
tons  "I  ore  per  day  and  the  mill  is  reported  to  be  doing 

excellent  work.  Experiments  are  being  made  in  the  sixth 
unit  with  a  roughing  system,  with  a  view  to  increasing  the 

efficiency  of  the  crushing  department.  Emil  Deister.  for- 
merly id  the  Deister  Concentrator  Co.,  has  erected  one  of 

his  new  six-decked  slime-treating  machines  below  the  first 
unit. 

CI. .he.  April  11. 

Maricopa  County 

Reports  from  Wickenburg  state  that    the  Old  York  mine 
is  to  be  unwatered.     Thomas  Williams  is  in  charge  of  the 

property.     Work  will  be  resumed  also  at   the  Yarnell,  where 
ill   force  is  now  preparing  for  actual  production. 

Mohave  County 

Ore  said  to  assay  70',  tungstic  acid  and  to  he  the  richest 
tungsten  ore  in  the  United  States,  is  being  mined  at  the 

Williams  property  in  I  he  Big  Sandy  district.  Kingman  re- 
ports say  that  a  mill  will  be  built  soon  on  the  property  to 

handle  the  low-grade  ore.  Seeley  W.  Mudd  represented  the 

investors  who  recently  look  over  the  mines.  Ralph  Bulk- 
ley  has  obtained  rich  tungsten  ore  from  his  property  north 
of  the  Williams  mine.  The  C  &  0.  Development  Co.  mill 

is  reported  to  be  ready  for  operation.  The  Tom  Reed 

shipped  a  5705-OZ.  bar  of  silver  bullion,  valued  at  $70.11110. 
to  the  mint  as  the  result  of  its  monthly  clean-up. 

The  Shooting  Star  mine,  Stockton  hill,  soon  will  make 
shipments  to  the  smelter,  according  to  a  statement  by 

Robert  Gray,  owner  of  the  property.  The  Shooting  Star 
vein  contains  gold,  silver,  lead,  zinc,  and  copper.  Thomas 

Gray  is  in  charge  of  the  mine.  ,  Development  has  been  car- 
ried on  for  the  last  six  months.  It  is  rumored  that  the 

annual  meeting  of  the  Tom  Reed  company,  to  be  held 

soon,  will  result  in  plans  for  enlarging  the  mill.  Charles 

Grimes,' president  of  the  company,  stales  that  a  larger  out- 
put than  ever  before  is  being  made  by  the  mill. 

CALIFORNIA 

Eldorado  County 

(Special  Correspondence.) — The  Crane's  gulch  quartz 
property,  near  Placerville.  has  been  purchased  by  H.  D. 
Jerrett  and  brothers.  It  is  said  to  have  a  recorded  output 

of  $175,000.  The  .  owners  state  work  will  immediately 
commence,  and,  if  satisfactory,  a  mill  will  be  built.  The 

Placerville  Gold  Mines  Co.  is  planning  deep  development 

of  its  holding's  in  the  Placerville  district.  The  company 
controls,  the  Pacific,  Excelsior,  and  other  noted  mines.  It 
is  reported  the  main  shaft  at  the  Pacific  will  be  deepened 

to  determine  the  nature  of  the  ore  deposits.  British  capi- 
talists are  interested.  A.  Baring-Gould  is  manager.  The 

New  Linden  Gravel  M.  Co.  has  been  incorporated  to  oper- 
ate  the  Alderson  mine,  recently  taken  under  bond.  The 

property  lies  in  Cedar  ravine.  The  company  is  capital- 
ized at  $100,000,  par  value  of  stock  $1011.  D.  David,  of 

San  Francisco,  and  J.  F.  Owen  ami  I..  N.  Stickler,  of 

Placerville,  are  the  incorporators.     It    is  reported  Plumas 

capitalists    have    re-   I    operations    at    the    Cora    Dora 

idjoining  the  Ml.  Pleasant  in  the  Grizzly  Flat  dis- 
trict. ArraiiL  under  way  for  the  reopening  of 

the  Union  mine,  near  F.l  Dorado.  It  is  planned  to  sink 

lo  a  sufficient  depth  to  explore  the  ground  lying  beneath 
the  barren  belt. 

Placerville,  April   15. 
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(Special  Cones)   lence. )     The  Pocahontas  copper  mine, 
at    Lewis,   will    resume   operation   and   Bhipmeul    of  ore, 

irding  to  a  recenl  announcement  by  David  Ross,  super 
intendent  of  the  proj 

,  April  16. 
Sukinn     Cm  sty 

ial    Correspoudenee.)     The    Michigan    Salmon    M. 

Cip.  is  operating  its  placers  \\  it  1 1  on  elevator.    A  good  <!<■ 
posit  of  gold  bearing  gravel  has  been  opened  and  a  profit 
able  season  is  expected,  provided  tin:  water-supply  proves 
sufficient.    The  holdings  are  al  the  mouth  of  Know-Xoili 
ing  areek.    1..  E.  Taggel   is  superintendent.     The  Bennett 
company  is  operating  with  a  full  crewion  the  Crapo  and 
Forks  of  Salmon  claims.    Sufficient  water  has  been  devel 

oped  to  operate  three  giants.     It  is  stated  that  n   ni  de- 
velopments on  the  Crapo  have  been  particularly  satisfac- 

The  company  has  leased  its  Bl   ter  claim  to  Wilson 
A  MeLaine,  and  the  Nigger  Hill  claim  to  Qorham  McNeil. 

'flu'  Bennett  properties  are  situated  in  the  Salmon  river 
district.  I!.  McNeil  has  taken  a  lease  on  the  McNeil  claim, 
owned  by  the  Nordheimer  M.  Co.  Sufficient  water  is 
stored  to  keep  the  giants  active  until  the  end  of  June. 
Hydraulic  mining  throughout  the  county  is  in  full  blast, 
and  indications  are  favorable  for  a  fairly  prosperous  year. 
It  is  reported  interests  identified  with  the  Siskiyou  Syn- 

dicate are  endeavoring  to  consolidate  several  small  prop- 

erties in  the  Happy  ("'amp  district.  Bradshar  &  Wyrick report  the  cutting  of  a  good  quartz  vein  about  two  miles 
from  the  forks  of  Salmon  river.  The  vein  is  stated  to 
be  three  to  five  feet  wide  and  lias  been  driven  on  about 

125  ft.  Sluicing  is  about  to  start  at  the  Indian  Flat 
placers.  The  Minnetti  B.  ditch  and  flume  system  has  been 
completed  to  the  claims,  and  abundant  water  is  available. 
The  properties  are  owned  by  the  Siskiyou  Mines  Company. 

Yreka,   April   14. 
Trinity  County 

Press  reports  state  that  the  Craig  II.  Co.  will  build  a 
mill  on  its  property  at  Dedriek. 

COLORADO 

Clear  Creek  County 

(Special  Correspondence.) — Advices  concerning:  the 
transfer  of  the  Colorado  Central  mine  on  Leavenworth 
mountain  to  Henry  B.  Clifford  &  Co.  of  New  York  are 
to  the  effect  that  work  will  be  started  within  GO  days. 
The  plant  will  be  situated  at  Georgetown,  and  an  aerial 
tramway  will  be  constructed.  In  the  Lost  Treasure  mine, 
on  Columbia  mountain,  a  streak  of  ore  8  in.  wide  has 
been  uncovered  that  mills  582  oz.  silver  and  40%  lead 
per  ton.  The  discovery  was  made  215  ft.  from  the  portal 
of  the  adit.  William  Kramer  is  owner.  Work  will  be 

resumed  in  a  few  days  on  the  Homestake  property.  The 
adit  will  be  driven  ahead  with  machine-drills.  A.  L.  Ste- 

phens is  manager.  At  the  Ohio  property,  on  Bard  creek, 
a  15-in.  streak  of  $60  gold-silver  ore  was  cut.  More  ore 
is  going  out  from  the  Capital  mine  than  at  any  previous 
time,  the  estimated  production  being  $80,000  per  month. 
E.  C.  Bauman  is  manager.  Work  will  be  started  at  the 
Waldorf  mines  during  the  next  30  days.  C.  L.  Tingle  is 
superintendent. 

Georgetown,  April  10. 
Gunnison  County 

The  Forest  Queen  shaft  will  be  unwatered  and  sunk  200 
ft.  deeper.  It  is  reported  that  the  owners  of  the  Sylvanite 
mine  will  resume  operation  soon.  The  property  is  in  the 
Crested  Butte  district. 

Lake  County 

The  experimental  mill  at  the  Helena  property  has  been 
completed,  and  will  be  started  soon.  A  rich  streak  of 
ore  was  cut  recently  on  the  230-ft.  level.  During  March 
the  Wolftone  property  produced  12.000  tons  of  ore;  the 
Yak,  11,000  tons;  the  Iron-Silver,  about  4000  tons;  the 
Ibex,  7000  tons,  and  the  South  Evans  about  6000  tons. 
Outlying  portions  of  the  district  will  be  more  active  than 
for  several  years  past,  say  reports  from  Leadville. 

<  li  n  t      I 

The  Brown  Mountain  Smi  ol   Onray,  hat  ootn 
pleted  the  purchase  of  the  Hill  smelter  from  J.  M.  Tonney, 
oi  Methuen,  Massachusetts,  The  smelter  will  be  ready  tor 
■  •I  oration,  according  to  present  plans,  by  Juw 

San  Mil i  1 1.  Cot  sty 

<  .inula  Hold  Minrs  Co.  has  awarded  0.  M.  Sackett  s 

contract  for  a  tramway  from  the  Junta  mine,  in  Junta 

basin,  to  the  Bear  Creek  mill,  on  which  the  company  has  ■> 
ear  lease,  There  will  be  a  curve-station  al  the  Jim 

Crow  group  of  mini's.  A  shortage  of  ore  lias  caused  the 
shut -down  of  the  Pandora  mill,     li  is  said  thai  the  agita 
ting-tanks  al  the  Smnggler-Uni    al  Pandora,  will  not  be 
in  operation   before  July  1,  unless  the  railroad  uses  more 
^i   I  in  delivering  the  steel,    Rich  ore  was  found  recently 
al  the  San  Bernardo  property,  at  Matterhom. 

Teli.BR  County  (Cripple  Creek) 

The  El  I'aso  shaft  has  been  sunk  to  the  level  of  the 

1,'oosi'M'lt  deep-drainage  adit.  The  deepening  of  the  shaft 
was  accomplished  by  driving  a  raise,  which  for  the  328  ft. 
accomplished  cost  about  $10  per  foot,  a  saving  of  $7.50 
as  compared  with  the  expense  of  sinking. 

The  Kavanagh  cyanide  plant  has  a  new  crusher,  in- 
stalled at  a  cost  of  about  $1000.  It  is  rumored  that  the 

operators  in  the  Beacon  hill  part  of  the  district  may  estab- 
lish a  mine-rescue  station  on  account  of  difficulty  caused 

by  accumulations  of  gas. 
Mail  advices  state  that  the  sump  of  the  Golden  Cycle 

shaft,  which  is  1650  ft.  deep,  is  dry.  The  present  flow 
necessitates  pumping  450  gallons  of  water  per  minute 
throughout  the  24  hours.  The  Progressive  M.  &  L.  Co.,  a 

Denver  company,  has  secured  a  long-term  lease  on  the 
Chiekenhawk  mine,  Guyot  hill,  and  will  sink  the  shaft  to 
the  1100-ft.  level. 

IDAHO 

Shoshone  County 

(Special  Correspondence.) — The  Federal  M.  &  S.  Co. 
at,  the  Morning  mine  is  reported  to  be  making  $3500  per 
month  since  tube-concentrators  were  set  up.  A  duplicate 
of   the   present  plant  has  been   ordered. 

Wallace,  April  15. 

Four  years  reserve  supply  of  ore  has  been  blocked  out 
on  the  900  and  1200-ft.  levels  at  the  Hecla  mine  in  the 

Coeur  d'Alene  district,  according  to  a  report  by  James 
F.  McCarthy,  president  and  manager,  at  a  meeting  of 
stockholders  of  the  company  in  Spokane.  There  is  also 

a  small  reserve  on  the  600-ft.  level.  The  plan  is  to  keep 
the  development  work  ahead  of  production.  The  company 
paid  $100,000  in  dividends  during  the  five  months  ended 
December  31,  making  total  net  earnings  of  $2,370,000  at 
that  time. 

The  Hypotheek  M.  &  M.  Co.,  operating  in  the  Wal- 
lace district,  plans  to  enlarge  its  mill  equipment,  set  up 

an  electric  hoist,  and  obtain  other  supplies.  To  meet  the 
expense,  an  assessment  of  five  mills  was  levied  at  a  recent 
meeting  of  the  directors,  when  the  officers  were  reelected. 
George  V.  Harrington,  former  manager,  has  been  made 
vice-president,  and  P.  F.  Rogers,  former  superintendent, 
becomes  manager.  The  Culvor  Mining  Co.,  operating  the 

Amy  and  Matchless  on  Pine  creek,  in  the  Coeur  d'Alene 
district,  under  bond,  has  acquired  the  crusher,  jigs,  and 
other  milling  apparatus  formerly  used  at  the  old  Antimony 
mine  near  the  Amy. 

MONTANA 

Lincoln  County 

(Special  Correspondence.) — A.  M.  Balfour  states  that 
the  Blacktail  property  was  damaged  during  the  winter 
by  a  snowslide  which  came  down  the  side  of  the  mountain 
and  wrecked  a  portion  of  the  mill.  The  damage  will  not 
prevent  operation,  however,  although  some  delay  will  be 
caused.  Mr.  Balfour  thinks  that  the  plant  can  be  operated 
by  June  1.  The  Blacktail  is  a  gold  property  in  the  West 
Fisher  district. 

Libby,  April  15. 
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Silvehuow  Count* 

i:il  Correspondence.) — The  first  move  in  bringing  to 
trial  the  suit  of  the  Anai   ia  Copper  M.  Co.  againsl  the 

Bntte-Ballaklava  came  up  a  Een  days  ago  when  a  mo- 
tion was  made  on  behalf  of  the  defendant  for  a  transfer  of 

to  tl   idera]  court.     The  judge  took  the  matter 
under  advisement.  In  another  week  the  Leonard  mine, 

which  ii  ised  down  since  the  firs!  of  the  year,  will 

be  in  opera 

In  the  course  of  development  on  the  5  al  of  the 

Ophir  mine  of  the  Butte  Central  Copper  Co.,  a  fit 

of  copper  ore  about  8  ft.  wide,  and  containing  '_"-  to  '■'<', 
has  been  cut.    The  Pilot  I'm te  co 

eed  sinking  its  shaft  from  the  900-ft.  level  to 
explore  at  depth  for  son   i   the  rich  copper  veins  which 
are  supposed  to  extend  from  adjoining  mines.  Recently 

on  the  900-ft.  level  a  rich  body  of  zinc  ore  was  cut.  After 
many  demonstrations  the  Unite  &  Superior  company  has 
decided   to  construct,   near  the  new  concentrator,   i   

nnit  fjlant   fo  the  Peterson  process  of  zinc  smell 
ing.  It  will  be  ready  in  about  ten  days  or  two  weeks. 
P.  E.  Peterson,  the  inventor  of  the  process,  claims  that  be 

of  the  zinc,  95$  of  the  copper  and  gold,  and 

70  to  959!  of  the  silver.  The  copper,  silver,  and  gold  is 
to  be  saved  in  the  form  of  a  matte.  The  Butte-Alex  Scott 

is  now  shipping  200  tons  of  ore  per  day  to  the  East  Butte 
smelter,  which  is  just  about  the  capacity  of  the  ei 

Samuel  Newhouse,  of  s.-ili  Lake  City,  has  become  inter- 
ested in  the  Madison  district  through  coming  into  posses- 

sion of  the  Revenue  mine  by  foreclosure.  This  i, 
been  a  line  producer  in  the  past,  and  mining  men  declare 
that  under  modern  methods  it  can  be  made  a  profitable 

mine.  The  San  Francisco  men  who  have  secured  pos- 
session of  the  Gold  Coin  property  in  the  Rochester  district 

will  start  operation  in  a  few  days  on  a  large  scale.  New 

equipment  has  been  installed  and  the  property  can  be 
worked  at  depth.  There  is  much  ore  on  hand  awaiting 

treatment.  A  new  orebody  is  reported  to  have  been  opened 
on  the  2600-ft.  level  of  the  North  Butte,  but  official  con- 

firmation cannot  lie  obtained.  The  work  of  cutting  through 

from  the  2800-ft.  level  of  the  High  Ore  to  the  North  Butte 
to  afford  ventilation  on  that  level  is  well  under  Way,  but 
five  or  six  weeks  will  be  required  before  the  work  is  com- 

pleted. The  work  of  lengthening  one  of  the  furnaces  of 
the  East  Butte  smelter  will  be  completed  in  dune,  and  there 

will  he  as  little  delay  as  possible  in  extending  the  other  one. 

Butte.  April  13.  ' NEVADA 

Churchill  Count* 

(Special  Correspondence.) — Work  was  resumed  on  April 
15  in  the  mill  of  the  Nevada  Wonder  M.  Co..  after  a  shut- 

down of  three  months,  due  to  shortage'  of  electric  power. 
No  trouble  was  experienced  in  starting,  and  the  mill  has 
been  operating  smoothly  since  the  power  was  turned  on. 

During  the  shut-down  some  repairs  ami  improvements  were 
made  which  have  bettered  the  operation  of  the  mill,  and 

changes  are  now  under  way  which  will  increase  its  capacity 
and  efficiency.  These  alterations  will  consist  principally  of 

ig  from  intermittent  agitation  to  continuous  agita- 
tion and  placing  another  Dorr  thickener  ahead  of  the 

filters.  By  these  alterations,  it  is  expected  to  improve  the 
already  good  rate  of  extraction  ami  to  balance  the  capacity 
of  the  different  units  so  that  the  mill  will  be  able  to  handle 
its  rated  capacity  of  100  tons  per  day  with  the  best  results. 
The  necessary  machinery  has  been  ordered.  During  the 
period  of  enforced  idleness  at  the  mill,  development  was 
continued  at  the  mine.  The  two-compartment  shaft  was 
sunk  from  the  500-ft.  level  to  the  715-ft.  point.  The  last 
115  ft.  of  the  sinking  was  done  ai  the  rate  of  G  ft.  per  day 
with  three  shifts  at  a  cost  of  $26.31  per  foot.  Driving  was 
carried  on  at  several  points  and  considerable  ore  was  opened 
uii  on  the  400  and  500-ft.  levels.  The  property  is  in  much 
better  shape  than  it  was  when  the  power  was  shut  off. 

Wonder.  April  16. 
Clark  County 

Reports    from    Searchlight    say    that    operation    has    been 

resumed  at  the  Johnnie  M.  &  M.  Co.'s  property,  of  which 
Miles  S.  Gregory  is  manager.  The  mill  will  be  started 
in  the  near  future.  A  L2-ft.  vein  was  cut  recently  on 
the    300-ft.    level    of    the    Rand    mine,    formerly    known    as 

JOHNNIE  M.  &    M.  00.   MINK. 

the  Black  Hawk,  in  Eldorado  canyon.  The  ore  is  said 
to  run  about  $35  per  ton.  Robert  Dunbar,  the  principal 
owner,  is  in  charge  of  the  property. 

Elko  County 

The  D.  S.  Geological  Survey  has  just  issued  a  162-page 

bulletin.  No.  497,  entitled  'A  Reconnaissance  of  the  Jar- 

bidge,  Contact,  and  Elk  Mountain  Mining  Districts.'  The 
work  is  by  V.  C.  Sbrader.  In  addition  to  giving  a  geolog- 

ical description  of  the  districts,  and  other  purely  scientific 

information,  a  short  history  of  their  development,  and  lists 
"1  the  principal  properties  are  given.  The  bulletin  can  be 

obtained  on  request  from  the  V.  S.  Geological  Survey,  De- 
partment  of  the   Interior.  Washington. 

Esmeralda  County 

A  deep  shaft  will  be  sunk  soon  on  the  Sandstorm-Ken- 
dall  Con.   property. .   The  old   Kendall  shaft  will  be  used 

to   prospect  both   properties  in   depth. 

Humboldt  Count y 

( Special  Correspondence.) — The  National  Mines  Co.  has 
temporarily  suspended  milling  mine  ore,  pending  the 

crushing  of  about  3000  totis  on  the  old  Stahl  dumps.  Much 
of  this  assays  about  $125  per  ton  and  the  mill  is  treating 

30  tons  per  day.  It  is  handled  for  the  owners  of  the  old 

lease  on  a  royalty  basis.  The  high-grade  quartz  is  sep- 
arated from  the  ordinary  ore  and  stored  in  an  underground 

vault.  Exploration  is  being  done  at  the  Mammoth  Na- 

tional claim,  but  mining  is  prevented  by  the  litigation  be- 
tween the  National  and  Workman  interests.  It  is  reported 

tin  Arizona  mine,  near  Unionville.  will  be  shortly  placed 

in  operation.  C.  S.  Floyd  has  obtained  a  five  years  ex- 
teiilion  on  bis  lease  on  the  Hainan  property,  near  Erlach. 
The  4- ft.  vein  is  lead-silver,  and  has  some  iron  and  a 

little  gold.  Arrangements  have  been  made  for  the  erec- 
tion of  a  concentration  plant,  including  three  sets  of  rolls, 

three  tables,  two  vanners,  and  other  equipment.  The  ca- 
pacity is  to  be  50  tons.  It  is  expected  to  complete  the 

plant   by  July  1. 
Winnemucca,  April  13. 

Nye  County 

Efforts  are  being  made  toward  a  reorganization  of  the 

old  Tonopah  Golden  Crown  M.  Co..  a  Utah  corporation. 
In  a  statement  to  stockholders  in  the  old  corporation,  they 

are  reminded  that  the  company  was  formed  in  1905,  and 

operation  was  continued  through  sale  of  the  stock,  (which 

was  non-assessable,  and  when  this  source  of  revenue  was 
closed,  through  funds  advanced  by  four  directors,  W.  H. 

Dickson,  C.  K.  McCornick,  Ernest  Bamberger,  and  A.  C. 
Ellis,  Jr.  When  the  loans  and  interest  had  reached  about 

$55,000,  a  judgment  againgt  the  company  was  secured, 

and  at  a  sheriff's  sale  these  directors  purchased  the  prop- 
erty. Since  the  sale,  in  March  1011.  the  directors  claim 

to  have  expended  in  assessment  work,  taxes,  and  patenting, 

+1442.  Tin  company  had  six  months  from  March  21, 
1011.  to  redeem  the  property.     The  directors  now  offer  the 
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stockholders  the  property  on  payment  of  both  Bums  du   I, 

11,229,  or  as  an  alternative  submit  ■  plan 
iniaation  ou  au  assessable  basis,  The  new  com 

pauy  would  be  capitalized  al  $1,500,000,  with  >li:i  ■ 
each.  Of  this,  500,000  shares  would  be  Bel  aside  i>>  paj 
the  indebtedness  referred  to,  500,000  shores  would  be  pul 
in  the  treasury,  as  working  capital,  (50,000  ahares  would 
be  need   for  exchange  for  stock  of  tl   Id  company,  on 
a  basis  ol  one  share  of  new  for  two  of  old  stock,  and 
50,000  shares  would  be  used  for  promotion  purpi 

The  Tonopah  M.  Co.  in  March  milled  14,706  tons  "i  ore, 
ami  shipped  260,600  ox,  gold  and  silver  bullion,  valued  al 
1206,650.  One  hundred  tons  of  concentrate,  valued  al 
$44,700,  was  shipped.  The  nel  profit  for  the  month  >s 
announced  as  $150,940.  The  Tonopah-Belmonl  Development 
Co.  in  March  milled  S047  tons  of  ore,  and  sen!  562  toi 
the  Bmelter.  The  total  net  value  of  the  ore  is  announced  as 

1382.  The  production  of  gold  bullion  for  the  month 
amounted  to  3203  oz.,  and  silver  bullion  to  311,09]  oz.  The 

company's  net  profit  for  March  is  given  as  $1  16,629. 
The  production  of  the  Tonopah  district  for  t lie  week 

ended  April  13  is  tlms  summarized  by  the  Tonopah  Miner: 
The  Tonopah  M.  Co.  sent  3150  tons,  the  Belmont  company 

lr.'.ti  tuns,  the  Montana-Tonopah  1053  tons,  the  Tonopah  Ex- tension 1012  Ions,  the  West  End  600  tons,  and  tlie  MarXa- 

mara  390  tons,  making  the  total  production  for  the  week 
ions,  the  estimated  value  being  $198,875. 

Storey  Counts 

The  customary  weekly  reports  of  the  superintendents  of 
the  Comstock  properties  for  the  wed;  ended  April  13  show, 
among  other  things,  thai  the  Ophir,  in  the  course  of  de- 
velopment,  produced  about  200  tuns  of  ore.  and  shipped  to 
the  Kinkcad  mill  about  368  tons  of  second-class  ore.  Tn 
the  east  cross  cut  on  the  2500-ft.  level  of  the  Union  Con. 

M.  Co.  properly,  a  2-ft.  quartz  vein  was  cut  during  the 
week.  The  CTOSS-CUl  was  driven  '_!1  ft.  in  the  week.  Sam- 

ples from  six  cars  assayed  an  average  of  -+21.12  per  ton. 
A  geological  Study  has  hem  made  of  the  Patton  cross-cut. 
Tn  the  Con.  Virginia  the  three-compartment  raise  is  now 
37  ft.  long,  and  during  the  week  some  low-grade  ore  was 
saved  in  making  the  raise.  Work  in  the  mine  was  stopped 
four  days  to  allow  the  Pnmping  association  the  use  of  com- 

pressed air  in  pumping  out  the  2500-ft.  level  and  the  2200- 
ft.  level  winze  of  the  Ophir.  The  Mexican  mill  ran  81% 
of  the  time,  crushing  459  Ions  of  ore.  The  average  head 
was  $24.88  per  ton  and  the  apparent  extraction  90%.  Some 
low-grade  ore  was  saved  in  development.  The  Crown  Point 
put  1119  tons  of  ore  in  the  bins  of  the  Yellow  Jacket  mill 
during  the  week.  Along  with  other  work,  the  Pumping 
association  pumped  dry  the  2500-ft.  level  of  the  Ophir,  and 
constructed  a  dam  in  the  old  north  drift.  The  usual  ac- 

tivity was  seen  at  other  properties.  The  Ophir  company 
last  week  reported  receiving  $25,000  from  a  shipment  of 
concentrate  to  the  smelter. 

White  Pine  County 

Work  will  he  resinned  in  the  near  future  at  the  Butcher 

Boy  claim  of  the  Coppermines  property  by  the  Thompson- 
Ounn  interests,  according  to  recent  reports.  Arthur  Smith 
is  general  manager  of  the  property.  The  American  Rare 
Metals  Co.  is  to  start  development  immediately  on  its  prop- 

erty, winch  is  about  seventy-five  miles  from  Ely.  and  five 
miles  from  the  Utah  line.  The  claims  are  said  to  have  rich 

tungsten  ore.  Jeremiah  Nolan,  president  of  the  company, 
and  sons  are  visiting  the  property.  The  journey  was  by 
way  of  Oasis  and  required  a  stage  ride  of  100  miles. 

NEW  MEXICO 

Dona  Ana  County 

The  Turgite  M.  Co..  capitalized  at  $250,000,  with  shares 
$100  each,   has  been    formed   at   Las   Cruces.      The  list,   of 
incorporators  is  headed  by  E.  C.  Wade. 

Grant  County 

It  is  rumored  that  the  Eighty-five  company  will  build  a 
reduction    plant    for   its    property,    near   Lordsburg.      Last 
month  148  ears  of  ore  was  shipped  from  Lordsburg. 

On    Lone   mountain    a    prospector   named   Elliott   found 

rade  silver  ore  recently,     Near  hi-  di   very  he  alio 
fi  nti. I  old  implements  audi 

iarde  and   bj    the   Indians  u    mining.     .1.    E.   Pi 
put    in  operation   his  cyanide   plant    and   is   treating   the 
tailing  from  the  site  of  iho  old  Hears!  null,  two  miles  from 
I'inos    Alio-. 

The  third  unit  of  the  Cliino  Copper  Co.'s  co 
was  siaited  aboul  two  weeks  ago,    The  fourth  unit  should 
lie  ready  by  May.  and  the  entireaplani  operating  by  -Inly  1. 
The  Hearst   pari  of  tin-  mine  is  al   i   read]    for  produc 

Hon,  which  will  mark  tl   pain's  Brsl  treatment  of  sul- 
phid      The  two  units  of  the  concentrator  which  have 
been  in  operation  have  approached  lion  tons  per  day,  as 
against    a    rated   capacity   of    10(111   tons.      Costs  an'   said  to 
have  been  well  under  8c.  per  pound, 

Sierra  Cot     i  i 
John  Calvin  is  aboul  to  scenic  a  sot  of  hand  jigs  for 

his  mini  on  Percha  creek.  The  experimental  plaul  al  the 

I'.  S.  Treasury  property,  in  the  Black  range  district,  has 
proved    satisfactory   and    a   larger   mill    will    he   ordered. 

OREGON 

Baker  County, 

The  Yuba  Construction  Co.  has  started  work  on  the  dredge 
ordered  by  the  Powder  River  Dredging  Co.  Fred  Deland 
and  P.  J.  Ryan  have  charge  of  construction. 

C.  D.  Snyder  and  son,  of  Parma,  Idaho,  with  Joseph 
Watts  of  Granite,  are  planning  extensive  development  of 
their  placer  property  in  the  North  Fork  district  as  soon  as 
the  spring  floods  start.  The  Granite  Con.  Placer  Co.  also 
will  start  operation  soon. 

Jackson  County 

Letters  from  friends  in  South  America  have  caused  about 

twenty-five  Medford  citizens  to  plan  a  trip  to  Bolivia,  to 
investigate  gold  properties,  says  a  report  in  the  Medford 
Sun  of  April  16. 

UTAH 

Juab  County 

The  Iron  Blossom  company  ou  April  25  will  disburse 
its  second  quarterly  dividend  of  the  year,  which  will  be 
10c.  per  share,  as  against  7c.  paid  for  the  first  quarter 
on  January  12.  While  no  financial  statement  has  been 
issued,  it  is  rumored  that  after  $100,000  disbursement 
required  for  the  dividend,  the  company  will  have  $150,000 
in  the  treasury. 

Tooele  County 

The  plant  of  the  Ophir  Hills  company,  owned  by  W.  A. 
Clark,  in  the  Ophir  district,  is  to  be  doubled,  to  have  a 
capacity  of  300  tons  per  day. 

CANADA 
Ontario 

March  ore-shipments  from  Ontario  properties  amounted 
to  1714  tons,  as  against  2090  tons  in  February.  As  a 

rule,  only  high-grade  ore  was  shipped,  and  the  low-grade 
ore  properties  were  not  on  the  list  of  March  shippers. 

The  shippers  in  detail  were  as  follows: 
Ounces.         Value. 

Nipissing     343,706        $202,711 
Crown   Reserve          65,181  37,266 

O'Brien          19,S70  11,277 
Buffalo         7,670  4,500 
Cobalt  Townsite         3,000  1,750 
Trethewey          2,024  1,093 

Totals       441,451        $258,597 

(Special  Correspondence.) — The  Domes  Mines  manage- 
ment report  good  results  from  the  mill  output.  So  far  the 

extraction  will  average  97%,  and  has  reached  over  99%. 
The  results  of  the  underground  work  has  been  encouraging. 

The  West  Dome  is  cross-cutting  from  the  No.  1  shaft  at 
the  100-ft.  level,  and  is  driving  west  and  cross-cutting  north 
from  the  No.  3  shaft  at  the  same  depth.  The  Crown  Chart- 

ered expects  to  begin  operating  the  new  compressor  soon, 
and   to  reach   the   200-ft.   level   in   its  shaft,   by  April   20. 
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for  the  month  of   Februar;  •-  which  reduces 
.n    in   our   last    report    by 

that   quanl  iption    for 

the  months  of  i  February  amounted  to  33^7-4 
,  troths  l:ist  year. 

m,  increase  of  8136  I   Europaan  in- 
lonths  this  year  over 

tons,  or  at    the   rate  of  nearly  80,000  tons  per 

y.-ar.     With  an  increase  in  the  American  consumption  of 

11,596   tons,  or  al    the   rate  of   70,00  •       r  year,   a 
total   increase  of   production   of  about    150,000  tons  will 

be  required   to  maintain   American   and    European   stocks 
at  the  low  level  attained  on  .limitary  1  should  this  increased 

iption    be    maintained    throughout    the   year   in    the 
.■oris   from  northern   parte  far 

March  are  advised  as  26,764  tons.     European  stocks  have 

1482         -  isihle  supply  1932  tons  dur- 

he  month.     Imports  are   10'27  tons  less  ami  deliveries 
1926  r  than  during  the  same  i  eriod  last   year. 
The  total  arrivals. in    England  and   France   far  the  month 

5,  and  the  deliveries  17,960  tons.     The 

Chile   during   the   month   have 
Ik  en    1705    and    the    delivei  .;r.d    from    other 

-    10,623   and  vely.     The   ar- 
-  at  Liverpool  ami  at  Swansea  from  the  Onited  States 

have  been   2914   tons   bars.    1014    tons    plates,    ami    17   tons 

matte,  equal  to  about   3911   tons,  in   Lond  1   in 
Krai  i  is  Hue.     The  Chile  charters  far  the  month 

'\  iso,i  a<  1600  tons,  including  4-V>  tons  for  the  I'nited 
S 

March  Copper  Review 

By  M.siii  K.  Aitm.h.u-m The  statistics         the  month  of  March  show  an  increase  in 

stic  deliveries  of  about  11.iMIH.ihhi  lb.,  a  slight  de. 
-    in  production  of  about  7,000,000 

lb.,  due  to  the  fact  that  March  has  -  -       .  Iini- 
tiie  whole,  the  production  and  Ux 

ports  are  about  the  same,  but  the  don    -  sumption  is 
sharp  improvement    The  visible  supply  is 

stic  deliveries   can 

with  reasonable  safety  lie  counted  on  at  about  70.000.00ti 
lb.  per  month  far  the  next  two  or  three  months  and  it  can 

gland, that    there  will  bo  a  revival  in  industry  and  that    Europe 

to  take  (;  >,000,000  lb.  per  month,  so 
that  even  if  the  production  is  increased  to  135,000,000  lb. 

risible  supply  will  not    increase,  although. 
ses  i     I  tak    place. 

In  view  of  this,  it  is  difficult  to  foresee  anything  else  but 

S,  although  the  market  is  rins 
upon  an  en  s  which,  if  carried  much  further,  will 

.iption.    If  the  mar- 
an  be  kept  between   16  and  ltfW..  it  will 

md  leave  a  reninuera- 
rotit   to  the  producers.     I   understand   from  the  ma- 

i>er  people  tliat  they  are  doing  all  in  their 
..rkei   from  getting  bej  .  but 

with        -  producers  sold  out  and  the  demand  keep- 

ing up,  they  really  are  powerless  to  do  much,  and  it  is  there- 
fore likely  that,  from  time  to  time,  sharp  bulges  will  occur 

-aarket  through  tlie  consumers'  anxiety  will   be 
carried  higher  than  the  producers 

rable  influence  on  the  copper  market  which 

I  have  not  mentioned  before    s  I  that  the  entire.eoun- 

•  ran   the   depression    from 
which  is  has  suffered  during  the  last  four  or  rive  years.    The 

s  bound  to  dominate  both  of  the  po- 

nes, and  I  do  not  think  it  will  make  any  differ- 
ss  i  sts  which  party  is  in  power. 

ss  s  s  s    !i  as 
and  that,  in  addition  to  the  sound 

copper,  naturally  makes  ihe  outlook 
e  next  few  years  one  of  great  promise  to  the  copper 

trade. 
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nds. 

K    i        ■ • 

D.  J,  Si  ijjus  has  returned  to  Arizona, 

Wi  !■■'■■  Sain  i  was  :•   San  Pr      Tuesdaj  . 
M.  P.  IfOBRis  bag  returned  i"  Sail  Lake  City. 

II.  S.  D  is  returning  to  Loudon  from  Mexico. 

0.  If.  WiiirM.i  Equitable  building,  Denver. 
li   s  o  Vladivostofi  from  London. 

••  Grot  baa  gone  to  Chicago  by  way  of  Los 
ilea  , 

JOEtM  II.  Buxton,  of  Baltimore,  was  in  San  Francisco 
this  week. 

M.  .1.  Monnktte  was  in  San  Francisco  from  Los  Angeles 
this  a 

II.  \V.  Hardinoh  was  in  s.ui  Prancisco  and  Los  Angeles 
last  week. 

J.  M.  Mm  in  i.i.  is  now  ai  71  Jamaica  avenue,  Flushing, 
New  York. 

Charles  Janih  is  al  the  Hotel  Russell,  Russell  Square, 
London,  W.  C. 

David  Minn  is  manager  for  the  Needles  Smelting  ('u.. 
N   Ih's,  California. 

11.  A.  Links  is  manager  for  the  Nevada  Central  Copper 
<  lo.,  Cedar,  Nevada. 

II.  P.  Lepevre  has  gone  to  Guatemala,  expecting  to  re- 
turn by  the  middle  of  .May. 

II.  R.  Plate  bas  an  office  as  consulting  engineer  at  1-1 
Wall  Street,  New  York  City. 

C.  0.  (i.  Larcombe  bas  returned  to  Kalgoorlie  from  a 
trip  through  Eastern  Australia. 

Oliver  B.  Finn  has  returned  to  Colorado  Springs  from 
a  professional  trip  to  Alabama, 

R.  S.  Stockton  has  returned  to  Strathmore,  Alberta, 
Canada,  from  a  visit  to  Denver. 

Philip  Akgall  &  Soxs  are  consulting  engineers  for  the 
Ozark  Smelting  &  Mining  Company. 

J.  E.  Spurr  and  M.  B.  Huston  have  been  at  Ely,  Nevada, 
sampling  the  Taylor  and  Ward  mines. 

C.  B.  Lakenan  is  in  New  York,  attending  the  animal 
meeting  of  the  Nevada  Copper  Company. 

Irving  H.  Reynolds,  former  chief  engineer  for  the  Allis- 
Chahners  Co.,  has  returned  to  that  company. 

J.  Emerson  Gee  is  resident  manager  for  the  Indiana- 
Oaxaca  Mining  Co.,  at  Sola  de  Vega,  Oaxaca,  Mexico. 

C.  T.  Durell  has  arrived  in  Denver,  on  his  return  from 
tire  Philippine  Islands  by  way  of  Australia  and  Peru. 

L.  Stewart  and  J.  I.  Kane  are  on  the  engineering  staff 
of  the  Tiro  General  mine,  at  Charcas,  San  Luis  Potosi. 

Walter  Neal  is  general  manager  for  the  El  Favor  and 
Mololoa  mining  companies,  at  Hostitopaquillo,  Jalisco, 
Mexico. 

James  Heggie  is  superintendent  and  R.  B.  Green  is  as- 
sistant superintendent  of  the  A.  S.  &  R.  Co.  smelting  plant 

at  Hayden,  Arizona. 

George  Watkin  Evans  has  resigned  from  the  Washing- 
ton Geological  Survey  and  will  practise  as  consulting  geolo- 
gist at  the  Leary  building,  Seattle. 

Young  men  who  understand  work  with  Empire  and  Key- 
stone drills  and  are  willing  to  take  employment  abroad  are 

asked  to  register  their  addresses  with  the  Editor. 

Mark  L.  Requa  will  discuss  the  'Problems  that  Confront 

the  Oilmen  of  Today,'  before  the  Mining  Association,  the 
student  branch  of  the  American  Institute  of  Mining  En- 

gineers, in  room  200,  University  of  California,  at  8  p.m., 
Wednesday,  April  24.     The  public  is  invited. 

Market  Reports 
LOCAL   man     run  B§ 

...     \  pi  11  Is. 

Amim.my    ii— ii|e      Q,ulokstlver  iiimIc)   u.;* 

PPSI  IT— H4c 
Clu  Lead   i.i  ,-  .,  Km       sp.  11.  1  ;■)—  7|c 
Elno  dust,  14  ■■. .  n»i  lb.,  until  loUIMO— 8.76;  lsrge  17.60— 8.00 

Av 
Data 

\|.r. 

MET  U.    PRICES 
'  i  .mii  New   v. irk.) 

        prtoei  in  cents  per  pound,  baaed  on  whole- 
transactions,  standard   brands. 

Bllver, 

(Topper.          Lead.  Bpelter.  per  ok. 
II       I.VT ..                  11  600  58| 

1  '                          15.70                 4.20  8.00  58i 
1                           16.76                 4.20  6.60  58| 
14   Suiiil:.,\  .  No  market. 
1  i              16.80               4.20  6.66  08| 
18       15.80                 4.20  6.05  681 
17            16.80                 4.20  6.00  581 

COPPER    SHARES — BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices. 

Apr.  IS. 
Adventure    10J 

aJlouez.....    48 
Calumet  A  Arizona    74 
Calumet  .v  Hecla    4115 
Centennial    28| 

Copper  Range    65J 
Daly  West    6i 
Franklin    14| 
Gran  by    672 
Greene  Cananea,  ctf.    9} 

Isle-Royale    29 
La  Salle    7J 
Mass  Copper    8} 

Closing  Prloes 

Apr.  18. Mohawk    8  60 
North  Butte      33 
Old  Dominion      55} 

Osceola   118 
Qulney      89 
Shannon      15} 

Superior  &  Boston       3} 

Tamarack       47 
Trinity        8 
Utah  Con      14} 
Victoria       4} 
Winona        7 

Wolverine    115 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  April  18. 

Atlanta   8  .80 
Belcher    1.00 
Belmont    10.25 
B.  &B   19 
Booth   13 
Chollar   13 
Combination  Fraction      .17 
Con.  Vlrglna   69 
Florence   82 
Goldfleld  Con.    4.25 
Gould  &  Curry   12 
11m  Butler   70 
Jumbo  Extension   49 
MacNamara   25 

Mayflower   8  .03 
Mexican   3.65 

Midway   35 
Montana-Tonopah..   3  15 
Nevada  Hills   2.45 

Ophtr    1.40 
Pittsburg  Sliver  Peak    1.42 
Round  Mountain   47 

Savage   27 
Tonopah  Extension    2.17 
Tonopah  of  Nevada    8.00 
Union    1.17 
Vernal   16 
West  End    2.27 

OIL    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  April  18. 

Associated  Oil   843  62 
Brookshlre   6) 

Caribou  (New  Stock)      1.20 
Claremont   57 
Coallnga  National   15 

Con.  Midway       .02 
Empire      1.17 
Enos       .07 
Maricopa  36   64 
Midway  Premier   61 
Monte  Cristo      1.35 
Palmer   64 

Palmer  Union   8    .31 
Premier   55 

P.  S.  Petroleum   17 
Republic   38 
Sliver  Tip   90 
Sauer  Dough      1.10 
Sterling      1.40 
S.  W.  &  B   20 
Turner   80 

Union   100.50 
United  Oil   30 
W.  K.  Oil      2.20 

MINING    STOCK   QUOTATIONS — NEW   YORK 
(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 

Closing  PriceB. 

Apr.  18. Amalgamated  Copper    8  833 
A.  S.  &  R.  Co    851 
Braden  Copper    5} 
B.  C.  Copper  Co    5| 

Camp  Bird  Ltd    -7} 
Chlno    29} 
El  Oro    4 
Esperanza    8^ 
First  National    3} 
GIroux    6| 
Goldfleld  Con    4J 

Greene-Cananea    9g 
Holllnger    12J 
Inspiration    19| 
Kerr  Lake          21 
La  Rose    3g 
Mason  Valley    13} 

McKlnley-Darragh.    13 

Closing  Prices. 

Apr.  18 
Miami  Copper   8    26 
Mines  Co.  of  America    3} 

Nevada  Con   „  191 

Nlplsslng    8 
Ohio  Copper    1J 
Oroville  Dredging    IVie 

Ray  Con    20 
Santa  Gertrudis    7| 

Tenn.  Copper    41} 
Tomboy    5} 
Tonopah  Belmont    10} 
Tonopah  Ex    2} 
Tonopah   Mining    8 

Trinity    8 
Tuolumne  Copper    3} 

Utah  Copper    64J 
West  End    2} 
Yukon  Gold    3g 
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Decisions   Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Assessment  Work  Pending  Proceeding  ion  Patent 

Where  a  locator  filed  application   for  patent,  published 

notice,  and  thereafter  failed  to  perform  the  annual  repre- 
sentation work  mi  his  claim   for  several  years,  ii  was  held 

that  a  second  party  mighl  n   locate  bis  claim  as  forfeited,  al 

any  time  before  payment  of  the  purchase  pri   
and    then    obtain    an    injunction    restraining   the   original 

locator  fri  ling   patent    proceedings.     Assessment 
work  must  be  continued  up  to  the  time  when  payment  of 

the  purchase  money  is  made  to  the  Government. 

I'oore  b.  Kaufman,   (Montana)   119  Pacific,  705.     No- 
vember 24,  mil. 

Placer  Location-  Requirements — Number  i  That 
Mat  Be  Taken  by  One  Locator — Monuments — 

Dummy  Locators 

There  is  no  limit  to  the  number  of  placer  claims  thai 

may  be  located  by  one  person  or  association  of  persons; 
hence,  the  location  of  a  second  claim  eannol  be  urged  as 
indicating  the  abandonment  of  a  former  location  whose 
boundaries  do  not  conflict  with  those  of  the  second.  Monu- 

ments found  upon  ground  at  the  corners  of  a  placer  claim 
may  be  adopted  by  the  locator  as  his  own  and  will  meet 

the  requirement  that  the  claim  he  marked  on  the  ground 
by  substantial  monuments.  The  Government  alone  can 

complain  of  fraudulent  locations  by  'dummy'  locators.  Ex- 
cept   in  adverse  proceedings,  where  the  Government    is  a 
silent  party,  such  a  location  is  not  open  t<   [lateral  attack 
by  individuals. 

Riverside   (-and   &    Cement    Co.    v.   Hardwick,    (New 

Mexico)  120  Pacific,  323.     Hit   ler  lull. 

Oil  Leases    Rights  of  Sub-Lessees 

An  oil  and  gas  lease  for  fifty  years  gave  the  lessee  lie' 
right  to  develop  land  described  for  oil.  gas,  and  mineral. 
and  to  sell  the  same  whi  I.     The  lesser  sub-leased 

to  a  third  person  for  twenty  year-  the  exclusive  right  t" 
drill  wells  on  a  part  of  the  land,  work  to  commence  within 
a  specified  time.  The  sub-lessee  went  mi  the  land  and  de- 

posited a  wagon-load  of  well-drilling  tools  thereon,  intend- 
ing to  commence  work,  hut  was  stopped  the  next  .lay  by 

the  original  lessen-,  who  claimed  that  the  lessees  D: 
feited  their  rights  in  failing  to  develop  the  property  them- 

selves and  in  assigning  their  lease  in  part.  It  was  held  thai 

in  the  absence  of  an  ex]  re  covenant  to  the  contrary  the 
first  lessees  could  sublet  all  or  part  of  the  land  described  to 

a  third  party,  to  develop  for  oil  or  gas,  and  that  the  entry 

of  the  sub-lessee  was  sufficient  to  support  his  suit  against 
the  original  lessor  for  possession,  for  an  injunction  pre- 

venting the  lessor  from  further  interfering  with  him.  and 
for  damages. 

Chandler  v.  Hart.    (California)    110  Pacific.  .".Hi.      He eember  1911. 

Mining  Claims  ;    Cancellation  ok   Final 
Receipt  ixn  Entry. 

The  Secretary  oi   the  Interior  cancelled  the  final  receipt 
and  entry  for  patei  placer  claims,  on  the  ground 
that    two  of  orn   to   in   the 

wrong  land  district.    Prior  to  thf  cancellation  adverse  loca- 

tinos  were  made  coveri  ■  laims.     Subseq 
the  cancellation,  the  former  applicant  resumed,  possession  of 
his  claims  and   started    patent    proceedings  1   w.     Tin-   ad 
verse  locator  filed  suj|   claiming  thai 
when  the  first  entry  was  cancelled  the  land  in  one-; 

thereby  restored   to   the  public  domain,  and   thereupon    be- 
came subject  to  hi-  But  the  courl  lield  tl 

was  not  the  case:  that  the  ca  of  the  pat 
ceedings  men                                 ore  the  applicant    to   bi 
status  as  a  locator,  and    that, 

his  assessment  work,  his  first  I  rere  still  effective. 

MoKnight  t>.  El  Paso  Brick  Co.,  (New  York!   120  Pa- 
cific, 694.    December  23,  J911. 

Concentrates 
Most  of  these  are  In  reply  to  questions  received  by  mail. 

)ur  readers  are  invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

%  = 
CJIDE-LATCHES  on  ore-cars  are  apt  to  prove  objection- 

able  in   underground  work,  as  they  arc  apt  to  catch  on 
the  timbers  in  narrow  workin 

CTEE-MTLLINQ    ore    in    California   always   contains    a 

certain  amount  of  sulphides,  nsualh    about  '_'■ 
arc   concentrated   and    then    either  shipped   to   the  smelters. 

ground  in  tube-mills  and  cyanided.  or  treated  by  the  ehlori- 
nalion  process. 

TITORK  on  a  mining  claim  used  in  application  for  patent 

must  have  been  performed  by  the  applicant  or  his 

grantor.  Work  existing  on  claims  when  located  cannot  be 
entered  except  by  fraud,  but  work  done  by  the  locator  ma\ 
be  counted  toward  patent  by  one  who  buys  from  the  locator, 
if  it  be  otherwise  applicable. 

/"\KE  should  not  be  roasted  before  concentration,  as  it  is 
too  expensive.  Roasting  will  ordinarily  cost  from  75c. 

up  per  ton.  depending  on  the  method  employed,  while  concen- 
trating can  ordinarily  be  done  for  little  more  than  half  thai 

sum.  In  addition,  better  results  can  ordinarily  be  obtained 
on  raw  ore  than  on  roasted  material. 

PRESSURE  of  the  wind  on  a  building  varies  nearly  a- 
the  square  of  the  velocity.  Thus  a  wind  with  a  ve- 

locity of  2d  miles  per  hour  produces  a  pressure  of  2  lb. 

per  square  foot,  while  a  wind  velocity  of  40  miles  pier  hour 
has  a  pressure  of  S  lb.  per  square  fool.  It  is  probable 

that  the  pressure  on  large  surfaces  is  greater  than  on  small 

one-,  owing  to  the  disturbing  effect  of  the  edges. 

T  ARtlEST  gas-engine  units  ever  constructed  are  those  in- 
stalled in  the  new  power-house  of  the  Indiana  Steel 

Co.  at  (lary.  Indiana.  They  have  a  rating  of  3200  kilo- 
watts (4228  hp.)  each.  The  new  engines  are  of  the  twin 

tandem  double-acting  Allis-Chalmers  type,  with  cylinders 
44  by  mi  in.  The  engines  will  operate  on  blast-furnace  gas, 
and  are  to  drive  alternators  delivering  6600-volt,  25-eycle. 

3-phase  energy  to  the  power  network  of  the  Gary  mills. 

TV"  NOCKING  in  the  cylinder  of  a  straight-line  air-com- 
pressor is  often  caused  by  the  reversal  of  the  con- 

necting-rod function  in  the  middle  of  the  stroke.  If  the 

thrust  of  the  cross-head  is  downward  at  the  beginning  of 
the  stroke  it  will  be  upward  at  the  end,  and  conversely. 

Tho  prevent  knocking,  the  bearings  and  connections  should 

be  kept  set  up  as  snug  as  possible,  and  vertical  plaj 
between  the  cross-head  and  the  slides  should  be  especially 
guarded    against. 

T   ARGE    vertical    drawing-boards    may   be    arranged      - 

-*-'  venicntly  in  the  following  manner.  Screw  a  pair  of 
bearings  to  the  top  edge  of  the  board;  through  these 
pass  ,i  rod  or  piece  of  small  shafting,  running  the  entire 
length  of  the  board  and  extending  sufficiently  beyond  at 

eai  end  to  receive  a  pair  of  sprocket  wheels.  Attach 

chain  belts  to  each  end  of  the  movable  straight-edge,  and 
pass  over  the  sprocket  wheels,  and  attach  to  a  pair  of 

counter-weights  sufficiently  heavy  to  balance  the  weight 
of  the  Straight-edge  when  at  the  position  most  used.  As 

both  sprockets  are  firmly  keyed  to  the  shaft,  any  move- 
ment al  one  end  of  the  straight-edge  insures  an  equal 

amount  of  motion  at  the  Other.  Sprocket  wheels  and 
chains,  of  the  type  used  in  bicycles,  will  be  satisfactory 

for  the  purpose,  though  chain-  of  lighter  weight,  such 
as  are  used  for  hanging  pictures,  if  constructed  without 

play,  will  perhaps  lie  more  desirable.  'A  small  clip  or 
slide  fixed  to  the  projecting  ends  of  the  straight-edge  at 
the  back,  and  passing  under  the  edges  of  the  cord,  will 

pre  'in  the  straighl  edge  from  Lifting  away  from  the  face 
of  the  board. 
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EDITORIAL 

CANADA   will  begin  minting  $5  and  $10  gold  pieces  al 
Ottawa  next  month,  and  presumably   American  gold 

pieces   will   begin  s    to  find  tbeir  way  hack   across  the 
border. 

COAL  LANDS  in  Colorado  :   Hinting  to  8465  aero  have 
been  returned  to  the  United  States  by  the  Denver  & 

Rio  Orande  railway,  as  a  result  of  suits  brought  by  the 

Government,  alleging  fraudulent  entry. 

TD  ILLS  have  he™  introduced  iii  Congress  at  the  instance 

■*-'  of  the  Alaska  committee  of  the  American  Mining  Con- 

gress, providing  for  needed  railroad  building  and  leasing 
of  the  coal  lands.  Tn  the  meantime  Democrats  and  Re- 

publicans  jockey  for  position  and  the  Government  charters 

eight  British  steamers  to  transport  coal  from  the  Atlantic 
in  the  Pacific  coast. 

REPORT  of  the  Nipissing  Mines  Company  for  the  year 
1911  shows  a  production  of  4,678,074  ounces  of  silver; 

somewhat  less  than  the  preceding  year,  but  a  worthy  record 

none  the  less.  Nipissing  is  the  chief  producer  of  a  notable 

group  of  silver  mines  at  Cobalt  and  South  Lorrain,  the  La 

Rose  having  produced  3,691,797  ounces  in  1911;  the  Crown 

Reserve,  3,430,902;  Coniagas,  3,273,464;  McKinley-Darragh, 
2,551,884;  Kerr  Lake,  2,238,353;  and  Buffalo,  1,644,245. 

while  three  other  mines  produced  over  a  million  ounces 

each.  The  total  silver  production  of  Ontario  in  1911  was 

31.507.791  ounces,  all  derived  from  the  vicinity  of  Cobalt. 

EX.TRALATERAL  rights  are  not  to  be  granted  with 
claims  hereafter  located,  if  the  bill  introduced  in  the 

Senate  at  Washington  by  Mr.  Reed  Sinoot-  becomes  a  law. 
All  claims  are  also  to  be  recorded  in  the  local  land  office 

within  a  year  of  their  location.  Both  of  these  changes  are 

important  and  should  he  made,  but  the  particular  bill  is  not 

well  drawn  and  falls  far  short  of  the  thorough  general  re- 
vision of  the  mining  law  that  is  needed.  In  the  series  of 

articles  on  the  birth  of  the  American  mining  law,  written 

by  Mr.  H.  W.  MacFarren  and  concluded  in  this  number. 

il  will  be  noted  that  while  specific  changes  proposed  are 

approved,  strong  ground  is  taken  against  a  general  re- 
vision. We  do  not,  in  this,  agree  with  our  contributor,  but 

we  must  admit  the  probability  that  the  needed  changes  will 

be  made  piece-meal. 

MIAMI  has  made  a  good  record  during  its  first  year. 
Production  was  begun  on  March  15,  1911,  on  a  small 

scale,  which  was  gradually  increased  during  the  year.  The 

output  was  approximately  fifteen  million  pounds  of  copper, 

or  a  little  over  one-third  of  normal  production,  at  an  operat- 
ing cost  of  9.325  cents  per  pound.  Mr.  J.  Parke  Chanuing, 

the  consulting  engineer,  draws  attention  to  the  fact  that  the 

cost  of  mining  at  the  top  of  the  orebody,  where  the  cover- 
ing of  the  orebody  with  a  mat  of  timber  is  in  progress,  is 

necessarily  greater  than  for  subsequent  operation,  while  the 

ore  from  this  part  of  the  orebody  yields  a  less  percentage 

of  extraction  than  it  is  hoped  to  attain  later.  Under  Mr. 

Chanmng's  direction   the  Miami  is  evidently  operated   tn 
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produce  sound  technical  and  financial  results)  rather  thai 
ilar  effect. 

RAND  MINKS  made  another  record  output  in  March, 

the  production  for  that  month  reaching  830,723  ounces. 

During  1911  the  Crown  Mines  milled  1,613,400  tons.  at  a 

working  profit  of  £1,273,94>,  ,,r  15  shillings  !•  pence  par 

ton.  This  tonnage  was  exceeded  by  both  the  East  Rand 

Proprietary  and  the  Randfonteiii  Central,  which  milled 

2,194,552  tons  at  a  profll  -    " "      ■    tons 
at  a  protit  of  £862.000.  respectively.  The  record  tor  pro- 

ductivity belongs  to  the  Robinson,  which  yielded  t'J'ltUM!' 
from  591,700  i  -hillings  11  pence  per  ton.     This 
is  a  notable  record,  and  none  the  less  so  that  while  out- 

put has  been  expanding  profits  have  been  contra 

while  operating  costs  show  a  deplorable  tendency  to  in- 

-  ■  in  many  instances.  Operations  suffered,  in  several 

instances,  from  what  in  America  would  be  called  •shake- 

ups.'  In  his  speech  at  the  annual  meeting  of  the  Transvaal 
t'hamber  ol  Mints.  Mr.  11.  O'K.  Webber  sounded  a  cheer- 

ful note  of  optimism  as  !•>  the  outlook  for  future  mining, 

and  it  is  to  be  hoped  that  his  predictions  may  be  justified 

by  the  event. 

"\TETlli  (DS  ol  presentation  and  keeping  of  accounts  by 
■l-'-l    mining   companies  are  of  almost    infinite  variety,   not 

ly  complexity.     This  is  in  part  due  to  the  fact  that  the 

necessary  accounts  of  a  small  company  are  naturally  much 

fewer  and  simpler  than  those  of  I  large  corporation  where. 

for  convenience,  separate  departments  are  often  organized 

in  the  form  of  subsidiary  companies.    Waste  of  experience 

is  the  nde.  however,  and  it  not  uncommonly  happens  that 

the  system  employed   represents   the  development   of 

as  worked   out    by   the   chief   accountant.      Rut    an   un- 

factory    system    gives    nearly    as    much    trouble    in    its 

adjustment  as  in  its  continued  operation,  and  a  broad  fa- 
miliarity  with   the   Si  .    failures  of  others  would 

often  prevent  the  inception  of  a  system  of  accounting  which 

affords  present  advantage  at  the  ex]      -  great   future 
wenience.  We  welcome,  therefore,  the  organization 

of  the  International  Society  of  Mining  Accountants,  which 

announces  as  its  object  "to  promote  i      -  .'tint- 
ing and   allied   subjects  connoted   with   the   production   of 

-  and  metals  on  the  American  eontint 

-      i  may  result  from  its  activities,  and  we  wish  it  a 
full  measure 

OCTTE  faces  the  possibility  of  labor  troubles,  as  the 

-*-*  agreement  which  has  beeu  operative  for  the  past  rive 
years  expired  April  1.  and  agitation  for  an  increas  a  - 

is  being  mooted.  The  former  agreement  produced  great  gen- 
eral satisfaction,  and  it  is  to  be  hoped  that  a  similar  one 

be  made.  It  is  not  unnatural  that  world:  g 

-  ild  consider  that  the  increased  operating  profits  of  the 
-  resulting  from  the  increased  price  of  copper 

ought  to  give  rise  to  larger  returns  to  the  miner  in  the  form 
of  wages,  but  if  this  principle  is  asserted  the  miner  should 
lie  equally  read]  a  cut  in  wages  when  the  copper 
market  declines.     This  plan  obtains  in  the  anthracite 

but  has  its  <d  limitations.     A  theorist  might  pro- 
each  week  -        .   -     ipon   the  basis  of  the 

-     selling  price  of  copper  during  the  week,  but  aside 

from   the   practical   difficulties  of   such   an   arrangement   it 
has  the  disadvantag.  _  [he  burden  of  fluctua- 

tion from  the  corporation  of  large  resources,  which  is  pre- 
pared to  bear  it.  to  the  individual  of  small  resources,  who 

is  not  prepared  to  carry  it.  thus  reversing  -he  line  of  s-.-ial 
economic    derel  Periodic    readjustment 

iules.    whenever    changed    t 

seems  the  best   met]  -  _    -     .  .    relations 
between  employers  and  those  employed. 

THE  value  of  a  man  is  something  hard  to  translate  into 
figures,  and  the  time  has  passed  when  men  can  he 

bought  and  sold.  Judged  only  as  a  working  machine,  how- 

ever, it  is  possible  by  use  of  mortality  tables  to  determine 

the  probable  future  earning  capacity  of  any  individual, 

is  the  ̂ ;ure  that  actuaries  use  as  a  basis  for  annuity 
insurance,  and  it  is  interesting  to  see  that  a  miner  in  ! 

health  at  30  years  ol  age  ami  earning  $3  per  day  is  worth 

over  $17,600  as  a  working  machine.  The  value  decreases 

with  age  and  increases  with  earning  capacity.  At  50  years 

the  value  is  $4359  for  each  dollar  of  daily  wage — not  - 

stated  through  a  typographical  error  in  the  letter  on 

'The  Mine-Owners'  Liability  for  Accidents,'  by  Mr.  A.  J. 

Pillsbury  in  OUT  issue  last  week.  Mr.  Pillsbury's  letters 
now  being  published,  by  tile  way.  will  repay  the  thought- 

ful reading  of  everyone  interested  in  the  betterment  of 
labor  conditions,  as  well  as  those  concerned  with  the -     ■'  mining. 

ELECTRIFICATION  of  the  lines  of  the  Southern  Pa- 

cific railway  which  circle  San  Francisco  hay  is  ol  in- 
terest to  the  copper  miner  as  creating  a  considerable  local 

demand  for  that  metal.  But  trade  follows  regular  channels. 

so  that  this  supply  will  be  drawn  from  Kastern  points. 

Practically  all  of  the  copper  of  the  United  States  is  pro- 

duced west  of  Chicago,  yet  six  of  the  eight  refineries,  rep- 
lug 95  per  cent  of  the  total  output,  are  situated  on 

the  Atlantic  seaboard.  This  is  the  result  of  present  eeon- 
ronditioiis.  Nearly  all  the  manufacturers,  both  of 

finished  and  unfinished  products,  and  a  large  majority  of 
consumers  are  in  the  Eastern  states,  while  a  minor  point  is 

that  the  associated  gold  and  silver  must  usually  be  sent 

East,  and  can  be  shipped  more  cheaply  and  safely  by 

freight  while  h-eked  tip  in  blister  than  by  express  in  the 

form  of  dore  bullion.  Reasonable  continuity  .if  operation 

--ciitial  to  the  success  ol  refining  and  manufacturing 

industries,  and  this  is  conditioned  upon  continuity  of  de- 

mand. 1  "tit il  the  Pacific  seaboard  is  much  more  densely 
populated  than  at  present,  so  as  to  afford  continuity  of 

demand  through  force  of  numbers,  local  metal  refining 
and  manufacturing  will  continue  to  grow  but  slowly. 

R1VKKS  exemplify  the  law  of  compensation.  By  then- 
work  they  build  up  alluvial  plains  of  great  fertility, 

and  then  proceed  to  devastate  them  in  times  of  flood.  Con- 
ditions have  been  serious  in  the  Mississippi  Valley  recently, 

but  public  attention  has  been  diverted  from  them  by  ah- 

ing  interest  in  the  Titnnic  disaster.  The  natural  action 

large  river  traversing  a  flood  plain  is  to  build  up  U 

which  serve  to  confine  it  to  its  course  under  ordinary  cir- 
cumstances, especially  when  these  are  reinforced  by  human 

effort.     But  when  the  river  rises  unusually  high  in  times 

-  ruction  will  result  unless  the  levees  can 

steadily  lie  maintained.  In  1S!H)  the  Mississippi  broke 

through  its  levees  uear  New  Orleans  and.  flowing  with  a 

current  of  15  miles  per  hour  through  hakes  Ponchartrain 

and  Borge.  spreading  devastation  in  its  course,  entered 

Mobile  bay  in  such  volume  and  velocity  as  to  destroy  the 

fishing  and  oyster  industries.  A  worse  offender  is  the 

Yellow  river  (Huang-bo)  of  China,  which  traverses  for 
hundreds  of  miles  an  extensive  plain  that  is  almost  without 
relief.  Within  historic  times  it  has  more  than  once  com- 

pletely changed  its  course,  ami  has  wrought  so  great  de- 

struction as  to  well  deserve  the  name  of  'China's  Sorrow.' 
-   ierable  sums  are  required  to  control  the  activities 

rs,  an  ->  erial  mess;i_  g    -- 

the  President  ha-     -  •   an  appropriation  of  ̂ r^T.OOi) 

to  supplement  that  of  if.fiO.OOO.  made  earlier  in  the  year, 

for  the  up-keep  and  protection  of  the  levees  along  the  Mis- sissippi. 
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Progress  of  the  Zinc  Industry 

lined  in  importance  •>!  recent  years, 

;i-   .,   comparison   of   the   United   States  output    of    lull 
with  ilim  ours.     Producti   i   Bpelter  in   1890 

»a~    77,637    Ions   and    the   average    price    per   pi   I   at 
New  V..ik  whs  3.M  cents.    In  lull  the  output  was  268,526 

and  the  average  price  per  pound  5.78  cents.     I    

pared  with  the  advance  in  production  and  price  the  im- 

provements in  the  metallurgy  might  seem  disproportionate, 

for  the  century-old  Belgian  process  Mill  largely  holds  its 
own  in  Bpite  of  much  study,  tor  zinc  is  an  unruly  metal 
Mini  offers  stubborn  resistance  to  the  metallurgist  Musi 
of  the  sine  ores  treated  today  throughout  the  world  are 
complex,  containing  important  quantities  of  silver,  lead, 
and  copper.  In  tin'  Belgian  plants  the  recovery  of  lead 
and  silver  is  seldom  over  7<>  per  cent,  and  is  often  much 
leas,  while  a  most  important  factor  which  militates  against 
tin-   further  extension   of   the   pr   ss   in   old   regions  and 
its  introduction  in  new  is  the  question  of  labor.  Not  only 
are  the  demands  of  labor  increasing,  but  also  it  becomes 
increasingly  difficult  t..  replace  men  of  the  older  generation 
with  skilled  furnacemen.  Even  in  Belgium,  where  perhaps 
the  greatest   skill   in   operating   retort    furnaces   is  t"   be 
found,  this  pressure  begins  to  be  felt,  and  ten. Is  to  be   > 
mi. re  aggravated  each  year.  Improvements  which  will  do 
away  with  the  requirement  of  skilled  labor  and  yield  an 
increased  saving  of  associated  metals  are  .-it  a  corresponding 
premium.  Two  electric  zinc  plants  are  now  in  operation 
in  Scandinavia  and  though  the  technical  results,  judged 
from  a  Belgian  standpoint,  are  low,  the  operating  profit  is 
considerable,  thus  meeting  the  requirements  of  the  basal 
definition  of  metallurgy  as  the  art  of  making  dollars  out  of 
ores-  The  art  of  electric  zinc  smelling  is  in  its  infancy, 
improvements  must  and  will  be  made,  and  there  seems  good 
reason  to  believe  that  electric  furnaces  embodying  the 
essential  feature.-,  of  the  Belgian  process  and  duplicating 
or  improving  on  its  conditions  as  to  chemical  reactions, 
temperature,  and  physical  conditions  are  likely  in  the  near 
future  to  receive  increasing:  application. 

In  the  meanwhile  attention  has  been  generally  focused 
upon  better  dressing  of  the  ores  preliminary  to  furnace 
treatment.  In  the  United  States  this  took  shape  first  in 
development  of  magnetic,  and  later  of  electrostatic,  con- 

centration. Fire  concentration  has  only  been  used  in  special 
<aso,  and.  while  the  Wcllierill  and  Barllelt  processes  have 
permitted  direct  treatment  of  low-grade  and  mixed  ores  in 
special  furnaces,  they  have  only  been  adapted  to  the  making 
of  pigment.  Spelter  is  still  made  here,  as  abroad,  in  re- 

torts. In  Australia,  as  in  the  United  Slates,  (here  are  large 
bodies  of  low-grade  mixed  sulphide  ores  containing  zinc 
that  formerly  were  valueless.  With  the  successful  develop- 

ment of  the  flotation  processes  these  came  to  yield  valuable 
concentrates.  At  first  they  were  shipped  to  Europe  for 
treatment  but  eventually  a  zinc  smelter  was  built  at  Port 
Pirie.  It  is  interesting  to  note  that  this  plant  was  con- 

structed along  standard  lines  and  that  the  chief  troubles 

that  have  been  met  in  getting  it  to  running  smoothly  arose 
from  the  lack  of  a  sufficient  supply  of  specially  trained 
laborers.  That  success  has  been  achieved  proves  again  thai 
in  building  up  a  new  zinc  smelting  centre  there  is  nothing 
inherently  impossible,  but  merely  an  unusual  number  of 
minor  and  annoying  difficulties.  With  the  high  labor  costs 
obtaining  in  Australia,  an  electric,  furnace  would  seem  to 

have  advantages,  but  when  construction  began  there,  the 
work  in  Sweden  had  not  gone  so  far  as  now,  and  it  is  said 
that  even  in  Sweden  a  quarter  of  a  million  dollars  was 

spent  before  the  present  practice  was  developed. 
In  California  conditions  are  similar  to  those  in  Australia. 

There  are  considerable  bodies  of  complex  zinc  ores,  and  at 

least  a  small  local  market  for  spelter  with  easy  aceeas  i"  the 
KM,     Flotation  Can  be  applied  to  ll   v-  and  a  aatisfai 

•   •entrato  can  lie  made.    'I',,  ship  iius  to  existing  furnaces 

nbaoYbs  the  bull-  m  the  possible  profit  'I'"  establish  an 
ordinary    retorl    furnace   would   be  t < ■   face   labor   troubles 
under  all    the  usual   disadvantages,   «nli   a    few    i   ill  in  r  lo 

California,      Electric   smelting    i-    being    tried    with    g   I 

prospects   of   success,   but    leaching   pre   sse>,    to   be    !"l 
lowed  by  electrolytic  precipitation,  are  also  being  studied, 
and  at  the  n   cm   it  s.ems  probable  that  development   in 
California   will  lie  along  this  line. 

In  Canada  a  determined  attempt  is  being  made  to  find  a 
process  ilini  may  he  applied  with  profit  ill  zinc  smell  ing, 
and  a  Government  commission  is  now  studying  the  subject. 
An    electric    furnace    was   built    and    a    series   of    trial    runs 

made,  but  the  large  scale  work  was  stopped  before  final 
results  were  obtained.  For  the  present  the  commission 

seems  to  be  content  with  watching  work  elsewhere,  though 
doubtless  in   lime  the  experiments  begun   in  British   Colum- 

bia will   be   resinned. 

The  latest  country  to  attempt  local  treatment  of  its  zinc 

ores  is  Japan,  In  thai  country  there  are,  as  in  the  United 

Stales,  Canada,  anil  Australia,  considerable  bodies  of  mixed 

sulphide  ores  ul'  which  the  zinc  content  has  heretofore  been 
largely  wasted.  In  part  these  ores  have  been  dressed  and 

shipped  to  Europe.  Export  shipments  of  zinc  in  ore  in 
1909  amounted  to  152  Ions,  and  in  1!)10  and  1911  the  figures 

were  141)  and  14li  Ions  respectively.  This  zinc  was  valued 

al  $320,000  to  $400,000,  but  in  the  same  years  spelter  was 

imported  into  the  Empire  as  follows: 
Short  tons.  Value. 

10(1!)        3,206  $995,663 

1910        6,786  L,407,151 
1011         7,395  L,587,339 

It  is  now  announced  thai  (he  Mitsui  Mining  Company 

will  build  a  smelting  plant  at  Onmta  on  the  island  of 
Kyushu.  The  principal  source  of  ore  will  be  the  Kamioka 
mine,  which  belongs  to  the  same  company,  and  which  is 

situated  near  Toyama.  The  ore  at  this  mine  contains  10  to 
25  per  cent  of  zinc,  2  to  14  of  lead,  about  15  ounces  of  silver, 
and  a  small  amount  of  gold.  The  present  annual  output  is 
about  10.(1(10  Ions.  Wet  concentration  followed  by  flotation 
treatment  of  zinc  middling  from  Wilfley  tables  is  employed. 

The  flotation  process  was  developed  locally,  and  a  technical 

description  has  not  been  published.  It  is  interest  ing  to 
learn  that  the  new  smelter  is  to  be  of  standard  type,  though 

owing  to  the  absence  of  clay  of  the  best  quality  a  special 

process  is  lo  be  used  in  making  the  retorts.  This  follows 

American  experience,  where  great  improvement  has  re- 
sulted from  introduction  of  the  hydraulic  press  into  retorl 

making.  One  peculiarity  in  the  new  Japanese  planl  is  that 

the  retorts  are  to  be  heated  with  waste  gas  from  the  by- 
product coke  ovens  now  being  built  at  the  Miike  coal  mine. 

In  the  United  Slates  natural  gas  and  producer  gas  have  both 
been  used,  but  we  believe  this  is  the  first  attempt  to  utilize 

coke-oven  gas  in  this  manner.  That  there  will  be  many  dif- 
ficulties before  the  new  works  run  smoothly  is  to  be  ex- 

pected, but  with  cheap  fuel,  abundant  labor,  a  satisfactory 

supply  of  ore,  and  a  high  price  for  metal,  the  project  is 
certain  of  final  success.  Whether  Japan  will  become  an 

exporter  of  spelter  is  a  problem  for  the  future.  Too  little 
is  known  yet  of  the  available  supplies  of  zinc  ore  and 
Japanese  workmen  have  still  lo  be  trained  in  the  difficult 
art  of  zinc  smelting.  It  is  believed  that  the  ore  supply  is 
sufficient,  and  it  is  known  I  hat  on  the  Siberian  coast,  as 
well  as  in  China,  there  are  deposits  to  supplement  those  of 
Japan,  but  the  training  of  a  large  group  of  workmen  in  an 
art  new  to  them  is  a  long  task,  and  for  some  time  even  the 
capable  engineers  of  the  Mitsui  company  will  have  their 

hands  full  supplying  the  local  market. 
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Possibilities  of  British  .Papua 

Bv  A.  W.  Allen- 

The  results  of  exploration  into  the  interior  of  British 
Papua  have  shown  how  little  was  known  of  the  country 

at  the  time  of  my  stay  there,  for  some  15  months,  ten 

years  ago.  The  intrepid  daring  of  the  hands  of  ezp! 

who  have  of  recent  years  contributed  so  much  to  our  knowl- 
edge, is  an  object  lesson;  and  their  experiences  and  records, 

apart  from  claiming  our  interest,  are  of  considerable 
nomie  value  in  estimating  the  potentialities  of  that  part 
of  the  world. 

The  search  for  gold  in  Xew  Guinea  was  the  object  "t 
a  party  of  Australian  prospectors,  as  long  ago  as  1878. 

Their  quest  was.  however,  unsuccessful;  and  the  death  roll 

disheartening.  In  1884  a  British  Protectorate  was  pro- 

claimed, tin-  first  Commissioner  succumbing  from  malaria. 
The  Protectorate  was  subsidized  by  three  of  the  Australian 
stales  to  the  total  amount  of  $75,000  per  annum;  and.  in 
1888,  a  year  marked  by  the  discovery  of  the  first  goldlield. 

the  portion  annexed  was  proclaimed  a  part  of  the  British 

Empire,  and  became  a  Crown  Colony.  In  1902  the  admin- 
istration and  control  was  placed  in  the  hands  of  the  Com- 

monwealth of  Australia,  the  title  being  afterward  altered 

from  British  New  Guinea  to  Papua,  the  original  native 
name  of  the  island. 

The  first  Lieutenant-Governor  appointed  was  Sir  William 
McGregor,  at  one  time  principal  medical  officer  at  the  Fiji 

Islands,  where  his  capabilities,  beyond  his  medical  duties, 

had  been  duly  recognized  by  the  Colonial  Office.  His  ap- 
pointment to  British  Xew  Guinea  was  a  particularly  wise 

one.  his  natural  administrative  ability  being  coupled  with 

a  knowledge  of  hygiene  and  medicine  which  was  of  ines- 
timable value  in  the  pioneer  work  connected  with  the  de- 

velopment of  a  tropical  country.  To  the  soundness  of  the 

first  administration  Papua  owes  much  of  its  present  stabil- 

ity, and  the  white  population  their  personal  security.  Th-- 
law  as  to  the  confiscation,  and  prohibition  of  manufacture, 
of  any  kind  of  weapon  among  the  natives,  did  much  toward 
the  elimination  of  inter-tribal  feuds:  and  the  strict  meas- 

ures taken  in  respect  to  the  sale  or  gift  of  alcohol  to 

natives  were  of  considerable  benefit  to  the  community.  The 
two  principal  towns.  Port  Moresby  and  Samarai.  were  laid 

out  on  healthful  sites,  the  latter  being  situated  on  an  i- 
a  short  distance  from  the  mainland.  Swamps  were  drained, 

muts  were  planted,  and  strict  by-laws  dealing  witli 
the  question  of  the  exposure  of  even  small  quantiti 

fresh  water  on  private  property  resulted  in  a  marked  dim- 
inution of  malaria  and  the  local  extermination  of  the 

mosquito.  The  system  of  recruiting  the  native  police 
the  ranks  of  the  discharged  prisoners  from  the  jails  was 
a  bold  but  successful  move,  a  neat  uniform  and  an  anti- 

quated carbine  giving  them  a  sense  of  importance  and 

authority  incompatible  with  a  lapse  to  criminality;  and. 
at  the  s  e,  placing  the  demonstration  of  the  majesty 
of  the  law  in  the  hands  of  a  body  of  men  who  were  feared 

by  the  natives  on  account  of  thejr  knowledge  of  the  country 
and  their  acquaintance  with  suspicious  characters. 

To  the  east  and  northeast  of  the  mainland  the  Possession 
includes  several  hundred  islands,  the  healthfulness  of  the 

climate  varying  indirectly  with  size.  A  number  are  of 
coral;  others  are  of  volcanic  origin,  with  or  without  asso- 

ciated coral.  The  coral  island*  arc.  necessarily,  low-lying. 
and  the  temperature  is  remadcably  equable,  m 

an  absolute  minimum  of  clothing,  day  or  night,  throughout 

the  year.  A  cruise  an  ong  these  islands  is  an  experience 
not  soon  forgotten.  On  all  sides  are  seen  brilliant  patches 
of  green  foliage,  in  a  sea  of  a  clearness  and  color  never 
found  outside  the  blue  Pacific;  the  general  effect  being  often 

accentuated  by  a  beach-line  of  bright  yellow  coral  sand. 
The  rate  of  growth  is  phenomenal,  and  the  tidal  formation 

of  a  diminutive  island  is  followed,  almost  in  mediately,  by 

signs  of  vegetative   activity;   and   a   few   months   will   see 

the  starting,  by  a  cocoanut  or  two  and  a  few  rubber  se 
of  what,  in  a  few  years,  will  he  a  dense  tropical  jungle. 

The  reefs  and  reef-Mats  form  aquaria  of  intense  interest 
to  the  marine  zoologist.  On  the  reefs  may  be  seen  the 

cheaper  varieties  of  sponge;  and  tidal  exposure  to  the 
blazing  sun  seems  to  cause  no  retardation  of  growth  or 

development.  In  the  shallow  waters  may  be  found  a  num- 
ber of  forms  of  diminutive  mother-of-pearl  oysters,  with 

vivid  nacre  colorings.  Immense  anemones  provide  homes, 

in  the  protection  of  their  tentacles,  for  shoals  of  small  fish 
whose  distinct  and  brilliant  markings  are  in  strange  con- 

trast to  the  coloring  of  their  protectors.  In  return  for 
h  dging  they  doubtless  act  as  lures  for  the  benefit  of  their 

hosts..  In  the  deeper  water  of  the  lagoon,  sponge  of  excel- 
lent quality,  beche  de  mer,  and  pearl  shell  are  recovered 

by  naked  divers;  and  the  bed  of  the  lagoon  is  clearly  vis- 
ible, on  a  calm  day.  to  a  considerable  depth.  Green,  or 

alderman,  turtle  are  plentiful  in  season  and  form  a  meat 

supply  for  the  remainder  of  the  year,  the  flesh  being  salted 

and  'jerked'  in  South  American  fashion.  Tortoise-shell  is 
exported,  hut  because  of  the  great  length  of  time  taken 

by  the  turtle  to  reach  maturity,  the  amount  of  it  is  not 
likely  to  increase.  Nature  endeavors  to  make  compensations, 

the  number  of  eggs  from  a  single  'sitting'  often  exceeding 
one  hundred.  These  are  left  to  hatch  themselves  in  the 

sand,  but  the  advent  of  the  young  turtles  is  awaited,  with 

hungry  anticipation,  by  a  score  of  predatory'  fish,  and  few- 
are  allowed  to  survive  their  first  swim. 

The  flora  of  the  islands  is  not  without  interest.  The 

rainfall  in  Papua  would  be  viewed  as  phenomenal  in  other 

climes;  and  the  frequent  and  alternating  applications  of 
heavy  rain  and  blazing  sun  on  decaying  vegetation  has 

produced  a  soil  unexcelled  in  fertility.  Tropical  flowers. 
in  immense  variety,  are  found;  and  the  air  is  laden  with 

their  heavy  perfume  during  the  short  space  between  day- 
break and  sunrise.  Few  of  these  survive  the  heat  of  the 

sun.  the  majority  withering  almost  as  soon  as  open.  In- 
teresting examples  can  be  found  illustrating  transition 

stages  between  wind  and  insect  fertilization;  and  the  in- 
and  bees  often  show  an  absence  of  the  trained  (or 

natural)  sense  of  selection  in  the  source  of  their  food 

supply.  The  result  is  that  cross-fertilization  between  dif- 
ferent varieties  is  common,  producing  abnormalities  in  what 

are  generally  distinguished  as  fruit  and  vegetable.  Pawpaw, 
banana,  and  plantain  are  grown  between  cocoanut  trees;  and 
these,  with  yam,  taro.  and  sweet  potato  form  staple  articles 
of  diet.  The  sweet  potatoes  produced  are  very  small,  and 

a  native  once  explained  to  me  that,  in  the  soft  loamy  soil 
of  the  coral  islands,  the  tuber  had  no  stones  to  grow  against 

and  expand!  Timber  is  available  in  quantity  and  most  of 

i'  is  unusually  hard.  I  observed  more  than  one  instance 

of  a  mode  of  protection  against  'leaf-cutting'  ants,  notice- 
able in  South  America.  A  fighting  variety  of  ants  is  given 

housing  in  hollows  in  the  tree  trunk,  and  is  supplied  with 
food  obtainable  from  nectaries  in  the  base  of  each  leaf. 

The  constant  patrolling  of  the  trunk,  branches,  and  stems 

serves  as  a  protection  for  the  leaves  against  the  destructive 

ity  of  ants,  and  is  an  interesting  example  of  the  inter- 
dependence of  plant  and  animal  life. 

The  coral  islands  arc  generally  protected  by  outlying 

-.  so  that  so  far  as  bad  weather  is  concerned,  they 

are  habitable.  The  natives,  however,  have  different  views 

on  the  matter,  and  numbers  of  families  leave  for  the  main- 

land, or  the  larger  islands,  before  December.  That  month 
sees  the  commencement  of  a  period  of  calm  weather  until 
the  tail  end  of  the  Indian  monsoon  makes  itself  felt,  in  a 

terrific  tempest,  about  the  middle  of  February.  The  usual 
trade;  winds  then  set  in  for  nine  months,  and  the  natives 

return  in  their  eauoes  to  their  island  homes  and  congratu- 
late their  less  timorous  countrymen   on   the   fact   that   the 
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upheaval  has  again  bean  postponed. 
In  pua  there  is  no  area,  of  anj  extent,  where 

gold  li.i-  bean   looked   for  and  do!    bund.     In  the  larger 
islands,  Nonnanby,  Sndest,  si.  Aignan,  RossaJ,  ami  Mama, 

derable  qnantitiea  have  been  obtained  from  alluvial  de 
posits.     At    Mama   (W   Hark   Islands)   several   veins   arc 
being  worked;  and,  from  an  interesting  article  by  II.  Malum 
n    the  Australian  Mining  Standard,  it   is  seen   that   there 
are  several  mill-  at  work  there,  and  at  least    tyanide 
plant,  the  latter  handling  the  tailing  from  on   inca 
ore  at  the  rate  of  250  tons  per  week.  A  number  o)  prop 
ertiea  an  li<iiiLT  opened  ui  the  vicinity,  and  there  is  little 
ilcnilit  that  later  •'!!  attention  will  be  re-directed  i"  the  other 
islands,  whose  prospects  may  be  gauged  from  the  amount 
"i  gold  which  has  been  recovered  from  the  beds  of  all  the 
watercourses.  Little  or  no  prospecting  has  been  done,  the 
miners  preferring  a  profitable  alluvial  claim  elsewhere  to 

The  total  exports  from  the  colony  during  1010  were  val 
nc.l  iii  about  halt  a  mill   lollnra,    in   this  amount,  the 
gold    i   In. ii..n    aci   ted    for  $300,000,    nearly    half   "i 
which   came    I  n.m   the    Woodlark    Islands.      The   while    pop 
ulati   'I  the  colony  has  increased  atendilj  since  annexation, 
but  the  total  number  i-  still  under  1000  persons.  The 
development  of  the  interior  will,  doubtless,  give  opportunity 
for  the  development  of  mining  and  other  enterprise,  and 
the  profitable  investment  of  capital. 

Labor  is  |  lentiful  and  the  Papuans  are  willing  to  work 
if  handled  cheerfully.  One  weakness  was  very  appai 
at  first  -homesickness.  To  counteract  the  effects  of  this, 
the  natives  are  indentured  under  Government  supervision, 
generally  for  a  year,  and  sign  on  and  off  before  a  magis- 

trate. This  arrangement  is  an  excellent  one,  and  protects 
both  employer  and  employee.    The  wages  paid  amount  to 
about   $2.50   per  month,  and   rice.     The  natives  are   kept    in 

NATIVE  MORTUABX   PLATFORM. 

PAPUAN    NATIVES. 

NATIVE    WOMEN    AND    HOUSE. 

SAMABAI,  BRITISH  PAPUA. 

the  search  for  vein  gold,  and  possible  disappointment.  In 

Papua  the  prospector,  with  the  help  of  a  few  'boys',  expects 
a  much  higher  return  than  would  satisfy  him  elsewhere. 

The  unhealthful  conditions  prevailing  on  the  mainland 
are  no  encouragement  to  systematic  prospecting  for  gold. 
As  the  country  is  developed  the  general  conditions  will 
doubtless  improve  in  every  way.  Large  amounts  of  gold 
have  been  obtained  from  alluvial  deposits  in  a  number  of 
localities;  and  fresh  deposits  are  being  discovered  as  the 
yield  from  the  older  ones  decreases.  There  is  little  doubt 
that  dredges  could  be  worked  in  the  rivers  with  considerable 

profit. 
J.  P.  Thomson  makes  the  following  statement  in  his 

interesting  book*  on  the  country:  "It  is  a  somewhat  re- 
markable fact  that  the  geological  features  of  British  Papua 

are,  in  a  considerable  degree,  identical  in  character  with 
those  of  Australia,  some  of  the  specimens  being  coincident 
with  those  of  the  Silurian  series  from  goldfields  in  New 
South  Wales;  while  some  of  the  fossiliferous  rocks  were 
obtained  from  beds  of  clay  similar  to  those  at  Geelong  ami 
Cape  Otway,  in  Victoria.  From  the  foregoing  remarks, 

it  may  not  altogether  be  unreasonable  to  assume  that  min- 

eral areas  of  great  value  may  yet  await  discovery     .     .     . " 
•'British  New  Guinea,'  by  J.  P.  Thomson,  p.  191. 

thorough  check  by  wise  legislation  and  official  action. 
Any  description  of  the  country  would  be  incomplete 

without  a  brief  reference,  at  least,  to  local  habits  and  ens- 
toms.  These,  together  with  the  language  used,  seem  to 
vary  with  every  tribe;  and,  doubtless,  much  remains  to  be 
discovered.  Primitive  simplicity  prevails  in  matters  of 
dress ;  a  piece  of  pandanus  leaf  for  the  men  and  a  shredded 

cocoanut-leaf  petticoat  for  the  women.  'Wives'  are  bought, 
sold,  or  exchanged,  but  any  form  of  marriage  is  unknown. 
Dissolution  of  the  equivalent  contract,  if  any,  is  common 

as  soon  as  a  change  seems  desirable.  Foodstuffs  are  ob- 
tained from  neatly  kept  gardens,  and  the  love  of  barter  is 

a  significant  trait  in  their  characters.  Smoked  clams  are 

exchanged  for  sago ;  tobacco  changes  hands  for  betel-nut ; 
and  cooking  utensils  for  a  supply  of  sugar  cane. 

Disposal  of  the  dead  is  made  in  curious  fashion.  In 

some  places  the  corpses  are  placed,  naked,  on  a  shaded  plat- 
form, some  height  above  the  ground,  and  allowed  to  decom- 

pose. In  other  eases  burial,  in  a  sitting  posture,  is  the 

custom,  the  corpse  being  made  to  face  the  east.  The  pos- 
sibility of  meeting  the  ghost  of  a  dead  person  is  a  constant 

source  of  terror  for  three  nights  after  death.  After  that 
time  the  spirit  is  supposed  to  cease  to  exist.  There  are  no 
evidences  of  a  native  religion,  or  of  any  form  of  worship. 
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Tensile  Strength  of  Electrolytic 
Copper  on  a  Rotating  Cathode 

By  C.  W.  Hkn-n-ett 

As  earl;  as  L8651  il  was  noticed  that  (luring  electrolysis. 
if  the  cnthode  were  rotated,  a  higher  current  density  coold 

be  used.     Ai   ig  those  actually  making  nse  of  this  was 
Wilile.  who  patented  a  process  in  1875,  using  for  the 
cathode  a  vertical  iron  cylinder  which  was  rotated.  The 

Current  density  used  in  this  process  was  never  more  than 

'Jn  amperes  per  square  fool  i'-'.-  A.  per  sq.  dm.). 
The  next  important  commercial  application  of  thi 

eiple  was  the  Elmore  process.  In  this,  the  cathode  was 

a  mandrel,  rotating  vertically,  over  which  agate  burnishers 
rotated,  keeping  the  deposited  copper  tubes  smooth,  and 

of  constant  thickness  throughout.  This  process  is  used 
commercially  in  Europe  at  present  in  the  manufacture  of 

seamless  copper  HiIm-s.  The  rurrent  density  used  is 
more  than  30  amperes  per  square  foot  (3.3  A.  per  sip  dm.). 

The  copper  thus  obtained  has  a  tensile  strength  of  from 

36,000  to  50,000  lb.  per  square  men  (25  to  35  kg.  pi 

mm. i.  depending,  it  is  stated,  on  the  speed  of  rotation.2 
However,  a  part  of  this  inerease  in  tensile  strength  over 
that  of  copper  precipitated  on  a  stationary  cathode  is 

most  likely  due  to  the  increase  in  the  rate  of  burnishing, 

lor  we  have  here  a  true  analogue  to  the  process  of  rolling. 
Due  to  the  increased  rate  of  rotation,  the  tube  i 

under  the  agate  burnisher  faster,  thus  giving  more  and 

more  an  approximation  to  the  cold-rolled  copper,  with  its 

correspondingly  higher  tensile  strength.  The  Dumonlin 
process  substituted  a  burnisher  of  sheepskin  for  the 
of  the  Elmore  process.  It  was  claimed  that  the  animal 
fat  insulated  the  projections,  thus  tending  to  {rive  a  more 

even  surface.  The  current  density  was  run  up  to  40  am- 

peres per  square  foot  (4.4  A.  per  sq.  dm.).  No  mention 
is  made  of  the  strength  of  the  deposit.  This  was  tried 

commercially  in  England,  hut    failed  completely. 

Emere  19,  patented  a  process3  for  making  a  cop- 
per wire  by  plating  copper  on  a  rotating  mandrel,  wound 

around  with  a  spiral  of  insulating  material.  The  strip 

between  the  insulating  material  was  then  pulled  off  and 

drawn  down.  In  1809  he  likewise  patented  a  process4  for 
making  copper  bars.  A  copper  strip  was  wound  spirally 
around  a  cathode  which  was  rotated.  The  strip  was  thick- 

ened p.  a  bar  by  depositing  the  copper  on  it  while  rotating. 
A  larg  iliode  was  rotated  slowly. 

s.  (i.  Cowper-Cowles  patented'  practically  the  same 
process,  using  a  smaller  cathode  and  rotating  it  more  rap- 

idly. The  T".  S.  patent  called  for  a  process  using  a  cathode 
moving  "at  such  a  rate  of  speed  that  will  cause  the  hydro- 

gen bubbles  to  be  thrown  off  from  the  metal  deposited  oi 
the  cathode,  ami  cause  such  friction  between  the  metal  de- 

posited on  t|„.  cathode  and  the  electrolyte  as  to  yield  ti and  smooth 

i   a  cathode   12  in.   (30  cm.)   in  diameter  rotating 
ICIoTI  r.p.m..  and   an   electrolyte  of   12.5%    copper  snip 
and    13?J     sulphuric    acid,    at    about    70°C,    with    a    CUl 
density  of  200    I  preferably  17«]    am] 
(22  to   Is  ,\.   per  sq.  dm.  I.  copper  foil  was  obtained  which 
was  even  stronger  than  the  best  cold-worked  copper, 
results  would    have   been    more   conclusive    if   a   thicker  de- 

posit  had  been    precipitated  and  tested. 
Five  reasons  are  given  for  rotating  the  cathode: 

•Excerpt  from  a  paper  presented  at  the  Twentv  first  Gen- 
eral Meeting  of  the  American  Electrochemical  Society  in 

Boston.  Mass..  April  Is  to  20.  1912. 

'See  Electrochemical  and  Metallurgical  Industry,  6,  41.' 
(1908),  for  review  of  these   processes 
tElectrochev  al  Industry,  Zja 
»U.  s.  Patent,  No.  396,773,  Januarj  s.  1899. 
«TJ.  S.  Patent.  No.  638,917, 
■'■English  Patent  No.  26.724.  1898.  U.  S.  Patent.  No.  S44  029 February  20,  1900. 

'Mineral  Industry.'  9,  329    C190 

1.  The  electrolyte  is  stirred  and  impoverishment  is  pre- 
vented. 

'_'.  The  coj^xr  is  burnished  by  the  friction  with  the  elec- trolyte. 

3.  Foreign  matter  is  eliminated,  thus  preventing  "tree 

formation.' 4.  Air  bubbles  are  brushed  away,  thus  preventing  'nodule 

formation.' 5.  Thickness  of  deposit  is  uniform. 
There  is  little  doubt  that  all  of  these  factors  enter  into 

and  tend  to  increase  the  tensile  strength,  and  to  enhance 

the  character  of  the  deposit.  However,  it  seems  highly 

improbable  that  the  factors  given  above  are  the  only  ones 
entering  into  the  equation.  For  this  reason  it  was  deemed 

expedient  to  make  some  experiments,  to  see  if  other  fac- 
could  be  found,  and  to  find  their  true  relation  to  the 

tensile  strength  of  the  deposit.  Then  the  principle  was 
to  be  applied  to  the  brasses  and  bronzes  with  the  hope 
that  alloys  of  high  tensile  strength  would  he  obtained. 

With  the  copper  the  various  factors  were  studied  by 

holding  others  constant  and  varying  one  for  a  series  of 

runs.  In  this  way  the  effect  of  speed  of  rotation,  current 

density,  concentration  of  electrolyte,  and  temperature  were 
determined.  The  apparatus  consisted  of  an  electrode  holder 
designed  to  rotate  continuously  at  any  speed  up  to  6000 
r.p.m..  and  carry  300  amperes. 

The  lest  pieces  were  11.04  to  0.06  in.  (1  to  l..">  mm.)  thick. 
The  actual  deposit  before  turning  down  was  much  thicker. 
The  measurements  of  the  cross  section  were  taken  with 

micrometer  calipers,  reading  directly  to  0.003  in.  (0.027> 
mm.).  These  pieces  were  then  broken  in  an  Olseu  testing 
machine.  Five  or  more  tests  were  made,  and  their  average 

taken  as  the  true  tensile  strength. 

During  the  runs  it  was  found  necessary  to  burnish  the 

deposit  once  or  twice.  A  mechanical  burnisher  was  not 
desirable,  for  it  would  be  open  to  the  objection  that  the 

copper  was  being  'rolled'  as  in  the  Elmore  process.  There- 
fore it  was  deemed  best  to  stop  the  run  once  or  twice,  de- 

pending on  the  relative  rate  of  stirring  and  on  the  current 
density,  and  burnish  with  emery  paper.  This  was  done  by 

holding  the  paper  against  the  rotating  tube.  The  surface 
was  then  washed,  treated  with  a  strong  solution  of  potas- 

sium cyanide  to  remove  grease,  and  then  with  1 : 1  nitric 
acid  solution  to  slightly  roughen  the  surface  and  insure 

thi'  adherence  of  the  next  layer  of  copper  deposited. 
In  general,  if  a  solution  be  stirred  during  crystallization, 

the  crystals  resulting  are  smaller  than  those  from  the  same 
solution  without  stirring,  because  more  nuclei  are  formed. 

In  depositing  a  metal,  then,  if  it  be  precipitated  directly 

in  the  crystalline  state,  smaller  crystals  should  be  produced 

if  the  solution  be  stirred  vigorously.  However,  the  pre- 

cipitation of  the  metal  in  the  crystalline  state  directly 
is  not  at  all  probable.  It  is  likely  that  the  metal  conies 

down  in  a  condition  analogous  to  a  'melt.'  and  then  crys- 
tallizes from  this.  By  rotating  the  cathode  the  uncrvstal- 

lized  material  is  agitated  and  smaller  crystals  result.  The 

force  of  the  rotation  tends  to  move  the  material,  forcing 

it  to  develop  new  crystal  centres,  and  in  this  way  prevents 

the  growth  of  large  crystals.  Hence  in  precipitating  cop- 
per, smaller  crystals  were  expected  from  the  run  where  the 

rotation  was  rapid. 

It  is  also  known  that  the  tensile  strength  of  steel,  cop- 
per, etc..  is  increased  by  rolling.  Rolling,  it  is  generally 

admitted,  does  nothing  more  than  break  down  crystal  aggre- 
.  giving  a  more  finely  crystalline  mass.  Hence,  with 

the  precipitated  copper  an  increase  of  tensile  strength  was 
expected  with  a  decrease  of  crystal  size,  as  the  rotation  was 
increased.  When  this  was  tried  the  results  showed  that 

the  theory  was  correct. 

A  solution  containing  20$  1  HS0..5EO  and  12'f  HsSO, 
ised.  The  temperature  at  starting  was  35  I  .  This 

was  desirable,  for  trial  showed  that  this  was  the  tempera- 
ture maintained  throughout  a  run  at  the  current  density 

used.  500  amperes  per  square  foot  (55  A.  per  sq.  dm.). 

The  deposits  were  treated  alike,  and  every  precaution  was 
used  to  keep  all  conditions,  save  speed  of  rotation,  constant. 
The  experiments  showed  that: 
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I.  Copper  Ik>^  been  deposited  ebetrolyticaUy  m  »  eur 
rent  density  of  l'»"'  amperes  per  square  foot,  or  abonl 
130  amperes  per  square  decimetre. 

•_'.  In  il   leetrolytic  precipitation  of  a  metal  the  crystal 
-•■-  as  the  cathode  is  rotated  no    rapidly,  other 

thingt  |nal. 
3.  The  crystal  size  decreases  as  the  enrrenl  density  in 

-.  and  ineraasae  aa  the  temperature  i 

4.  The  ooneentration  of  the  electrolyte  can  lie  varied 
quite  a  little  without  changing  the  character  of  the  deposit. 

5.  1 1  the  precipitation  is  carried  on  at  a  high  tempera 

tun-  an  effect  similar  to  annealing  is  accomplished  during 
the  electrolysis. 

ii.  The  tensile  strength  of  metals  varies  inversely  aa  the 

crystal  size,  and  hence  any  factor  tending  to  ■! 
crystal  size  tends  to  increase  the  tensile  strength. 

7.  Tln>  effect  of  rapidly  rotating  the  cathode  and  of  in- 

creasing the  enrrenl  density  is  to  inn-ease  the  tensile 
strength,  the  crystal  sise  being  decrease. I. 

s.  A  g   1  deposit  of  copper  could  apparently  be  obtained 
al   an   infinite  current  density  if  die  stirring  "ere  efficient 

enough  to  prevent   impoverishment. 
9.  The  current  efficiency  at  a  high  current  density  with 

rapid  rale  of  rotation,  is  high,  it  being  99. 6  per  cent. 

10.  Hard-drawn  copper  can  be  deposited  on  a  rotating 

cathoile  at  almost  any  current  density,  it'  the  temperature 
be  kept  down:  and  likewise  annealed  copper,  if  the  tem- 

perature be  kept  at  about  75°C. 
II.  Electrolytic  copper  has  been  obtained  having  a  ten- 

sile strength  of  68,000  lb.  per  square  inch  1 47.fi  kg.  per 
sq.  mm.). 

12.  A  deposit  as  good  as  the  best  can  be  obtained  with 

a  enrrenl  density  of  2400  amperes  or  more  per  square  foot 
(264  A., per  sq.  dm.)   with  the  rate  of  stirring  used. 

13.  With  the  alloys,  the  trouble  is  most  likely  a  ques- 
tion of  colloidal  material. 

14.  Acid  solutions,  with  readily  soluble  salts  and  no  pos- 
sibility for  the  formation  of  colloids,  should  be  sought  for 

as  electrolytes  in  alloy  precipitation. 

Russian  Platinum  Market 

St.  PETERSBtrRG  CORRESPONDENCE 

The  position  of  the  platinum  market  is  a  weakening  one. 
The  demand  is  very  limited;  in  fact,  it  is  confined  to 

'asking  prices.'  It  is  said  that  the  stagnation  and  weak- 
ening in  price  for  platinum  on  the  Ekaterinburg  market 

is  connected  with  the  sales  of  larger  parcels  of  platinum 
by  the  platinum  industrial  company  under  official  prices. 

Offers  of  platinum  on  the  part  of  the  starateUi  (local  semi- 

independent  workmen )  remain  as  before.  Larger  supplies 
are  expected  to  be  offered  shortly,  because  some  of  the 

staratclli  who  had  not  worked  in  the  winter  time  are  getting 

to  work  again  now.  Speculators  positively  refuse  to  pay- 
high  prices.  They  have  considerable  stocks  which,  however, 

are  in  strong  hands:  consequently  are  not  likely  to  weaken 
the  market.  The  price  for  83%  metal  is  now  9  rubles  90 

kopeks  per  pood.  A  considerable  increase  in  the  produc- 

tion is  expected  in  the  course  of  the  present  year  at  the 
mines  of  the  Platinum  Industrial  Co.  in  the  Verehotur 

district,  which  has  decided  to  extend  and  develop  as  fat- 
as  possible  the  exploitation  of  its  platinum-bearing  areas. 

Producer-gas  plants  have  been  utilized  to  drive  cen- 

trifugal pumps  at  Greenbushes,  in  Western  Australia,  and 

the  experiment  has  been  so  successful  that  it  is  probable 
that  this  method  will  be  feasible  in  the  Pilbarra  district. 

where  the  greatest  drawback  to  development  is  the  short- 
age of  fuel  supply. 

Lead  deposits  on  Dolgoi  island,  which  is  south  of  Nova 

Zembla.  have  been  investigated  by  Russian  engineers,  who 
find  that  six  veins  of  lead  ore  occur,  estimated  to  contain 

altogether  800.000  tons  of  ore.  The  climate  is  said  to  be 
favorable  for  working. 

Mines  in  Northern  Sinaloa 

Bj  As  Occasional .Contributoh 

The   town    of    r'uerte,   in    northern    Sinaloa,   was   Mist    gel 
tied  in   1556  by  the  Spaniards.     The  ruins  of  the  old  stone 
tori,  on  the  river  hank,  north  of  the  eliun-li.  could  still   be 

seen   a   tew   years  sii       t'hoix   is  411   miles   from    Fuerte, 
only    nine    hours    ride    away.      The    lost    Qloria    1'an    mine, 
according  to  Spanish  records,  is  abonl   15  miles  east  from 
the  Lluvia  de  Oro  mine,  on  the  south  of  the  trail  to  DriqUB. 
The  ruins  of  the  old  hacienda  on  the  creek  below  can  still 

a,  ami  pieces  of  ores,  similar  to  the  liatapilas  cues. 
can  he  found  there.  The  old  trail  can  also  be  seen  where 

it  starts  up  the  mountain.  Many  parties  have  spent  much 

time  ami  money  trying  to  find  this  mine,  and  even  Porfirio 
Diaz  is  said  to  have  had  a  party  there  for  a  month.  The 

Guadalupe   Viejo,   from   all   accounts,   is   a  comparatively 

low-grade  silver  mine;  the  Gloria  Pan  was  high-grade. 
There  is  no  trail  from  Urique  to  the  Fuerte  river,  locally 

called  the  San  Miguel,  at  San  Ignacio;  it  is  near  Tuvaris, 
15  to  20  miles  below.  The  Oro  Fino  never  was  a  mine  or 

had  any  value,  being  simply  a  stock-jobbing  scheme.  At 

the  Calabacillas  mine  there  are  only  two  known  ore-shoots, 
the  El  Poro,  which  is  not  extensive  and  was  worked  only 

about  150  ft.  deep,  and  the  San  Geronimo,  discovered  in 

1900.  Here  the  ore-shoot  is  300  ft.  long  and  developed 
500  ft.  on  the  dip;  the  vein  is  on  the  contact  of  rhyolite 

and  andesite,  entirely  free,  even  on  the  lowest  level.  This 
shoot  has  averaged  a  yield  of  $16  gold  per  ton  for  the 

whole  production  over  an  average  width  of  about  16  ft. 

The  production  has  been  $3,000,000.  There  is  an  old  tail- 
ing pile  of  10,000  tons  of  an  average  value  of  $4,  made 

by  the  Mexican  owners,  but  since  A.  H.  P.  Wynne  took 

it  over,  the  tailing  probably  averages  00  to  70c.  They  grind 

coarse,  amalgamate  on  plates,  and  leach  in  cyanide  vats. 
The  production  of  the  San  Pedro  and  San  Anastacio  mines 

(one)  according  to  Manuel  Perez,  has  been  $2,500,000; 
silver  was  then  $1.29  per  ounce.  It  was  worked  to  a  depth 

of  only  350  ft.  and  not  far  on  the  strike.  The  La  Dura 

mines,  unless  quite  recently,  have  not  been  worked  for  a 
year  or  two.  The  management  has  a  lot  of  machinery  at 

Fuerte.  but  lacks  the  money  to  transport  it  to  the  mine. 
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(Concluded  from  /«(.</<  564.) 

Thb  Apex  Right 

It  has  been  said  that  the  apex  right  was  inserted  in  our 

mining  statutes  through  a  misconception  of  the  nature  of  ore 

deposits.     This  is  ool  e   >  I.  correct.    The  apex  right  was 

coined  through  necessity  at  a  time  when  the  lode  was  con- 
sidered the  principal  thing,  when  the  miner  wanted  only 

the  lode,  and  laid  claim  to  merely  sufficient  ground  about 

it  to  work  it,  whether  be  had  found  the  lode  upon  its  out- 
crop or  through  running  an  adit  to  cut  blind  lodes.  As 

economic  conditions  changed  through  the  working  out  of  rich 
lodes  that  could  be  worked  at  small  cost  and  thereby 

requiring  only  a  short  length  along  the  lode,  large  invest- 
ments of  capital  and  extensive  underground  explorations 

became  necessary.  This  required  a  change  from  the  idea 
that  the  lode  was  t he  main  thing  to  the  consolidation  of 

large  surface  areas  tinder  the  strong  grasp  of  fee  titles  to 
justfy  the  big  expenditures  necessary.  With  this  change, 

and  the  discovery  and  working  id'  deposits  of  such  geologic 
structure  as  the  old-time  miner  never  thought  of,  the  useful- 

ness of  the  apex  right  has  waned,  hut  no  change  in  the  law 

bas  been  made  accordingly.  At  the  time  of  the  passage  of 
this  act  the  apex  right  was  a  part  of  the  mining  regulations 

of  every  district.  It  was  one  of  the  'miner's  bantlings.' 
Firm  in  the  belief  that  the  lode  was  the  principal  thing, 
the  miner  believed  the  apex  right  to  he  the  corner-stone  of 
successful  lode  mining.  In  all  the  mining  communities 

there  was  perhaps  not  one  man  who  was  not  in  favor  of  it. 
In  1866,  a  bill  without  the  apex  feature  would  have  been 

looked  upon  as  a  monstrosity.  The  temporary  disturbance 
from  the  passage  of  an  anti-apex  clause  would  have  been  a 
calamity  to  the  quartz  miners.  Yet  there  are  those  who 
criticize  the  Cramers  of  the  act  of  1866,  as  men  of  little 

wisdom  and  ability  because  of  the  insertion  of  the  apex- 
right. 

Local  Courts  Recognized 

One  of  the  most  original  features  of  the  act  is  that  ad- 
verse claims  or  assertion  of  ownership  by  virtue  of  separate 

and  distinct  locations,  are.  at  time  of  asking  for  patent, 
to  be  fought  out  in  the  recognized  courts.  This  is  a  depar- 

ture from  all  preceding  ami  later  public-land  procedure. 
All  adverse  or  contesting  claims  to  public  land  other  than 

mineral  are  fought  out  in  the  'land  office  court'.  Each  con- 
testant, with  or  without  counsel,  appeal's  before  the  register 

and  the  receiver  of  the  local  land  office  and  a  bearing 
or  trial  proceeds  along  informal  lines.  The  register  and 

receiver  render  a  verdict  from  which  there  arc  appeals 
to  the  Commissioner  of  the  General  Land  Office  and  the 

etaxy  of  the  Interior.  After  final  decision,  the  win- 

ning contestant  may  proceed  with  his  land  entry.  This  is 
an  easy,  inexpensive,  and  well  adapted  form  of  litigation 

upon  public-land  questions  which  registers  and  receiver^ 
are  reasonably  well  able  lu  handle.  It  it  could  be  indulged 

in   in   the   .■  .  .  mining  claims,  every  land  office  in   the 

mining  localities  would  he  deluged  with  true  and  'hold-up' 
adverse  claims  against  nearly  every  patent  applied  for  upon 
a  mining  claim,  resulting  in  a  tremendous  amount  of  liti- 

gation involving  difficult  points  of  law.  All  this  is  avoided 
by  requiring  the   mini  rse   claims  out   in 

the  courts,  ami  int..  the  hind  office  with  his  de- 

cision as  tu  his  possessory  right  t..  the  claim.  But  this  was 
so  arranged  for  an  entirely  different  reason.  Mr.  Stewart 

said:   "It  [the  bill]  also  provides,  in  cas.  spute  as  to 
the  right  of  possession,  for  the  determination  of  that 

question  in  the  local  courts  where  the  miner's  laws  are 
understood  and  fairly  administered."  Mr.  Conness  said: 

"We  do  not  pn.pi.se  t..  occupy  the  regisjei  '.1  the  land 
office  by  determining  that  question  [adverse  ownership]. 
Why?     Simply   because   it   would   be   changing  the   entire 

ii  that  the  people  themselves  have  established.  They 

are  to  be  remanded  back  to  settle  that  question  of  pos- 
session  according  to  the  system  established  by  the  people 
themselves:  and  when  that  is  settled,  then  the  party  in 

whose  favor  it  is  settled  makes  his  reappearance  in  the  land 

office  and  proceeds  to  deal  with  the  United  States  in  every 

Step  necessary  to  obtaining  title."  Mr.  Ashley  said  in  the 
House:  "It  is  objected  to  the  bill  that  we  are  to  settle  that 
question  in  our  local  courts.  I  tell  you  all  our  rights  in  those 
mining  regions  depend  upon  local  rules  and  customs,  and 
they  must  be  settled  there,  we  will  trust  to  a  jury  of  our 

countrymen  and  to  the  mode  of  procedure  in  our  courts, 

our  interests,  our  homes,  our  whole  possessions,  much  more 

freely,  and  with  much  more  confidence  than  we  will  trust 
them  to  anyone  who  happens  to  be  appointed  to  a  political 
position  in  the  government,  whether  he  be  Commissioner  in 

..  Land  Office  or  Secretary  of  the  Interior,  or  a  clerk  who 

may  he  deputed  to  decide  upon  our  disputes." 
What  Might  Have  Been 

It  is  an  interesting  subject  for  contemplation  as  to  what 

would  have  been  the  results  had  only  the  opening  clause  been 

enacted — had  only  the  miners'  occupation  of  the  mineral 
land  under  local  rules  and  customs  been  authorized  and  no 

provisions  made  for  granting  fee  title.  As  the  local  rules, 

with  the  single  exception  noted,  required  more  or  less  con- 

slant  development  to  bold  a  claim,  would  the  so-called  'paral- 

ysis' ..I  mining  camps  and  districts  have  been  avoided? 
Would  the  holding  of  large  areas  of  patented  claims  without 
dning  further  or  continuous  development  work  have  been 
prevented?  However,  the  attitude  of  Congress  was  almost 
wholly  that  the  miners  should  be  enabled  to  obtain  the  fee 

title.  The  single  exception  was  the  attitude  of  the  Western 

members  who  could  not  see  how  a  satisfactory  method  of 

giving  the  fee  title  could  be  arranged.  Of  these,  Mr.  Wil- 
liams, the  dissenter  from  the  bill,  advanced  the  only  argu- 

ment  against  allowing  patent: 

Under  the  terms  and  provisions  of  this  bill,  as  it  seems 
to  me.  a  person  may  take  a  claim  according  to  the  local 
usages  and  customs  of  a  mining  district,  and  he  may  file  his 
plat  and  obtain  patent:  the  title  becomes  perfect  in  him,  and 
then  he  may  cease  operations  upon  the  claim  and  he  may 
hold  it  for  an  indefinite  length  of  time.  He  may  proceed 
in  the  same  manner  on  another  claim,  and  so  in  this  way 
claims  may  be  acquired  by  individuals,  not  for  the  purpose 
of  mining,  but  for  the  purpose  of  holding  until  they  shall  be 
increased  in  value  by  the  operations  of  mines  in  the  im- 

mediate neighborhood  and  vicinity;  and  in  this  way  prop- 
erty may  accumulate  in  the  hands  of  individuals  or  in  the 

hands  of  companies:  the  business  may  come  to  be  a 
monopoly  in  the  hands  of  corporations  or  of  capitalists, 
while  under  the  present  system,  as  a  general  rule,  a  man 
must  remain  in  possession  of  his  mine,  he  must  work  it.  he 
must  make  it  productive:  otherwise  he  forfeits  his  right  to 
the  claim.  I  think  that  this  part  of  the  bill  which  provides 
for  the  sale  of  the  mineral  lands  is  exceedingly  defective. 
While  I  admit  that  it  is  the  most  unobjectionable  bill  of 
the  kind  that  I  have  seen,  and  perhaps  is  as  perfect  as  any 
such  bill  can  be  made,  but  it  is  because  in  the  nature  of 
things  you  cannot  pass  a  general  act  of  Congress  that  will 
be  adopted  to  the  varied  circumstances  and  conditions  and 
interests  of  the  different  localities  upon  the  Pacific  coast, 
but  if  you  have  a  rule  that  applies  to  one  it  may  operate 
with  injury  and  injustice  to  another.  I  admit,  too,  that  it 
would  be  desirable  if  titles  could  be  obtained  to  these  mining 
claims,  as  titles  can  be  obtained  to  agricultural  portions  of 
the  country:  hut  I  insist  that  it  is  impracticable  at  the 
present,  time  to  obtain  such  titles. 

Mr.   Sherman  said: 

I  think  it  is  to  the  interest  of  the  United  States  to  get  rid 
of  the  Mineral  lands  of  the  United  States,  to  get  them  into 
the  hands  of  private  individuals;  to  give  them  title  by 
patents  in  the  ordinary  way,  so  that  the  United  States  will 
be  divested  of  all  proprietary  right  over  mines.  I  might 
produce  the  opinions  of  Mr.  Benton,  Mr.  Clay,  and  many 
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of  tin'  most  eminent  statesman  of  America  to  show  thai  the 
titte  to  the  mineral  landi  is  or  no  benefit  to  the  United 
States,  From  time  to  time  the  principle  of  disposing  of 
mineral  lands,  suit  lands,  iron  lands,  etc,  has  been  adopted, 
so  thai  »o«  i  believe  we  have  no  proprietary  title  in  the 
Dnlted  States  to  any  but  told  ami  silver  mines,  I  am  there 
fore  in  favor  of  the  general  principles  of  the  bill,  ami  thus 
dispose  anil  get  rid  of  the  mineral  lands  of  tin-  United 

-  l  believe  thai  It  would  do  men,'  to  encourage  the 
settlement  of  the  mining  regions,  to  Induce  people 
there  to  make  permanent  Improvements  if  they  can  gel  a 
good  title,  than  any  other  measure  that  can  he  proposed. 
1 1  seems  to  me  thai  no  man  with  our  ideas  of  prudence  and 
t-are  would  he  willing  to  build  expensive  Improvements  upon 
lands  the  title  of  which  he  does  not  possess,  and  that  thai 
general  idea  is  sufficient  to  induce  all  of  us  to  vote  for  this 
disposition  of  the  mineral  lands. 

Mr.  Stewart  said  : 

It  I  the  bill  |  provides  that  when  a  man  has  found  a  vein 
and  improved  it  to  the  extent  of  $1000  he  may  pet  a  title. 
That  Is  the  very  thing  that  the  tunneling  companies  want. 
I  know  a  great  many  men  engaged  In  that  work.  I  have 
many  constituents  engaged  In  it.  They  are  all  pressing 
for  title  when  they  find  a  vein.  They  say,  if  we  run  into 
the  mountain  and  take  the  chances  we  want  the  privilege 
of  buying  the  vein  when  we  discover  it. 

Mr.  Julian  said  in  defense  of  liis  bill: 

Years  ago  we  adopted  the  policy  of  leasing  those  mineral 
lands  |  the  copper  and  lead  mines  of  Michigan  1.  and  re- 

taining the  fee  in  the  National  Government.  The  result 
was  an  utter  failure,  financial  and  otherwise.  We  estab- 

lished at  length  the  policy  of  survey  and  sale.  The  mo- 
ment we  instituted  this  policy  of  survey  and  sale  order 

began  to  bear  rule  in  the  mining  regions,  sober  and  intelli- 
gent citizens  became  purchasers  and  settlers,  and  organized 

and  prosperous  communities  were  established. 

John  A.  Kasson.  representative  from  Iowa,  proposed 

as  an  amendment  the  sale  and  patent  not  of  the  mine,  but  of 
the  use  of  the  mine.  He  stated  that  he  was  in  favor  of 

the  United  States  retaining  the  fee  title  to  mining  pro- 

perty, also  that  it  should  have  a  right  to  regulate  the  pro- 
duction. The  amendment  was  to  be  made  active  by  the 

following  section : 

That  Congress  reserves  the  right  of  forfeiture  and  of  re- 
disposition  of  all  claims  patented  under  the  provisions  of 
this  act,  which  shall  not  be  in  good  faith  developed,  used, 
and  worked  within  three  years  from  date  of  such  patent, 
and  with  reasonable  continuity  thereafter;  and  to  provide 
all  rules,  regulations,  and  conditions  for  ascertaining  the 
same  and  relating  thereto;  and  if  any  such  claim  shall  be 
abandoned,  the  same  shall  be  thereby  forfeited,  and  may 
be  again  patented  to  any  other  claimant  on  the  same  terms 

as  before,  «  *  *  and  Congress  further  reserves  the  right  to 
adjust  by  general  law,  in  any  mining  district,  any  dis- 

crepancies, irregularities,  or  uncertainties  touching  the 
character  and  management  of  mining  claims. 

He  concluded  his  remarks  with  the  following  statement : 

"The  great  object  of  the  Government  should  be  to  develop 
the  mineral  resources  of  that  part  of  the  country;  and  in 

doing  that  it  can  best  be  accomplished  by  providing  that 
they  shall  not  absorb  these  lodes  and  veins  and  bold  them, 

as  they  do  the  public  lands  of  the  United  States,  for  pur- 
poses of  speculation,  but  (hey  shall  go  and  continue  in  good 

faith  to  develop  them.  If  they  do  that,  then  the  title  will 

be  granted;  if  they  do  not,  the  title  reverts  to  the  United 

States.  Unless  this  is  done,  I  see  no  safety  in  passing  the 

bill  as  it  comes  from  the  Senate."  This  amendment  was 
objected  to  without  discussion,  for,  as  said  before,  the 
sentiment  of  Congress  was  almost  unanimous  that  the  miners 

should  have  their  fee  title,  if  possible.  Today,  such  an 
amendment  would  provoke  a  profound  discussion,  in  which 

the  'paralysis'  of  mining  districts  and  the  value  of  throwing 
land  open  to  further  prospecting  and  development  that  is 
now  held  idle  under  patent,  would  be  balanced  on  one  hand 

by  the  effect  of  the  amendment  upon  the  investment  of 

capital  and  the  making  of  large-scale  permanent  improve- 
ments on  the  other  hand. 

Development  of  Practice 

The  act  of  1866  met  at  once  with  the  general  approval 

of  the  miners,  especially  the  opening  section  confirming 

their  possessory  lights.  During  the  first  18  months  the 
number  of  applications  for  survey  and  patent  was  not 

large,  owing  to  a  lack  of  knowledge  of  just  how  to  pro- 

ceed in  the  details.     Ion  gradually  the  Land  Depart   it 

evolved  a  sel  of  regulations  and  the  number  of  applications 

kepi   increasing. 
The  success  and  increasing  satisfaction  in  obtaining  the 

Ice  title  lo  lode  claims  led  Io  ilie  desiic  lor  a  law  million/ 

big    fee   title   to    placer  claims.      Many    of    these    were    used 

partly  as  gold  diggings,  party  i"i-  agricultural  purposes, 
and  partly  as  a  home  site.  Naturally  there  was  as  Btrong  a 

desire  to  obtain  patent  on  the  pari  of  their  owners  as  there 
Was  on  (he  pari   of  the  lode-claim  owners  who  had  invested 

large  sums  in  improvements.  On  December  13,  I860,  A.  A. 

Sargent,  representative  from  California,  introduced  II.  H. 
bill  No.  562  to  give  title  to  placer  claims,  giving  it  the 

name.  'An  act  to  amend  an  act  granting  the  rights  of  way 
Io  ditch  and  canal  owners  over  the  public  lands,  and  for 

other  purposes.'  It  was  considered  by  the  House  on  March 
17.  1870,  when  Mr.  Sargent  explained  the  purpose  of  the 
bill,  which,  in  the  language  of  the  bill  and  the  present 

statute,  is,  ''That  claims  usually  called  'placers',  including 
all  forms  of  deposit,  excepting  rock  in  place,  shall  he  sub- 

ject to  entry  and  patent  under  this  act,  under  like  circum- 
stances and  conditions,  and  upon  similar  proceedings,  as 

are  provided  for  vein  or  lode  claims."  Mr.  Julian,  still 
smarting  under  his  failures  and  rebuffs  of  four  years  be- 

fore, was  at  once  upon  his  feet.  Referring  to  the  original 

act,  he  said  that  "It  had  a  false  title,  calculated  to  mislead 
every  man  who  read  it;  and  under  a  false  title  it  was  pass- 

ed through  the  Senate  and  the  House,  without  opportunity 

for  any  thorough  discussion  of  its  propositions.  It  not 

only  had-  a  false  title,  but  I  hold  that  it  was  based  upon 

false  principles  of  legislation."  Following  which  he  launch- 
ed into  a  general  tirade  against  the  bill  without  producing 

any  definite  arguments.  After  a  few  favorable  remarks 
by  others  and  some  amendment  it  was  passed  by  the  House. 

Mr.  Stewart  reported  the  bill  in  the  Senate  from  the 

Committee  on  Mines  and  Mining  on  March  22,  1870.  Later, 

after  some  desultory  discussion  regarding  certain  amend- 
ments which  were  added,  the  Senate  passed  the  bill.  The 

House  refused  to  accept  the  amendments  and  the  bill  was 
sent  a  conference  committee  of  both  houses,  from  which 

it  emerged  it  an  acceptable  form-  on  June  28.  On  July  9, 

1870, '  it  became  a  law  through  the  approval  of  the  Presi- 
dent. 

The  Placer  Law 

The  act  of  July  9,  1870,  has  been  called  the  'placer-min- 
ing act'  because  it  related  to  placer  claims  only.  It  pro- 

vided that  the  price  should  be  $2.50  per  acre  and  that  two  or 

more  persons  as  associations  could  make  joint  entry,  but  no 

person  or  association  was  to  take  up  more  than  160  acres  in 
one  claim.  Nothing  other  than  this  was  said  as  to  the  size 
of  the  claim  or  how  many  claims  could  be  located  by  one 

person — that  was  to  be  left  to  local  rules.  The  later  act  of 
1872  limited  the  claim  of  a  single  individual  to  20  acres, 

and  proportionately  for  each  individual  in  an  association 

up  to  the  maximum  of  160  acres.  The  clause  that  two  or 
more  persons  or  associations  of  persons  having  contiguous 

claims  could  make  joint  entry — the  clause  allowing  'as- 
sociation' placer  claims — was  stricken  out  in  the  Senate  on 

the  motion  of  Mr.  Harlan  of  Iowa  on  grounds  that  it  might 

allow  a  species  of  monopoly  of  mineral  land.  But  in  the 
conference  this  clause  was  put  hack  in  the  bill  at  the  instance 
of  the  House.  It  will  he  noted  that  the  bill  read,  just 

as  retained  in  the  present  statute :  "Claims  usually  called 
'placers',  including  all  forms  of  deposit,  except  veins  of 

quartz,  or  other  rock  in  place."  Why  was  the  bill  not 
more  specific  in  its  wording,  so  that  confusion  between 
what  should  be  located  as  a  lode  and  what  as  a  placer 

could  be  avoided?  In  1S70  a  placer  meant  only  a  deposit 

of  gravel  containing  gold,  either  surface  diggings  or  the 

deep-lying  gravel  deposits.  But  the  framers  of  the  act, 
wishing  to  extend  the  boon  of  fee  title  to  all  miners  and  all 

mineral  deposits,  added  the  all-inclusive  "including  all 
forms  of  deposit,  excepting  veins  of  quartz,  or  other  rock 

in  place."  They  undoubtedly  meant  all  deposits  which 
could  not  be  located  as  so  many  feet  in  length  along  a  lode 

and  which  could  not  claim  apex  rights.    With  the  discovery 
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and  location  of  deposits  of  "vein  origin'  or  lode  formation, 
in  which  so  many  feet  iii  length  of  a  lode  could  nol  be 

claimed  and  which  were  not  property  subject  to  apex  rights, 
the  idea  became  defective.  Recourse  was  then  had  to  the 

language  of  the  statute,  both  regarding  hides  and  placers. 
In  this  way  there  have  been  formulated  certains  rules  as  to 
what  is  tn  be  patented  as  a  lode  and  what  as  a  placer  as 

viewed  by  the  Land  Department.  These  are  liable  In  he 

upset  or  changed  at  any  time  by  court  decisions  as  in  what 
constitutes  a  hide  or  placer,  and  by  the  coming  to  light  of 

gome  deposit  having  a  geologic  occurrence  of  such  new  and 
novel  form  that  it  cannot  be  correlated  t"  either  class  of 

deposit  under  the  present  rules.  However.  1  believe  that 

Hie  indeliniteiiess  of  the  statute,  SO  tar  as  it  tended  to  all  in- 
elusiveiiess.  is  good.  Applications  tor  patent  are  constantly 
being  made  nil  substances  and  types  of  deposits  that  well 

informed  mining  irs  have  never  heard  of.     Tt  is  a 
safety  measure  by  which  the  miner  has  been  enabled  to  get 
bis  patent,  no  matter  what  his  deposit  was  like.  And  certain 

ly.  the  Government  can  afford  to  pan  with  a  small  amount 

id'  ils  resources,  rather  that  that  an  honest  and  deserving 

applicant  id'  small  means  beyond  the  hope  of  original  and 
remedial  legislation  should  have  the  work  or  hopes  or  sav- 

ings of  years  swept  away  because  the  law  just  tell  short  id' 
including  him.  It  is  true  that  congressional  legislation 
can  extend  the  placer  act  to  any  form  of  deposit,  and  so  it 

did   in   thr   listiiiet   subsequent    eases,   those  of   building 
Stone,  petroleum,  and  salt  deposits.  Hut  these  were  mainly 
at  the  behest  of  bodies  of  men  who  waited  with  bated 

breath  t"  learn  if  their  rights  would  receive  full  protec- 
tion. There  can  he  one  form  of  location  to  cover  both  classes 

of  deposits  only  after  the  apex  law  has  been  abolished, 
alter  all  attempts  to  require  the  claim  10  be  located  with 

the  lode  iii  a  particular  position  has  been  abrogated,  and 
after  the  association  clause  has  been  annulled  to  reduce  all 

placer  claims  to  the  same  maximum  area  as  lode  claims. 

A  bill  was  introduced  by  Mr.  Stewart  at  the  next  session 

of  Congress  'To  define  and  protect  the  rights  of  miners  and 
to  encourage  the  development  of  mines.'  This  bill  with  some 
small  changes  was  the  same  as  that  which  became  the  act  of 

1873.  Mr.  Stewart  made  the  following  explanation:  "This 
bill  makes  no  change  iii  the  principles  of  legislation  hereto- 

fore had  as  to  mining  claims,  except  that  it  limits  in  certain 
instances  the  rights  of  miners  to  make  laws  for  themselves 

and  defines  the  shape  of  their  claims  more  definitely.  It  is  a 
hill  that  has  been  sent  out  live  or  six  times  in  various  forms 

through  the  mining'  states  and  territories."  The  bill  in- 
volved three  ideas:  to  harmonize  under  one  general  system 

the  main  features  of  the  thousand  and  one  sets  of  district 

regulations  to  restrict  the  miners  in  any  district  from 
making  regulations  that  would  not  work  in  step  with  other 

regulations  ami  statutes,  and  finally  to  build  up  the  mining 
law    into    a    g   1    working   machine.      The    bill    passed    Hie 
Senate  after  a  very  brief  discussion.  In  the  House  Mr. 

Julian  was  gone,  but  the  bill  failed  through  want  of  time 

to  consider,  even  though  the  Committee  on  Mines  and 

Mining  was  ready  to  report  favorably  on  the  bill  through 
its  introduction  i>\  Mr.  Sargi 

Revision  of  the  Law 

The  openin  e  I  sessjsn  of  Congress  saw  the  old 

guard  ai  ii  again  with  hammer  and  tongs.  Mr. ■Sargent  in- 
troduced Hie  hill  mi,,  Hi,.  House  as  H.  R.  No.  1016,  where  it 

was  dis,-iis-e,l  and  passed  on  January  23.  1N72.  Reaching 
the  Senate,  it   was  amended  by  Mr.  Stewart,  who  said: 

I  wish  to  state  that  in  the  first  instance  the  miners 
legislated  for  themselves.  Congress  finally  in  I860  passed 
a  bill  embodying  many  of  the  principles  of  this  bill,  and 
from  that  time  to  this  the  Land  Office  has  been  operating 
under  it,  and  for  the  last  three  years  we  have  been  attempt- 

ing to  codify  It  and  bring  it  into  a  shape  that  will  he  satis 
factory  and  more  certain  and  correct  abuses.  Last  year  a 
hill  was  introduced  here  and  passed  which  was  quite  similar 
to  this.  A  bill  has  passed  the  House  which  is  similar  to  the 
one  that  was  passed  here  last  winter.  Since  its  passage  by 
the  House  the  delegates  from  the  territories  and  those  fa- 

miliar with  mining  rules  have  had  a  great  many  meetings 
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over  this  bill  in  connection  with  the  Committee  on  Mines  and 

.Mining,  and  the  result  is  a  codification,  which  is  the  best  they 

can  do.  I  believe  it  will  meet  with  universal  favor.  This  is 

the  best  we  can  get  with  all  the  experience  we  can  bring  to 

bear.  It  is  no  one  man's  work,  but  it  is  the  work  of  a  great 
many  men  interested  in  this  business. 

On  April  16,  the  bill  passed  Hie  Senate  under  the  title  of 

•An  act  to  promote  the  development  of  the  mining  resources 
of  the  I'nileil  Slates.'  and  on  May  10.  1S72.  was  signed  by 
the  President. 

Tiik  Final  Ait 

The  act  of  May  10.  1S72.  the  third  and  final  act  and  our 

present  mining  law.  changed  Hie  size  of  a  lode  claim  from 
the  heretofore  unspecified  width  to  a  maximum  of  300  ft.  on 
each  side  of  the  vein  or  hide.  It  also  changed  the  maximum 

length  that  could  be  taken  up  by  a  person  or  association  to 

1500  It.  along  the  lode,  instead  of  200  ft.  for  each  individual 
and  a  maximum  of  3000  ft.  tor  an  association.  The  bill  as 

first  introduced  by  Mr.  Stewarl  in  1871  provided  200  ft.  in 

length  for  each  locator  and  3000  ft.  for  an  association  just 
as  the  a.i  of  1866,  but  allowed  the  maximum  width  of  300 
ft.  on  each  side  of  the  lode:  and  in  this  form  it  passed  the 

House  in  1S72.  Hut  Mr.  Stewart  and  his  associates  after- 

ward changed  it  while  in  the  hands  of  the  Senate  com- 
mittee to  give  a  maximum  length  of  1500  ft.  to  both  an 

individual  and  an  association.  Mr.  Stewart  explained  this 
as  follows  : 

In  the  act  of  1S66.  it  is  true,  the  locator  was  confined  to 
200  ft.,  and  200  ft.  additional  for  the  discoverer  of  the  lode, 
making  400  ft.  It  allowed  them  to  unite  in  companies  until 
they  got  .toon  ft.  In  practical  operations  it  is  thought  by 
the  delegates  generally,  and  that  is  the  experience,  that 
3000  ft.  is  longer  than  can  be  worked  at  one  place  conven- 

iently, but  1500  ft.  makes  a  very  reasonable  claim.  The 
practice  under  the  other  law  was  for  them  to  put  in  fictitious 
names  and  buy  them  out,  and  you  could  not  prevent  them 
from  doing  it.  This  matter  was  discussed  considerably, 
and  we  had  several  meetings  on  this  point,  and  the  com- 

mittee thought  it  best  to  let  them  do  directly  what  was 
reasonable,  and  not  have  them  do  anything  indirectly. 

The  act  provided  for  the  present  annual  labor  or  assess- 
ment work  of  $100  upon  each  claim,  which  matter  the  act 

of  1866  had  left  wholly  to  the  district  regulations.  Mr. 

Stewart's  original  hill  of  1S71  required  labor  to  the  amount 
of  $25  for  each  individual  holding  or  location  of  200  ft. 

Mr.  Cole,  senator  from  California,  proposed  to  require 

annual  labor  on  patented  claims  as  well  as  unpatented  ones 
by  adding  the  three  words  in  italics  to  what  is  now  the 

present  wording  of  the  law:  "and  upou  a  failure  to 
comply  with  these  conditions  [the  performance  of  an- 

nual labor],  the  claim  or  mine  upon  which  such  failure 

occurred  shall  be  open  to  re-location  in  the  same  manner 
as  if  no  location  of  the  same  had  ever  been  made  or 

patent  issued."  He  said:  "The  danger  we  are  under  in  this 
country,  where  we  have  the  richest  mines  that  can  he  found 
in  the  world  perhaps,  is  that  they  may  be  purchased  up  at 
these  government  rates  in  large  tracts  or  quantities.  We 

wish  to  avoid  that  very  thing,  and  require  the  miner  to  use 
some  little  diligence  and  exertion  in  the  working  of  his  mine 

or  the  mine-owner  to  expend  some  industry  or  capital  upon 
it,  or  else  leave  it  subject  to  a  beneficial  use  by  some  other 

party."  Mr.  Stewart  replied  to  this:  "Requiring  work  to  be 
done  after  the  patent  has  been  issued  would  destroy  all  the 
virtue  of  your  patent.  The  object  of  the  patent  is  to  give 

title;  it  cuts  off  all  uncertain  title;  if  the  person  wants  to 

improve  a  claim  he  can  go  and  buy  it,  and  it  becomes  pri- 
vale  property,  and  it  is  certainly  the  best  policy  to  have 

any  kind  of  property  unproved  that  it  shall  become  private 
property.  Men  think  more  of  a  patented  claim  than  they 
do  of  one  that  is  not  patented.  They  will  spend  millions  in 

prospecting  a  patented  claim  where  they  will  not  spend 
hundreds  of  dollars  to  prospect  a  claim  where  the  title  is 

uncertain  and  liable  to  be  disturbed  by  somebody  outside. 
A  patent  title  is  the  best  for  mining  operations.  Now,  for 
want  of  a  more  definite  rule  the  whole  region  is  in  litigation. 

Every  i  ian  who  goes  from  here  West  to  locate  a  claim  finds 
so  much  local  legislation  which  is  uncertain  that  he  is  dis- 

couraged;  he  finds  the  neighborhood  in  litigation."  The 
amendment    requiring  annual   labor  upon   patented  claims 
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rejected.    The  ,n-t  reduced  ibc  imouul  ol  improvements 
required  D|    a  claim  to  secure  palenl  from  11000  ti 
li  provided  for  1 1  ■ »-  loration  of  tunnel  sites,  mill  sites,  veins 
within  placers,  and  i"i  a  Dumber  of  important  details. 

Minor  <  n  v\o  - 

No   legislation   and   no   modifications,   except    by    Land 
Department  regulation  and  court  construct!   if  the  stal 
nit-.  has  -   e  been  made  thai  can  be  considered  of  im- 

portance.    The  following  is  the  substance  of  the  more  itn 
portant  subsequent  acts:  The  period  of  annual  labor  shall 

eommneee  <mi  January  1.  following  location     Ji   ary  '-"-'. 
1880],     Building  stone  may  be  entered  :i>  placer  [August 
I.  1892].  Lands  containing  petroleum  may  be  entered  as 
placer  [February  11.  1897],  Lands  valuable  for  Ball 
springs  or  Ball  deposits  may  be  entered  bb  placer  [January 
31,  1901 

li  was  Btting  thai  the  honor  of  signing  the  first  mining 
ael  aa  President  of  the  United  States  should  fall  to  Andrew 

Johnson.  In  1846,  Mr.  Johnson  as  a  representative  from 
Tennessee  introduced  the  first  homestead  bill  in  Congress. 
For  10  years  until  its  passage  and  approval  by  Abraham 
Lincoln  in  1862,  he  labored  so  unceasingly  for  it  with  the 
assistance  of  such  men  as  Webster,  Seward,  Douglas,  and 
Horace  Greeley,  and  against  the  other  representatives  of 

his  own  Southland,  that  In-  achieved  national  fame  as  the 
great  champion  of  the  homestead  bill.  Tin'  homestead  act 
and  the  mining  acts  have  been  alike  in  principle  and  doc- 
brine.  One  gave  free  land  to  the  landless  individual  who 
would  settle  upon  the  land  and  improve  it.  and  there  create 
a  home  and  subsistence  for  himself  and  his  family.  The 

other  bj  the  system  of  free  mining  encouraged  the  individ- 
ual to  go  forth  and  try  his  luck  and  seek  his  own  aggrand- 

izement upon  the  public  domain.  Both  have  added  vastly 
to  the  wealth  and  prosperity  of  the  nation.  Both  were  an 
appeal  to  the  man  of  more  time  and  muscular  ability  than 
means  and  profitable  business  connections.  The  principal 
beneficiary  under  the  mining  acts  has  been  the  poor  man. 

II.  F.  Bain  lias  said"  :  '"We  are  not  aware  of  any  great  suc- 
cesses attained  by  the  development  of  virgin  mineral  re- 

sources that  have  not  been  the  result  of  endeavor  in  the  first 

instance  by  men  who  had  all  to  gain  and  nothing  to  lose. 
Prospecting  and  initial  development  are  essentially  functions 
of  the  poor  inau.  and  the  law  that  does  not  give  the  man  of 
small  means  a  chance  distinctly  limits  the  expansion  of  in- 

dustry." Over  the  whole  of  the  West  is  found  the  man 
with  claims  who  goes  forth  each  year  to  do  his  annual  labor 
or  assessment  work.  If  he  lias  no  dependents  upon  his  in- 

come, he  may  spend  several  months  each  year  hunting  for 
signs  of  mineral  and  driving  his  shafts  and  adits.  If  he  has  a 
family  to  support  he  may  spend  only  a  few  weeks.  His 
tr.sk  may  be  hard  and  his  hope  deferred  ten  times  over,  but 
still  he  persists  with  sublime  faith.  He  knows  that  ill 

every  city  of  the  West  are  magnificent  residences  and  hand- 
some office  buildings  and  in  even-  fertile  valley  are  fine 

ranches  that  are  monuments  to  the  fact  that  men  even  more 

humble,  more  lowly,  more  unlearned  than  himself  have 

'struck  it  rich.'  Examine  the  abstracts  of  title  of  any  min- 
ing claim  and  you  will  find  that  the  locator  has  held  it  for 

years  and  that  there  are  no  'dummy  entrymen'  under  the 
mining  acts — unless  we  consider  locators  of  association 
placer  claims  as  such — and  exceptionally  few  corporation 
locations.  A  touch  of  sentiment  is  found  in  these  abstracts, 

for  the  first  quit-claim  deed  of  a  claim  having  a  feminine 
name  usually  shows  that  it  was  named  after  the  better  half 
of  the  locator. 

The  Law  ahd  the  Prospector 

The  true  worth  and  greatness  of  a  law  is  not  measured 
by  the  material  prosperity  it  may  bring.  A  law  that  raises 
up  trusts  but  produces  a  nation  of  slaves,  tenants,  and  wage- 
earners  may  increase  the  wealth  of  a  nation,  but  a  law  that 
clearly  shows  and  gives  the  individual  of  small  order  a 

chance  to  raise  himself  as  well  as  to  add  to  the  nation's 
prosperity  is  a  law  of  which  alt  may  be  proud.  Would  any 
system  of  selling  the  mineral  lands  as  so  much  land,  any 
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systo   t   Government  exploration  and  ownership,  or  an) 
leasehold  system  with  onerous  terms  of  development   have 

attained  tins  end.'     Perhaps  a  leasehold  system  with  i   
venienl  and  easy  terms  of  development  would,  but  h 
approving  of   it    for  metalliferous   i   rale,   many   things 
should  be  known.    Will  it  s(n, i  an  army  of  prospectors  into 
the  mountains  and  deserts  1    Will  it  honeycomb  the  mineral 
lands  with  evidences  of  where  b  great  bodj  of  advantui 
men  have  span)  their  surplus  lime  and  energy  in  the  effort 
to  make  a  stake  for  themselves  1    Will  ii  cause  them  to 
and  starve  and  thirst  and  freeze  for  the  fifteen  or  twenty 
five  years  ol  individual  effort  that  Mr.  Stewart,  even  in  1866, 

said   it    look  to  find  and   make  a   mine.'     Will   it    keep  them 

hammering  away  at  the  face  of  the  drift,  until,  'down  to 
their   last    bean.'   they   break    into   a    rich    body   of  mineral  1 
Or  will  it  drive  from  Alaska  the  'sour  dough'  who  is  hap- 

piest when  exploring  some  creek  'where  no  white  man  has 
ever  been  before,'  and  from  off  the  Nevada  desert  the  knight 

of  the  narrow-gauge  mule  and  the  'dutch  oven'  who  will  be 
peculiarly  contented  if  he  finds  a  Bpring  of  sweet  water  at 

the  end  of  the  day's  journey!  If  the  leasehold  system  will 
attract  capital  and  induce  extensive  improvements  equally 

as  well  as  the  present  system,  but  will  render  the  pros- 

pector's playground  more  attractive  to  him  and  cause  him  to 
go  forth  and  dig  with  greater  zeal,  then  we  want  the  lease- 

hold system,  or  any  system  that  will  produce  such  desirable 
results. 

What  a  wonderful  act  it  has  been.  Child  of  a  thousand 

regulations  scattered  over  the  Western  Empire,  born  in  an 
atmosphere  of  hostility  far  from  its  native  hills,  conceived 
by  strong  and  fearless  men  and  brought  forth  by  a  series 

of  masterly  forced  marches,  baptized  in  the  fire  of  con- 
gressional battle,  even  its  framers  knew  not  with  what  an 

enduring  act  they  wrought  as  they  brought  forth  something 

that  others  of  learning  and  experience  had  declared  im- 
possible. It  is  imperfect — so  they  said  in  their  sincerity 

and  humility  at  its  birth.  For  six  years  they  nursed  it  and 
added  to  it  until  it  could  stand  upright,  and  then  made  no 

boast   ly  saying.  'We  have  done  our  best,  we  can  do  no 
more  now.'  Can  they,  by  any  stretch  of  imagination,  be  ex- 

pected to  have  believed  it  would  stand  without  change  for 

forty  years?  Or  to  so  successfully  pass  through  the  or- 
deal that  those  forty  years  have  brought?  And  yet  today, 

with  ciitics  ami  scolds  on  every  hand,  there  is  only  one 

specific  improvement — the  abolishment  of  the  apex  right — 
upon  which  there  is  any  pretence  toward  agreement.  Why 
is  it  that  with  all  the  pro  and  eon  about  the  mining  law,  no 
specific  and  substantial  improvement  beyond  the  abolition 
of  the  apex  right  has  been  submitted,  or  at  least  none  is  on 
general  and  accepted  record!  Is  it  not  that  it.  is  felt,  if 
not  admitted,  that  the  mining  law  can  be  amended  for  the 
better;  but  need  not  be  abolished? 

A  fact  that  stands  out  prominently  in  public-land  his- 
tory is  thai  claimants  of  public  lands  under  any  un per- 

fected rights,  and  a  large  portion  of  those  closely  allied  to 
that  class,  are  always  against  change  in  the  laws.  They  say, 

"We  are  satisfied  with  the  law,  we  don't  want  it  changed." 
meaning  that  they  understand  the  present  law  and  wish  to 
perfect  their  existing  rights  under  it,  and  feeling  that  a 
change  in  the  law  will  not  help,  but  in  nine  eases  out  of 
ten  will  cause  them  serious  loss  and  trouble  or  hinder  their 

fnture  operations.  Therefore,  it  cannot  he  expected  that 
those  men  who  'have  claims'  and  the  allied  interests  will 
take  kindly  to  any  innovation.  It  is  also  a  well  known 
fact  that  Congress  is  conservative,  especially  in  public-land 
legislation.  If  the  mining  acts  must  become  as  ill-suited  to 
conditions  as  the  other  public-land  acts  are  before  they 
are  repealed  or  remodeled,  then  our  present  mining  acts 

are  still  in  their  vigorous  youth.  It  is  generally  under- 
stood now  that,  owing  to  the  peculiar  public  sentiment  at 

present  regarding  public-land  matters  and  public  resources, 
Congress  does  not  wish  to  take  any  more  action  on  ques- 

tions relating  to  the  public  lands  than  may  be  absolutely 
necessary.  All  these  conditions  lead  us  to  the  belief  that 
the  defects  in  the  mining  laws  should  he  met  by  strength- 

ening the  organic  act  and  providing  for  new  conditions,  but 
without   altering   the   doctrines   or   principles   along   which 
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lill. 

the  laws  themselves  have   I  rating.     Ii   should  not 
be  made  harder  to  locate,   hold,  develop,  or  sell  a  claim 

ii   now   is   for  the    man   who    tries    to    live    up    to 

the  letter  and   s]         i  pn  sent   law.     Bui   the  claim- 
owner  should  be  made  to  live  up  to  the  spirit  ami  letter 

of  the  law,  and  the  law  should  be  kepi  si  al  the 
not  lie  interfered  with  liy  technicalities. 

Needed  Changes 

First  in  the  list  of  proposed  changes  is  the  apes  ques- 
tion.  I  do  not  believe  thai  the  retention  or  repeal  of  this 
feature  will  increase  or  decrease  by  a  fraction  of  one  per 
rent  the  number  of  mines  found  or  opened.  Its  repeal 

will  stop  a  lot  of  expensive  litigation,  but  will  not  stop 

that  upon  claims  already  located,  unless  the  repeal  is  made 
retroactive.      To    make    the    repeal    retroactive   would   be   to 

iblish  a  new  principle   in   legislation  that  would  be 

erally  undesirable,  ami  1  hope  it  will  never  he  done.    Judg- 
ing  by  the  record  <>t  the  past,  a  g   lly  number  of  mining 

attorneys,  engineers,  experts,  and  witnesses  now  employed 
in  apex  suits  will  find,  if  the  apex  law  is  repealed,  just 

as  remunerative  employment  in  suits  for  underground  tres- 
pass and  ore-stealing  as  at    present.     The  g   1  to  come 

from  repealing  the  apex  law  is  largely  that  provisions  could 
then  lie  made  for  locating  lode  or  quartz  claims  as  so 
much  land  witli  any  kind  of  boundaries,  end  lines  would 

nut  need  to  be  parallel,  and  1 1 1 «-  claim  would  not  require 
nstment  to  the  outcropping  hide;  however,  this  would 

nut  do  away  with  adverse  claims  and  other  troubles  from 

overlapping  claims,  it  should  always  be  borne  in  mind 

that  the  apex  right  is  a  distinct  feature  unrelated  to  the 

dnder  of  the  law.  except  as  previously  suggested. 
The  next    proposed  Change,  one  thai   can    readily  be 

and  that  should  wort  no  hardship,  is  a  codification  of  the 
state  laws  ami  national  statutes.  This  should  include  work- 

ing out  new  laws.  and.  when  enacted  into  the  federal  Btat- 

into   a   new   mining  act — should   serve    two    purpose-,: 
(1)  through  uniformity  ami  resulting  wide  comprehension 
of  all    the   necessary   details,   to  do   away   with   all   necessity 

of  state  statutes  on  the  subject  of  locating  and  holding 
a  claim,  of  which  the  present  exceeding  great  diversity  does 

effect  a  single  g   I  end;   (2)   to  enable  the  simplify- 
ing ami   strengthening  of   the   weak   ami    ill-suited    parts 

of  the  present  law  without  working  any  hardships  on  the 

miner  or  embodying  any  new  doctrine.  This  last  would 

relate    io  5    the    method    of    laying    out    n    elaim 
if  the  apex  law  was  repealed,  to  requiring  development 

in  such  s  way  thai  'paper*  locations  would  lie  of  no  avail, 
to    making    it    easy    for    another    to    locate    a    claim    upon 
which    the    required   develop    ,l    work   had   not    been   done. 

to  requiring  the  claim  to  lie  kept  marked  so  that  it  can 
he  readily  found  and  identified,  and  similar  measures.  Also, 

allied  to  the  second,  is  the  formulating  of  suitable  laws 

for  exploring  and  developing  peculiar  deposits  and  sueh 
deposits  as  gas,  oil.  phosphate,  and  others,  and  the  loca- 

tion and  development  of  lands  upon  which  no  mineral 

discovery  can  In-  made  except  by  and  after  extensive  de- 
velopment. Following  this  the  question  of  leasing  metal- 

liferous mineral  deposits  may  be  considered.  Likewise,  the 

effort  may  be  made  to  find  some  way  to  prevent  t lie  'paraly- 

sis' of  mining  districts,  both  with  respect  to  elaims  pat- 
ented heretofore  and  hereafter;  hut  this  is  a  dangerous 

subject    and   one  that   needs  careful   consideration. 

Method  of  Rkvisiox 

ln  case  an  attempt  is  made  to  improve  the  mining  laws 

along  these  lines,  the  ■_  able  will  be  caused  through 
inability  to  know  where  to  stop.  To  some  the  revision 

will  not  be  earried  far  enough;  to  others  it  will  be  car- 
ried too  far;  nobody  will  be  quite  satisfied,  and  if  the 

revision  is  carried  too  tar  and  the  law  is  not  broad 

enough,  many  with  unpetTccted  rights  will  he  caught  be- 

tween the  millstones  of  adverse  legislation,  and    future  pros- 
pecting  will  be  retarded.  It  is  well  known  that  the  miner 

will  fight  to  retain  a  claim  that  nun  he  acknowledged  to 

have  little  value,  and  that  no  topographical  or  climatic 

conditions   will   hinder  him    from    prospecting  and  locating 

claims.     But   the  truth   is   not   so  generally  known   that    the 

annol    brook    restraint    by    'red    tape'    and 
technicalities    of    legit  I    Government   control    in 

locating  claims.  If  he  cannot  slap  down  his  location  and 

digging  without  being  interfered  witli  by  a  lot  of 

regulations  in  which  he  is  able  to  see  no  wisdom  or  expe- 
diency, be  at  tun'  gets  discouraged  and  goes  away  without 

making  locations.  It  is  said  that  some  other  class  of  peo- 

ple will  be  willing  to  undergo  the  trouble  required  to 
locate  the  claims  and  will  take  up  the  '.'round.  Before 

iting  this,  go  into  the  mineral  districts  and  inspect  the 
unpatented  locations.  8ee  how  unencouraging  and  unprom- 

ising looking  they  are.  Then  consider  if  anyone  would  go 
to  much  trouble  to  locate  the  virgin  surface,  or  whether, 

in  a  large  number  of  cases,  anyone  would  try  to  -develop 
this  unpromising  ground  into  mines  were  it  not  for  that 
contagion  caught  from  acquiring  ownership  through  easy 

location — a  contagion  that  is  unexplainable.  but  that  draws 

the  prospector  hack  year  after  year. 
It  is  to  be  hoped  that  whoever  may  undertake  the  re- 

vision of  the  mining  laws  will  bring  to  bear  the  same 

wide  and  intimate  experience,  the  same  abiding  respect  for 

the  gravity  of  the  subject,  and  the  same  hard  and  careful 
work  that  Stewart  ami  his  fellow-laborers  had,  and  that 

they  will  he  guided  by  the  same  lofty  sentiments  and  the 
same  wise  consideration  and  respect  as  were  expressed  by 

the  statesmen  of  that  day  for  the  individual  who  skirmishes 

in  advance  of  the  army  of  capitalists,  investors,  promoters. 

engineers,  and  workmen,  and  who  is  the  foundation  of 
our   mining   prosperity. 

Mineral  Resources  of  Nigeria 

LOXDON    CORRESPONDENT!-: 

The  annual  report  on  Northern  Nigerian  affairs  just 

<  by  the  British  Colonial  Office  remarks  that  the 

exploitation  of  the  tinfields  in  Bauchi  has  already  attained 

considerable  proportions,  and  that  a  large  amount  of  capi- 
tal— al  least  twelve  and  a  half  million  dollars,  says  this  re- 

port has  been  invested  in  the  various  enterprises.  The 

stanniferous  areas  are  undoubtedly  large  and  valuable,  but 

in  several  cases  company  promoters  and  others  have  ex- 
pressed hopes  and  forecasts  which  can  never  he  fulfilled.  As 

far  as  is  known  al  present,  tin  is  to  he  found  in  more  or 

less  profitable  quantities  over  9000  square  miles  of  territory, 
extending  from  Ningo  in  the  extreme  east  to  Duchin  Wei, 
situated  about  40  miles  east  of  Zaria,  to  the  extreme  west; 

and  from  Liruen-Kano  in  the  north  to  the  Ninkada  and 

Mada  districts  in  the  south.  Mining  leases  have  been 
granted  over  about  12.000  acres  and  exclusive  prospecting 

licenses  over  about  355  square  miles.  Prospecting  rights 
have  been  granted  to  140  prospectors.  During  the  year 

under  review  (1910-11)  S00  tons  of  cassiterite  was  ex- 
ported. Opinions  vary  as  to  the  probable  future  prospects 

of  the  tinfield.  It  is  safe  to  say.  however,  that  the  exist- 
ence of  the  tin  over  a  large  area  has  been  proved,  but  that 

up  to  the  present  time  sufficient  prospecting  has  not  been 

effected  to  render  it  possible  to  draw  any  conclusion  re- 
garding  the  value  of  the  field  as  a  whole.  The  report  also 
mentions  that  rich  deposits  of  galena,  containing  silver,  are 
known  to  exist  in  the  province  of  Muri,  and  adds  that 
these  reefs,  which  have  been  to  some  extent  worked  by  the 

natives,  are  now  being  closely  prospected  by  European 

engineers.  Pockets  of  native  silver  have  from  time  to  time 
been  discovered  in  the  vicinity  of  Orafu  and  Wukari. 

The  question  of  transport  has  been  the  great  trouble. 

From  the  nearest  available  spot  on  the  Niger  the  so-ealled 
Kano  main  line  is  being  extended  across  Northern  Nigeria. 

This  was  planned  lief  ore  the  discovery  of  tin  ore  and  was 

part  and  parcel  of  the  general  colonial  development  of  the 
territory.  With  the  finding  of  tin  and  the  necessity  for 

quicker  transport,  a  special  branch  line  was  started  from 
Zaria  on  the  main  line  to  run  for  about  100  miles  to  the 

vest  and  to  terminate  at  the  foot  of  the  Bauehi  plateau  at 
Warno.  The  question  of  labor  supplies  has  also  been 
raised,  and  many  conflicting  views  are  held. 
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A  Convenient  Slaji  Furnace 

Bj    -1     D.    Ill  BBABD 

A  description  of  t li i-  Blag  furnace  and  the  method  of 
reduction  of  slags  obtained  from  1 1  >» ■  melting  of  cyanide 

precipitate  at  the  Oriental  Consolidated  Mining  Co.'s  plant 
ni  Taracol,  Korea,  ware  given  in  the  February  5,  1910, 
isene  ol  the  Miming  and  Scientific  Press.  A  further  de 
Bcription,  and  details  of  oonstmction,  may  be  of  interest 

ic  profession  and  assist  some  one  who  is  confronted 

with  iln'  same  problem.  In  the  preceding  article  the  eost 
per  ton  of  slag  treated  was  given  al  $32.89.  This  was 
mci  donbl  a  shock  in  the  economical,  ami  prevented  any 
farther  consideration  of  tin'  furnace,  as  many  could  ship 
their  slags  to  the  smelter  for  a  less  cost  per  inn  than 

-•'.  In  actual  practice  with  the  furnace  it  has  proved 
conclusively  that  the  costs  were  much  less.  The  elimination 

i>i'  rnke  for  fuel  (which  costs  $30  per  tun  at  Taracol)  ami 
the  substitution  nt'  charcoal,  also  the  reduced  labor  ami 
other  costs,  have  resulted  in  lowering  the  ne(  eosl  to  $7.5!] 
per  imi  nt  slag  treated,  as  follows: 

Charcoal        .+4..">i> 
Labor       1.66 
Power        0.17 
Iron,  etc       (1.12 
Firebrick          0.S4 

I  leprecial  inn    (25$  i          0.22 

Total      $7.51 

This  cost  is  less  than  the  treatment  charge  at  the  smelter, 

tn  say  nothing  of  freight.    Adding  the  advantages  nt'  local 
treatment  products  where  possible,  anil  thp  high  net  extrac- 

tion obtained  on  a  refractory  slag,  this  si  as  I'nrnacc  offers 
advantagi 

Of  course,  the  labor  item  would  be  cheaper  in  the  Orient 
or  other  low-priced  labor  countries  than  in  the  United 
Slates;  but.  on  the  other  hand,  fuel,  especially  where  oil 
can  be  used,  would  be  much  cheaper  than  in  the  States. 

Onc-balf  ton  of  coke  is  amply  sufficient  to  reduce  one 
ton  of  the  most  refractory  slag.  Where  the  slags  contain 
■  mly  shot  gold  or  silver,  re-grinding  in  a  clean-up  barrel 
with  quicksilver  would  practically  recover  all  of  the  pre- 

cious metals,  but  in  most  cases  wbere  they  are  held  in 
matte,  drippings  from  crucibles,  scales  from  the  roasting- 
pan,  etc.,  from  a  low-grade  bullion  product,  it  necessarily 
follows  that  a  different  metallurgical  process  must  be 
employed.  The  cleaning  property  of  lead  on  a  charge  is 
too  well  known  to  require  reiteration.  It  follows  that  if 
the  proper  amount  of  lead  be  added  to  a  slag  containing 
gold  and  silver  in  a  metallic  form,  a  satisfactory  elimina- 

tion of  gold  and  silver  will  result.  Acting  upon  this 
principle,  this  slag  furnace  was  evolved  and  perfected  as 
far  as  possible.  It  bas  proved  quite  satisfactory  in  Korea 
and  has  saved  the  Oriental  Consolidated  Mines  Co.,  where 
it  was  developed  and  put  in  use,  much  money. 

The  plan  of  the  furnace  is  simple,  as'can  be  seen  by 
the  drawing,  and  any  small  blacksmith  shop  would  be 
equal  to  the  construction  of  one.  The  furnace  shown  in 
the  drawing  is  large  enough  to  treat  two  tons  of  slag  in 
ten  hours.  But  the  capacity  can  easily  be  increased  by 
proportionately  increasing  the  dimensions  of  the  furnace. 
The  shell  may  be  made  of  any  old  sheet  iron  available, 
as  its  use  is  merely  to  bold  the  inside  lining  in  shape. 
The  shell  will  last  indefinitely  if  the  lining  is  kept  intact. 
It  is  always  necessary  to  renew  a  portion  of  the  lining 
after  every  heat.  At  first  firebrick  alone  was  used  for 
the  lining,  but  I  found  that  a  mixture  of  red  clay,  broken 
fragments  of  graphite  crucibles,  and  discarded  firebrick, 
all  broken  to  pass  a  1-in.  ring,  was  just  as  effective  for 
lining,  and  of  course  much  cheaper.  The  only  firebrick 

used  are  to  line  draft-holes  and  tap. 
Another  point  of  economy  was  that  it  was  not  necessary 

to  buy  a  single  pound  of  lead  for  use  in  the  furnace,  as 
slag  from  the  assay  office,  which  always  contains  unre- 

duced  litharge   as   well   as   borax   and   sodium   bicarbonate. 

luth  useful  in  liquefying  slags,  was  used  for  the  pur| 
The  charcoal   used  as   fuel   brought   all   the   had  down   in 
g   I  shape. 

The   method   of    treatment    was    fully    described    in    the 
articl   ntioned.     Briefly,  ii   is  i   i\  the  slag  with  the 
required  a   int  of  fuel  and  assaj  slag,  and  feed  ii  in  slow 
ly  al  the  lop  of  the  furnace,    A  proper  amount  of  ti 
draft    must    be  maintained,  and  care  taken   not    to  overfeed 

the  furnace.    A  roof  ovot  the  teed  platform  is  quite  desir 
for  protection   from  red-hot  cinders  and  particles  of 

  lied  Blag.     It  is  essential  to  keep  the  draft-hole  in  g   1 
shape  by  reducing  the  diameter  of  the  inside  end  of  the 

opening,  as  shown  in  the  drawing.     The  sharp  angle  formed 

«^.°
 

A  CONVENIENT  SLAG  FUKNACE. 

by  the  top  brick  prevents  the  slag  from  backing  up  in 
the  draft-hole.  Also  the  hinged  door  at  the  tap  or  some 
other  arrangement  for  opening  and  removing  the  residue 
of  the  charge  at  the  end  of  the  heat  is  necessary,  so  as 
to  leave  a  clean  furnace   for  the  next  charge. 

The  actual  extraction  by  bullion  returns,  and  assaying 
the  final  slag  at  Taracol,  Korea,  was  98%  on  over  $40,000 
worth  of  slag.  The  bullion  produced  is  necessarily  base, 
averaging  at  Taracol  34.45  gold  and  259.51  silver.  There 
is  enough  excess  lead  in  the  base  bullion  for  satisfactory 
cupellation,  yielding  clean  dore  bullion.  A  shallow  cupel. 
3  in.  deep  in  the  centre  and  10  in.  wide  across  the  top, 
is  a  satisfactory  size  to  use,  and  does  not  require  a  very 
large  cupelling  furnace.  The  cupelling  furnace  may  be 
of  simple  construction,  care  being  taken,  however,  to  have 
it  sufficiently  large  on  the  inside  to  allow  plenty  of  fuel 
around  the  muffle.  The  muffle  should  he  large  enough  to 
admit  two  cupels  3  by  10  in.  Each  cupel  will  hold  25  lb. 
of  bullion.  A  patent  has  been  applied  for  on  this  furnace 
to  protect  it  from  speculators,  but  it  is  freely  offered  to 
metallurgists  and  mining  companies  who  may  find  it  useful. 
My  thanks  are  due  to  W.  H.  Aldridge,  master  mechanic, 
and  B.'  Pedersen,  his  assistant,  for  valuable  hints  given 
in   the  construction  of  this  furnace. 
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The  Chilean  Nitrate  Industry 

The  nitrate  industry  of  Chile  enjoyed  a  prosperous  year 

during  1911,  according  to  consular  reports  from   [quique, 

with  exports  al  about  2,000,1    Spanish  quintals,  or  101,400 

ions,  above  that  of  1910  and  an  aflvance  of  .">  to  1" 
prices.  This  is  owing  quite  largely  to  the  work  don.-  I>. 
the  Nitrate  Propaganda  Association  in  Europe  and  the 

L'niteil  States.  Several  new  nitrate  works  have  been 
openeil  during  the  year,  and  others  have  been  enlarged. 
There  is  a  bright  outlook  for  this  industry  during  1912, 

which  means  that  business  in  general  will  be  good  in  Chile 

during  that  time,  lor  this  is  the  important  industry  of 

the  country.  The  nitrate  industry  is  not  only  an  impor- 
tant factor  in  the  commercial  interests  of  the  country,  but 

it  supplies  a  very  large  part  of  the  nation's  revenues,  as 
ujay  he  Been  from  the  following  table: 

Periods.  Amount. 

1880  to   1884   *  26,364,415 

1885  h,   1889       40,724445 

1890  lo  1894       58,533,795 
1895   to  1899       74,886,320 

1!""'  I"   1904   '       86,696,625 1905  io   mini     113,866,130 
1910        28,977,725 
Estimate    lor   Hill       20,000.000 

Total   lor  21   years   $459,249,155 

As  showing  the  comparative  importance  of  the  several 
Chilean  ports  from  which  nitrate  is  shipped,  the  following 
schedule  gives  the  quantities  i  in  quintals!  exported  dur- 

ing the  first  nine  months  of  ]!>11  :  Province  ,,f  Tarapaca 

— Pisagna,  1,938,142;  Junin,  1  .127.."..ki  -  Caleta  Buena, 
3,675,850;   [quique,  B,011,983;  total,  14,753,475.     Province 
of   Antofagasta   -T   pliia,    4,615,572;    Mejillones,   4,920,- 
049;  Antofagasta,  4.1 72.1  Hi;  Caleta  Coloso,  2,0U  927;  Tal 
tal.  4,146,904;  total,  19,866,571. 

The  market  price  of  aitrate  of  soda  declined  during 
November  1!M1.  The  first  part  of  that  month  there  were 
sellers    al    $1.95    American    gold     per    Spanish    quintal     Cor 
immediate  delivery  alongside  vessel,  ami  buyers  at  $1.94 

gold.  The  last  pan  of  November,  sales  were  'made  al  $1.89 American  gold  per  quintal,  ami  for  delivery  during  al 
1912  the  price  was  $1.85  American.  On  December  6  there 
»e,e  selle.-s  at  $1.84  and  no  buyers  in  the  market.  There 
is  no  explanation  offered  for  this  slump,  but  as  it  ha. 
been  a  slow  steady  drop,  it  is  probably  more  than  a  tem- 

porary fluctuation.  There  is  a  scarcity  of  labor  in  the 
pampas  (plains),  and  many  of  the  nitrate  works  arc  adver- 

tising for  laborers  in  the  daily  papers.  Gangs  of  men  air 
being  brought  up  from  the  south  of  Chile  to  supply  tie demand. 

The  Antofagasta  pampa  seems  to  be  the  more  prosper- 
ous al    present,  as  the  -rounds  are  newer,   whereas  in   the 

Province  of   Tarapaca   many  of  the   grounds    he,     worked 
are   partly  exhausted.     The  Government   of  chile   is  Bon- 

',:"">"  ""•  «"*■   »f  public  nitrate  lands  in  Tarapaca which,    although    adjacent    to    existing    nitrate    extraction 
plants,  are   large  enough   to  warrant    the  ,   si  ruction   of 
new  works.     The  law  authorizing  this  auction  is  under  dis- 

cussion,  but    has  no,    passed   the   Congress,  as   it   is  beine 
I  by  the  Antofagasta  interests,  on  account 

°f  t,lt'  1;"  >roc   Is  are  to  he  expended in   public   works   in    the    IV  Tarapaca.      The   mini- 
mum prices  specified  in  the  bill  are  a  extraordi- 
narily high  in  view  of  the  low  grade  of  the  'caliche'  (native saltpeter),   of  which   some   lots   run    as   low   a-    111   ,„•  1.1' 

nitrate,   being   tin-    poorest    quality   which    has    I,   tiered 
for  sale   so   far.     In     sequence,  it   is   not    expected   thai 
there  will  be  many  purchasers;  in  fact,  il  is  doubtful  ,1' 
■'  "k  Wl11  be  mad<  al  these  prices.  Maps  of  the  grounds 
are  not  printed,  bm  ,.M  in  the  oil  .     0f  the  Aso- 
ciacidn  Saliireria  de   Propaganda,  in   Iquique,    1   m   thi 
offices  of  the  Secretaria  del  Consere  Salitrero,  and  of  the 
Delegation    Fiscal   in   Santiago,  Chile. 

The  Chilean  Government  has  collected  an  export  tax  of 

about  $12.34  per  metric  ton  (2204. li  lb.)  since  October  1880 
with  the  above  result,  and  of  late  the  Government  has  been 

discussing  the  advisability  of  increasing  the  tax.  It  is 

claimed  the  supply  is  sufficient  for  many  years  at  an  even 

greater  production  than  at  present,  which  means  much  for 
the  future  ofiftbe  country  and  it-  people.  On  the  strength 
of  this,  extensive  internal  and  port  improvements  are 

planned  for  the  next   few   years. 

The  Gee  Centrifugal  Concentrator 

By  Edward  Walker 

S    attention  is  being  attracted  in  Cornwall  at  present 
to  a  centrifugal  machine  invented  by  \V.  J.  (lee,  originally 

intended  for  the  purpose  of  rapidly  settling  china-clay 

slime,  but  more  recently  proposed  to  be  applied  in  con- 
centrating metallic  slime,  i  am  not  aware  that  the  machine 

is  in  actual  practice,  but  as  the  principle  is  of  interest.  1 
will  give  a  short  account.  The  machine  as  applied  lo 

settling  china-clay  slime  consists  of  a  vertical  cylinder  re- 
volving at  a  peripheral  speed  of  100  to  200  ft.  per  second. 

Inside  are  fixed  vertical  radial  vanes  held  in  place  by  ver- 
tical rods  and  removable  liners.  The  slime  is  fed  at  the 

top.  and  the  eoarser  and  heavier  particles  are  caused  at 

once  to  fly  to  the  periphery  and  build  themselves  into  a 
wall.  As  the  water  gradually  passes  down  the  sides,  the 

finer  particles  range  themselves  to  the  periphery.  The 
water  also  forms  itself  into  a  wall,  and  when  its  internal 

surface  comes  to  the  edge  of  the  bottom  plate,  it  com- 
mences to  discharge  through  orifices.  The  rate  of  feed 

and  of  revolution  are  so  adjusted  that  the  effluent  is  quite 

clear.  After  a  time  the  machine  is  stopped,  the  liners  and 

adhering  slime  removed,  and  other  liners  put  in  their  place. 
The  cakes  of  slime  may  be  divided  into  as  many  grades 

as  desired,  it  being  remembered  that  the  particles  are  larg- 
est at  the  upper  end  and  finest  al  the  bottom  end.  The 

inventor  claims  that  the  classification  of  china-clay  is  done 

more  efficiently  than  in  the  usual  'drags'  and  settling  pits, 
thai  the  removal  of  water  is  more  complete,  and  that  the 

time  occupied  is  greatly  reduced.  The  high  velocity  of 

rotation  is  a  disadvantage  and  involves  the  use  of  special 

foundations  and  bearings.  The  fact  that  the  working  is 

intermittent  may  also  he  considered  as  against  the  process. 
not  because  of  the  actual  time  lost,  but  on  account  of 

the  labor  required. 

When  applying  the  principle  in  the  concentration  of 
slime,  a  different  motion  is  required.  The  inventor  makes 

the  vanes  independent  of  the  shell,  and  revolves  them  in 

the  same  direction  and  at  a  rather  higher  speed.  Tie- 
separation  of  the  mineral  from  the  gangue  could  not  be 
effected  at  all  unless  the  feed  is  accurately  sized,  so  thai 
the  liner  the  slime  the  better.  The  difference  in  the  speed 

of  revolution  of  the  vanes  causes  a  washing  effect  at  the 

point  of  deposition,  so  that  the  particles  of  lower  specific 
gravity  are  kept  in  suspension  and  are  eventually  removed 
with  the  effluent  water.  Many  adjustments  will  be  required, 

namely,  the  speed  of  the  cylinder  and  of  the  vanes,  the 
distance  of  the  vanes  from  the  periphery,  and  the  rate  of 

feed.  In  earning  out  the  process,  the  feed  would  be 

stopped  when  a  sufficient  amount  of  concentrate  had  accumu- 
lated, and  clean  water  substituted,  so  as  to  remove  all 

the  gangue  still  in  the  cylinder;  afterward  the  concentrate 
is  removed  by  retarding  the  revolution  of  the  cylinder  but 
not  of  the  vanes.  Tf  all  these  delicate  adjustments  can  be 

easily  made,  and  if  not  too  much  skilled  labor  is  required, 

the  process  may  prove  applicable  to  the  treatment  of  tin 

or  copper  slime,  where  there  is  plenty  of  room  for  improve- 
ment  in   present  practice. 

ma  owns  many  of  the  mines  within  its  borders,  but 

these  state-owned  properties  are  not  great  sources  of  profit. 
During  the  past  year  the  gross  receipts  were  M.290,073,320 

and  expenses  .\l.2(i7.427,0!>7.  I  if  the  remainder.  M.16,735,- 

990  was  written  off  for  ordinary  expenses,  leaving  a  nei 
revenue  of  M.5,910,273  for  the  year. 
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Smelter  Building  in  Chile 

By  Fhvvk  LaNOTOHO 

Chilr    is    not    a    Latin  American    country    ID    the   eonunOD 

North  American  senaa  "i  the  twin,  cither  in  climate,  habits, 

or  temperament  of  to  people.  It  has  ■  large  element  of  the 

best  Bpaniah  stock,  tempered  by  two  hundred  yean  ol 

nrione-minded  eonqnesl  of  a  ragged  and  arduous  country, 
difficult  of  development  in  comparison  with  our  own  prairies 

in-  mountains,  li  has  a  considerable  mixture  of  the  same 
of  pioneers  who  earns  to  California;  many  of  them 

Holing  for  California  in  the  fifties,  and,  finding  the  ooasl 

n!'  Chili'  attractive,  remained  there,  li  also  has  a  large 
Qarman  element,  of  the  type  of  em*  own  Bturdy  agricultur- 

ists who  have  done  so  much  to  'make  Milwaukee  famous.' 
Chile  has.  besides,  a  large  native  Indian  element  of  the 

strongest  and  most  industrious  type,  many  of  whom  have 
become  skilled  mechanics  and  farmers. 

The  business  men  of  Chile  are  quite  as  reasonable  to 
deal   with  as  our  own.  ami  will  sacrifice    far  more    lor  the 

development  of  resources  than  we  individually  will  ilo.    For 
example,  the  Brailen  company  bad  to  build  its  railroad  36 

kilometres  and  iis  high-tension  electric  transmission  line  2(i 
kilometres  through  the  ranch  of  Don  Carlos  Irnrrazoval. 

For  these  rights  of  way  a  merely  nominal  charge  was  made. 
The  same  might  be  saiil  of  nearly  all  of  the  numbers  of 

hnrentiaibis  who  opened  their  farms  to  permanent  occupa- 

tion anil  the  free  passage  of  thousands  of  workmen  and 
teams,  in  the  construction  of  canals,  railroads,  electric  lines. 

and  plants,  anil  under  the  unusual  condition  thai  much 

of  the  work  was  actually  done,  and  all  of  it  known  to  be 

necessary,  before  the  prices  were  fixed.  Here  is  the  differ- 

ence between  the  Latin  and  the  'Gringo':  to  buy  required 
property  at  a  reasonable  figure  in  the  States  it  must  not 

leak  out  that  anything  is  to  be  done,  while  in  Chile  it  is  re- 
i|uireil  to  he  demonstrated  that  something  is  going  to  be 

done,  before  the  required  privilege  can  he  hail,  in  many 
cases. 

The  'graft'  that  so  much  is  heard  about  in  Latin  countries 
does  not.  exist  in  Chile  to  hinder  the  investment  of  outside 

capital.  In  my  two  veal's  as  manager  of  the  Braden  Copper 
Co.,  during  the  busiest  construction  period,  not  a  dollar 

was  paid  out  to  'grease  wheels'  of  any  kind;  and  during 
that  time  25,000  Ions  of  machinery  and  materials  was 

landed,  passed  through  the  customs,  and  moved  over  the 
State  railroads  to  our  own  railroad,  and  to  ox-carts.  An 

ox-cart  is  not  to  be  sniffed  at.  A  two-wheel  bull-cart  car- 
ried seven  tons  at  a  load,  over  75  kilometres  of  moun- 

tain road,  at  $9  per  ton.  The  regular  loads  of  three  tons 
to  each  cart  were,  of  course,  carried  at  a  much  lower  rate, 

where  feed  is  as  high  as  it  is  in  California.  The  Chileno  is 
a  splendid  horseman,  but  has  found  the  ox  to  he  the  best 

and  most  profitable  draft  animal.  He  is  not  slow,  like 

Tolstoi's  ox  or  the  Mexican  ox,  but  travels  as  fast  with  the 
plough  as  our  horses  do. 

The  Chileno  workman  is  industrious,  working  long  hours 

cheerfully  if  paid  for  it.  He  is  often  keen  to  pick  up 
suggestions.  As  an  illustration:  the  cart  road  to  the  mines 

was  impassable  six  months  of  the  year,  and  before  the  com- 
pletion of  our  railroad  our  winter  stock  of  Huntington  mill 

die-rings  ran  short :  the  supply  had  arrived  in  the  country 
too  late  in  the  fall  to  move  up.  These  rings,  weighing  a 
ton  each  and  6  ft.  in  diameter,  were  placed  on  the  cart 
wheels  as  tires,  over  the  regular  tires,  keyed  up  with  wooden 

wedges,  and  rolled  into  camp  75  kilometres  through  mud 
and  snow  knee  deep,  with  the  usual  string  of  oxen  for  a 

three-ton  load.  At  the  same  time,  a  bridge  on  the  cart-road 

crossing  the  Coya  river  gorge  had  to  he  taken  out  to  per- 
mit the  blasting  of  a  heavy  rock  cut  on  the  railroad  con- 

struction a  thousand  feet  vertically  above  it.  The  ox-cart 
with  its  novel  broad  tires  must  cross  the  bridge  or  the  mill 
would  be  shut  down.  The  railroad  contractors  were  ready 

to  put  off  the  big  blast,  though  the  bulls  might  he  several 

days  coming  up.  The  generally  expedient  plan  of  not  wait- 
ing for  anything  was  followed;  the  rock  blast  was  put  off 

and  i   ipletely  filled  the  canyon  at  the  bridge  site,  making 

a  rock  bridge  of  boulders  as  big  as  a  honse,  with  the  river 
running  under  it,  thai  was  available  at     ami  has  been us,, i  ever  Bince. 

Here,  in  the    untains  of  the  roughest  country  in  the 
world,   and    side   by    side   with    the  o\    and    the   wooden    plow. 

tin  Braden  Copper  Co.  baa  one  of  the  most  co  ining 

installations  anywhere  to  he  found,  including  its  own  power 
canal,  diverting  a  river,  and  carrying  it    13  kilometres  in 

rock-cuts  and  tin   Is,  and  developing  12,000  hp.j  its  own 

railroad  7">  kilo   ties,  climbing  a  mile  high  in  half  that 
distance,  with  more  degrees  of  curvature  than  any  other 

railroad  in  existence;  a  concentrating  plant  of  Bteel  and 

concrete    eat  2000  tons  of  ore  per  day;  it s.  own  smelter. 
an  acid  plant,  and  leaching  and  electrolytic  plant;  electric 

haulage  underground  and  to  the  mill  direct  without  re- 
handling;  its  own  town,  hotels,  stores,  barracks,  schools, 
and  chapel.     This  development   was  due  primarily  to  a    lew 

NEW  MILL,  BRADEN  COPPER  CO. 

men  wilh  pioneering  courage,  like  M.  Chiapponi,  William 
Braden.  Barton  Sewell,  Mr.  Nash,  and  their  associates. 

After  all,  it  makes  no  difference  whether  the  incentive  was 

profit,  or  the  strong  man's  ambition  to  do  a  new  thing  in  a 
new  region,  or  a  big  thing  well. 

Mining  in  Morazan,  Salvador 

The  Monte  Mayor  Cold  &  Silver  Mining  Co.,  of  Salva- 

dor, an  enterprise  composed  ol'  Salvadorean  and  foreign 
capitalists,  has  recently  denounced  what  are  supposed  to 
be  valuable  silver  and  gold-mining  properties  in  the  He 

partment  of  Morazan,  Republic  of  Salvador.  The  mines 

lie  within  a  rich  mineralized  zone  of  lb'  hectares,  between 
San  Jose  del  Penon  and  the  San  Antonio  Guayoto  ranches, 

and  12  well  defined  gold  and  silver-bearing  veins  have  been 
discovered.  The  mines  are  at  a  distance  of  about  two 

leagues  from  the  celebrated  San  Sebastian  mine  and  about 
two  and  a.  half  leagues  from  Sociedad.  Modern  machinery 

and  equipment  for  working  the  mines  have  been  ordered 
abroad  and  part  of  it  has  already  been  received  at  the 

port  of  La  Union.  The  company  proposes  to  work  the 

ore,  which  assays  t*12  to  1*14  gold  per  ton,  by  the  cya- 
nide process. — Pan-American  Union. 

The  Peruvian  Government  has  granted  a  concession  for 

a  period  of  two  years  for  the  exploration  of  gold-bearing 
sands  and  gold  mines  along  the  banks  of  the  Chincbipe 
river  from  the  point  where  it  enters  the  Maranon  river 
to  its  confluence  with  the  Canchis  river.  The  object  of 

the  exploration  in  this  territory  is  to  determine  the  feasi- 
bility of  establishing  on  a  large  scale  the  exploitation  of 

gold  placers  and  deposits.  The  tributaries  of  the  Chincbipe 
river  and  the  islands  lying  therein  are  embraced  under  the 
terms  of  the  concession. 

Argentiferous  galena  has  been  found  at  Barranca  Os- 

cura,  in  Guatemala,  and  the  discovery  has  been  denounced. 
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Gold  Workings  in  Central  Asia 

By  Ellsworth  1Iuktintgton 

"At  Karbu.  in  Lndakh  [76°E.,  34°N.]  I  found  the  ter- 
rains pitted  with  numerous  inclines,  dug  tor  Use  gold  which 

is  eontained  in  the  snivels.  There  I  met  an  English  min- 
ing engineer  prospecting  for  a  mining  company.  He  was 

disgusted  with  the  meagre  quantity  of  gold;  it  was  not 

worth  looking  at.  he  said.  He  had  found  just  one  thing 
that  interested  him;  a  fragment  of  good  ore  said  to 
come  from  a  mine  near  Lhassa,  owned  by  Buddhist  lamas. 

He  was  going  home  to  tell  his  company  that  Thibet  was 
the  plaee  to  hunt    for 

The    people    of    the    Karatash    valley    [81°E..    37°N.] 

    Railways    Boundaries. 

V    PART   OF    CENTRAL    IS1  k. 

herd  sheep  at  the  upper  end.  mine  gold  al  the  middle, 
and  farm  lower  down,  below  an  elevation  of  8000  ft.  The 

gold  occurs  in  the  gravel  terraces,  just  as  in  California. 
The  women  and  children  bring  the  gravel  in  bags  on  their 
haeks  to  the  stream,  where  it  is  panned  by  the  men  in 
Sub-COnical  wooden  howls  eighteen  inches  in  diameter.  A 
miner  told  me  that  the  sluice  when:  he  was  working  was 
the  common  property  of  twelve  men.  belonging  to  live  or 
six  families,  every  member  of  which,  from  six  years  old 
upward,  is  engaged  in  the  work.  The  men  own  a  few 

fields,  but  by  no  means  enough  to  support  their  families. 
Their  only  live-stock  is  a  few  donkeys  The  profits  of 
the  united  labor  of  the  twelve  and  their  wives  and  children 

during  the  preceding  month  had  amounted  to  200  'tengehs,' 
or  $10,  and  during  the  month  before  thai  to  $8.  Arc  -,\- 
ing  to  the  Chinese  regulations,  all  the  gold  must  bo  turned 
over  to  certain  native  officials,  who  pay  for  if  what  they 
choose,  often  only  half  the  real  value.  The  slight  return 
from  gold  mini]  g  is  credible  only  when  one  sees  the  clumsy 

work,  the  frequency  with  which  a  pan  of  gravel 
yields  nothing,  ami  the  deliberation  of  the  movements  of 

-.     Vet.  wilb   the  help        ,      ,•!,!-.   the   |   pie 
manage  to  live  on  a  dollar  or  so  a  month  for  each   i  ian 
and   his   family. 

The  gold  mining  town  of  Sorgak  [83°E.,  37°N.]  lies 
on  the  enormous   fan  delta  of  gravel  which  the  Niya  river 

•Excerpt  from  'The  Pulse  of  Asia.'  On  the  accompany- 
ing map  the  word  China'  marks  the  approximate  position of    these    deposits. 

has  deposited  where  it  suddenly  emerges  from  the  Kwen 

Lun  mountains  and  crosses  the  old  fault-line  to  the  rela- 

tively level  basin  floor.  Sorgak  presents  the  essential  fea- 
ture- i  ing  town  in  the  southwestern  part  of  the 

United  Stages.  Perhaps  it  is  a  trifle  more  barren  and 

unattractive  than  the  worst  of  our  mining  towns,  but  from 

a  distance  it  gives  the  same  impression  of  rawness  to  the 
traveler.  It  lies  in  a  basin-shaped  valley  a  quarter  of  a 
mile  or  more  from  the  edge  of  the  deep  gorge  of  the  Niya 

river,  whence  water  must  be  brought  up  on  the  shoulders 
of  the  women,  or  the  backs  of  donkeys.  Not  a  vestige 

of  verdure  can  be  seen ;  nothing  but  gravel  with  dug-outs 
half  buried  in  it.  Here  and  there  a  blatantly  new  shanty 
with  a  mud  roof  and  an  unseasoned  wooden  front  stands 

g  the  older  duskier  structures.  The  population  of 

the  region  is  said  to  be  between  three  and  four  hundred 
families,  and  the  total  number  of  men  who  work  as  miners, 

including  those  who  stay  only  a  month  or  two.  is  about 
two  thousand  a  year.  The  annual  output  of  gold  is  only 

$26,000,  or  $13  per  man.  Thirteen  dollars  a  year  does 
not  seem  to  he  a  sum  calculated  to  encourage  lavish  ex- 

penditure. Nevertheless,  the  uncertainties  of  the  miner's 
life  and  the  possibilities  of  sudden  wealth  lead  to  the  same 

extravagance  in  central  Asia  as  in  western  America.  The 
bazaar  is  surprisingly  large  and  busy,  considering  the 

size  of  the  population,  and  it  is  filled  with  idlers.  As  I 
walked  about  to  take  photographs  T  counted  a  hundred 

and  twenty  men  and  boys  following  close  behind  me.  and 
there  were  certainly  fifty  more  silting  idle  in  places  which 

we  passed.  I  did  hoi  count  the  baby  which  lay  in  its 
cradle  in   front  of  a  closed  shop. 

Many  pf  the  miners  al  Sorgak  are  at  work  on  the  top 
of  the  great  gravel  fan,  far  from  the  gorge  of  the  river. 

Accordingly  the  miners  winnow  the  gravel  instead  of  pan- 
ning it.  When  first  T  saw  this  primitive  process,  the 

gravel  was  dumped  in  a  conical  heap  two  feel  high.  With 
their  hare  hands,  scarred  and  maimed  by  frequent  cuts. 
braises,  and  sores,  a  man  and  a  woman  moved  the  heap 

forward  by  throwing  handful  after  handful  to  the  top. 
The  liner  sand  was  blown  away  during  the  process,  and 

the  coarser  fragments  rolled  to  the  bottom  of  the  cone, 
where  they  could  be  brushed  away.  Thus  the  advancing 

heap  was  gradually  diminished  in  size,  and  reduced  to 
a  somewhat  homogeneous  mass  of  very  line  pebbles  and 

coarse  sand.  Al  Length  the  miner  put  this  in  a  wooden 

pan.  and.  holding  it  higher  than  his  head,  poured  it  into 
a  cloth  on  the  ground,  thus  allowing  the  wind  lo  blow 

away  part  of  Hie  remaining  sand  and  pebble.  In  the 
midst  of  the  pouring,  the  young  man  stopped  and  began 

to  whistle.  "What  are  you  whistling  for?"  I  asked.  "For 
the  wind."  was  the  sincere  answer. 
When  the  wind  had  done  its  work  the  miner  spread  the 

remaining  gritty  mass  thinly  over  the  cloth,  and  blew  ir 
away  by  mighty  blasts  from  his  lungs,  beginning  on  the 
edge  and  working  inward.  All  his  partners,  of  both  sexes 
and  all  ages,  or  at  least  as  many  of  them  as  could  find 

room,  gathered  around  the  cloth,  and,  lying  on  their  stom- 

achs, watched  with  the  traditional  gold-miner's  excitement 
for  traces  of  the  yellow  metal.  A  little  girl  pounced  on 

a  flake,  but  that  was  all.  "Only  ten  cents  worth  of  gold 

for  the  morning's  work  of  ten  of  us."  was  the  discour- 
aged remark  of  the  strong-lunged  miner;  and  his  "ten  of 

us"  meant  only  the  men  who  share  the  mine,  not  the  women 
and  children  who  had  helped. 

SEVERAL  expeditions  have  been  sent  into  southern  Chile 

to  prospect  for  petroleum  in  districts  where  topography 
and  I'-nuatinns  indicate  the  existence  of  oil.  One  of 

these  expeditions  recently  left  for  Manao  to  explore  a 

petroleum  field  covering  1600  hectares  of  land.  Borings 
will  be  made  in  different  places  and  a  full  report  of  the 
result  of  the  investigation  will  he  submitted  in  due  course. 

A  COPPER  smelter  has  been  established  al  El  Teniente. 

Chile,  with  a  capacity  of  20  tons  of  bar  copper  per  day. 

Th<  first  shipment  of  35  tons  of  bar  copper  has  been  made 
to  Liverpool. 
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Discussion 
Readers  of  thf  Mining  UCD  SeiESTiric  Plisss  are  Invltod  to 

Use  this  department  for  tin-  discussion  of  technical  and  Other 
nuitu-r*  pertaining  to  mining  and  metallurgy.  The  Editor 

ton  of  views  contrary  to  his  own,  l>.- 
Ilcvinft  tint  careful  criticism  Is  mora  valuable  than  casunl 
OOmpllment  Insertion  of  any  contribution  Is  determined  by 
Us  probable  Interest  to  the  readers  of  this  Journal. 

Flat-Bottomed  Ore-Bins 
The  Editor: 

Sir    Frequently  mining  journals  print  articles  ad\ 

the  use  out  ore-bins  having  inclined  bottoms  instead  of  Bat 

bottoms,  and  a  recent   note   in   the   Hitting  and  Scientific 

l'r.ss  for  March  30,  1912,  under  'Concentrates'  reiterates 
i  In-  statement. 

I  believe  ii  is  very  bad  practice  to  make  an  ore-bin  with 

.■in  inclined  bottom.  They  are  more  costly  to  construct, 
harder  to  maintain,  and  are  a  great  waste  "i  space,  a  Bat- 

bottomed  ore-bin  will  hold  approximately  twice  as  much 
ore  as  an  inclined  one.  and  where  do  you  need  storage 

capacity  more  than  at  the  mill  or  reduction  plant  .'  1  main- 
tain that  it  is  the  most   important   point  to  have  storage 

capacity.  That  is  where  the  heart  of  the  mining  operations 

is  situated,  and  i!  should  be  the  aim  nl  all  mine  managers 

to  keep  the  reduction  plant  running  continuously  and  with- 
out loss  of  time.  By  the  time  the  ore  has  reached  the  mill 

il  is  in  ils  best  condition  lor  storage,  because  of  its  reduced 

size'.  The  mine  manager  never  knows  when  something  will 
happen  to  shut  down  his  supply  of  ore  from  the  mine;  a 

break-down  to  the  hoist,  necessary  repairs  to  the  shall. 
broken  pumps  and  Hooded  stations,  or  serious  mishaps  In 

his  levels,  slopes,  and  chutes,  and.  above  all.  repairs  to  his 

crushers.      By  having  a  g   1   storage  bin  al    the  mill  there 

is  always  a  reserve  on  hand  and  frequently  the  repairs  at 
the  mine  of  any  nature  can  be  made  without  loss  of  time  to 

the  mill.  T  have  seen  mills  of  from  5  to  .'S00  stamps  that 
had  such  small  bin  capacity  that  a  delay  of  12  hours  input- 

ting ore  into  the  bin  fr    the  mine  would  cause  a  shut-down 

of  all  the  stamps  in  the  5-stamp  mill  and  tip  to  75  stamps 
in  the  300-stamp  mill,  of  from  one  to  twelve  hours. 

Al  the  Gold  Rank  mine,  in  Porbestown,  Butte  county, 

California,  I  had  a  60-stamp  mill.  40  stamps  averaging  2% 
tons  per  day,  and  20  stamps  averaging  3  tons  per  day  of 

'-'4  hours,  and  without  notiee  I  could  run  the  mill  to  full 
capacity  for  ten  days,  and  once  by  making  preparation,  I 
ran  the  mill  to  full  capacity  for  I!  weeks  without  putting 
a  pound  of  additional  ore  into  the  bin.  I  consider  the  time 

gained  for  making  repairs  in  the  mine  and  hoist  of  the  great- 
est value.  At  one  time  I  practically  reconstructed  the  ore- 

bin  for  40  of  the  stamps  without  losing  a  minute  of  run- 

ning time  for  a  single  stamp;  that  is,  I  put  in  new  posts, 
new  main  sills,  floor  sills,  floors,  and  siding.  The  method 

pursued  was  to  put  in  temporary  chutes  from  the  track  to 

the  bin  so  the  ore  would  shoot  directly  over  the  openings 
above  the  feeders.  The  back  part  of  the  ore-bin  was  un- 

covered, the  bin  having  be,en  practically  emptied  before 

beginning  operations  (the  flat  part  of  the  ore-bin  being 

about  16  ft.  wide,  as  I  recollect  it,  from  front  to  back). 
Just  enough  ore  was  carried  in  the  bin  at  night.  Two 

shovelers  at  $2.50  were  provided  on  both  day  and  night 

shifts.  When  about  two-thirds  of  the  bin  was  completed 
from  the  back  toward  the  front  the  chutes  were  taken  out 

and  the  ore  dumped  upon  the  completed  floor,  and  short 

sections  in  the  front  part  were  taken  up  one  at  a  time,  and 

new  main  sills,  flooring,  and  siding  put  in.  The  shovelers 

threw  the  ore  from  the  completed  floor  space  across  the 
space  into  the  chutes  leading  from  the  bin  down  to  the 

feed  hopper;  the  chute  and  hopper  held  enough  ore  to  run 
five  stamps  about  an  hour  and  a  half,  which  enabled  the 

carpenters  to  do  a  lot  of  work  without  interfering  with  the 

shovelers.  As  stated  above,  the  work  was  completed  with- 
out a  minute  delay  in  running  the  mill. 

Too  much  stress  cannot  be  put  on  the  necessity  for  large 

storage  capacity  where  it  will  do  the  most  good,  namely,  at 
the  reduction  works,  and  there  is  no  better  way  than  by 

making    Hal  bottomed   ore  bins   which    will    hold   approxi 

matelv  twice  as  much  as  inclined  bottoi   ■>•  bine,  ami  qre  i- 
then  available  at  any  i inn'  of  emergency  with  slight  a.hli tional  coat, 

1 1  mm   iv  Stow, 

Oakland,  < 'alifornia,  April  5. 

Magmatlc  Origin  of  Ore-Forming  Solutions 
The  Editor; 

Sir    ih  gusttibw  non  est  diaputanduml    In  your  issue  of 

.March    Hi   ( '.    K.   Tolman    lake-   issue    with    A.    ('.    Lnw-mi's 

criticism  of  'Types  of  Ore  Deposits'  ami  develops  his  con- 
ception of  the  problem.  To  speak  for  myself:  I  enjoyed 

Mr.  1. aw  sun's  article  as  1  would  enjoy  a  hrillianl  after-dinner 
speech,  and  found  under  the  unusual  surface  many  an  in- 

stigation to  reflection  and  a  clever  reminder  of  the  fact 
that  our  ideas  on  ore  deposition  are  still  to  a  large  extent 

speculative,  even  if  some  of  our  great  pioneers  laboriously 

join  stone  to  stone  lor  an  ultimately  irreprovable  founda- 
tion. 

I  do  not  intend  to  question  lor  a  moment  that  Mr. 

Tolman's  article  contributes  a  great  amount  of  new  and 
valuable  material,  nor  that  his  ideas  are  both  original  and 

convincing.  But  he  cites  a  great  many  ore  deposits  to  sup- 

port his  theories,  and  with  some  of  those  mentioned  I  am 
somewhat  familiar,  and  regret  that  I  cannot  quite  agree 

with  him.  For  example,  in  the  Globe  district,  I  cannot  see 

that  it  is  proved  beyond  doubt  that  the  diabase  intrusion 
here  has  nothing  to  do  with  the  ore  deposition.  F.  L. 

Ransome  offered  some  very  good  arguments  to  support  his 

supposition,  and  even  if  there  is  a  later  acid  intrusive  that 

originated  the  disseminated  copper  deposit  of  the  Miami 
district  and  reworked  and  enriched  the  Old  Dominion  vein, 

thai  does  not  prove  that  the  diabase  had  nothing  to  do  with 
the  copper  in  this  district.  If  Mr.  Tolman  would  study 

some  sections  of  the  (Old  Dominion  vein  and  some  of  its 

eastern  neighbors,  such  as  the  Superior  &  Boston  or  Buck- 
rye,  he  would  find  deposits  that  tally  closely  with  Monte 
Catini  in  character.  There  is  hardly  any  doubt  but  that 

here,  as  there,  the  source  of  the  copper  was  an  extremely 
basic  intrusive.  The  ore  here  is  marked  by  plentiful 

micaceous  hematite  with  cbaleopyrite  and  pyrite.  Even 

rounded  boulders  of  cbaleopyrite  in  soft,  red  gouge  are  re- 
ported from  the  bottom  of  the  Mallory  shaft.  Is  hematite 

and  micaceous  hematite  a  characteristic  of  salie  or  femic 

rocks?  Furthermore,  while  it  is  a  fact  that  until  now  the 

Old  Dominion  system  of  veins  has  been  nearly  the  only  one 

in  the  Globe  district  that  has  proved  to  be  of  economic 

value,  that  does  not  preclude  the  existence  of  other  veins 

equally  important  that  have  not  been  proved.  In  fact,  I 

have  every  reason  to  assume  that  mining  around  Globe  is 

only  in  its  infancy  and  that  a  number  of  other  veins  will 
soon  rival  the  Old  Dominion  in  richness  and  importance; 
veins  that  never  received  due  consideration  till  now,  partly 

because  their  outcrops  are  buried  under  overthrust  masses 

or  Gila  conglomerate,  and  partly  because  nobody  ever  be- 
lieved in  them  or  tried  them,  and  the  stampede  was  going  in 

the  other  direction. 

In  the  Morenci  district  ore  deposits  are  localized  around 

two  places — Morenci  and  Metcalf — it  is  true,  but  the  rock 
is  not  more  acid  in  these  two  places  than  in  the  rest  of  the 

laccolith.  The  fact  is  well  recognized  that  the  southwest 

part  of  the  laccolith  to  the  south  and  west  of  Morenci  is 

mostly  a  diorite  porphyry  and  practically  devoid  of  copper 

deposits.  But  Metealf  is  to  the  north  of  Morenci,  and 
there  are  several  miles  of  porphyry  between  these  two 

places  which  is  fully  as  acid  as  in  the  copper  zone,  and, 

nevertheless,  no  orebodies  of  importance  have  been  proved 

there,  although  search  has  been  made.  My  opinion  is  that 

the  great  east-west  faults  have  much  more  to  do  with  the 
mineralization  than  has  yet  been  recognized.  The  Coronado 

fault  antedates  the  mineralization,  and  so  does,  in  all  prob- 
ability, the  Concentrator  fault,  and  perhaps  also  the  Copper 

Mountain  fault,  even  if  here  a  later  reopening  would  have 
to  he  assumed.  The  lode  system  at  Morenci  is  almost  a 

typical  fracture-zone  due  to  end-to-end  pressure  in  a  fault 
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The   Coronado   fault    passes  straight   into  Meteall 
hill,  even  if  it  sen. Is  off  some  curved  branches  in  the  Santa 

Rosa  country.  There  is  one  reason  for  the  localization  of 

the  copper,  hut  it  is  not  found  in  the  nature  of  the  in- 
trusive. 

The  deposits  at  Bisbee,  Mr.  Tolman  characterizes  as 

"lenses  in  limestone,  unaccompanied  by  intergrowth  of  con- 
tact minerals  and  at  some  distance  from  the  intrusive."  I 

do  not  believe  that  Mr.  Tolman  could  prove  very  many  ore- 

bodies  in  Bisbee  "away  from  the  intrusive."  The  Shattuck 
is  a  mineralized  porphyry  dike,  plain  and  simple.  J.  M. 

Boutwell,  of  whose  thorough  study  and  careful  observa- 
tion the  Bingham  report  is  a  splendid  example,  advocates, 

as  I  am  told,  the  theory  that  the  Bisbee  orebodies  origin- 
ated in  close  conjunction  with  porphyry  dikes  and  sills  in  the 

limestone.  I  pointed  out  six  years  ago  that  the  great  kaolin 

masses  in  connection  with  the  orebodies  were  altered  por- 
phyry dikes,  and  attempted  to  and  (I  thought)  succeeded 

in  tracing  porphyritic  structure  from  little  altered  por- 
phyry to  the  white  kaolin  masses  that  blend  into  orebodies. 

About  a  year  ago  I  sketched  some  observations  along  the 
same  line  for  your  journal.  So  much  as  to  the  concrete 

points  upon  which  I  do  not  agree  with  Mr.  Tolman. 

As  to  abstract  reasoning — to  avoid  the  word  speculation — 
I  believe  that  the  magmatic  origin  of  many  deposits  is  un- 

questionable. Deposits  like  Cripple  Creek.  Braden.  and 
Naeozari,  to  mention  only  the  extreme  and  uncontestable 

i,  point  plainly  in  that  direction.  Keen  the  Globe  dis- 
i  ricl  affords  a  splendid  example,  as  against  the  mineralization 

by  heated  ground  or  surface  water.  I  mean  the  gradually 

deepening  of  the  Miami-Inspiration  copper  belt  from  about 
200  ft.  below  the  surface  at  Miami,  to  a  Covering  by  more 
than  1000  ft.  of  schist  in  the  southwestern  Miami  field;  not 

to  mention  the  deep  sulphide  zone  of  the  Old  Dominion 

vein  that  extends  now  nearly  1000  ft.  below  the  ground- 
water level.  How  many  hundred  feet  of  vein  have  been 

eroded  above?  And  how  many  hundred  feet  higher  was 

the  ground-water  at  the  time  when  the  Gila  conglomerate 
was  deposited? 

Mr.  Tolman  explains  the  fact  that  many  deeply  eroded 
granites  are  barren,  by  the  assumption  that  their  mineralized 

outer  zone  has  been  destroyed.  Is  it  not  much  simpler  to 
assume  that  they  never  had  any?  Surface  lava  flows  are 

very  seldom  ore-bearing  iii  themselves.  Conditions  for  de- 
velopment of  orebodies  seem  mm  ivorahle  in  rocks 

that  never  reached  the  surface.  Would  that  not  rather  point 
to  an  accuninl.il  allic  contents  in  the  central  part 

of  an  intrusive,  where  the  heat  remains  active  and  segre- 
gation can  work  longest?     Should  all  the  metallic  contents 

be  emptied  out  at  once?    Evidence  is  to  tl   mtrary,  and, 
besides,  nature  does  Dot  work  in  leaps  and  hounds.  There- 

fore what  was  possible  at  the  rim  fades  first  should  gradu- 
ally work  backward  as  the  cooling  progresses  and  the  last 

contraction  breaks  and  the  last  healing  solution  should  be 
near  the  centre  of  the  mass.  In  most  of  the  copper  depos- 

its of  the  Morenei  type  there  are  two  distinct  mineralizing 
es.  A  spontaneous  one  by  direct  exchange  from  the 

liquid  or  plastic  magma  into  country  rock  and.  as  Bergeat 
has  proved  at  Coneepcidn  del  Oro,  also  from  the  heated 
country  rock  hack  into  the  magma;  and  another  one.  more 
peaceful  and  extended,  that  added  silica  and  metallic  sul- 

phides to  both  the  cooling  or  cooled  magma  and  country 
rock  and  healed  up  their  contfaction  slips  and  breaks.  Is 
the  first  one  more  important,  or  the  second?  I  would  think 
the  latter,  as  I  never  saw  a  district  yet  that  did  not  prove 
disappointing  where  the  second  was  not  strongly  in  evidence, 
in  spite  of  rich  inv  ses  in  the  contact  zone.    If  the 
second  process,  the  gradual  infusion  of  silica  and  metallic 
sulphides  from  a  dying  volcanic  centre  is  the  cause  of  our 
important  ore  deposits,  then  why  should  sol  the  feeding 
channels,  that  ought  to  be  more  and  more  trunk  channels 
in  depth,  become  richer  and  richer  in  depth?  The; 
affected  all  the  time  while  metallic  sulphides  as  va] 
solutions  passed  through  them;  gradually  receding  action 
and  partly  closed  upper  channels  shouid  cause  deposits 
richer  and  richer  in  metal. 

To  come  to  a  concrete  point,  why  should  the  pyritic  hori- 

zon below  the  chalcolite  zone  denote  the  limit  of  workable 

ore?  Why  should  not  disseminated  masses  of  chaleopyrite 
and  trunk  channels  of  the  same  mineral  exist  below  the 

disseminated  chalcocite  deposits?  The  source  of  the  cop- 

per in  those  chalcocite  zones  was  supposed  to  be  'cuprifer- 

ous' pyrite.  The  existence  of  such  a  thing  has  been  dis- 
proved in  Butte,  for  one  place.  There  the  fresh  pyrite 

was  barren  of  copper.  The  copper  existed  as  chaleopyrite, 

invading  the  pyrite  along  joints  and  cracks.  Did  that  chal- 
eopyrite come  from  above  or  below?  Did  the  surface 

waters  collect  the  copper  that  did  not  exist  in  the  pyrite 

and  produce  all  those  secondary  copper  sulphides?  Wal- 
demar  Lindgren  says  that  the  pyrite  below  the  chalcocite 
at  Morenei  is  the  primary  ore,  but  in  his  discussion  he 

names,  and  in  his  slides  he  shows,  chaleopyrite  as  the  pri- 

mary sulphide.  In  Morenei  there  is  pyrite  above  and  py- 
rite ami  mareasite  below  the  chalcocite.  Are  both  primary? 

What  became  of  the  primary  chaleopyrite?  There  is 

plenty  of  mareasite  as  well  as  pyrite  in  the  Old  Dominion 
below  the  chalcocite.  Is  mareasite  considered  a  primary 

mineral?  Pyrite  occurs  in  eoalbeds,  pyrite  incrusts  fos- 
sils, is  it  primary  there?  Why  is  it  that  Naeozari  and 

Braden.  both  having  only  a  very  slight  chalocite  zone,  extend 

deeper  than  any  other  disseminated  deposit  in  workable 
ore.  pyrite  and  chaleopyrite.  and  show  no  signs  of  quitting 
even  at  the  lowest  levels?  Is  it  perhaps  because  here  they 
mark  a  primary  type? 

At  Naeozari  a  lean  pyrite  zone  followed  directly 

under  the  insignificant  chalcocite  zone,  below  was  chaleo- 
pyrite and  pyrite.  Primary  chaleopyrite  might  split  into 

chalcocite  and  pyrite,  might  it  not?  Is,  therefore,  the 

lean  pyrite-zone  only  the  pyritic  half  of  the  chaleopyrite 
that  furnished  the  chalcocite  above?  Is  this  pyrite  zone 

thicker  according  to  the  thickness  of  the  chalcocite  zone- 
above  and  lacking  where  it  was  not  developed?  Naeozari 
and  Braden  point  that  way. 

Will  workable  chaleopyrite  deposits  be  found  below  all 

disseminated  chalcocite  deposits?  Millions  and  millions 

hinge  on  that  question.  Will  somebody  show  me,  convince 

me,  that  I  am  wrong?  Till  then,  I  believe  in  these  buried 
millions. 

W.  L.  TOVOTE. 

Globe.  Arizona,  March  20. 

The  Mine-Owners'  Liability  for  Accidents 
The  Editor: 

Sir — The  'compensation'  principle  as  applied  to  recom- 
industrial  accidents  has  four  separate,  irrefragable 

justifications,  any  one  of  which  should  prove  a  sufficient 

foundation  to  support  the  Roseberry  liability  and  compen- 
sation law.  Let  us  consider  them  in  the  order  of  their  im- 

portance. 
1    pensation    is    based    upon    society's   right    to    protect 

itself  From  those  influences  which  strongly  tend  to  cause 

persons  to  become  public  charges.  The  'first  law  of  nature" 
-  society  that  right  and  warrants  it  in  putting  forth 

every  effort  to  prevent  pauperism  and  the  crowding  of 
any  portion  of  the  people  below  the  poverty  line.  This 

unrequited  industrial  injury  does.  It  ranks  third  among 
the  lour  great  sources  of  poverty  in  the  world.  Only  sick- 

ness and  unemployment  outrank  it.  while  premature  death 
follows  immediately  after.  Therefore,  wherever  human  life 

is  valued,  as  it  is  not  much  in  America  (as  our  statistics 
of  accidents  in  mines  and  homicides  everywhere  conclusively 

prove),  drastic  laws  are  made  for  the  safeguarding  of  in- 
dustrial life  and  the  employer  is  compelled  to  insure  against 

the  economic  consequences  of  such  accidents  as  are  legally 
unavoidable.  Compensation  is.  therefore,  founded  on  social 

justice,  and  soend  justice  is  the  highest  form  of  justice 
known  in  this  world. 

Compensation  has  an  economic  basis  as  rock-founded  as 

any  principle  in  the  whole  science  of  political  economy. 
A  little  careful  attention  to  a  not  at  all  involved  process 

of  reasoning  will  make  this  fact  clear.  Monopoly  has 

ever  1  Ben  regarded  as  odious,  and  rightly  so,  inasmuch  as 

its  purpose  uniformly  is  to  extort  an  undue  price  for  the 
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eammoditj  furnished  01  service  randered  All  ooantriea 
liiivr  laws  against  monopoly,  and  the  Bgbl  against  monopoly 

is  one  "i  (In-  iit:li t-  of  tin-  ages,  for  unless  resisted  t . > c ■  i r i 
and  11  ii il  at  every  point,  greed  will  practise  extortion  if  it 

All  laws  against  monopoly  air  baaed  npon  the  salf-avi- 
ili'in  proposition  i lmt  the  ultimate  consumer  has  a  right 
in  have  ins  commodity  Furnished  him  at  what  it  is  rea- 

sonably  north   after  he  shall    have  compensated,    fairly, 

every  person  who  has  randered  a  m   Bsary  service  in  tin' 
production  of  (neb  commodity  ami  its  distribution  to  him. 

from  tin'  planting  of  the  seed,  it  mining  of  the  ore,  until 
tin'  finished  product  is  banded  over  the  counter  to  him  it 
is  delivered  at  his  kitchen  door.  It  is  unlawful  for  any 
two  or  more  links  in  this  chain  of  production  or  distribu- 

tion tn  eombine  I'm'  the  extortion  of  more  than  a  fair 
return  tor  the  service  rendered.  Who  can  question  tin'  cor 
rectness  of  this  reasoning  1  [f  the  foregoing  is  a  inn' 
statement  of  tin'  rights  of  the  consumer,  thru  it  follows 
absolutely  that  such  ultimate  consumer  has  mi  righl  t" 
leave  any  person,  in  the  whole  chain  of  production  ami 
distribution,  who  has  rendered  a  necessary  service,  uncom- 

pensated lor  tin'  service  rendered.  The  consumer's  right  not 
to  he  made  tin-  victim  of  extortion  goes  hand  in  hand  with 
the  obligation    that    rests   npon   him    to  pay  reasonably  for 
all  services  necessarily  rendered  in  supplying  his  needs. 

Now,  ever  since  feudalism  gave  place  to  free  industry. 
one  person,  constituting  a  link  in  the  chain  of  production 
and  distribution,  has  been  left  unpaid.  That  person  is  the 
hurt  worker,  the  victim  of  industrial  accident.  In  Great 

Britain,  until  the  law  of  damages  for  negligence  save  place 
to  the  law  of  compensation  without  regard  to  negligence, 
only  seven  persons  out  of  each  hundred  industrially  in- 

jured ever  received  damages,  and  in  this  country  the  ratio 
has  been  eight  to  twelve  out  of  the  hundred.  All  the  rest 
have  had  to  bear  the  burden  as  best  they  could,  and  that 
it  has  been  a  great  burden  is  proved  by  the  fact,  to  which 
attention  has  already  been  called,  that  industrial  accident 
ranks  third  among  the  great  causes  of  poverty  in  this  world. 
The  economic  basis  of  compensation  is  unshakable  and  the 
problem  is  to  somehow  enable  (or  compel)  the  ultimate 
consumer  to  pay  the  hurt  man  for  his  hurt  as  certainly  as 
to  pay  him  for  his  labor.  For,  after  we  shall  have  done 
all  that  we  can  do  to  prevent  accidents,  an  irreducible  mini- 

mum of  pure  accident  will  remain.  The  hurt  man  must 
be  paid.  He  who  has  given  a  hand  or  foot,  an  eye  or  a 
life  to  industry,  is  as  worthy  of  being  compensated  for 
his  contribution  as  the  man  who  contributes  labor  or  cap- 

ital, raw  material  or  business  ability. 

A  stumbling-block  in  many  minds  is  the  requirement  of 
compensation  that  employers  should  be  called  upon  to  pay 
for  injuries  when  they  themselves  were  without  fault,  but 
if  not  in  the  line  of  fault,  they  are  in  the  line  of  causation. 
Let  me  illustrate  by  example :  A  mine-owner  visited  the 
office  of  the  Industrial  Accident  Board  to  learn  about  the 

law.  He  went  away  in  high  dudgeon,  denouncing  the  law 
and  the  legislature  that  enacted  it.  He  is  the  owner  of 

a  mine'  that  barely  pays  him  a  living,  but,  buoyed  by  the 
hope  that  there  are  riches  (for  him)  just  beyond,  be  drives 
his  way  into  the  rock  as  hard  as  he  can.  He  admitted  that 
some  of  his  men  had  been  killed  and  their  families  thrown 

upon  public  or  private  charity,  and  that  many  had  been 
injured  and  sent  to  the  county  hospital  and  cared  for  with- 

out cost  to  him.  This  man  really  felt  that  conditions  had 
been,  all  along,  just  as  they  should  be;  that  in  order  that 
he  may  live  and  have  a  chance  to  grow  rich,  he  should  be 
free  to  bore  into  the  earth  at  whatever  cost  to  life  and 

limb,  so  long  as  men  were  willing  to  take  the  chances  for 

'day's  pay,'  casting  upon  society  widows  and  orphans,  crip- 
pled men  and  sick,  as  his  own  ends  might  prompt. 

But  society  has  said  to  the  railroads,  for  instance :  "Yes. 
you  may  run  locomotives  from  ocean  to  ocean,  belching  fire 
at  every  turn  of  the  wheels  and  dumping  fire-boxes  at  con- 

venient places,  but  if  any  wheat  field,  house,  or  barn  takes 
fire  from  that  cause,  such  railroad  must  pay  for  the  damage 

done."  In  other  words,  men  are  to  be  free  to  harness  great 
forces  for  their  gain,  impound  waters,  generate  electricity 

ami  distribute  it,  i    into  the  earth  after  gold  or  coal,  bul 
if  damage  is  inflicted  as  a  result  of  this  effort,  thai  dai 
must  be  made  good.     Although  tl   mployer  may  not  be 

morally  bit   worthy,  he  is  in  tin'  line  of  causation,  and, 
therefore,  must  he  held   responsible  for  the  consequences 
which  How  from  the  forces  which  be,  for  his  own  profit, 
sets  in  motion.    Upon  this  basis  rests  the  whole  fabric  of 
laws  which  require  common  carriers  to  be  the  virtual  in 

of  passengers  and  their  baggage  and  of  all  freight 
committed  to  their  care  tor  transported   and  Congress  is 
now  in   process  of  applying  the  Bame   principle  to    i 
I'cnsatioii  for  accidents  growing  oul  of  transportation.  The 

doctrine  "l  'responsibility  through  causation'  is  firmly  fixed in  the  laws  of  the  civilized  world. 

We  now  i   e  to  the  fourth  and  filial  justification   tor 
i   pensation.    It  is  founded  in  that  average  justice  between 
man  and  man  thai  approaches  ideal  justice  about  as  closely 

as  any  quality  of  justice  likely  to  be  derived  li"'n  OUT 
clumsy,  tardy,  and  uncertain  system  of  jurisprudence.  A 
workman  is  hurt.  No  responsible  person  is,  let  us  say. 
blainablc  for  the  hurt.  The  accident  just  happened,  and 
that  is  the  whole  story.  The  injured  employee,  under  the 
compensation  provisions  of  the  Roseberry  law,  goes  to  his 

employer  and,  in  effect,  says:  "I  am  hurt.  It  is  neither 
your  fault  nor  mine,  or  perhaps  we  were  both  of  us  some- 

what at  fault.  Now  I  tell  you  what  I  am  willing  to  do. 

You  pay  me  65%  of  what  I  lose  in  industrial  time  while 
I  am  getting  well;  I  will  stand  35%  and  I  will  take  for 
my  share  all  the  pain,  the  disfigurement,  the  mutilation;  this 
arrangement  to  last  until  I  get  able  to  go  to  work  again, 
or  if  the  injury  prove  permanent,  then  until  I  have  drawn 
what  I  would  have  been  able  to  earn  in  three  years  had  I 
not  been  hurt,  after  which  I  will  bear  the  rest  of  the  loss 

myself  until  I  sink  into  my  'six  feet  of  earth'."  Isn't  that 
pretty  nearly  a  'fair  shake'  as  justice  is  commonly  meted 
out  in  this  world?  In  most  countries  compensation  goes 

on'  as  long  as  the  injury  lasts,  even  if  for  life.  The  Rose- 
berry  law  does  not,  in  fact,  make  whole  for  all  loss  sus- 

tained. It  merely  tides  the  injured  person  over  his  period 
of  adversity  until  he  can  get  on  his  feet  again,  and,  even 
doing  only  this,  it  constitutes  one  of  the  greatest  boons  to 
labor  that  has  come  to  those  who  toil  that  others  may  thrive 
since  industry  was  made  free. 

A.  J.  Pillsbury. 
San  Francisco,  March  25. 

Huanuni  Tin-Mining  District 

Considerable  activity  has  recently  been  shown  in  the 
Huanuni  tin-mining  district  of  Bolivia,  one  of  the  richest 

producers  of  tin  in  the  country,  according  to  the  Pan- 
American  Union.  The  large  interests  of  Peny  and  Duncan 

have  been  transfered  to  another  native  capitalist,  the  con- 
sideration in  the  transaction  being  more  than  £500,000. 

The  consummation  of  this  sale  settles  the  boundary  litiga- 
tion between  the  buyer  and  the  sellers  and  makes  the  for- 
mer the  largest  producer  of  tin  in  the  Republic.  The 

tendency  to  concentrate  the  large  tin-mining  interests  of 
the  country  into  the  hands  of  Bolivian  capitalists,  some 
of  whom  are  at  present  interested  in  the  building  of  rail- 

ways in  the  Republic,  is  regarded  by  the  Bolivian  press 
as  a  favorable  step  to  retain  at  home  the  profits  produced 
in  the  tin-mining  industry  and  the  further  investment  of 
the  profits  in  new  enterprises  of  the  country. 

Mineral  exports  from  Bi-oken  Hill,  N.S.W.,  during  1911 
constituted  a  record,  the  net  value  being  £3,100,109,  made  up 
as  follows:  Silver-lead  concentrate,  276,963  tons,  value 

£1,981,439;  zinc  concentrate,  420,031  tons,  value  £1,047,- 
020;  silver-lead  crude,  27,355  tons,  value  £61,903;  silver- 
lead  slime,  11,761  tons,  value  £9747.  The  best  previous 
year  was  1907,  when  the  total  value  of  the  exports  was 
£3,081,031.  It  must  be  remembered  that  the  1911  export 

figures  do  not  represent  the  •  actual  total  output  of  'he 
mines  along  the  Broken  Hill  line  of  lode,  as  these  returns 
have  not  so  far  reached  the  Mines  Department. 
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Seal  Estate  Interest  Injures  Stock  Market— Ontario 

hi    u.oi'mkn't  Notes.— Cobai/t  Increases  Shipments. 

The  stock  market  has  lately  shown  a  decidedly  down- 

ward tendency,  |  robably  i  closing  down  ol  - 
of  ilie  weaker  Porcupine  mines,  and  unfavorable  re] 

from  properties  for  which  high  expectations  were  held.  The 
outside  public  is  taking  but  little  interest  in  mining 
thi>  season,  the  great  majority  of  investors  being  attracted 

by  the  prospect  of  larger  profits  and  fewer  risks  in  real 
ite.  There  appears  little  likelihood  of  any  decided 

change  until  tangible  results  in  the  shape  ■  •  i'  dividends 
the  Porcupine  i  •  of  the  op- 

eration of  the  E  satisfactory,  the  recovery  of 

gold  being  reported  as  over  98%.  The  work  of  the  mill  is 
regarded  as  having  demonstrated  the  fact  thai  Porcupine 

ores  can  be  effectively  handled  by  the  free-milling  proi  ss. 
There  have  been  some  stoppages  for  adjustments,  but  the 

mill  is  gradually  attaining  full  capacity  and  the  produc- 
tion is  unofficially  estimated  at  $5000  per  day.  The  plans 

of  the  management  for  the  season  include  10,000  ft.  of 

unde  vclopment.  A  shaft  will  he  put  down  to  the 
500-ft.  level  and  2+  drills  will  he  worked.  At  the  Dome 

Extension  the  drift  on  the  100-ft.  level  of  No.  4  shaft  is  in 

pay-ore  for  80  ft.,  the  body  consisting  of  banded  schist 
and  quartz,  which  has  every  appearance  of  being  a  large 

deposit,  of  free-milling  ore.  though  the  gold  content  is  un- 

evenly distributed.  A  cross-cut  is  heing  ran  from  the  200- 

ft.  level  of  N'o.  1  shaft  to  tap  the  orebody  at  this  depth. 
The  Preston  East  Dome  since  giving  up  the  Preston  prop- 

erty has  been  working  on  the  East  Dome  and  has  cut 

the  vein  sought  on  the  100-ft.  level.  The  showing  is 

regarded  as  sufficiently  good  to  warrant  further  develop- 
ment, and  the  main  shaft  is  heing  put  down  to  the  200-ft. 

level.  The  Vipond  lias  5000  tons  of  ore  on  the  dump  in 

readiness  for  the  mill,  the  construction  of  which  is  pro- 
Ceeding  steadily.     On   the  main  vein   there  is  a  continuous 

'-!'   1'  pay-ore  for  528  II.  at  the  100-ft.  level,  and  4211  ft. 
of  good  ore  has  been  developed  on  the  same  vein  at  the 

200-ft.  level.  A  3-ft.  quartz  vein  has  been  cut  in  a  eross- 
cut  from  No.  2  vein  at  the  100-ft.  level.  The  Mclntyre 
is  preparing  for  the  installation  of  the  first  unit  of  20 
stamps  with  plates  and  Deister  tables  for  the  concentration 

of  the  tailing,  forming  half  of  its  new  equipment.  The 
other  211  stamps  will  he  added  later,  which  with  the  10  now 
working  will  give  the  mill  before  the  close  of  the  season 

a  total  of  ."id  stamps,  with  a  capacity  of  between  300  and 
350  tons  of  ore  per  day.  A  large  new  vein  was  recently 
intersected  on  the  200-ft.  level  of  No.  1  shall.  Under- 

ground work  on  the  Rea  has  been  discontinued,  the  veins 

which  promised  well  on  the  upper  levels  having  disappeared 
a*  400  ft.  The  Pearl  Lake,  which  has  reached  a  depth  of 
more  than  4(10  ft.  and  has  had  encouraging  results  from 
diamond-drilling,  has  suspended  operation  until  further 
funds  for  development  can  be  obtained.  The  Standard  is 
another  company  for  which  the  outlook  is  unfavorable,  its 
treasury  heing  exhausted,  and  no  orebodies  of  commercial 
value  having  been  found.  Therfireetors  have  been  author- 

ize] i,,  raise  money  by  issuing  preferred  shares  or  am 
they  think  advisable.  The  Dome  Lake  will  build  a 

10-stamp  mill,  but  will  not  determine  the  process  to  be 
adopted  until  trial  runs  have  been  made  with  a  shipment 
of  its  ore.  Mr.  Robins,  manager  of  the  Hollinger,  hopes 
to  have  the  stamp-mill  in  operation  by  May  1.  Recent  de- 

velopment on  Xo.  2  and  No.  4  veins  continues  to  show  gold 
content  considerably  in  excess  of  the  estimate  of  the  report. 
Mowry  Pates  has  resigned  a-  E  the  Hughes  ami 
will  take  a  few  months  rest    He  ex] 
the  summer.    Two  shafts  are  being  put  down  on  the  Mill 
Middleton  and  ioth  properties  belonging 
to    the    Timmins    syndicate.      Development    on     the    300-J 
level  of  the  Swastika  are  encouraging.     An  adit  on  the  ex- 

ten-ion  of  the  main  vein  found  in  the  shall  has  been  opened 

up  in  pay-ore  tor  100  ft.,  the  vein  averaging  2  ft.  wide. 
,  vein  has  been  tapped  by  a  iross-cut  on  the 

same  level.  The  plans  for  a  Ill-stamp  mill  are  now  com- 
plete. There%B  bul  little  news  from  the  Cobalt  district. 

Production  has  hcen  well  maintained  since  the  opening  of 

tlie  year,  with  steadily  increasing  bullion  shipments,  and  a 

tent  falling  off  in  i  its  of  ore.    The  shutting 
down  of  the  Nova   Scotia  mill    is  offset   by  the  increase  of 

ps  at  the  Northern  Customs  mill,  making  120 
in  all.  and  giving  il  a  capacity  of  300  Ions  of  ore  per  day. 

The  Nipissing  continues  to  lead  as  a  producer;  its  output 
for  the  first  quarter  of  the  year  being  1.179.470  oz...  valued 
ai  $916,912.  The  most  encouraging  development  lately  has 

hcen  in  the  northern  portion  of  the  Xipissing's  property, 
operations  in  other  directions  having  bul  indifferent  re- 

sults,  i  hi  the  Meyer  vein  the  Eastern1  adit  has  been  advanced 
in  "ie.  giving  a  total  length  of  363  ft.  on  the  lower 

level.  A  fault  has  now  cut  otf  the  vein.  Development  on 

veins  100  and  Sll  between  the  first  and  second  levels  is  yield- 

ing good  ore.  The  Gould  Consolidated  has  cut  Xipissing's vein    14ii  at   the  100-ft.  level.     The   McKinley-Parragh   has 
_   1  discovery.     Driving  from  a  winze  sunk  60  ft. 

below  the  150-ft.  level  a  vein  from  2  to  3  in.  wide  has  been 

cut  near  the  Princess  line.  The  Coniagas  has  declared  the 

regular  quarterly  dividend  of  '<'',  .  hut  has  omitted  the  usual additional  3%  bonus.  The  quarterly  statement  of  the 

Temiskaming  shows  a  total  production  of  502,910  oz.  at  a 
cost  of  16%c.  per  ounce.  The  cash  balance  on  band  was 

$484,219,  less  $175,000  deferred  payments  for  North  Dome. 

JOHANNESBURG,  TRANSVAAL 

R   BSIAS     Outlook    Not    Promising. — Rand    Houses 

Withdrawing  Engineers  ntosi  Rhodesia. 

Despite  all  that  may  he  said  regarding  milling  in  Rhodesia 
the  news  reaching  here  more  than  confirms  the  unfavorable 

impressions  previously  recorded.  The  present  is  the  season 
when  there  ought  to  be  an  exodus  of  engineers  from  the 
Rand  to  Rhodesia  to  undertake  the  inspection  of  promising 

properties,  but  instead  of  this  taking  place  the  very  re- 
verse is  happening.  Instead  of  engineers  being  despatched 

to  Rhodesia,  which  in  1909  and  1910  was  described  as  a 

coming  mining  country,  most  of  the  leading  Rand  houses 
are  withdrawing  their  engineers  from  that  country,  owing 

to  their  inability  to  make  important  discoveries,  and  evi- 

dently do  not  regard  the  prospects  with  any  degree  of  con- 
fidence or  as  justifying  the  incurring  of  further  expense  in 

I  he  present  state  of  Rhodesian  mining  affairs.  Last  year's 
gold  output  at  £2,647,896  did  not  after  all  show  much 
improvement  on  the  previous  year.  The  total  number  of 
natives  employed  in  mining  increased  only  from  27,824  in 

1910  to  38,356  in  1911,  and  of  these  but  23,301  were  em- 
ployed on  producing  mines,  the  balance  of  15,000  being 

at  work  on  prospects.  Then  again,  no  less  than  58,328 

mining  claims  were  abandoned  during  1911,  and  at  the  end 

of  the  year  only  101,472  claims  were  in  existence  as  com- 
pared with  121.472  claims  at  the  end  of  1910,  which  the 

chairman  of  the  Rhodesian  Chamber  of  Mines  claims  has 

strengthened  the  position  because  so  many  worthless  claims 

have  disappeared.  The  importance  of  the  Rhodesian  gold- 
fields  may  be  estimated  perhaps  by  the  statement  that  no 

than   6,280,908  tons  of  profitable  ore  is  developed  in 
lines,  which  is  exactly  the  amount  considered  necessary 

to  have  in  reserve  for  the  Randfontein  Central  mill  of  600 

There    are    nevertheless    several    important    gold 

■  ties  in  Rhodesia,  and  these  are  not  likely  to  allow  the 

output   of  gold   to  dwindle  while  they  have   gold   reserves 
ing  over  ten  million  sterling  in  the  mines,  but  there 
not  seem  much  scope  for  a  large  increase  of  output. 

under  existing  conditions,  and  little  likelihood  of  the  pre- 
dicted  boom  taking  plate  at  present.  There  have  been 

too  many  manipulations  accompanied  by  mine  saltings  and 
exaggerated  reports  of  i  in  discoveries  to  conduce  toward 

ice  and  take  the  place  of  solid  work.  There  are  noi 

wanting  signs  that  agriculture  in  Rhodesia  is  likely  in  the 
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immediate  future  to  make  more  rapid  progress  than  uiin 

The  closing  down  of  the  smelters  in  etantanga  will 
have  a  bad  effect  on  thi  »       rthern 

Rhodesia  where  bo  much   help   was   looked    for   f   i   i !i i~ 
direetion,  while  Southern  Rhodesia  coal  mining  will  Buffer 
through  the  prospective  market  for  ceke  failing  to  ma- 

il rial 

PIOCHE,  NEVADA 

HiSTom  or  District,  Commenced  Last  Week,  Resi  ubd.   ■ 

V7ooi  lev's  Rise  (m>  Fall. 

Ernest  R.  Woolley,  when  elected  president  oi  the  Nevada 
Uinea  <V  Smelters  Corporation,  first  attempted  to  effecl 
a  consolidation  of  the  Prince  Con.  M.  Co.,  the  Consolidated 
Pioehe  M.  Co.,  and  the  Nevada  holdings  of  Nevada-Utah. 
Every  mining  periodical  in  the  Dnited  States  announced 
that  tins  merger  had  been  effected.  Without  doubt  this 
plan  fox  a  time  seemed  certain  of  accomplishment.  Bad 
it  been  successful  it  would  have  proved  the  greatest  dis- 

aster which  aver  befell  Pioche,  as  snoh  a  monopoly  would 
have  had  the  camp  at  its  mercy.  Fortunately  it  failed, 
and  all  negotiations  to  that  end  were  abandoned.  In  th.' 
early  part  of  1911  the  railroad  was  again  washed  out,  ami 
for   four  weeks  service   was   suspended.     Then   traffic   was 

PRINCE  CONSOLIDATED  SHAFT. 

resumed  with  semi-weekly  service.  The  Day  mine  at  once 
resumed  shipping  at  a  rate  of  about  CO  tons  per  day,  and 
the  Mendha  and  other  mines  sent  out  an  occasional  car. 

Early  in  June  Woolley's  promotion  activities  began  to 
show  fruit.  About  that  time  there  were  incorporated  in 
rapid  succession  the  Day-Bristol  Con.  M.  Co.,  the  Pioche 
Pacific  Railroad  Co.,  and  the  Amalgamated  Pioche  Mines 
&  Smelters  corporation.  The  Day-Bristol  was  a  merger 

of  the  Bristol  Con.  M.  Co.'s  property,  the  Day  and  Hill- 
side mines  of  Nevada-Utah,  and  certain  undeveloped  claims. 

The  Pioche  Pacific  railroad  took  over  the  15-mile  narrow- 

gauge  railroad  formerly  belonging  to  the  Nevada-Utah  and 
used  to  transport  the  Day  ore  to  the  broad-gauge  track  of 
the  Salt  Lake  railroad's  Pioche  branch  at  Pioche. 

The  Day-Bristol  Con.  M.  Co.'s  property  has  great  pos- 
sibilities. Most  of  its  mines  began  producing  in  1870  and 

1S71.  While  no  conclusive  figures  of  total  production  are 
obtainable,  there  can  be  no  question  that  it  has  run  into 
the  millions  of  dollars.  The  crest  of  the  Bristol  range  is 
a  mile  from  the  terminus  of  the  Pioche  Pacific  railroad. 
The  first  mine  on  the  farther  side  is  the  old  Hillside,  which 
also  was  a  great  producer.  A  lead  smelter,  a  copper  smel- 

ter, and  a  pan-amalgamation  mill  were  all  erected  to  treat 
ore  on  that  side  of  the  Bristol  range.  For  several  years 
during  the  eighties  the  thriving  town  of  Bristol,  at  the 
foot  of  the  Bristol  range  on  the  farther  side,  was  head- 

quarters for  men  employed  in  those  mines  and  mills,  and 
their  families.  These  mines  have  all  been  idle  for  several 
years,  having  all  been  shut  down. 

railroad  «as  no(    im  until 
Woollej      k   ii   ,   y     the  ida-1  ami 
made  il  .1  separate  institution,  Each  ton  of  ore  pays  a 
flxed  charge  foi  One  of  1   1 
Bristol  is    onstrucl  it  tunnel  fr    the  Daj  Bide  to 

ol  side,  connecting  with  all  mines  on  the  farther  side 
of   the    range,      No«      re    can    be    Bhipped    from    the 
Bristol   mine--   without    heavy   cost    for   wagon-haul.     Such 
a  tunnel  will  make  available  hundreds  of  tboue   1-  oi 

1  grade  ore  which  could  nol   bear  the   wa   ih 
It  will  facilitate  the  development  of  all  the  mines,  obviate 
having  heavy  hoisting  plants,  furnish  air  for  the  mines, 
and   provide  drainage  for  many  years  of  mining,      At    pies 
enl  water  1ms  not  been  reached  on  the  Bristol  side,  but 

development,  it  is  thought,  will  soon  result  in  finding  water 
and  adding  a  pumping  charge  l"  mining  operations.  The 
Amalgamated  Pioche  was  a  merger  of  all  properties  for- 

merly belonging  to  the  Nevada-Utah    apany  in   Nevada 
(excepting  those  in  the  Day-Bristol  merger  and  the  Pioche 
Pacific  railroad),  the  old  Ohio-Kentucky,  ami  all  other 
Godhe  holdings  in  Pioche,  and  of  the  very  valuable  Pioche 
Water  Co.  In  order  to  effect  the  Amalgamated  Pioche 
merger,  Mr.  Woolley  seemed  from  the  Codhes  their  Ohio- 
Kentucky  slock,  for  which  he  paid  them  100.000  shares  of 
Prince  stock   (taken   from   the  treasury  of  Nevada-Utah), 
$25,    in  cash,  and  gave  a  note  of  the  Nevada-Utah  for 
$125,000,  secured  by  all  the  stock  of  the  Pioche  Pacific 
railroad,  and  300,000  shares  of  Day-Bristol  stock  (also 
taken   from  the  treasury  of  Nevada-Utah). 

BOSTON 

Suburban  Railroads  Will  Need  Much  Copper.- 

Stock  Rises. — Lake  Situation. 

-Indiana 

The  railroad  situation  in  New  England  has  special  bear- 
ing on  the  copper  industry.  The  Governor  and  the  legis- 

lators have  been  canvassing  with  the  New  York,  New  Haven 
&  Hartford  officials  the  matter  of  leasing  the  Boston  & 
Maine  to  the  New  Haven  for  a  period  of  25  years  on  a 
4%  basis  for  outstanding  stock  of  the  latter.  One  of . 
the  conditions  of  tbis  lease  is  that  a  tunnel  shall  be  opened 
and  the  line  electrified  from  the  North  Station  to  the  South 

Station.  The  plan  also  includes  an  ambitious  system  of 
railroad  electrification.  The  New  Haven  will  be  required 
to  proceed  to  electrify  all  lines  of  both  companies  within 
the  limits  included  within  the  following  named  points  around 

Boston :  Swampscott,  Wakefield  Junction,  Stoneham,  Lex- 
ington, Winchester.  Waltham,  Needham  Junction,  Dedham, 

Readville,  Mattapan,  and  Braintree.  This  system  of  elec- 
trification, including  the  tunnel,  must  be  completed  within 

five  years  from  the  date  of  the  lease. 
Activity  among  Lake  coppers  was  recently  transferred 

from  Mayflower  and  Old  Colony  to  Indiana.  The  first  news 
was  received  here  on  Monday,  April  15.  On  the  previous 
Saturday  there  had  not  been  a  transaction  in  the  stock, 

but  Monday's  news  was  followed  by  transactions  of  1500 
shares  in  15  minutes.  The  news  was  that  the  cross-cut  at 
the  600-ft.  level  bad  cut  25  ft.  of  rich  copper  ore  at  a 
distance  of  28  ft.  from  the  shaft.  The  news  stated  that 

large  masses  of  copper  weighing  20  to  30  lb.  had  been 
found.  The  news  was  considered  significant  by  Stephen 
R.  Dow,  president  of  the  company,  because  he  claims  that 
it  proves  the  hypothesis  on  which  operations  have  been 
conducted — namely,  that  the  Indiana  lode  is  a  vertical  de- 

posit of  rich  copper  as  indicated  by  the  No.  9  drill.  The 
stock  at  first  had  an  uneventful  history  on  the  Curb,  but 
little  attention  being  paid  to  it.  It  sold  as  low  as  $5.50. 
Suddenly,  on  the  strength  of  drill  news,  it  shot  up  to  $9.25 
in  1908  and  had  a  most  sensational  run  to  a  high  price  of 
$44.75,  meantime  being  transferred  from  the  Curb  to  the 
Exchange.  Previous  to  the  find  made  in  the  cross-cut  of 
the  600-ft.  level  the  price  held  around  $15  per  share. 

It   is  an   interesting  situation,  even   to   a  layman,   that 

exists  among  the  companies  of  the  Lake  district.     May-  ; 
flower  and  Old  Colony  are  being  closely  watched,  as  well 
as  Indiana.  North  Lake.  South  Lake,  Algomah,  Mass,  and 
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Bohemia,  with  especial  reference  to  what  t lie  drills  deter- 
mine. The  deepest  and  the  most  scientific  drilling  ever 

dune  iii  Lake  Superior  is  now  under  way  there.  Drilling 

i-  nol  being  done  altogether  to  find  copper,  but  to 

..i  disprove  theories  as  to  the  regularity  of  the  formation. 

Lake  and  Boston  peopli  seem  to  be  as  well  sat- 
isfied   when    a    drill-roiv    fails   to   show   copper  as    when    it 

does.    These  i  eople  are  studying  the  situation  id'  the  drill- 
cores  to  work  out  a  theory  of  ore  deposits. 

Especial  interest  attaches  to  Mayflower  and  Old  Colony 
of  a  tradition  handed  down  that  there  is  what  is 

railed  the  'Lost  I, ode'  somewhere  in  their  vicinity.  This 
lias  hem  indicated  by  rich  spots  of  ore  discovered  east  of 

the  Calumet  &  Hecla.  Ever  since  the  commercial  exploi- 
tation of  the  Lake  district  there  has  heen  a  persistent  search 

for  this  'Lost    Lode.'      The    Indian,  ever  figurative,   is  said 

to  have  called   it  also  the  'M   l light    I. ode'   and   the  'Dark 
Lantern  Lode.'     Notwithstanding  the  Lake  Copper  Co.  has 

i  development  work  at  Lake  Supe- 
iuth  of  Portage  lake,  and  is  now  on  the  threshold  of 

permanent  shipments,  the  fact  remains  that  its  formation 
has  not  yet  hem  determined. 

The  activity  and  advance  in  the  price  of  Tamarack  i- 
directly  the  result  of  16c.  copper.    Tamarack  loses 

on    12c.   copper,   hut    can    return   dividends  of  $5   per  share 
on    16c.  copper.     Tamarack   is  doing  the  deepest   copper 
mining  in  the  world,  about   a  mile  deep.     The  length  of 
iis  shaft  is  about  the  same  as  that  of  the  Boston  subway. 

In  connection  with  the  advance  of  the  price  of  the  stork. 

tin  report  was  made  that  by  a  recent  re-survey  of  the 

property  til"  acres  was  found  to  belong  to  the  company 
which  heretofore  hail  been  credited  to  other  Lake  Superior 

Tamarack  has  important  possibilities  in  its 

Osceola  lode,  providing  copper  stays  at  16c.  or  better. 

When  copper  drops  to  14c.  Tamarack  begins  to  dwindle 

as  a  commercial  undertaking.  The  report  of  the  finding 
of  what  appears  to  he  a  persistent  copper  orebody  on 

10  ft.  level  of  the  Rulte  Central  mine  created  a  stir 
in  Boston. 

It  has  heen  expected  that  Charles  J.  Paine.  Jr.,  pres- 

idenl  of  the  St.  .Mary's  Mineral  Land  Co.  and  the  Win- 
ona Copper  Co.,  would  succeed  Harry  F.  Fay  as  pres- 

ident of  the  Mayflower  company.  This  change  was  brought 
aboul  at  the  lirst  meeting  of  the  newly  elected  directors  on 
April    17.      Other   changes   were    made    in    accordance    with 

the  transfer  of    itrol  and  direction  from  the  Fay  regime 

to    St.    Mary's.      The    offices   of    the    company    are    also    to 
lie    removed    to    the    Sears    building. 

GLOBE,  ARIZONA 

Miami    Report. — Development   Notes. — Cabmichael   on 
the  Kinney  Bill. 

The   March   production   of  (he  Miami   Copper   Co.   was 

aboul    2,900,000   lb.   . -upper,   derived   from  an   average   ol 
2800    tons,    dry   weight,   ol    ore    per   day.      The    daily   pro- 

of concentrate  averaged  about  125  tons,  assaying 
about    In,    copper.     Concentrate  is  shipped  to  Cananea. 
There  was  5900  ft.  of  development  work  done  during  the 
month  and  an  average  of  800  men  employed.  The  only 

(instruction  work  going  on  at  present  is  that  of  a 

tower  I'm-  elevating  the  tailing,  the  steelwork  being  now in  course  of  erection,  flue  of  the  electric  locomotives  on 
the  120  ft.  or  main  haulage  level  escaped  control  last  week 
and  ran  into  the  cage-compartment  of  the  main  shall. 

falling  to  tin-  bottom,  a  distance  of  300  ft.  It  Is 
that  aside  from  the  loss  of  il„.  locomotive  the  damage  was 
slight  and  operation  has  not  been  affected.  F.  L.  Bansome, 

of  the  1'.  S.  Geological  Survey,  has  been  staying  at  the mine  during  the  past  week  and  making  an  inspection  of 
the  underground  workings.  The  work  on  the  Inspiration 
Consolidated  dam  across  Pinal  creek  which  was  delayed 
by  the  recent  rains  and  Hoods,  has  been  resumed.  The 

diverting  Hume  gave  way  and  allowed  the  excavation  and 

forms  to  fill  with  debris,  which  is  now  being  cleaned  out. 
The  test  mill  at  the  Inspiration   mine  is  running  and  the 

sinking  of  No.  2  shall  at  the  Live  Oak  mine  will  be  re- 
sumed in  a  few  days,  the  installation  of  the  surface  plant 

being  nearly  completed.  Surveys  are  under  way.  but  the 
location  of  the  millsite  has  nol  yel  been  determined. 

Churn-drill  l»le  No.  'J  of  the  Southwestern  Miami  De- 

velopment Co.  has  heen  discontinued  at  a  depth  of  1240 
ft.  and  while  still  in  the  chalcocite  zone.  Commercial  ore 

was  disclosed  in  this  hole,  but  how  much  is  not  made  pub- 
lic. Hole  No.  .1  is  71"  ft.  deep  and  in  the  chalcocite  zone. 

Holes  No.  4,  5,  and  li  aie  235,  200.  and  7.5  ft.  deep,  re- 
sprriively,  and  have  not  yet  passed  through  the  conglom- 

erate formation.  Hole  No.  7  will  be  started  in  a  few 

days.  Churn-drill  bole  No.  2  on  the  Barney  group  is  560 
ft.  deep  and   in  schist  formation.     Progress  is  very  slow, 

round  being  soft  and  clayey,  caving  considerably  and 

causing   the   drill    to   stiek,    it    being   possible    to   drill   only 
\  feet  without  driving  the  casing.  Hole  No.  3  is 

200  tt.  deepi  and  is  in  the  conglomerate  formation.  Churn- 
drilling  continues  at  the  Keystone  mine.  Hole  No.  48  is 

being  drilled  at  the  eastern  end  of  the  property  near  the 
Inspiration  line  and  is  250  ft.  deep,  having  passed  through 

the  granite-porphyry  into  the  schist  formation. 

CLAM    MAP  Of   MIAMI   DISTRICT. 

At  the  Superior  &  Boston  mine  the  local  management 

stales  that  shipments  of  ore  from  the  upper  levels  to  the 

Old  Dominion  smelter  will  begin  next  week.  The  Gibson 
mine,  nine  miles  west  of  Miami,  has  just  shipped  to  the 
Old  Dominion  smelter  at  Globe  another  carload  of  chal- 

copyrite  ore  which  is  believed  to  assay  about  1S%  copper. 
Driving   south    on    the   Pasomale   vein    on   the   fourth    and 

fifth  levels    tinues.     Ore  is  reported  in  the  face  of  the 

drift  on  the  fourth  level.  Stoping  is  being  done  above 

this  level,  where  it  is  stated  that  ore  has  been  exposed  for 

a  length  of  100  ft.  along  the  vein  and  of  a  width  from 
a  few  inches  to  three  feet.  The  machinery  and  equipment 

for  the  South  Live  Oak  Development  Co.,  which  will  ex- 
plore  with  churn-drills  the  Schulze  group  of  16  claims 
adjoining  the  Southwestern  Miami  on  the  southwest,  is 
expected  within  ten  days.  The  road  to  the  site  of  the 
first  hole  has  been  completed.  This  hole  will  be  on  the 

western  extension  of  the  Augustus  claim  in  the  granite- 

porphyry  formation.  Pipe-lines  and  water-tanks  are  being 
installed.  Lessees  at  the  Black  Warrior  mine,  near  Miami, 

are  shipping  copper  silicate  ore  to  the  El  Paso  smelter  at 

the  rate  of  nearly  three  cars  per  week.  It  is  reported 
that   the   ore   assays   9  to  10%   copper  and   is   all  coming 

lr    the  100-ft.  level.    The  company  is  doing  some  repair 
work  mi  the  lower  levels. 

Norman  C.  Carmichael,  general  manager  for  the  Arizona 

Copper  Co.  at  Clifton,  is  making  an  inspection  of  the 
mines  ..I  the  Globe-Miami  district.  Mr.  Carmichael  states 

that  200  men  are  working  on  the  grading  for  the  new 
smeltei  at  Clifton  and  that  the  erection  of  the  steel  work 

should  begin  in  July.  He  asserts  that  if  the  Kinney  bill 

now  under  consideration  by  tin-  Slate  legislature  at  Phoenix 
should  !>  ■  passed,  it  would  mean  a  shut-down  of  the  mines 
in    tin-    Clifton-Morenci    district.      The    bill    as    introduced 
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providM  thai   il   shall  W  onlawfnl   to  employ   in  mines, 
mills,  smelters,  Mid  railroads  'any  person  who  cannol  speak 
iim.I  understand  the  English  language,'  and  charges  its  en- 

iii.mii   I,,  ill*-  Stall-  Mm.-  Inspector  and  his  deputies. 

The  work   n  of  the  Cu'fton-M   nei  district  are  mostly 
Mexicans,  and  Mr.  Carmiehael  Bays  that  il  is  impossible 

i.,  gel  white  men  in  work  ami  live  in  the  climate  and  con- 
ditions in  tin-  district. 

GOLDFIELD,  NEVADA 

Duf  Miking  in  th  u>fikld  Deep  Minks 

Co,    I't.ANT. 

Qoldfleld  district  has  entered  upon  a  new  era,  marked 

by  deep  mining',  in  which  the  Goldfleld  Consolidated  Mines 
has  played  ilie  principal  role.  The  deepest  shaft  in 

the  district  is  siiii  the  Qrimly  Hoar,  mi  the  Grizzly  Bear 
.■lain,  ol  the  Consolidated.  This  is  down  1300  ft.  The 
next  deepest  is  the  Clermont,  the  main  working  shafl 
of  the  Consolidated  properties.  This  lias  a  depth  of  1100 
ft.  The  third  deepest  shaft  on  this  group  is  the  Lagnna, 
about  800  ft.  lateral  development  is  being  done  from  the 
bottom  of  the  Grizzly  Bear  and  Clermont  shafts.  The 
Hazel  shaft  on  the  Miss  Jessie  claim  of  the  Lagnna  is  also 
down  about  sni>  ft.  The  three  main  shafts  are  all  equipped 
with  high-power  machinery.  The  orebodies  are  stated  to 
persist  large  and  rich  as  deep  work  has  progressed,  and 
these  reports  naturally  stimulate  more  operation.  A  re- 
eenl  estimate  plaees  the  total  yield  of  the  Goldfleld  Con. 
properties  at  over  $48,000,000,  including  the  output  of 
leases.  The  company  has  thus  far  paid  $19,925,757  in  divi- 

dends, with  practically  all  ore  contributing  to  this  produced 
from  above  the  1000-ft.  point.  The  Jumbo  Extension  com- 

pany claims  one  of  the  deepest  shafts  in  the  district  with 
its  1030-ft.  Polverde  shaft.  This  has  tapped  promising 
orebodies.  A  Gould  pump  has  been  installed  on  the  1030- 
ft.  level  and  it  is  likely  further  deep  work  will  soon  be 
undertaken.  The  Florence  Goldfleld  company  has  its  main 
shaft  down  1060  ft.  and  will  continue  to  the  1260-ft.  point. 
Lateral  development  is  planned  for  the  1000-ft.  level,  and 
later  work  will  be  done  at  1200-ft.  depth.  Aside  from  the 
workings  described,  little  in  the  way  of  deep  development 
has  thus  far  been  attempted  at  Goldfleld.  but  within  the 
past  few  months  plans  have  been  made  so  that  the  district 
will  be  thoroughly  explored  at  depth. 

One  of  the  most  important  of  the  new  plans  is  fathered 
by  the  Goldfleld  Deep  Mines  Co.,  controlling  the  Merger 
Mines  Co.  The  main  shaft,  on  the  St.  Ives  claim,  has 
reached  a  depth  of  S50  ft.  and  will  be  deepened  to  the 
2000-ft.  point.  This  work  is  expected  to  exercise  a  marked 
influence  on  the  future  of  the  district.  The  electric  hoist 

is  of  the  300-hp.  intermittent  type,  capable  of  operating 
to  a  depth  of  2500  ft.  It  is  the  most  powerful  hoist  in 

the  district.  The  steel  head-frame  will  be  80  ft.  high. 
The  shaft  is  progressing  at  a  rate  of  about  150  ft.  per 
month,  with  four  machine-drills  used.  Ore  has  been  cut 
at  two  points  since  sinking  commenced,  but  no  attempt 
will  be  made  at  lateral  work  until  the  1200-ft.  level  has 
been  opened.  The  shaft  has  dimensions  of  8  by  17  ft. 
In  addition  to  opening  the  Merger  Mines  estate,  the  St. 
Ives  shaft  will  also  assist  in  the  exploration  of  other  prop- 

erties, as  it  was  recently  stated  arrangements  would  be 

made  when  this  shaft  attained  the  1800-ft.  point,  by  means 
of  which  drifts  would  be  extended  to  open  the  adjoining 
Atlanta  claims  at  depth.  The  latter  will  also  be  explored 
probably  by  work  conducted  from  the  1300-ft.  level  of  the 

Goldfleld  Con.  M.  Co.'s  Grizzly  Bear  shaft.  It  is  stated  that 
the  wealthy  interests  lately  associated  with  the  Atlanta, 
plan  sinking  an  1800-ft.  shaft  on  the  Black  Bear  claim. 
There  are  two  shafts  on  the  Atlanta,  the  deepest  being 
about  700  feet. 

The  Blue  Bull  company  plans  the  sinking  of  a  shaft 
on  the  Hat  claim,  to  a  depth  of  at  least  1000  ft.  This  is 
designed  to  open  the  Blue  Bull  orebodies  at  depth,  also  to 
tap  the  veins  of  the  Victor  claim.  The  east  half  of  this 
claim  has  been  leased  by  the  Blue  Bull  from  the  C.  O.  D. 
Con.   M.   Co.     Shaft-sinking   is  being   done   at   the   Silver 

Pick,  Vernal,  Booth,  Qoldfleld,  Belmont,  and  one  or  two 
other  properties,  and  the  C.  O.  D,  Con.  company  is  re 
ported  to  be  planning  to  deepen  tin-  BOO  lit,  shaft  of  the 
Cold  Bar  claim.  Deeper  mining  is  planned  als,.  bj  the 
owners  of  the  Sandstorm  Kendall  group. 

Besides  the  snaking  of  new  shafts,  considerable  develop 
men!  of  properties  is  being  done  by  driving  From  il   Id 
workings  of  adjoining  and  more  powerful  companies.  Thus 
the  Combination  Fraction  is  being  explored  by  driving 
from  the  old  Mohawk  workings.    Such  conditions  Facilitate 

llh.IIt.ANIi   HOIST,   1IOMESTAKE   MINE. 

the  opening  of  small  mines  at  a  minimum  of  development 

cost,  and  naturally  assists  in  the  exploration  of  the  dis- 
trict. During  the  past  year  several  small  companies  have 

been  merged  into  one  strong  combination.  The  various 
consolidations  have  united  wavering  and  divergent  policies 
under  one  rigorous  management,  as  well  as  obtained  funds. 

BLACK  HILLS,  SOUTH  DAKOTA 

hoiiestake    operating   by   electricity.   black    hllls 

Sjielting  Co.  Plans. — Other  Notes. 

On  April  11,  the  Homestake  M.  Co.  started  using  power 

from  the  Spearfish  hydro-electric  plant.  On  that  date  the 
first  motors  were  connected  in  the  Amicus  240-stamp  mill. 
All  of  the  stamps  which  have  previously  been  driven  by 
steam,  are  now  operated  by  electricity.  For  running  the 

stamps  25-hp.  back-geared  motors  are  used,  one  motor  for 
each  battery  of  ten  stamps.  The  power  is  supplied  to  these 
motors  at  440  volts,  3  phase,  60  cycles,  being  stepped  down 
from  the  transmission  line  voltage  at  a  sub-station  at  Lead, 
adjacent  to  the  Amicus  mill.  Into  this  station  will  also  be 
conveyed  the  current  generated  at  Englewood,  amounting 
to  about  600  hp.  The  next  work  for  the  electricians  will 
he  the  connecting  of  the  rock-crushers.  For  each  crusher 
there  will  be  installed  a  35-hp.  motor,  equipped  with  a  heavy 
fly-wheel.  As  there  are  something  like  a  dozen  of  these 
motors  to  be  put  to  work,  the  task  will  probably  consume 
some  little  time.  W.  E.  Walter  has  arrived  to  take  the 

superintendence  of  the  Black  Hills  Smelting  Co.,  at 
Galena,  and  as  a  first  step  has  been  making  a  thorough  ex- 

amination of  the  mines  tributary  to  the  smelter,  with  a 
view  to  learning  the  probable  amount  of  ore  that  will  be 
shipped  to  the  plant.  He  is  also  investigating  pyrite  sup- 

plies. Nothing  will  be  announced  regarding  the  probable 
date  of  blowing  in  the  plant  until  Mr.  Walter  reports  his 

findings  to  the  officials  of  the  company.  The  plant  is  prac- 
tically complete  and  ready  to  start  on  short  notice.  The 

Deadwood  Lead  &  Zinc  Co.  recently  held  its  annual  meeting, 
at  which  the  following  directors  were  elected :  Aaron  Dunn, 

president;  P.  M.  Bonniwell,  vice-president;  George  S.  Jack- 
son, secretary  and  treasurer:  0.  N.  Brown,  and  C.  S.  Ruth. 

The  company  is  endeavoring  to  find  a  suitable  treatment  for 
the  ore,  which  has  a  high  percentage  of  iron  pyrite,  about 
10%  zinc,  10%  lead,  $3  gold,  and  10  oz.  silver  per  ton.  At 
the  New  Reliance  the  ten  new  stamps  are  now  in  operation, 
making  in  all  thirty  stamps  regularly  dropping.  W.  H. 
Weigand  is  superintendent.  Charles  E.  Ellis,  who  for 
some  time  was  mill  superintendent  for  the  Mogul  company, 
on  April  1  accepted  a  similar  position  with  the  Trojan 
Mining  Company. 
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General  Mining  News 
ALASKA 

Jr-. : The  Alaska  Treadwell  G.  M.  Co.  in  March  made  a  pro- 

duction with  a  'realizable'  value  of  $159,782.  This  was 

derived  from  64,120  tons  of  ore,  whicb  yielded  114b'  tons 
icentrate  valued  al  $77,912.  The  tree  gold  produc- 

tion was  valued  ai  $83,485.  The  realizable  value.  : 
i<  given  as  slightly  below  the  t <>< :il  production  of  $161,396. 
The  net  profit  for  the  month  was  $58,614.  The  yield  per 

ton  was  $2.51.  Development  work  done  during  the  month 

amounted  to  1072  ft.,  and  the  stock  of  broken  ore  was  in- 
creased by  42,333 

ARIZONA 

.     COUNTY 

The  report  of  the  Miami  Copper  Co.  for  the  year  ended 
December  31  includes  the  following  ite 

Sale  of  14,970,557  lb.  copper  at  13.03c   $1,950,669 
Other  income           33,273 

Total  income     $1,983,942 

Total  expense     1,396,092 

Balance     $   587,850 

Interest  on  loans  and  on  bonds          98,246 

Surplus    $    528,523 

According  to  B.  B.  Gottsberger,  general  manager  for  the 

company,  the  preparatory  stage  of  the  mine  has  been  passed. 
The  first  unit  of  the  mill  was  started  March  15,  1911,  and 

production  was  increased  steadily.  At  the  close  of  the  year 
five  units  were  treating  3500  tuns  of  ore  per  day. 

Greenlee  County 

The  Arizona  Copper  Co.  is  increasing  the  capacity  of 

the  power-plant  equipment  for  its  mines  at  Clifton  by  the 
addition  of  new  machinery,  including  three  2500-kva.  turbo- 

generators and  nine  417-kva.  transformers  from  the  Gen- 
eral Electric  Company. 

Mohave  County 

It  is  reported  that  some  of  the  large  companies  are  in- 

vestigating a  copper  ore  discovery  made  by  Lyon  Kay, 
north  of  the  Keystone  mine,  near  Mineral  Park.  The  Ari- 

zona Turquoise  mines  at  Mineral  Park  will  soon  have  a 

large  force  employed.  The  Ruth  is  sinking  its  shaft  to 

the  300-ft.  level.  The  property  is  in  the  San  Francisco 
district.  Frederick  Lyon,  vice-president,  and  A.  P.  Ander- 

son, field  engineer  for  the  United  States  S.  R.  &  M.  Co.. 

recently  inspected  the  company's  holdings  in  the  county. 
Pinal  County 

The  Ray  0  c  Co.  during  March  produced  more 
than  2.400,000  lb.  copper,  obtained  from  10S.700  tons  of 
ore.  The  profit  lor  the  month  was  about  $157,000.  The 

mining  cost  was  SSc  per  ton.  10c.  more  than  last  year's 

average.  During  the  larger  pari  id'  the  month  only  three 
units  of  the  mill  were  operated,  but  toward  the  end  of  the 
month  the  fourth  unit  was  used  to  handle  the  increased 

tonnage.  The  mill  treated  ore  at  a  rate  of  1100  to  1150 

per  unit,  the  extraction  Reing  about  70  per  cent. 
Yavapai  County 

Rich  silver-gold  ore  has  been  found  in  the  Hidden  Treas- 

ure claim,  near  Prescott.  Tip  property  is  owned  by  Charles Bennett. 

CALIFORNIA 

Amador  Counts 

(Special  Correspondence.) — Steady  progress  is  being 
made  in  onwatering  the  Plymouth,  the  water  being  lowered 

at  the  rate  of  eighl  feet  pet-  day.  The  shafl  has  now  been 
recovered  to  a  depth  of  son  ft.  and  in  that  distance  only  14 

sets  of  timbers  have  had  to  he  re-set.  A  .">IMl-gal.  bailer  is 
being  used,  with  an  electric  hoist,  and  work  is  continuous 

through  three  shifts,  though   shaft    repairs  interfere 

what  I  g  mi  the  day  shift.     The  none  is  to  be  an- 
!  to  the  bottom  at  1700  feet. 

Jackson,  A  pril  24. 

nl    Carres]   lcnce.  i — The   shaft   at    the   Keystone 
has  been  unwaV  paired   to  the  1400-ft.  level  and 

a  pump  placed  to  drain  the  1500-ft  level.  It  is  planned 
in  resume  sinking.  The  property  lies  near  Amador  City 
and  is  operated  by  the  Xew  Keystone  M.  Co.,  for  which 

C.  R.  Downs  is  superintendent.  The  foot-wall  ore  on  the 

1.  level  of  the  South  Amador  shows  a  width  of  4.". 
ft.  at  the  point  intersected  by  cross-cuts.  The  new  head- 
frame  at  the  South  Jackson  is  in  course  of  erection.  The 

Bunker  Hill  company  declared  its  regular  monthly  dividend 

of  T'gc.  on  April  15.  marking  the  seventieth  consecutive 

disbursement.  The  1950-ft,  shaft  of  the  Lincoln  Consoli- 
dated has  been  cleared  of  water,  and  from  the  bottom  level 

a  drift  is  being  extended  to  tap  the  Wildman-Mahoney 
orebodies.  It  is  stated  the  strong  vein  recently  opened  on 
the  2700-ft.  level  of  the  Central  Eureka  has  been  inter- 

level.  It  is  believed  to  be  the  con- 
tinuation of  the  west  vein  of  the  South  Eureka  mine.  J. 

E.  Davis  is  superintendent  of  the  Central  Eureka.  The 

Poundstone  mine,  near  Sutter  Creek,  has  been  re-named 
the  East  Eureka.  Machinery  at  the  mine  and  equipment 

for  the  20-stamp  mill  are  being  erected.  The  shaft  of  the 
Plymouth  Consolidated  has  been  unwatered  to  the  700-ft. 
level  and  will  be  cleared  to  the  1700-ft.  level.  From  this 

point  it  is  planned  to  sink  the  shaft  an  additional  500  ft. 

The  property  is  being  developed  by  the  California  Explora- 
tion Co.,  composed  of  London  capitalists.  The  Kennedy 

continues  to  operate  100  stamps,  with  a  production  of 

about  $80,000  per  month.  A  large  percentage  of  ore  is 

coining  from  below  the  3000-ft.  level.  Webb  Smith  is  super- 
intendent. 

Jackson.  April  21. 
Kern  County 

It  is  reported  that  a  compromise  has  been  effected  ad- 
justing all  claims  against  the  Skidoo  Mines  Co.  Charles 

II.  Churchill  and  Edward  Teagle  of  Randsburg  have  located 
several  potash  claims  in  the  Johannesburg  district. 

In  a  preliminary  report,  Bulletin  No.  471-A-5  of  the 
U.  S.  Geological  Survey,  on  the  geology  and  possible  oil 
resources  of  the  south  end  of  the  San  Joaquin  valley. 

Robert  Anderson  states  that  the  stores  of  petroleum  along 
the  foothills  of  the  Temblor  range  on  the  southwest  side  of 

the  valley  and  in  the  foothills  of  the  Sierra  Nevada  near 
Bakersfield  on  the  northeast  side  suggest  the  possibility  of 
finding  oil  in  the  foothill  belt  along  the  south  end  of  the 
valley,  between  the  two  districts  named.  He,  however. 

reaches  the  conclusion  that  a  continuous  productive  area  is 

by  no  means  to  be  expected,  but  that  two  or  more  areas 
situated  near  the  border  of  the  foothills  at  the  south  end 

of  the  valley  offer  favorable  conditions  for  the  accumula- 
tion of  oil.  Across  the  level  San  Joaquin  valley  from 

Bakersfield  to  Buena  Vista  lake,  to  the  San  Emigdio  region 

and  to  the  Tejon  region,  any  oil-bearing  rocks  probably  are 
too  deep  to  be  accessible  by  present-day  drilling. 

Plumas  County 

It  is  reported  that  arrangements  are  being  made  for 

building  a  mill  at  the  Altona  mine,  in  the  Greenville  dis- 
trict.   The  property  has  been  bonded  to  J.  W.  Dailey. 

Grill  &  McCauly,  lessees  at  the  Old  Harry  claim,  ten 

miles  from  Quiucy,  report  that  41  tons  of  ore  milled  from 

their  last  run  averaged  $65,  -ays  the  Plumas  Independent. 
COLORADO 

Clear  Creek  County 

The  Anglo-Saxon  Mines  Co.  has  started  development  on 

its  property  on  Saxon  mountain.     The  mine  formerly  be- 
longed to  the  late  Henry  C.  Parker.     John  Bowen  is  man- 

of  the  property,  which  is  in  the  Georgetown  district. 
The  Mineral   Chief  mill  will  be  started  May  1  by  Stephens 

Bros.  &  ill. I.  lessees  on  the  Linn  Con.  M.  Co.  property.    The 
mill  during  the  summer  will  be  run  on  the  dump  material. 

Gilpin  County 

Ore  assaying  as  high  as  25  oz.  gold  and  6000  oz.  silver 
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par  ton,  Mcording  i"  newspaper  reports,  was  found  in  the 
Coals;  mine.  The  streak  from  which  the  ore  was  taken  i> 
J  to  8  in.  wide,  The  Castle  ll«»«-k  abaft  will  be  sunk  an 
additional  200  ft.  Joseph  Toekfleld,  superintendent  of  the 
property,  has  completed  the  new  foundation  for  the  hoist 

Richard  Fraaer  and  James  Flynn  recently  sli i | »j ■<■<  1  from  Ihc 
War  Dance  property  >i\  t"ns  of  ore  thai  broughl  them  |500 
par  ton,  and  sis  t"ns  valued  at  >ill  per  ton, 

-,  Ooi  viv 

li  is  rumored  thai  Robert  J.  Lucas  may  resume  open 
linn   of   his   Mineral    Faun   mine.     Development    will   be 

started  soon  al   the   Molly  mine,   Red   M   itain   .list i-i«t . 
after  a  shut-down  of  twenty  years.  A.  E.  Ackerson  re- 

cently bought  the  property  from  Blanchard  &  Buskirk. 

Tm.i.KK  County  (Cripple  Creek) 

Kenneth  MeKenaie,  who  bought  the  title  to  the  St. 

Thomas  <!.  M.  Co.,  lias  proposed  to  the  stockholders  a  re- 
organisation of  the  company  tinder  the  name  of  the  Peoria 

(i.  M.  Co.  The  property,  which  McKenzie  acquired  at 
a  lax  sale,  is  under  lease  to  the  lm  M.  Co.,  for  which 

Charles  Crowder  is  general  manager,  John  I'..  Neville, 
president  and  general  manager  for  the  Free  Coinage  G. 
M.  Co.,  lias  bought  the  Delmonico  claim.  The  Portland 
estate  lias  withdrawn  the  Colorado  City  claim  from  the 
property  to  be  leased. 

IDAHO 

Idaho  County 

The  Revenue  M.  &  M.  Co.,  recently  organized  in  Spokane 
bv  Harlow  H.  Dean  and  associates,  lias  taken  over  the  old 

"  SCALE    Or  MtLES  ' 

California  mine,  near  the  junction  of  the  American  and 
Red  rivers,  in  the  Elk  City  district.  The  mine  was  worked 
as  placer  ground  in  the  early  days,  but  was  later  located 
as  a  quartz  claim  by  W.  C.  Smith,  who  ran  a  600-ft.  adit 
on  the  main  lode,  which  opened  an  orebody  of  promise.  G. 
J.  Calvert  will  be  superintendent.  The  officers  of  the  com- 

pany  are :   president,  H.   H.   Dean ;   vice-president,   S.   S. 

Bassett;  sccrctarj  treasurer,  Walker  Guthrie;  directoi 
F.  Cartier  Van  Diesel,  and  Thomas  Olson. 

Shoshone  <'m  vn 
The  Hunker  Hill  &  Sullivan  M.  &  c.  c...'    mill,  costing 

900,  placed  in  commission  al  Kellogg,  a  few  days  ago, 
is  said  to  be  the  largest  silver-lead  concentral  in  the 
world,    lis  capacity  is  35,000  toi  ith.    The  mill  is 
operated  by  electricity,  750  bp.  being  required,  Construe 
lion  work  was  started  iii  1 ! '< '7.  the  lirsi  unit  with  ore  house 

and  conveyor  being  completed  in  December  1910.  The  mill 

quipped  with  ore-bins  of  3000  tons.  Concrete  and 
native  timber  were  used  in  the  buildings. 

Sinking  will  be  resumed  al  the  Bullion,  of  which  .1.  11. 
Tavlnr  is  manager.  Ore  from  the  property  is  said  to  assay 
over  12%  copper,  and  to  have  fluxing  properties  which 
make  it  valuable  to  smelters. 

At  the  Marsh  mine,  near  Burke,  it  is  reported  that  a 
4-ft.  vein  of  high-grade  galena,  assaying  as  high  as  $80 

per  ton,  was  cut  at  a  depth  of  4">(i  II.  below  the  N'n.  2  adit. 
The  company  has  just  signed  a  live-year  contract  with  the 
International  S.  &  R.  Co.  to  treat  its  ore.  In  a  drift  west, 

12  ft.  from  the  point  in  the  cross-cut  where  the  ore  was 
discovered,  the  vein  has  widened  to  (i1^  ft.  Of  this,  30  in. 
is  high-grade  shipping  ore. 

The  Hecla  M.  Co.'s  April  dividend  of  $20,000,  at  the  rate 
of  2  cents  per  share,  places  the  disbursements  at  $80,000 
for  the  first  four  months  of  1912,  or  $2,430,000  to  date. 

MONTANA 

Musselshell  County 

C.  W.  Scott  and  C  C  Shultze  are  planning  to  develop 

the  former's  coal  property  near  Roundup.  The  eoal  of 
the  district  is  bituminous.  The  land  is  crossed  by  the 
Billings  &  Northern  railroad. 

Silveebow  County 

(Special  Correspondence.) — The  Davis-Daly  company  ex- 
pects to  be  in  a  position  to  increase  shipments  next  month 

from  the  Colorado  mine.  The  orebody  on  the  1700-ft.  level 
is  improving,  some  of  the  ore  showing  10%  copper.  Some 
ore  is  being  mined  on  the  1400-ft.  level.  Some  time  ago 
the  shaft  of  the  Raven  mine  was  unwatered  and  now  pros- 

pecting is  in  progress  on  the  lower  levels,  but  up  to  the 
present  with  little  success.  It  was  contended  that  with  the 

water  removed  a  rich  orebody  would  be  found  on  the  1300- 
ft.  level,  but  none  of  real  value  has  yet  been  discovered. 
The  Butte-Ballaklava  company  has  commenced  shipping 
ore  from  the  1400-ft.  level,  which  it  is  claimed  is  in  ground 
which  is  not  in  dispute  with  the  Anaconda  company.  For 
the  present  a  carload  every  other  day  will  be  sent  to  the 
East  Butte  smelter,  and  C.  W.  Newton,  the  superintendent, 
hopes  to  be  in  a  position  in  a  short  time  to  increase  the 
shipments  to  a  carload  per  day.  The  ore  being  shipped  is 
taken  from  stopes.  It  is  stated  that  as  the  stoping  proceeds 
the  ore  is  showing  improvement. 

Butte,  April  22. 
The  North  Butte  M.  Co.,  says  the  annual  report  recently 

issued,  in  the  year  ended  December  31  produced  24,816,669 
lb.  copper,  1,134,300  oz.  silver,  and  1281  oz.  gold.  The  ore 
reserve  on  January  1  amounted  to  710,920  tons,  with  au 
average  assay  value  of  4%%  copper  and  4.25  oz.  silver 
per  ton.  The  profit  of  the  company  for  the  past  four  years 
has  been  tabulated  as  follows  by  the  Boston  Commercial. 
Year.  Gross  Net  Per 
Dee.  31.  receipts.  profits.  share. 
1908    $4,701,829  $1,863,282  $4.60 
1909     4,083,284  1,036,305  2.59 
1910     3,790,991  560,888  1.40 
1911      3,752,160  641,858  1.56 

Lateral  development  was  confined  chiefly  to  the  Croesus 
and  Snowball  veins.  Development  for  the  year  amounted 
to  17,700  ft.  Decrease  in  the  ore  reserve,  as  noted  in  the 

quarterly  reports,  is  attributed  by  James  Hoatson,  presi- 
dent of  the  company,  to  the  fact  that  the  Edith  May  and 

Jessie  veins  above  the  2400-ft.  level  had  been  largely  ex- 
plored, and  to  the  sinking  of  the  Speculator  shaft,  which 

precluded  much  work  below  the  2200-ft.  level.     Since  the 
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last  report  was  issued,  the  company  has  purchased  an  addi- 
tional three-tenths  interest  in  the  Charlie  and  Protection 

claims. 

NEVADA 

Cl.AKK    ColNTY 

Paul  Bariock  is  planning  to  prospect  his  Missoula  group 
of   three   claims    near   Searchlight.     The   property    has 

ed  with  a  9-bp.  Fairbanks-Morse  gaso- 
line hoist.  Work  is  to  be  resumed  soon  at  the  Searchlight- 

Parallel  property.  Walter  R.  Fales.  of  Los  Angeles,  will 
be   in    charge  of   the   mine. 

Esmeralda  County 

i  Special   Correspondence.) — A   reorganization   lias  been 
announced  of  the  Lone  Star  ,M.  Co.  under  the  name  of  the 

Star  Con.    M.   < '".      Jt    is  reported   that   the   financial 
condition  "f  the  new  company  is  good,  and  that  extensive 

development  work  will  he  ,l   •.    The  company's  property 
is  clo>e  to  Consolidated  .Mines  and  Jumbo  Extension.    The 

Lone  Star  i  lonsolidated  company  is  capitalized  at  $2,500,   

and  stock  in  it  will  he  exchanged   for  stock  in  the  old  com- 

pany on  payment  of  2c.  per  share.    It  is  believed  this  pro. 
on  will  make  nunc —  an    any  assessment  within  a  year, 

stock  must  he  exchanged  within  three  months. 

Goldfield,  April  20. 

The  7  by  l»-ft.  shaft  of  the  Ooldfield  Merger  Mine-  Co. 
was  lino  ft.  deep  on  April  IS.  and  the  sinking  is  progress- 

ing at  a  rate  of  about  140  ft.  per  month,  say  Ooldfield 

advices.  The  "round  penetrated  so  far  is  linn.  Xo  lat- 
eral development  will  he  started  until  a  depth  of  1400  ft. 

has  been  reached.  Three  shifts  are  employed. 

Landeb  County 

(Special  Correspondence.) — The  Maricopa  Mines  Co.  has 
res   d  operation  in  the  True  Blue  adit  and  workings  in 
New  York  canyon.  The  vein  in  the  stope  is  said  to  be 

live  feel  wide,  with  the  ore  mined  running  20  oz.  silver 

per  ton.  The  second  vein  is  smaller,  but  is  said  to  he 
richer.  It  is  planned  to  place  the  mill  in  commission 
early  in  June.  The  Salt  Lake  interests  recently  taking 

over  the  Austin  Central  properties  on  a  long-term  lease 
is  driving  an  adit  along  (he  dike  paralleling:  the  Jack  Pot 

veins.  Renewed  activity  is  reported  by  the  Bullion  Moun- 
tain company  in  the  Bullion  district.  A  shaft  lias  been 

stalled  and  an  adit  is  under  way  to  prospect  the  porphyry 

dike.  The  Georgia  Nevada  M.  Co.  reports  that  at  an 

inclined  depth  of  150  ft.  a  small  vein  of  high-grade  silver 

and  frold  ore  has  been  cut.  At  another  point  a  5-ft.  vein 
is  being  opened.  This  is  said  to  assay  about  $39,  prin- 

cipally silver.  W.  D.  Scott  is  president. 
Austin.  April  20. 

Lmcom  County 
The  Prince  Con.  M.  Co.  has  issued  a  statement  for  the 

quarter  ended  March  31  which  shows  the  company  in  that 
lime  received  $103,760. 

Lyon  County 

The  Mason  Valley  smelter  recently  established  a  new  rec- 

ord, according  to  newspaper  reports,  by  treating  710  tons 
of  ore  in  24  hours. 

reports  slate  that  much  interest  has  been  aroused 

by    the    discovery    of    copper   sulphide    ore    on    the    200-ft. 

level   ot  the   Copper   King,  owned  by  the  Queen   Regent 
Co.,  i  ear  Schurft 

Xyk   Cor STY 

(Special  Corres]   ience.) — The  Big  Four  company  has 
taken  charge  of  the  Big  Four  mine,  and  arrangements  are 
practically  completed  lor  sinking  the  main  shaft  to  the 
500-ft.  level.  Between  the  :!IKI  and  400-ft.  levels  the  vein 

shows  a  width  of  about  111!  It.  L.  K.  Koontz,  president, 
states  that  thousands  of  tons  of  milling  ore  i-  available 

for  treatment  in  the  upper  workings,  and  that  a  modern 

milling  plant  will  be  built  immediately.  The  Poak-Steen- 
Cicala  lease  lias  completed  its  run  at  the  Priest  mill,  and 

from  the  final  clean-up    loo  oz.  of  bullion  valued  al   $685(1 
was  produced.     During  about  20    iths  of  operation  this 
lease  produced  over  $300,000.     It   is  understood   the 

bers  of  the  leasing  company  plan  to  take  over  other  hold- 

bags  in  the  district.  The  10-stamp  Associated  mill  is  crush- 
in-  the  tirst  shipment  of  1000  tons  of  ore  from  the  Steff- 
ner  lease,  on  Manhattan  Con.  propery.  The  contract  with 
the  mill  calls  for  an  initial  treatment  of  2000  tons  from 

Steffner's  lease.  The  next  handled  will  be  1000  tons  from 
the  White  Caps  mine.  The  Dexter-Union  is  arranging  for 
work  on  company  account.  Work  will  be  carried  on  from 
the  Rose-Xash  shaft  on  the  Union  No.  4  claim.  A  good 

vein  of  milling  ore  has  been  exposed  by  lessees.  S.  C. 
Durkee  has  been  chosen  superintendent.  The  Swanson 

lease  on  the  Karl  reports  opening  two  strong  shoots  on 
the  250-ft.  level.  The  orebodies  run  about  four  feet  wide 

and  average  around  $12  per  ton.  The  vein  recently  cut  in 

the  Mushet-Wittenberg  lease  on  Manhattan  Con.  land  is 
said  to  be  four  feel  wide.  It  was  found  at  the  125-ft. 

level  and  is  said  to  assay  over  $150  per  ton.  The  lease 
adjoins  the  Steffner  Workings. 

Manhattan,  April  20. 

In  the  Manhattan  district,  ore  from  the  Mineral  Hill 

Consolidated  adit  assayed  as  high  as  $128  per  ton.  Pre- 
vious assays  from  the  same  orebndy  were  $29  and  $33, 

and  the  management  hopes  to  cut  a  rich  ore-shoot.  In  the 
Kendall-Douglas  lease  of  the  Silver  Pick  claim  of  the 
Manhattan  Consolidated,  a  7-fl.  vein  assaying  about  $75 
was   out   recently,  according  to  press  reports. 

The  Tonopah  Belmont  Development  Co.'s  report  for  the 
year  ended  February  29  shows  that  the  net  earnings  of 
the  company  amounted  to  $1,802,081,  as  against  $1,502,381 

for  the  preceding  year,  A  resume  of  the  report  will  be 

given  in  next  week's  issue  of  the  Mining  and  Scientific. Press. 

The  production  of  the  Tonopah  district  for  the  quarter 
ended  March  31  is  summarized  as  follows  by  the  Tonopah 
Miner: 

Company.  dan.  Feb.  Mar.         Total. 
Tonopah  Mining     14,943       14,326      14.706      43.975 
Belmont       10,303         9,813         8,609       28,785 

a        4,724         4,092         4,748       13,564 

Tonopah  Extension   ....   3,775         3,822         4.61S       12,215 

West  End  Con    2,798        3.2SS        3,170        9,256 
MacXamara           317         1,595         1,700         3,612 

Midway          180          180 

Totals   37,100      36,936      37,551    111  .587 

Estimated  gross  value,  $2,890,810.  The  falling  off  in  the 

production  of  the  Belmont  mine  is  due  solely  to  the  cessa- 
tion of  shipments  to  smelters  during  the  retimbering  of  the 

main  shaft.  The  West  End  shipments  for  March  include 
1  13  on-  of  high-grade  ore  sent  to  the  smelter. 

Storey  County 

In  connection  with  the  usual  development,  the  Union 

Con.  mine  produced  191  tons  of  ore  averaging  about  $20 

ami  shipped  389  tons  of  second-class  ore  to  the  Einkead 

mill.  The  Mexican  mill,  running  i>Hf  r  of  the  week,  crushed 
402  tons  of  ore  which  averaged  $24.28,  with  an  apparent 

extraction  of  92fr.  Repairs  were  made  to  the  Chilean  mill, 
tube-mills,  and  agitators.  Twelve  bars  of  bullion  were 

shipped  to  the  Selby  S.  &  L.  Co.  The  customary  devel- 
opment work  was  done  on  the  other  Comstock  properties. 

The  Xevada  Deep  Mines  Co.  has  ordered  a  70-ton  mill  from 
the  Union  Iron  Works.  It  is  to  be  running  in  about  three 

months.     The  property  is  at  Como. 

White  Pine  County 

(Special  Correspondence). — The  Giroux  shaft  has  been 
unwatered  to  the  bottom.  1445  ft.,  and  has  been  thoroughly 

cleaned.  The  water  al  a  depth  of  1400  ft.  flows  wholly 

toward  the  Alpha,  and  pumping  has  been  started  to  keep 

the  water  from  flooding  the  1200-ft.  level,  and  preventing 

prospecting  above  that  level.  It  is  not  probable  that  work 
will  be  resumed  there  until  ore  shipped  from  the  Morris 

shall  will  pay  for  it.  It  is  a  question  whether  thV  Zaek 

shall  of  the  Ely  Consolidated  has  much  ore.  The  dis- 
covery of  a  small  body  of  sulphide  ore,  however,  has  been 

which  advertised. 

Ely.  April  20. 
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Report!  train  I  - 1  >  state  thai  geologists  for  the  Tonopali 
M.  Co.  nave  completed  H  preliminary  examination  of  the 
Argui  ami  Monitor  mines  ami  several  claims  at  Taylor. 

Tin'  propertiM  in  under  option  to  the  Tonopah  company. 

'I'liv  Smokey   Development   Co.,  owning   175  acres  near 
Lane,  i.»  planning  to  atari  driving  an  adil  within  two  weeks, 

rding  to  II.  P.  Eastwood,  one  of  the  organisers  of  the 
company.     The  property  i>  between  the  Federal  Ely  and 
Chaimnan  Consolidated  properties. 

NEW  MEXICO 

So.  ORBO    Col' STY 

(Special  Correspondence.)     The  Ernestine  M.  Co.,  pro- 

duri'il  bullion  in  ilu'  last  in  days  of  March  amounting  l" 

ss">n  as.,  ■   eantrate  for  the  period  was  12,000  Hi.     The 
total  output  tor  the  month  was  22,640  ox.  bullion,  and  161  i 
tons   concentrate,    tr      an    ore   treatment    of   3200   tons. 

The  tonnage  last  week  was  600.  The  Deadwood  Mines  plant 

is  in  operation,  the  upper  workings  furnish  the  mill  with 
ore.    A  fair  tonnage  of  custom  ore  is  handled. 

Tin'  Treasure  M.  &  R.  Co.  is  delivering  tm  ions  per  day 
to  the  mill  on  Whitewater  creek.  Work  on  the  Johnson 

mine,  a  patented  property,  has  disclosed  gold  ami  silver  ore, 
and  the  extent  of  the  orebody  is  being  determined.  The 
Mogollon  Gold  &  Copper  Co.,  has  let  a  new  working  lease 

on  the  Little  Charlie  mine  to  Los  Angeles  capitalists.  It  is 
probable  the  other  holdings  of  this  company  will  be  bandied 

by  the  same  people.  Lessees  on  the  Pacific  mine  are  taking 

out  a  good  tonnage  of  mill  ore.  largely  from  development, 
amounting  to  a  total  of  40  ft.  of  work  during  the  week. 

Mogollon,  April  12. 

I  OKLAHOMA 

Ottawa  County 

(Special  Correspondence.) — The  Baxter-Quapaw  district, 
idle  for  many  months  save  for  oeeasional  spasmodic  op- 

erations, is  showing  signs  of  activity,  and  a  big  centrifugal 

pump  has  been  erected  at  the  Omaha-Petersburg  mine. 
The  ground  is  so  saturated  with  water,  as  a  result  of  the 

continuous  rains  and  snows  of  the  late  winter  and  early 

spring,  that  drainage  is  a  serious  problem.  Many  mines 
have  suffered  heavily  from  surface  floods,  but  the  chief 

source  of  annoyance  has  been  the  increased  underground 
seepage.  A  last  effort  has  been  made  to  work  t lie  Hacked 

mine,  which  is  equipped  with  one  of  the  most  costly  plants 

in  the  district.  It  was  built  at  a  cost  of  $80,000  'ami  op- erated first  with  one  type  of  jig  and  then  another.  New 
York  people  have  taken  over  the  Hackett  and  have  drained 

the  ground.  The  best  mill  recovery  was  barely  in  excess 

of  2'r,  but  the  present  operators  believe  they  can  handle 
this  low-grade  ore  at  a  profit  at  the  present  high  price  of 
zinc.  Employment  is  now  given  to  13,000  men  throughout 
the  district,  embracing  mines  in  the  adjoining  corners  of 

the  three  states  of  Missouri,  Kansas,  and  Oklahoma.  Eight 

hundred  companies  are  operating.  The  output  of  zinc- 
blende  is  close  to  6000  tons  per  week,  calamine  500  tons. 

and  lead  1000.  Only  American  labor  is  employed,  all 

efforts  to  introduce  foreign  workmen  having  failed.  Many 
of  the  workmen  are  now  members  of  the  union,  and  efforts 

at  unionizing  the  entire  district  are  meeting  with  more  or 
less  success. 

Quapaw.  April  10. 
UTAH 

Juab  County 

(Special  Correspondence.) — Utah  mining  men  are  greatly 

disturbed  over-  a  recent  decision  of  the  general  land  office 
in  the  ease  of  the  East  Tintic  Con.  M.  Co.  which  upsets  all 

previous  practice  as  to  securing  patent  for  mining  claims. 
The  decision  is  interpreted  as  meaning  that  hereafter  the 

mineral  claimant  must  actually  develop  a  valuable  mine  be- 
fore he  can  secure  patent,  no  matter  how  favorable  the 

mineral  indications  are.    The  decision  says : 

"It  is  evident  from  the  record  that  the  deposits  alleged 
to  have  been  exposed  on  these  claims  are  regarded  by  the 
applicant  as  possessing  practically  no  economic  value,  but, 

that,  on  the  other  hand,  title  to  the  claims  is  sought  essen- 

naii\  on  account  of  the  possible  \alue  for  certain  unexposed 

deposits  xupposed  to  axial  at    isiderable  depth  below  the 

surface,  an. I  having  no  ,-   teclion,  bo   far  as  shown,  with 

posits  appearing  on  the  bui  face. 

■•The  exposure,  however,  ol   substantially  worthless  de 
posits  on  the  surface  ol  a  claim;  the  Bnding  of  mere  but 
face  indical  i  ineral  within  its  limits;  the  discover) 
of  valuable  mineral  deposits  outside  the  claim,  or  deduc 

tions  from  established  geological  tacts  relating  to  ii :  one 
or  all  of  which  matters  may  reasonably  give  rise  to  a  hope 

or  belief,  however  Btrong  it  may  be,  thai  a  valuable  mineral 

deposit  exists  within  the  claim,  will  neither  suffice  as  a  dis- 
.  thereon,  nor  be  entitled  to  he  accepted  as  the  equiva- 

lent thereof. 
"To  constitute  a  valid  discovery  u|    a  claim  for  winch 

patent    is  sone.hl    there  must    he  actually  ami   physically  ex- 

posed within  the  limits  thereof  a  vein  or  lode  of  mineral 

hearing  rock  in  place,  possessing  in  and  of  itself  a  present 

or  prospective  value  for  mining  purposes;  and  before 
patent  can  properly  he  issued  or  entry  allowed  thereon,  that 

fact  must  he  shown  in  the  manner  above  stated." 

Eureka,  April  22. 
The  new  machinery  for  the  Iron  Blossom  No.  3  shaft  has 

been  delivered  at  Tintic.  According  to  reports  from  the 

property,  the  Dragon  mine,  which  is  operated  through  the 

Iron  Blossom  company's  shaft,  is  producing  ore  which  assays 
2  oz.  gold,  20  to  40  oz.  silver,  and  2%  copper  per  ton. 

According  to  an  estimate  by  Walter  Fitch,  manager  for 

the  company,  the  Chief  Consolidated  in  March  produced 
about  $50,000.  Erick  Levin  has  taken  a  lease  on  part 

of  the  dump  at  the  Eureka  Hill  mine,  other  lessees  being 
William  Clark  and  Elijah  Bowden. 

Salt  Lake  Couxty 

(Special  Correspondence.) — D.  C.  Jackling,  general  man- 

ager for  the  Utah  Copper  Co.,  is  authority  for  the  state- 
ment that  the  company  will  increase  its  tonnage  steadily 

until  the  maximum  is  reached.  The  ninth  unit  of  the  Arthur 

mill  is  now  in  commission  and  .the  milling  capacity  of  the 

company  is  now  18,000  tons  per  day. 
Salt  Lake  City,  April  22. 

Strikers  caused  a  temporary  shut-down  of  underground 
work  at  Bingham,  and  the  mills  are  supplied  with  ore 

from  only  the  steam-shovels.  The  supply  thus  cut  off 
furnished  about  15$  °£  the  total  tonnage.  The  machine 

men  'demanded'  a  raise  from  $3  to  $3.50  per  day,  accord- 
ing to  a  report.  The  Utah  Copper  Co.  invited  them  to 

send  a  spokesman  to  discuss  I lie  matter,  but  no  one  ap- 
peared.    The  strikers  resumed  work  in  a  few  days. 

Summit  County 

(Special  Correspondence.) — The  Daly-Judge  has  begun 
marketing  its  zinc  product,  which  was  being  held  for  a  time 

pending  the  negotiation  of  a  favorable  contract.  A  deal 

was  recently  made  with  the  United  States  Smelting,  Re- 

fining &  Mining  Co.,  and  now  the  tonnage  of  the  Daly- 
Judge  is  being  rapidly  increased.  The  zinc  product  is 

going  to  the  Midvale  plant  of  the  United  States  company, 
where  separation  is  made  by  the  Huff  electrostatic  process. 

Park  City,  April  23. 

Stockholders  in  the  Diamoud-Nimrod  company  have  re- 
ceived a  letter  stating  that  on  March  26  the  holders  of 

•$48,915  notes  against  the  company  and  of  101,337  shares 
of  the  stock  had  sold  their  interest  to  Harry  Joseph  of 

Salt  Lake  City  for  $75,000,  with  the  stipulation  that  he 

should  pay  10c.  per  share  for  the  rest  of  the  capital  stock. 
The  provision  states  that  the  certificates  for  such  shares, 

properly  endorsed,  must  be  deposited  with  the  Chicago 
Title  &  Trust  Co.,  of  Chicago,  on  or  before  June  25,  and 

that  Joseph  is  to  deposit  with  the  same  company  $13.S67.S0 
as  security.  It  is  mniored  that  the  Daly  West  company 

is  interested  in  the  deal.  H.  G.  McMillan,  manager  for 

the  Daly  West  company,  recently  stated  that  the  mill  will 

be  in  operation  about  May  1.  The  present  shut-down,  due 
to  the  failure  of  Silver  lake  to  thaw,  is  the  longest  in 

years.  No  quarterly  report  will  be  issued  for  the  first 
three  months  of  1912. 
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Utah  County 

The  Opohongo  it.   Co.  has  declared  a  dividend  of  lc. 

per   Shan-,    payable   April   30   to   stockholders   of   record 
April  25.     The  dividend  will  require  .$80511.  and  will   l> 
the  total  amount  disbursed  tu  stockholders  to  $26,850. 

WASHINGTON 

Spokane  Count y 

lative  need-,  of  the  Pacific  coast  and  intermocintain 
slates  will  he  discussed  at  a  Western  welfare  conference, 

called  by  the  Spokane  Mining  Men's  club  to  meet  in  a  city, 
to  he  agreed  upon,  before  the  national  political  CO] 
tions.  L.  K.  Armstrong,  president  of  the  organization,  has 

forwarded  invitations  to  the  governors  of  California,  Ore- 
Nevada,  New  Mexico,  Arizona,  Utah,  Washington, 

Idaho.  Wyoming,  Colorado,  Montana.  North  Dakota,  and 
South  Dakota  and  representative  citizens  of  the  thirteen 

stales  to  select  a  place  of  meeting  and  fix  the  dates. 

CANADA 

Ontario 

Special  Correspondence.) — Construction  work  on  the  Klk 
Lane  branch  of  the  Temiskaming  &  Northern  Ontario  rail- 

way has  began  and  it  is  expected  that  the  line  will  he  com- 
pleted by  November  1.  The  prospect  of  railway  facilities 

has  revived  interest  in  the  Elk  Lake  and  Gowganda  mining 

industry,  and  s   ■  formerly  promising  properties  are  being 
and  new  prospects  developed.  A  good  ninny 

mining  men  are  going  in  from  Porcupine.  A  recent  ship- 

ment of  IS  tons  of  high-grade  ore  from  the  Mann  property, 

Gowganda,  has  realized  over  $38,1    or  a  profil  "l'  $32,000 
after  deducting   dining  and  marketing  expenses. 

Toronto,  April  17. 

The  fourth  gold  brick  from  the  Mclntyre  mill  was 
shipped  April  17.  It  weighed  180  OZ.  and  was  valued  m 

$3   
Iii  lull  the  La  Rose  Consolidated  Mines  Co.  produced 

3,691,797  oz.  silver,  at  a  total  cost  of  19.2c.  per  ounce.  Ship- 

ts    for  tin'  year  amounted   to   1,092,709  OZ.   silver.      The 
net  pro6l  wae  $1,269,086.    This  was  i;-p,  of  the  production. 

Yukon 

'fhe  Canadian  Klondike  M.  Co.  and  the  Treadgold  inter- 
ests in  the  Klondike  basin  have  been  merged,  according  to 

an  announcement  by  Charles  Boyle.  Jr..  resident  manager 
for  the  Canadian  Klondike  company.  The  telegram  from 

.1.  VY.  Boyle,  president  of  the  company,  telling  of  the  con- 
solidation, also  staled  that  a  third  dredge  has  been  ordered, 

of  the  same  size  as  the  dredge  Canadian,  now  being  operated. 
Last  month  it  was  announced  that  the  second,  a  duplicate 

of  the  present  dredge,  said  to  he  the  largest  in  the  world. 
had  been  ordered  from  the  Marion  company.  The  con- 

dated  properties  will  be  under  one  management,  with 
J.  W.  Boyle  in  id  under  the  present  name  of  the 

company.  Among  the  Treadgold  properties  absorbed  are 
the  Granville  Power  Co.  and  the  Bonanza  Basin  Company. 

MEXICO 
SONORA 

The  action  of  the  United  States  Government  in  not  allow- 

ing explosives  to  cross  into  Mexico  is  causing  several  of 
the  small  companie  in  cease  alterations.  It  is  understood 
that  there  are  quite  a  numner  of  companies  which  al 
present  have  but  a  small  amount  of  explosives  on  hand. 

and  if  the  embargo  is  not  raised  in  the  near  future  they, 
too,  will  be  compelled  to  cease  operations  until  such  time 

that    iditions  allow-.     The  Cananea  Con.  Copper  Co.  has 
a  sufficient  supply  on  hand  to  last  them  eight  or  nine 
weeks,  and  it  is  thought  bj  that  time  conditions  will  be 

such  that  powder  will  be  allowed  to  enter  Mexico.  It  is 

understood  that  the  matter  has  been  taken  up  with  the 

United  Stales  Government,  so  that  arrangements  can  be 
made  to  import  powder,  the  Federal  Government  to  see 

to  iis  delivery.  Without  powder  thousands  of  men  will 
be  thrown  out  of  employment  in  Sonora,  and  it  is  to  be 

hoped  that  this  condition  will  nol  present  itself. — Mex- 
ican II 

Among  the  Copper  Mines 
The  Kahi.k  &  BLTTB  Bell  shaft.  Tintic  district,  is  ex- 

pelled to  ,nf  the  main  orebody  on  the  1400-ft.  level  by 
July  1. 

Nevada-Utah  stockholders  in  Boston  who  followed  Law- 
son    held   a     eting  recently  and  endorsed  the  plans  of  the 

shareholders'  protective  committee. 

'fhe  Butte  &  Superior  Coppeb  Co.  has  decided  to  issue 
30,000  shares  at  $27.50  per  share.  The  entire  issue  has 
been  underwritten  by  a  Boston  banking  bouse. 

The  SHANNON  COPPEB  Co.  has  found  it  necessary  to  blow 
in  an  additional  small  furnace,  as  its  large  furnace  has 

..en  overtaxed.  It  is  believed  thai  April  will  be  a  record- 
breaking  month  for  the  company  from  the  point  of  view 
of  costs  and  earnings. 

fhe  NORTH  BUTTE  M.  Co.  hist  year  made  a  net  profit  of 

si. 50  |ier  share,  as  against  $1.40  per  share  in  1910,  $259  in 

UHIH.    1  $4.00  per  share  in  1!)08.    Gross  receipts  last  year 

amounted  to  $3,752,160,  as  against  $3,700.9111  in  1910.  The 

total  net  profit  was  $641,858,  as  against  $560,888  in  the  pre- 
ceding year. 

L.  VOGELOTEIN  &  Co.  give  the  following  figures  of  Ger- 

man consumption  of  Eoreign  copper  for  the  months  of  Janu- 
ary-February, 1012: 

Tons. 

Imports  of  copper     33,787 
Exports  of  copper       1,713 

Consumption  of  copper    32,074 
as  compared  with  consumption  in  1911  of  28,138  tons.  Of 

this  quantity  29,293  tons  came  from  the  United  Stales. 

The  Calumet  &  Arizona  company  has  made  one  of  the 

most  important  ore  finds  in  its  history.  The  ore  was  found 
in  a  cross-cut  522  ft.  from  the  BriggS  shaft  on  the  thir- 

teenth level.  The  ore  is  sulphide  and  assays  made  on  sev- 
eral days  averaged  35%.  They  have  averaged  by  days,  31.8, 

40.  22.  21.  27.  and  4D,  .  This  find  follows  several  recent 
finds  on  the  twelfth  ami  thirteenth  levels  of  the  Briggs 

shaft  averaging  7  to  10%  copper  and  $3  per  ton  in  gold, 

which  are  holding  out.  It  only  takes  1250  tons  of  40%  ore 

to  produce  100,000  lb.  copper. — News  Letter. 

UTAH  CONSOLIDATED  stock  having  declined  almost  $8  per 
shaie  on  the  announce   nl   that  its  developed  ore  reserves 

decreased   105,565  Ions  in   1911.  a  comparison  of  the  more 

important  features  of  its  operations  last  year,  as  shown  in 
its   annual   report,   with    those  of   the   North   Butte   M.    Co. 
will  be  interesting. 

Utah  Con.  North  Butte. 
Number   feet   of   new    development 

openings              18,790  17,700 
Tons  of  ,„e  mined  and  treated         172.S39  410.694 

Tons  of  ore  developed  at  the  end 

of  the  year         275.4:!:,  710,920 

Decrease  during  year  in  tons  of  de- 

veloped ore         105.5115  247,760 
Tons  new  ore  developed  during  the 

year             67,274  162,934 
Gross  operating  expense  per  ton  of 

ore  treated       $5.87  $7.44 

Profit  per  ton  ore  mined  and  treated         $2.53  $1.56 
Net  earnings  per  share  of  stock  out- 

standing      $1.46  $1.56 
Number  shares  of  stock  issued        300,000  410,000 

Present  market  price  of  shares....  $15  $33 
Stock    market    valuation    of    issued 

capital      $4,500,000    $13,530,000 
Value   of    net    quick    cash    nsseis    in 

treasury     $1,249,134  $485,793 

(  ash    ami   quick   assels   behind   each 
-      ire         $4.01  $1.18 

—  Boston  Commercial. 
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Personal 
l'rofcuional  men  arc  Invited  to  aend  nrwa  of  their  engage- 

ments and  travel*.     8ueh  new»  Is  Interesting  to  frlenda. 

E.  Qybbon  Si'ii.sm  n  ii  in  Texas. 

Edmund  B.  Kirbi  is  in  New  ̂ '<•t-k. 
|i.  ST.  Bbi  tntOK  was  in  N.«  York  recently. 
II.  U.  Ihni.in  bas  been  visiting  San  Francisco. 

Fbkdrick  I. von  was  in  Sun  Franeiseo  Thursday. 

I-'.  M.  SniONDS  i>  in  Cuba  on  professional  business. 
J.  Parks  Ch  vwis,.  was  ;ii  the  Miami  mine  recently. 

II.  s.  Hknxv  was  iii  New  York  on  his  way  i"  London. 

II.  c.  Callahak  l«- 1 1  tor  Panama  on  the  Sonoma,  Thurs- 
day. 

.1.  V.  N.  Dobb  is  spending  two  weeks  in  southern  Cali- 
fornia. 

John  Won  and  II.  K.  R   i  were  among  those  lost  on  the 
Titanic. 

K.  0.  .Jas.mki;  has  g   ■  in  Santiago  Papasquiario  lor  six 
montlis. 

Hknry  II.  Akmstk.mi.  ol'  ( I mi na  junto.  is  j,,  New  York  for a  month. 

A.  Chester  Beatty  saired  from  New  York  for  London 

on  April  L':i. 

T.  A.  Bickabd  sailed  from  New  York  Cor  England  on  (lie 
.  April    Is. 

How  n:ii  |i.  Smith  has  returned  from  a  professional  trip (o  the  California  oilfields. 

Stuart  11.  [ngram,  from  La  Cumhre,  was  in  San  Fran- 
cisco, and  has  gone  to  Nevada. 

Charles  Janik  is  returning  from  Prance  and  "ill  go  to 
Alaska  to  examine  placer  ground. 

Rensselaer  11.  Toll  is  examining  mines  in  the  San  Juan 

district  and  will  be  at  Ouray  until  May  l"i. 
T.  H.  Jenks  lias  returned  to  Denver,  after  a  four-months 

professional  trip  to  Mexico,  Arizona,  and  New  Mexico. 

Willis  Lawrence  is  general  superintendent  for  the  Cho- 
sen Mining  Co.  at  Ko  Sung  mines,  Yeng  Byen,  Korea. 

Charles  W.  GUTTZEIT  lias  resigned  from  the  general  man- 
agership of  the  Titan  Steel  Casting;  Co.  of  Newark,  New 

Jersey. 

Robert  H.  Richards  is  in  Denver  on  professional  business 
and  will  visit  Rolla.  Missouri,  and  Houghton,  Michigan,  on 
his  way  East. 

J.  H.  Lorixg,  of  Cobalt,  Ontario,  who  was  a  passenger  on 
the  Titanic,  was  not,  as  reported,  a  relative  of  W.  J.  Loring, 
none  of  whose  family  were  on  the  steamer. 

J.  B.  Tyrrell  will  be  the  leader  of  the  Ontario  govern- 
ment expedition  to  locate  the  ten-mile  strip  at  the  mouth  of 

the  Nelson  river  and  the  five-mile  strip  along  Hudson's  Bay, 
which  Ontario  has  been  granted  by  the  Dominion. 

Obituary 

Horace  J.  Stevens,  best  known  because  o'f  his  'Copper 
Handbook,'  died  from  heart  failure  at  Houghton,  Michigan, 
on  April  22.  Mr.  Stevens  was  bom  at  Conewango,  New 
York,  in  1866  and  received  his  education  in  the  schools  and 
academies  of  the  vicinity  as  well  as  during  service  as  a 
country  school  teacher.  Removing  to  Michigan  in  1S83  he 
served  in  a  variety  of  capacities  at  the  Beaufort  mine, 
eventually  becoming  a  reporter  on  the  Marquette  Mining 
Journal  After  five  years  of  this  experience  he  started  the 
Peninsular  News  Bureau,  which  prospered  under  his  man- 

agement and  led  to  the  publication  in  1901  of  the  first 

volume  of  'The  Copper  Handbook,'  which  quickly  estab- lished a  place  for  itself,  and  is  the  work  for  which  he  was 
known  to  mining  engineers,  though  in  Michigan  be  was  one 
of  the  best  known  newspaper  men  of  the  upper  peninsula. 

Market  Reports 

LOG  H,   KDTAL  I'ltli  Bl 
Sun  KranclM-..    \  pi 

Antimony    11— ll|o       QnlOlUllTM  (rtaak)   41.50 
Electrolytic  Copper    Hij  — lii)c       Tin   47— 48|c 
Pl«  Lend   4.16— 0.40c       Spelter   7(— 7Jc 
Zinc  dust,  1400  lti.  riuk».  per  100  lb.,  mm. II  lota to.uO— 4J.76;  large (7.00— x.r.u 

M1CTA1.    PRICES 

(By  wire  from  New  fork.) 

NEW    vokk,  April  86..    Trading  In  metals  has  i>..en  qulel 
in  New  Vork  the  pnst  week,  especially  In  the  case  of  lead. 

I'rio-s  for  copper  and  Bpelter,  i   ■  tin-  less,  ar,..  firm.    Av.-r- 
;ti;.-    dally    prices    In   cents    p.  r    pound,    based      on    wbotesule 
transactions,  standard  brands,  are  given   iniow. 

Electrolytk-  Silver, 
Date,  Copper.  Lead.         8pelter.      peroz. 
April  18      10.80  4.20  670  59j 

"       1(1        10.75  4.20  ll.Tll  59| 
"      20      10.70  4.20  6.70  59| 

21   Sunday.  No  market. 

"       22       16.7H  4.20  6.72  0ll| 
••      23       10.73  4.20  6.72  09j 
"      21      10.70  4.20  6.72  IM( 

LONDON   QUOTATIONS 

(By  cable,  through  the  courtesty  of  C.  S.  Burton  &  iv.. 
New  York.) 

April  20. 
Camp  Bird  Ltd   $   7J 
El  Oro       4 

Esperanza       84 
Orovllle  Dredging   l^a 
Santa  I  lertrudls       71 
Tomboy        51 

COPPER  SHARES — BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices, 

April  20. Adventure   8     9| 
Allouez       46 
Calumet  &  Arizona        73} 

Calumet  &  Hecla      492 
Centennial       26} 
Copper  Range       63} 

Daly  West  ..'          63 
Franklin        14J 

Granby       67} 
Greene  Cananea,  ctf.         9 

Isle-Royale       27J 
La  Salle         7 
Mass  Copper         11 

Closing  Prices 

April  26. Mohawk   :....:   8  60 
North  Butte      31} 
Old  Dominion      55 

Osceola    117) 

Q.uincy      91} 
Shannon      141 

Superior  &  Boston       '1'i Tamarack       45 
Trinity       8 

Utah  Con   •  14 
Victoria       ii 
Winona       6j 

Wolverine    Ill 

NEVADA  STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  April  20. 
Atlanta   3  .28 
Belcher   78 
Belmont    10.20 
B.  &  B   17 
Booth   12 
Chollar   10 
Combination  Fraction   16 

Con.  Virglna   80 
Florence   80 
Goldfleld  Con.   4.20 
Gould  &  Curry   09 
Jim  Butler   67 
Jumbo  Extension   00 
MacNamara   24 

Mayflower   8  .03 
Mexican   3.47 
Midway   38 

Montana-Tonopah   3  25 
Nevada  Hills    2.20 

Ophlr   1.40 
Pittsburg  Sliver  Peak    1.40 
Round  Mountain   50 

Savage   17 
Tonopah  Extension   2.12 
Tonopah  of  Nevada   8.00 
Union   LOO 
Vernal   17 
West  End    2.07 

MINING    STOCK   QUOTATIONS — NEW   YORK 
(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 

April  25. Amalgamated  Copper    3  83J 
A.  S.  &  R.  Co        85} 
Braden  Copper   
B.  C.  Copper  Co   
Chlno   
First  National   
Glroux   

Goldfleld  Con   

Greene-Cananea   
Hollinger   

Inspiration   
Kerr  Lake         
La  Rose   

Mason  Valley        12} 
McKinley-Darragh          lj* 

61 

H 

30 

3* 

6} 

4} 

9 

HI 

3| 

Closing  Prices. 

AprU  25 
Miami  Copper   8    25 
Mines  Co.  of  America         3 

Nevada  Con       18 
Niplssing         11 
Ohio  Copper         H 
Ray  Con        19J 
Tenn.  Copper       41JJ 
Tonopah  Belmont       10$ 
Tonopah  Ex   
Tonopah  Mining... Trinity   

Tuolumne  Copper... 

.Utah  Copper   
West  End   
Yukon  Gold   

2J 

7 

8* 

3 
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Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  mall. 

kderfl  are  Invited  to  ask  questions  and  give  informa- 
li   Outing  With  the  practice  of  mining,  milling,  and  smelting. 

rPBBNE-PLATE  is  an  inferior  variety  of  tin-plate, 
from  tin  alloyed  with  a  large  percentage  of  lead.  It  is 

chiefly  used  lor  roofing  purposes  and  for  lining  packing 
cases  for  ocean  shipment. 

■pjIAMONDS,  according  to  0.  A.  Derby,  may  have  re- sulted from  the  segregation  of  a  portion  of  the  C  of 

C0„  a  gas  which  is  always  present  in  kimberlite.  the  rock 
with  which  diamonds  arc  associated. 

T  IMF.  can  he  burned  with  almost  any  fuel.     The  use  "I 

wood    is   common    throughout    the    West,   while   in    the 
Eastern  United  States  coal  is    ordinarily    employed.      At 

Allentown.  Pennsylvania,  cuke  is  employed   for  this   pur- 

TlyTACHINE-DRILL  air-hose  is  wrapped  with  Hat  win-  to 
protect  the  hose  from  damage  while  in  use.  but   iliis 

I   fcion  lias  its  limits.     Few.  if  any.  brands  of  hose  will 

stand  having  machines  thrown  down  on  them,  or  withstand 
blasting. 

VToil.S  have  nothing  to  do  with  nails,  being  the  short 
pieces  and  knots  taken  from  the  long  staple  of  wool  in 

the  process  of  combing.  They  are  used  for  felting  purposes, 
or  made  into  interior  yarns  which  are  put  into  cloth  to  in- 

crease its  thickness. 

/~\REB0DIES  often  change  in  character  in  depth.  Some 
of  the  mini's  at  Bingham,  Utah,  were  originally  worked 

for  gold,  later  for  copper,  and  are  now  yielding  lead.  At 
Leadville  gold  was  first  sought  Cor,  then  the  district  became 

famous  for  its  silver-lead  production  and  now  is  an  im- 
portant producer  of  zinc. 

VTUMBER    of    men    employed    in    the    world's    mines    and 
quarries  exceeded  (i.   ,000  for  the  year  1909,  accord- 
ing  to    a    recent    report    of    the    British    chief    inspect 

The  total  number  was  probably  nearer  8,000,000; 

since  the  English  figures  include  for  the  United  stales  only 
the  coal  miners  and  some  of  the  metal  miners.  A  few 

countries  such  as  Bolivia  with  its  tin  mines.  Brazil  with 

its  gem  fields,  China  with  its  coal,  iron,  and  tin  mines.  Tur- 
key, and  Persia  are  unrepresented  in  the  statistics. 

CJMOKE  is  absolutely  necessary  in  steel  metallurgy.    Any 
operation    that    removes    the    carbon    will    produce    |   • 

sleel.  II  a  smokeless  flame  is  used,  all  the  carbon  is 
burned  out  ami  the  surface  of  the  steel  is  made  rotten. 

English  magistrates  realize  that  smoke  is  essential  to  the 

manufacture  of  good  steel  and  exempt  metallurgical  fur- 
naces, but  the  question  of  mixed  stacks  is  continually  coming 

up  to  the  annoyance  of  manufacturers.  So  far  as  health  is 

rued,  the  n  ef  is  caused  by  household  smol  e, 

yet  it  is  usually  ignored  by  the  smoke  inspectors.  Strange 

as  it  may  seem,  some  medical  men  have  recently  taken  to 
recommending  the  smoky  pajs  of  Sheffield,  England,  for 
sufferers  from   asthma. 

OO-OWNERS  can  he  eliminated  from  a  claim  when  they 
refuse   to  share   tl   ipense   of   development,   hut    in 

'advertising  out'  ■   i  n  i  ■   |y  be 
tor  the  co-owner's  share  of  the  work  at  the  rate  of  $100 
per  claim.  If  more  than  $100  per  claim  was  spent,  the 
co-owner's  refusal  to  contribute  on  a  more  than 
$100  cannot  be  used,  under  the  statute,  i"  work  a  forfeiture 
of  his  rights  iii  ili.'  claim,     li  appeal  s  thai   ii  i    ertain  no 
owner  or  co-owners  have  the  work  performed,  any  forfi 
ownerships  will   inure  to  tl  being  also 
apportioned  among  the  other  co-owners  who  mav  subse- 

quently offer  to  pay  their  share  toward  the  forfeited  por- 
tions.    If  the  demand  is  made  by  personal   notice  in  writ- 

ing, the  delinquent  has  ninety  days  within  which  to  re- 

I  and  pay  his  portion.  If  the  demand  is  made  by- 
publication  lor  ninety  days  in  the  newspaper  published 

nearest  the  claim,  as  should  always  be  done  if  the  delin- 

quent cannot*  be  readily  found  or  reached,  the  delinquent 
has  ninety  days  from  expiration  of  period  of  publication 
within  which  to  respond. 

Tl/TONZONITE  is  a  kind  of  eruptive  rock  that  displays  con- 

siderable  mineralogacal  variation,  but  is  usually  con- 
sidered a  variety  of  augite-syenite.  Brbgger  has  applied  the 

name  to  a  transitional  group  of  rocks  between  the  granite- 
syenite  scries  and  the  diorites.  The  true  monzonites  have 

both  alkali  feldspar  and  lime-soda  feldspar  in  approxi- 

mately equal  amounts,  or  at  least  both  richly.  Numerous 
varieties,  such  as  rpiartz-monzonite.  are  distinguished.  The 
rock  monzonite  should  not  be  confused  with  the  mineral 

monazite.  which  is  a  phosphate  of  cerium,  lanthanum,  and 

didymium,  but  contains  a  number  of  other  alkaline-earth 
elements,  of  which  thorium  is  the  most  important,  and  from 
which  it  derives  its  value  for  the  manufacture  of  mantles  for 
incandescent  gas  burners. 

■pvOOEWAYS  are  sometimes  narrow,  with  the  result  that 
the  knuckles  and  back  of  a  barrow  wheeler's  hands  are 

forced  against  the  door  post.    With  a  swinging  door  or  one 
drawn  shut  by  a  weight,  the  blow  against  the  exposed  hand 

C   S8    with    greater    impact.      This    can    be    obviated    by    a 

knuckle  guard,  as  shown  in  the  accompanying  figure  taken 

i  nun  ilie  Journal  of  Industrial  Safety,  that  serves  to  receive 
the  blow  and  protect  the  hand. 

T1THITE  PIGMENTS  which  have  zinc  for  a  base,  either 

in  whole  or  in  part,  are  four  in  number;  namely,  zinc 

oxide,  leaded  zinc  oxide,  zinc-lead  oxide,  and  litbopone.  All 
of  these  may  be,  and  in  the  United  States  the  first  three 
usually  are,  made  directly  from  ore.  Zinc  oxide  is  the 

mosl  important  of  these  pigments.  In  European  practice 
the  oxide  is  made  from  spelter,  though  in  France  zinc  oxide 
is  made  from  Ore  in  the  electrothermic  furnace  invented 

by  Cote  and  Pierron.  In  the  United  States  the  oxide  is 

generally  made  from  ore.  but  in  1909,  of  the  total  produc- 
tion, 3255  tons  was  made  from  spelter.  The  production  of 

zinc  oxide  made  a  large  gain  in  1909,  being  (iS.974  short 

tons,  as  compared  with  57,237  tons  in  lllllS,  an  increase 
of  over  20%,  but  not  quite  equaling  the  production  of  1906 
and  1(1(17.  The  imports  of  zinc  oxide  in  1(10!)  were  3327 
short  tons,  and  the  exports  for  the  same  period  were  14,846 

ions.  Leaded  zinc  oxide  and  zinc-lead  oxide  are  produced 
from  ore.  both  in  some  cases  at  the  same  plant,  the  zinc- 
lead  containing  somewhat  the  larger  percentage  of  lead. 

Tlie  combined  production  of  these  two  pigments  in  1909 
was  7655  short  tons,  as  compared  with  8430  tons  in  1908. 
Litbopone  is  an  intimate  mixture  by  chemical  precipitation 

of  zinc  sulphide  and  barium  sulphate.  It  may  be  manu- 

factured from  spelter  or  zinc  oxide,  but  in  the  United  States- 
it  is  now  generally  made  from  zinc  skimmings,  ashes,  and 

scrap.  The  zinc  content  of  the  various  zinc  pigments  made 
in  the  United  Stales  in  1009  from  ore,  both  domestic  and 

foreign,  was  54,139  short  tons,  as  compared  with  4S.004 
tons  zinc  content  in  1908  and  511.391  tons  in  1907. 
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EDITORIAL 

ALASKA  trails  arc  opening  unusually  early  lliis  .season. 
It    is  announced   thai    river  boats  i"    Dawson   from 

While  Horse  are  t"  starl  May  In. 

DEFEAT  of  the  rebels  at  Tepic  helps  the  Mexican 
situation  n  trifle.  A  few  good  liaftles  would  clear  the 

ail  amazingly.  The  trouble  is  that  the  great  majority  of 

the  Mexicans,  while  peaceable,  are  not  like  the  Hnosier 

who  would  have  peace  "if  he  had  to  fight  for  it." 

GROUND  is  being  cleared  at  Observatory  inlet  in 

British  Columbia  for  the  power-house  and  smelter  to 

be  built  this  year  by  the  Granby  Consolidated  Mining, 

Smelting  &  Power  Company,  Ltd.,  which  by  a  fortunate 

purchase  on  the  coast  bids  fair  to  renew  its  youth. 

CLOSING  of  the  Mammoth  smelter  at  Kennett,  Cali- 

fornia, is  threatened  by  the  farmers.  The  suit  is  of 

especial  interest,  since  it  raises  the  question  of  how  far  the 

bag-bouse  solves  smelter-fume  troubles,  [f  the  farmers  are 

able  to  show  substantial  damage  under  existing  conditions, 

it  means  that  metallurgists  must  frankly  luce  the  problem 

of  neutralizing  SO,,  fumes  as  well  as  giving  protection 

against  SO.  and  dust. 

ACCORDING  to  the  quarterly  report  of  the  Nevada  <  !on- 

solidated  Copper  Company,  the  production  in  Janu- 

ary, February,  and  March  amounted  to  6,309,228,  4,888,- 

790,  and  6,380,432  pounds,  respectively,  making  a  total  of 

17,578,450  pounds  of  copper  in  three  months.  The  ore 

milled  amounted  to  728,592  Ions,  averaging  1.85  per  cent 

copper;  These  figures  may  be  compared  with  interest  with 

those  for  1911,  as  given  by  Mr.  Pope  Yeatman. 

TONOPAH  is  enjoying  well  deserved  prosperity.  The 

report  of  the  Tonopah  Belmont  Mining  &  Develop- 

ment Company,  summarized  on  another  page,  is  a  cheer- 
ful record  of  good  work  done  and  good  prospects  for  the 

future.  Reports  of  the  Tonopah  Mining  Company  and 

others  of  the  companies  operating  in  the  district  are 

equally  satisfactory.  Improvements  in  technology  and  the 

rise  in  the  price  of  silver  have  helped  the  Tonopah  com- 

panies, but  back  of  these  is  the  fact  that  the  district  is 

one  of  great  and  rich  drebodies  and,  despite  the  unusual 

amount  of  faulting  to  which  these  have  been  subjected, 

the  capable  men  in  charge  have  learned  how  to  find  the 
ore   economically. 

SELLING  of  roofing  plate  by  weight  instead  of  by  area 

is  an  improvement  in  trade  practice  which  is  to  be 

commended.  Under  the  former  system  unscrupulous  sellers 

found  it  easy  to  substitute  sheets  of  a  lighter  gauge  than 

specified  and  escape  detection,  but  where  the  weight  is 

specified  such  a  subterfuge  is  impossible.  Changes  in  the 

metal  industry  are  likely  to  result  from  the  introduction  of 

'lohmannizing,'  a  process  whereby  lead  is  deposited  on 

sheets  and  tubes  of  iron  after  a  manner  similar  to  sherard- 

izing  with  zinc.  The  process  is  too  new  for  all  its  excel- 
lences and  defects  to  be  known  as  yet,  but  it  seems  more 

likely  to  develop  new  uses  for  the  new  product  rather  than 
to  restrict  the  market  for  tinplate. 
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MECHANICAL  handling  of  ore  at  smelters  is  impor- 
tant and  economical,  not  only  because  of  the  saving 

in   labor,   hnt    because   it    permits   accurate  sampling   and 

mixing — and   the   Hist   essential   to  g   1    furnace   work   is 
a  regular  teed.  At  Cananea  mechanical  devices  have  been 

introduced  to  an  unusual  extent,  despite  the  tact  that  Mex- 

ieci  is  one  of  the  so-. -ailed  cheap  labor  countries,  and  the 

plant  lias  amply  justified  ils  designers  and  builders.  To 

the  original  plant  built  by  the  Robins  Conveying  Bell 

Company   for  handling  ore.   has   n   ntly   been   added  an 

extensive  one.  built  by  the  Stepliens-Adauison  Manufactur- 

ing Company,  tor  handling  the  concentrate  from  the 
Miami  mill.  DOW  smelted  at  Cananea.  We  print  this  week 

an  account  of  the  wh  by  Mr.  M.  .1.  Elsing.  with 

views  of  the  new  part  of  the  plant,  furnished  by  Mr.  Colby 

X.  Avery.    While  the  climate  at  Cananea  permits  out-of- 

d   ■  handling  of   material    and    thereby   chei  3l  ruc- 
tion, the  essential  features  of  the  system  are  widely  ap- 

plicable. 

A  FAVORABLE  report  has  been  made  by  the   ! 
Comi  Mines  and  Mining  on  the  amended  Raker 

bill  lor  the  establishment  of  a  mining  experiment  station  at 

Auburn,  .California.     The  bill  has  been  changed  so  as. to 

avoid  the  conflict  with  private  ore-test in-jr  plants  possible 
nniler  the  hill  as  first  drawn.  It  is  now  proposed  that  the 

station  shall  be  under  charge  of  the  Bureau  of  Mines  and 

shall  be  empowered  to  do  only  those  tiling  which  it  is  pro- 
posed the  Bureau  shall  hereafter  do.  AVe  believe  it  would 

be  belter  to  let  the  Bureau  work  where  and  when  needed 

ami  not  to  tie  up  money  in  a  local  station  with  the  inevitable 

demand  for  other  local  stations  and  the  development  of  a 

DOrk-CUtting  contest—  which  indeed  has  already  begun  and 
received  approval  in  the  favorable  report  of  the  House 

Committee  on  tin'  Taylor  bill  proposing  a  similar  station  at 
Silverton.  Colorado.     Wc  arc  in  favor  of  the  proposed  work. 

but  the  most  effective  argument  for  centring  it  at  Auburn 

ms  to  be  that  Mr.  Raker  is  the  only  Democratic  con- 

gressman from  California,  and  it  would  be  better  to  post- 

pone expansion  of  the  investigations  than  to  have  them  be- 

come the  football  of  partisan  politics. 

GEOLOGY  in  its  relation  to  ore  deposits  lias  received 

much  attention  in  recent  years,  and  since  Emmons 

mapped  the  faults  at  Leadville.  the  value  of  the  study 

of  the  structural  geology  of  a  district  has  been  generally 

recognized.  On  another  page  Mr.  t'.  A.  Stewart  draws 
from  practice,  instructive  examples  of  the  value  of  other 

phases  of  geological  study.  In  a  day  when  •secondary 

enrichment'  has  become  the  stock  word  of  the  mining  pro- 
moter,   it    is    worth    while    to    emphasize    the    limitations    as 

well   as  the   possibilities  of  the  applicati   f  geological 
knowledge,  and  we  join  Mr.  Stewart  in  urging  that  this 
is  a  field  where  a  little  knowledge  may  lead  one  tar 
astray.  Mining  companies  too  often  make  the  mistake  of 

employing  poorly  trained  men  at  first.  When  the  deposit 
shows  only  as  a  prospect,  wlfilc  plans  are  being  formu- 

lated that  must  control  development  of  the 'whole  prop- 
erly, then  is  the  time  when  the  most  expert  of  assif 

is  needed.  When  the  mine  is  developed  and  the  vagi 
oi  the  particular  deposit  have  been  learned,  a  less  able 
man  can  keep  things  going.  Spend  money  freely  as  well 
as  carefully  at  first,  that  you  may  save  money  from  use- 

development.  In  a  faulted  region  careful  study  by  a 
trai   1  geologist  should  prevent  many  mistakes  in  under- 

ground work,  and  neither  drills  nor  drifts  should  be  em- 

ployed till  the  surface  has  been  mapped:  it  affords  the 

one  complete  -round  plan  that  will  ever  be  open  to  observa- 
tion. Tn  too  many  cases  little  or  no  use  is  made  of  this 

opportunity. 

Prospectors  and  Buyers 

Many  claim-holders  wonder  why  they  are  unable  to  in- 

terest buyers  to  their  properties,  and  resent  the  fact  that 

their   proposals  arc   rejected   by   engineers   who   have   never 

bee   i    the    properly,   just    as  young  authors  stick   a    few 

■  if  manuscript  together  to  catch  (he  editor  who 

rejects  without  reading.  As  a  matter  of  fact,  engineers 

are  amply  justified  in  refusing  to  incur  for  themselves 

or  clients  the  expense  of  an  examination  when  the  pros- 

pectue  furnished  by  the  prospector  himself  shows  that  the 
man  who  writes  it  does  not  know  what  he  is  talking  about. 

We    quote    below    a     few    paragraphs     from    a    letter    sent 

by  an  American  prospector  to  an  English  financial  house. 
whose  name  lie  had  seen  in  a  paper.  He  doubtless  won- 

ders why  their  consulting  engineer  refused  to  make  a  trip 

to  the  property  despite  his  •reasonable'  terms.  As  to  what 
he  says:  "1  have  no  fancy  price  on  it;  if  1  retain  an 
interest    I    will   take  $150,000,  and  will  let   you   pay  me  out 

of    the   ores    if    1    have    a    little    to    g      till    sale."      The 
district  is  one  in  which  there  are  no  profitable  mines  and 

in  which  repeated  attempts  to  find  ore  have  failed.  The 

owner  has  merely  undeveloped  claims  and  in  suggesting 

ai:  •interest"  and  $l:i0.000  be  shows  himself  entirely  un- 
familiar with  mine  valuation.  He  describes  several  veins. 

What  he  writes  about  two  of  them  is  sufficient  to  show 

thai  he  knows  as  little  about  sampling  as  about  valuing 
mines. 

"No.  1."  be  says,  "is  gold  and  copper,  being  300  to 
linn  ft.  wide.  Its  course  is  N.E.  to  S.W.  as  all  the  other 

had-  are:  ils  surface  is  much  leached  and  its  values  pre- 

cipitated  downward   like   most    all   large  Copper  bodies  are. 

Soi   mail/   runs  as   high   as  J1-  oz.   ill  gold  and  S4rf    in 

copper  at,  or  near,  the  surface,  slill  the  erosion  is  so  great 
il  can  be  shoveled  like  ashes.  It  has  all  the  colors  of  the 

rainbow  -il  cnts  into  about  the  middle  of  a  Urge  porphyry 

and  lime  mountain — the  yellow  porphyry  is  about  a  mile 

wide  on  the  side  of  the  mountain  and  pans  gold — the  top 

is  capped  with  lime  ami  great  iron  columns  protrude 

through  the  porphyry  and  lime — at  the  base  in  the  vein 
there  is  over  Hill  ft.  solid  red  oxide  of  copper  in  width — 

the  vein  seems  to  he  about  GOO  ft.  wide.  My  lowest  tun- 
nel will  cut  this  mountain  about  500  ft.  deep  and  follow 

the  vein  all  the  way  and  have  pay  quartz  from  the  start ; 

also  have  6000  horse  water  power  at  the  mouth  of  the 

tunnel,  and  this  lend  is  continuous  through  the  entire 

range  and  comes  out  on  the  opposite  side  in  the  vicinity 

of  -real  coal  fields  and  where  water  is  abundant,  making 

it  a  water  and  railroad  proposition  as  well  as  mineral, 

having  less  than  2%  grade  to  the  tunnel,  said  tunnel 

being  about  30  miles  from  the  valley,  and  a  railroad  could 

follow  the  river  all  the  way.  There  has  been  some  grading 

for  a  railway  line  in  that  direction.  Timber  is  abundant 

of  all  sizes,  red  and  white  spruce  predominating.  There 

an  Iwo  tunnels  each  411  ft.  in  length."  Continuing,  be 

says  of  No.  ti  that  it  "is  my  last  find,  in  September  last — 
it  is  also  a  remarkable  demonstration  of  nature,  bei 

lo  the  best  of  my  knowledge  about  500  ft.  wide  where  it 

Outcrops  about  half  way  up  the  mountain  which  it  cuts 

about  the  middle.  At  the  base  is  iron  quartz  of  immense 

bodies,  ami  at  the  top  of  this  porphyry  and  lime  moun- 

tain are  high  needles  like  protruding  out  through  the  for- 
mation, several  hundred  feet  high.  Some  of  the  quartz 

runs  as  high  as  $486  per  ton.  but  much  of  it  will  be  lower 

grade  I  expect.  No  work  .lone  except  surface  work — a 

tunnel  at  the  base  will  cut  2000  to  3000  ft.  deep  on  it." 
This  prospectus  was  referred  to  a  busy  ami  capable 

engineer,  who  is  hardly  likely  to  use  his  clients'  money  in 
searching  for  a  lead  600  ft.  wide  and  containing  "100  ft. 

solid    red    oxide    of   copper."      In    other    words,    the    writer 
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uses  term-  -.'  rareloaaly  as  to  make  il  dear  that  Ins  obser 

valions  an  \ n imli —     T..  tell  a  claim,  a  prospector  must 

first  have  something  of  n'lil  value,  and,  ><   ad,  present  it 
in  siuii  term*  thai  the  buyer  can  see  thai  his  observations 
and  statements  are  accurate. 

Chinese  Finance 

It  i>  natural  thai  public  opinion  should  regard  the  work 
of  governmental  reform  in  China  as  having  been  completed 

with  the  announcement  of  the  establishment  of  a  republic 

ami  the  electi   t  a  president,  but   tin-  real  labor  of  the 
institution  ol  a  representative  form  of  government  has  only 

.in--!   begun.     With  nations  as  with  men,  the  proble   f 
securing  funds  i"  meet  obligations  ami  finance  undertak- 

is  an  urgent  one;  one,  indeed,  that  is  of  critical 

importance  to  the  infant  Chinese  republic.  Muobof  China's 
trouble  has  grown  out  of  a  ha. I  monetary,  banking,  an. I 
revenue  system,  which  persists  in  Bpite  "t  ii-  defects  be- 

cause it  is  sn  difficult  to  change.    1)1  the  i   etary  system 

we  shall  -ay  nothing;  much  spare  would  lie  required  to 
.In  .justice  to  its  faults,  ami  banking  may  lie  similarly 
passed  over,  concentrating  our  attention  mi  the  revenue  ami 
liabilities  of  china.  The  revenue  has  heretofore  been  de- 

rived  from  a  land  tax.  tribute,  customs  receipts,  both  native 
ami  foreign,  salt  gabelle,  likin  or  transit  tax.  ami  miseel- 

laneous  taxes.  Of  this  the  foreign  customs  yield  over  one- 
third    of    the    total,    the    land    tax    one-fourth,    anil    the   salt 

gabelle  ami  the  likin  about  one-eighth  each.  The  expend- 
itures are  chiefly  tor  payments  on  foreign  loans  and  indem- 

nities, one-third  of  the  total:  grunts  for  provincial  admin- 
istration, one-fourth:  army,  navy,  and  fortifications,  one- 

lifili:  miscellaneous  items  serving  to  make  up  a  total  which 
usually  exeeeded  the  total  revenue  by  nearly  one-third,  thus 
making  necessary  further  foreign  loans.  The  foreign  debt 

of  China  in  1906  amounted  to  over  .$(J7.3.000,000,  over  one- 
lialf  of  which  represented  indemnities,  while  only  $60,000,000 
was  in  the  form  of  railway  loans.  Since  that  time  other 
railway  loans  have  been  incurred,  as  well  as  the  Manchu- 

rian  loan  of  $50,01111.000,  so  that  the  new  six-power  loan 
of  $300,000,000  will  put  the  foreign  debt  of  China  well 

above  the  $1,000,000,000  mark.  The  interest  charge  upon 
i his  will  approximate  $4.1,000.000  (the  loans  bear  differing 
rates  of  interest)  and.  following  the  former  custom,  will 

presumably  be  secured  by  the  receipt  of  the  foreign  cus- 
toms. These  amount  to  less  than  $25,000,000  and  repre- 

sent over  one-third  of  the  national  revenue.  Since  the 

army  and  navy  and  the  administration  of  the  provinces 
have  heretofore  absorbed  about  $36,000,000,  and  miscellane- 

ous expenditures  have  required  half  as  much  more,  it  would 
seem  as  though  China  requires  a  business  manager  more 
urgently  than   a   president. 

The  annual  revenue  of  the  United  States  is  eight-tenths 
of  its  total  debt ;  of  Russia,  more  than  one-fourth,  and  of 

Great  Britain,  one-fifth.  China's  present  revenue  amounts 
to  only  one-twentieth  of  its  foreign  debt,  the  bonds  of  the 
other  countries  named  being  largely  held  by  their  own  citi- 

zens. How  much  the  revenue  of  China  can  be  increased  is 

a  difficult  problem.  The  dues  now  imposed  on  foreign 
trade  amount  to  5  per  cent  ad  valorem,  and  this  can  be 

increased  somewhat,  as  provided  in  the  treaties  existing  be- 
tween China  and  the  principal  commercial  nations,  but 

not  to  any  great  extent,  as  the  interested  powers  can 

scarcely  be  expected  to  look  with  favor  upon  taxing  then- 
trade  to  provide  funds  to  meet  the  interest  upon  their 
loans.  The  likin,  or  transit  tax,  should  be  abolished, 
rather  than  increased;  it  is  and  always  has  been  a  clog 
upon  the  wheels  of  trade,  offering  infinite  opportunity  for 
oppression  of  the  small  merchant  and  for  peculation  by 
the   tax   gatherers.     The   salt   gabelle  is   an   economic   ana- 

ehronisui ;  man)  countries  hav.-  imposed  such  a  tax  in  the 
primitive  stages  of  then   development,  hut  have  abolished 
them   In  the  course  ol    national   progress.      The   |   pie  o) 

China   are.   on    the   average,   on    almost    the    lowest    level   of 
poverty,  and  in  addition  large  areas  are  now  in  the  grip 
of  famine,  and  if  is  scarcely  possible  thai  land  ami  other 
internal  taxes  ean  he  increased  without  plunging  them 

deeper  info  the  mire  from  which  the  national  leaders  an- 

hoping  to  draw   them.      It    is  clear,   then,   that    the   nation's 
financial  salvation  must  come  from  the  increased  receipts 
from  the  Government-owned  enterprises,  such  as  railways. 
telegraphs,   ami   mines,  supplemented   by   increased   taxa 

lion  upon  foreign  trade  and  the  increased  national  pros- 
perity which  is  expected  to  result  from  the  development 

of  the  national  resources.  The  courageous  inception  of 
the  new    form   of  government    in   China  must   be   looked 

upon  as  Hie  biggest  politico-financial  undertaking  in  all 
history.  What  ils  outcome  will  lie  it  is  impossible  to 

prophesy.      To   successfully   develop   a   new    form    of   govf- 
e   tent  under  such  a  financial  load  is  surely  a  super-task, 

calling    for   super-men.      Has    China    super-men? 

Denzaburo  Fujita 

Osaka  advices  report  the  death.  March  30  at  his 

home,  of  Baron  Denzaburo  Fujita,  head  of  the  Fujitu- 
gumi,  one  of  the  largest  private  companies  in  Japan.  To 

mining  men  he  is  known  especially  for  his  connection  with 
the  Kosaka  mine.  This  great  property,  as  has  been  true 

of  so  many  copper  mines,  was  long  worked  in  a  small  way 

for  silver  only,  the  oxidized  ore  being  treated  by  the  Au- 

gustin  process.  Below  was  a  large  body  of  copper  ore  con- 
taining 12  to  30  per  cent  barite  and  peculiarly  difficult  to 

treat.  One  of  the  younger  engineers  connected  with  the 

company,  Mr.  K.  Takeda,  became  convinced  that  this  ore 
could  be  smelted,  and  with  the  approval  of  Baron  Fujita, 
came  to  America  and  studied  smelting  methods.  On  his 

return  a  pyrite  smelting  plant  was  erected  and  put  in  blast 
in  1897,  and  from  that  date  progress  at  the  mine  has  been 

rapid.  A  60-foot  furnace  was  built,  and  at  the  time  it  was 

the  largest  in  the  world.  Open-cut  methods  of  mining  fol- 
lowed, and  for  some  years  the  Kosaka  was  the  largest  cop- 

per mine  in  the  Far  East.  Baion  Fujita  was  born  of  poor 
parents  under  the  old  regime.  He  founded  his  house  in 
1869,  and  his  remarkable  success  testifies  not  only  to  the 
opportunities  of  the  last  generation  in  Japan,  but  to  the 
open-mindedness  of  the  men  who  have  led.  It  required 
courage  of  a  high  order  to  back  Mr.  Takeda  in  building 
furnaces  to  treat  an  ore  that  had  baffled  many  experimenters. 
Another  side  of  his  character  was  shown  when  he  gave  an 

option  on  the  Kosaka  mine,  his  best  property,  in  order  to 
raise  money  for  investment  in  government  bonds  at  the 

time  of  the  Japanese-Russian  war.  The  bonds  paid  rela- 
tively small  interest  and  the  mine  paid  well,  but  the  coun- 

try needed  the  money.  The  mine,  which  was  priced  at 
$S,000,000,  was  examined  by  Messrs.  N.  B.  Knox  and  John 
B.  Farish  and  a  deal  was  nearly  concluded.  Differences  of 

opinion  developed  with  the  option  holder  as  to  his  com- 
mission and  the  sale  was  not  made.  Fortunately  for  the 

owner,  copper  rose  to  such  a  price  that  he  was  able  to  hold 
the  mine  and  still  buy  the  bonds,  and  for  his  services  in 
that  connection  the  Emperor  conferred  the  Second  Class 
Order  of  the  Rising  Sun.  On  the  occasion  of  the  recent 
visit  of  American  Mining  Engineers  to  Osaka,  Baron  Fujita 
tendered  them  an  elaborate  luncheon  and  extended  many 

individual  courtesies.  One  of  the  first  to  rally  to  the  de- 
fense of  the  Emperor  in  his  contest  with  the  shogun,  he 

became  one  of  the  leaders  of  New  Japan,  and  his  death 
will  be  felt  as  a  loss  abroad  as  well  as  at  home. 
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Handling  Furnace  Charges  at  Cananea 

Bj   Morris  .it si  p  Elsing 

Tiir  metbodi  of  lumHMng  furnace  charges  al  the 
■melting  planl  of  the  Qreene-Cananea  Copper  Co., 
Cananea,  Sonora,  Mexico,  involves  many  unique  features, 
I  h.Iit  the  management  of  Arthur  8.  Dwight,  with  the 

stance  of  K.  H.  Uessiter,  consulting  engineer  for  the 
Robins  Conveying  Bell  Co.,  there  are  a  series  of  bell  con- 

veyors and  mechanical  devices  designed  and  constructed  tor 
mixing  the  blast-furnace  charge  and  delivering  it  t"  the 
furnace.  Several  parts  "i  the  original  construction  have 
been  replaced  because  of  difficulty  found  in  operating,  and 
the  installation  is  now  working  with  great  success.  A  dia- 

grammatic  'flow-sheet'  shown  on  the  opposite  page  illus- 
trates   ilif    following    description,    :nnl    shows    details    of 

the  bins  through  a  steel  chute  which  is  provided  with  an 
are  gate.  In  order  t"  assist  the  Bteady  feeding  of  iliis  wel 
material,  an  attendant  is  stationed  ;it  the  chute  with  a  com 

pressed-air  barring  device.    This  device  i   sists  of  a  piece 
of  I  in.  pipe  about  6  ft.  lorfg  to  which  is  attached  a  short 

piece  of  tapered  pipe  with  a  '  i  in.  opening  in  the  and.  A 
compressed-air  hose  and  valve  is  attached  to  the  other  end 

of  the  li-t'i.  length.  When  compressed  air  is  turned  on, 
this  device  becomes  a  very  sufficient  means  of  barring  down 

material  thai  otherwise  'hangs  up.'  The  different  classes 
of  ores,  such  as  heavy  sulphide  ore,  limestone  ore,  and  the 
silicious  ores  arc  kepi  in  separate  liins  as  well  as  the  by- 

products thai  sre  smelted  in  the  blast-furnace. 

FlG.  1.      GENERAL  VIEW  OF  SMELTING  PLANT,  GREENE-CANANEA  COPPER  CO. 

capacity.     The  'flow-sheet'  of  the  sampling  works  is  also 
included. 

In  outline  the  plant  as  it  stands  today  consists  of  a  series 
of  eleven  receiving  bins,  constructed  of  wood,  for  ore  and 
secondaries,  and  eight  steel  bins  for  concentrate  and  picked 
ore.  These  bins  are  tilled  by  trains  from  the  mines  and 

concentrator,  after  each  car  has  been  weighed  on  a  Fair- 
banks scale.  The  bins  are  equipped  with  automatic  feed- 

ing devices  that  feed  into  a  hopper  and  to  a  belt  con- 
veyor, which  transports  the  material  to  the  sampling  works, 

where  it  is  automatically  sampled. 
The  feeding  device  attached  to  the  wooden  bins  consists 

of  a  steel  table  suspended  by  four  rods  at  the  bottom  of  the 
bins.  This  steel  table  is  given  a  reciprocating  movement 
by  a  connecting-rod  attached  to  an  eccentric  placed  at  the 
back  of  the  bins.  This  eccentric  is  attached  to  a  shafting, 
which  runs  the  entire  length  of  the  wooden  bins.  Each  of 
these  bins  has  four  of  these  feeding  devices.  The  ore  feeds 
into  a  movable  steel  hopper,  which  breaks  its  fall  upon  the 
belt.  The  picked  ore  from  the  steel  bins  is  fed  upon  the 

belt  by  a  shaker  feed-car,  which  is  a  hopper  mounted  on  a 
carriage  astride  of  the  conveyor.  This  hopper  has  a  table 
below  its  discharge  opening,  which  is  given  a  reciprocating 
motion  feeding  the  material  on  the  belt  at  the  desired  rate, 
which  is  controlled  by  certain  adjustments. 

The  concentrate  is  fed  upon  the  belt  from  the  bottom  of 

From  the  sampling  works  the  material  is  conveyed  to  one 
of  three  parallel  belts,  which  are  supported  on  steel  bridges 
about  20  ft.  above  a  concrete  floor  (see  Fig.  3).  By  means 

of  Robins  Conveying  Belt  Co.'s  automatic  trippers,  a  long 
narrow  pile  or  bed  is  built  up  in  successive  layers.  The 
tripper  is  a  carnage  astride  of  the  conveyor  belt,  through 
which  the  belt  passes.  The  direction  of  travel  is  determined 

by  certain  fixed  brakes  and  traction  wheels,  which  are  re- 
versed on  reaching  the  end  of  the  conveyor.  In  this  way  a 

continuous  stream  of  ore  is  spread  on  the  floor  below  the 

traveling  tripper.  The  receiving  bins  containing  known  ton- 
nages of  material,  whose  approximate  analysis  is  already 

known,  are  in  turn  emptied  on  the  bed.  From  the  sample 
taken  as  the  ore  passes  through  the  mill,  the  exact  amount 
of  each  constituent  of  the  charge  is  determined,  and  as  the 
bed  nears  completion,  such  materials  are  added  to  make  it. 
the  self-fluxing  mixture  that  is  desired. 

Reclamation 

The  reclamation  of  this  bed  of  self-fluxing  material  is 
accomplished  by  a  device  known  as  the  reclaimer,  whieli 
was  especially  designed  for  this  work.  It  consists  of  a 
traveling  steel  bridge  or  framework,  which  spans  the  entire 
width  of  the  bed,  and  is  mounted  on  car  wheels  and  rides 
on  rails.  Under  the  forward  side  of  the  bridge  is  suspended 
a  scraper  conveyor,  operating  on  a  nearly  horizontal  steel 
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oonveyar,  ami  an  provided  with  plough-ahaped  extensions, 
wnieh  draw  on  to  the  botl   plata  nil  material  within  i 
tinil  curry  it  along  to  .1  conveyor  paralleling  the  bed,  nml 
placed  in  »  trench  a  little  below  the  elevation  of  the  il    ..i 
the  bed  (aaa  Pig.  I),  A  triangular  barrow  covering  the 
entire  cross  section  of  the  bed,  and  given  an  inclination  of 
approximately  tbe  angle  of  repose  of  the  material)  is 
mounted  on  the  front  of  the  machine.  The  barrow  is  given 
a  reciprocating  motion  croes  wise  i"  .1  pile,  which  dislodges 
the  materia]  i»  »  continuous  manner  from  all  parte  of  the 
face  "!  tbe  bed,  and  causes  it  to  roll  down  i"  il   nveyor 
below,  by  which  ii  is  carried  awaj  a>  described. 

An  electric  motor  operates  the  barrow  and  scraper  con- 
veyor while  11  smallei  motor  advances  tin-  machine  into  the 

two  fold  and  ma;  be  divided  into  mechanical  oosl  ami  metal 

ai  •■••-t.    The  mechanical  coal  Las  been  red   .1  liy  tbe 
elimination,  -..  far  j-  possible,  of  manual  labor,  and  il 
placemen!  by  tbe  use  of  the  mechanical  devices  described. 

Tbe  metallurgical  reduction  is  duo  to  the  uniformity  in  1  !■•■ 
chemical   composition   and   tl"-   physical   character  of   the 
charge,  and  i"  advance  informal    these  subjects, 

Ii  is  evident  thai  a  given  am.. urn  of  ore  will  aol  often 
make  ;   ven  number  of  layers  on  tbe  bed,  and,  therefore, 
there  will  be  an  overlapping  ••!    layers,     When  tbe  bed  is 
completed  il  1   tains  aboul  01    tons  or  aboul    10,000  lb. 
per  linear  foot.  With  each  overlap,  roughly  50  lb.  per  fool 
has  been  added,  and  the  result  is  thai  any  particular  fool 
may  receive  I  800  more  or  less  of  a  certain  flux  or  ore 
than  some  other  foot.    This  overlap  will  nol  constantly   ur 

CONVEYOR   LEADING   TO   BEDDING   CONVEYOR. 

STACKING   AND  RECLAIMING  CONVEYORS. 

BEDDING    TRIPPER. 

RECLAIMING    SYSTEM,   CONVEYOR   NO.    7   AT   THE   LEFT. 

Fig.  i.     mechanical  plant  for  handling  concentrate   ( Stephens-Adamson  construction). 

pile  at  any  desired  rate,  or  runs  it  back  to  the  end  of  the 
bed,  where  it  is  transferred  to  the  next  bed  by  a  transfer 
car.  The  thoroughly  mixed  charge  then  passes  to  the  other 
belt  conveyors,  being  elevated  and  finally  discharged  directly 
into  narrow  steel  storage  bins  of  75  tons  capacity  above 

each  blast-furnace.  These  bins  feed  steel  pockets  containing 
about  one  ton  each,  which  are  partly  emptied  into  the  fur- 

nace, and  partly  on  the  feeding  floor  by  the  simple  opera- 
tion of  a  chute  and  deflecting  gate.  The  coke  is  brought  to 

tiie  furnace  is  wheelbarrows.  The  whole  system  of  con- 
veying and  reclaiming  is  controlled  by  a  series  of  signals  so 

that  each  operator  of  any  part  is  notified  when  to  commence 
operations  or  of  any  stopping  or  over-load,  thus  unifying 
the  whole  system. 

Advantages 

Among  the  advantages  due  to  this  method  of  mixing  and 
delivering  the  furnace  charge  the  reduction  of  the  cost  of 
smelting  is  the  most  important.     This  reduction  of  cost  is 

at  any  one  place  in  the  bed,  but  it  will  be  compensating. 
Il  will  apply  to  all  of  the  different  materials  added  to  the 
bed  and  the  final  outcome  will  be  only  infinitesimal  variation 
in  the  analysis  of  any  transverse  section  of  the  bed.  The 
thorough  mixing  of  the  charge  by  the  reclaiming  machine  is 
self-evident.  Its  advance  into  the  bed  is  approximately  an 
inch  per  minute,  so  that  only  a  small  quantity  is  being  taken 

from  every  part  of  the  cross-section.  The  inclination  of  the 
harrow  being  adjustable,  makes  it  possible  to  set  it  at  an 
angle  so  that  material  being  agitated  by  it  will  roll  down 
from  every  part  of  the  pile  and  be  combined  on  the  bottom 

plate. 
Due  to  the  elimination  of  the  variation  in  the  composition 

of  the  charge,  it  is  possible  to  operate  the  furnace  with  a 
lower  factor  of  safety.  In  nearly  every  other  method  of 
charging  there  is  a  constant  variation  in  conditions;  that  is, 
at  one  time  the  slag  being  produced  is  more  acid,  and  at 
another  more  basic  than  desired.  Due  to  this  constant  change, 

it  becomes  necessary  not  only  to  add -fluxes  to  counteract 
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these  differences  and  restore  equilibrium,  but  to  use  an  ex- 
cessive amount  of  coke,  and  tbe  outcome  is  thai  costs  increase. 

Willi  this  careful  mixture  of  charge,  however,  the  analyses 

of  the  slags  obtained  can  be  predicted  with  extreme  accu- 
racy. With  a  given  mixture  they  will  show  little  variation 

from  day  to  day,  and  the  costs  are  brought  down  to  a  mini- 
mum. Other  conditions  being  equal,  accretions  can  in  part 

be  traced  more  or  less  directly  to  variation  in  the  composi- 
tion of  the  charge. 

To  summarize,  with  an  exact  knowledge  of  the  composi- 
tion and  physical  character  of  the  furnace  charge  it  has 

been  possible  to  increase  the  speed  of  smelling,  to  reduce  ex- 
cessive accretions  in  the  furnace,  1"  reduce  the  amount  of 

costly  Buses,  coke,  and  air-blast  required,  and  it  has  been 
possible  also  to  increase  the  percentage  of  fine  in  the  charge 

ROABTEB  BEDDINO  Plant 

A  system  s   what  similar  to  that  in  use  for  the  blast- 

furnace charge  lias  recently  been  installed  by  the  Stephens- 
Adamson  Manufacturing  Co.  for  handling  the  concentrate 
that  is  roasted,  and  then  sent  to  the  reverheratory  furnaces. 

The  concentrate  is  emptied  from  tbe  standard  railroad  cars 
that  come  from  the  mill  into  especially  designed  bins. 

From  the  bins  it  is  transported  by  lull  conveyors  to  a 
bridge  below  which  a  bed  is  formed  by  a  traveling  tripper. 

Tbe  reclamation  of  the  bedded  concentrate  is  accomplished 
by  means  of  a  transverse  belt  conveyor,  mounted  upon  a 

movable  carriage.  The  roaster  charge  is  then  shoveled  upon 
this  transverse  belt,  which  discharges  into  a  longitudinal 
belt,  and  is  conveyed  to  the  roaster  bins  where  it  is  fed  to 
the  roasters  as  required. 

Geology  in  the  Examination  of 
Prospects 

By  <'.  A.  Stewart 

That  accurate  knowledge  of  the  geology  of  an  ore  de- 
posit is  essential  to  proper  mining  and  development,  is 

generally  recognized.  Many  of  the  large  milling  companies 
now  employ  a  force  of  geologists  to  keep  careful  records 

of  the  underground  geology,  and  smaller  companies,  that 
do  not  require  the  services  of  specialists  the  year  around. 
are  accustomed  to  have  geological  examinations  of  their 

properties  made  from  time  to  time  as  new  developments 

show  the  need.  In  most  cases,  however,  this  work  is  done 
only  by  companies  that  have  producing  mines.  It  is  the 

purpose  of  this  article  to  point  out  ways  in  which  geo- 
logical work  can  be  of  value  even  when  the  property  is 

little  more  than  a  prospect.  As  a  matter  of  fact,  exam- 

ination of  prospects  is  in  large  part  geology.  Engineer- 
ing training  is  necessary  to  determine  whether  or  not  the 

ore  can  be  mined,  and  its  metals  extracted  at  a  profit,  for 
such  a  determination  requires  a  knowledge  of  mining  and 

metallurgical  methods  and  their  costs.  But  the  possibilities 
of  the  extent  of  the  orebody,  its  probable  changes  in  shape 

and  mineral  character  in  depth,  are  matters  of  geology 
and  matters  involving  detailed  study  and  not  the  rule-of- 
thumb  methods  often    used. 

Classification  op  the  Deposit 

It  is  often  entirely  possible.  #ven  from  surface  showings, 
to  refer  an  ore  deposit  to  one  of  several  classes  based 
upon  origin,  and  from  this  classification  to  tell  much  of 

its  probable  shape  and  relationship  to  tbe  country  rocks. 

It  would  require  a  whole  treatise  on  economic  geology  to 
discuss  all  known  classes  of  ore  deposits,  but  for  purposes 
of  illustration  four  types  may  lie  considered  that  are  most 

often  met  in  the  West,  namely,  lissnre  veins,  contact-meta- 

morphic  deposits,  irregular  replacements  not  contact-meta- 
morphic,  and  impregnations. 

Fissure  Veins. — Deposits  of  this  type  are  widespread  and 
easily  recognized,  and  there  is  no  need  of  defining  them 
or  of  pointing  out  their  usual  characteristics  in  depth.  Be- 

cause true  fissure  veins  are  so  common  many  orebodies  are 
put  in  this  class  that  do  not  belong  there,  and  I  have  seen 

many  instances  of  adits  and  cross-cuts  driven  to  intersect 

the  'vein'  in  depth  which  never  met  the  ore — not  because 
it  was  'faulted  out',  but  because  it  was  not  a  vein.  In 
true  vein  deposits  it  is  important  to  distinguish  between 

those  which  ajc  the  result  of  filling  open  fissures  and  those 

which  are  the  result  of  replacement  of  the  wall-rocks  along 
narrow  cracks  which  themselves  would  not  be  wide  enough 
to  furnish  workable  orebodies.  The  changes  which  may 

be  expected  when  a  vein  of  the  first  type  (open-fissure  fill- 
ing) jiasses  from  one  rock  formation  In  another  are  those 

dependent  upon  the  kind  of  resistance  the  different  rocks 
offer  to  forces  of  Assuring.  Homogeneous  rocks,  like  the 

igneous  rocks  and  massively-bedded  sediments,  are  likely 
to  give  wide,  well  defined  fissures;  shaly  and  schistose 

rocks,  on  the  other  hand,  often  cause  the  fissure  to  split 
ii]'  into  small  cracks  so  that  an  orebody  that  is  a  sharply 

denned  vein  in  a  granite  or  a  sandstone  may  change  to 
a  mass  of  small  stringers  on  passing  into  a  shale,  schist, 

or  slate,  and  the  reverse.  Veins  of  the  second  class  (re- 

placement veins)  generally  vary  in  width  with  the  solubil- 
ity of  the  wall-rock.  Such  veins  may  be  mere  stringers 

in  granite  or  quartzite  and  widen  out  into  rich  bonanzas 

where  they  cut  more  soluble  rocks,  such  as  limestone.  Igne- 
ous rocks  with  an  abundance  of  tbe  dark  silicates  (horn- 

blende, augite,  and  biotite)  are  more  favorable  to  replace- 
ment than  the  light-colored  granites.  The  two  processes 

of  vein  formation  may  have  been  at  work  in  different  parts 
of  the  same  vein,  while  in  other  cases  no  replacement  may 

he  shown,  and  the  vein  may  be  a  true  fissure  filling  through- 
out, and  its  value  depend  entirely  upon  the  size  of  the 

original  crevice.  For  this  reason,  no  man.  no  matter  how 

expert  a  geologist,  can  absolutely  predict  the  action  of 

veins  with  depth.  A  geologist  can  never  be  a  substitute 

for  the  prospecting  shaft,  but  he  can  ascertain  tbe  nature 

of  the  underlying  rocks  from  the  geology  of  the  surround- 
ing country,  point  out  the  probabilities,  and  thus  prevent 

the  building  of  too  elaborate  'air  castles'  or  the  premature 
abandoning  of  a  good  possibility.  Moreover,  when  pros- 
pecting  lias  once  revealed  a  change  in  vein  character,  he 
can  see  its  significance  and  make  important  predictions 
from   it. 

(oiitact-Metamorphic  Deposits. — Ore  deposits  of  this 
class  are  found  at  the  contact  of  igneous  and  sedimentary 

rocks,  and  have  as  gangue  minerals  garnet,  epidote,  pyrox- 
ene, wollastonite,  and  rarer  contact-metamorphic  silicates. 

Their  position  and  characteristic  gangue  minerals  make 
them  easily  recognizable,  but  because  their  outcrops  are 
sometimes  linear  in  extent,  tbey  may  be  mistaken  for  veins, 

and  serious  mistakes  in  exploration  thus  result.  Contact- 

metamnrphic  ores  are  most  often  irregular  in  shape — 
bunches,  pockets,  and  lens-shaped  masses  from  a  few  feet  to 
many  hundreds  of  feet  in  dimensions.  They  usually  hold 

close  to  the  contact,  and  follow  its  numerous  windings. 

Limestone  is  the  most  favorable  country  rock,  although  ores 
in  other  rocks  are  known.  A  careful  study  of  deposits 

of  this  class  makes  necessary  a  subdivision  into  two  classes, 

which  act  differently.1  Thorough  exploration  of  these  ores 
must  be  based  upon  a  geological  map  that  will  show  the 

igneous-sedimentary  contact,  and  the  position  of  the  sev- 
eral sediments.  To  make  such  a  map  is  often  a  difficult 

matter,  for  excessive  melamorphism  in  the  district  may 

produce  rocks  that  are  hard  to  classify.  I  have  in  mind 
a  district  in  which  the  contact  character  of  the  ore  was 

recognized,  and  an  attempt  made  to  direct  prospecting 
along  the  contact.  The  engineers  were  misled,  however, 
into  taking  a  puzzling  metamorphic  rock  for  a  porphviy. 
and  drove  hundreds  of  feet  along  it  until  a  man  better 

versed  in  geology  pointed  out  their  mistake. 

Irregular  Replacements  Not  Contact-JIetamorphic. — Un- 
der this  head  are  included  orebodies  not  apparently  related 

to  fissures  or  to  igneous  contacts,  and  formed  by  replace- 
ment of  the  wall  rocks.  The  deposits  of  Leadville  are 

among  the  most  famous  of  this  class.  Tbe  ores  may  show 

all  the  irregularities  of  the  contact-metamorphic  ores  and 
present  greater  difficulties  to  exploration  because  there  is 
no   contact    line   to   serve   as   a   guide.      Their   shape   and 

iC.  A.  Stewart,  Eng.  and  Min.  Jour.,  Sept.  10,  1910. 
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to  1 1 it-  mora  important  is  gufflciant  !»'■ 
plaaamanl  bodies  are  often  found  along  linaa  "i  fracture 
dun  beeso  piifleanl  sixe  and  lark  of  ore  pai 
noticed.     When  such  a  eondition  is  recognised,  h   is  pot 
nble  in  locate  these  linee  of  fracture,  and  to  conduct  under- 

ground exploration  along  them  with  good  results.    Ai  other 
times  the  replacemenl  ocenra  along  the  contact  of  the  ore- 
bearing    formation   and   an    impervious    rock,    which    has 

med  op  the  ore  solutions  and  thus  caused  them  to  de- 
posit their  minerals,  in  general,  limestones  are  the  rocks 

must  often  containing  replacement  deposits,  bnl  certain 
beds,  either  because  of  greater  porosity  or  greater  purity, 
may  he  mure  favorable  than  others  of  the  same  formation. 
The  recognition  of  the  factors  of  importance  in  any  cue 
district  is  a  matter  for  geological  investigation.  Even  when 
theae  factors  are  recognized,  the  work  is  not  completed, 
for  careful  mapping  of  assure  systems,  impervious  strata. 
or  favorable  limestone  beds  is  necessary  to  furnish  a  guide 

t'nr  exploration. 
Impregnations.— Hy  impregnations  or  disseminated  de- 

posits are  meant  those  in  which  ore  occurs  in  minute  quan- 
tities scattered  throughout  great  masses  of  rock.  In  this 

class  are  the  'porphyry  coppers'  that  have  attracted  such 

great  attention  at  Bingham,  ("tali:  Ely,  Nevada;  in  Ari- 
zona; and  New  Mexico.  These  ores  are  usually  of  value 

only  when  secondary  enrichment  has  taken  place.  In  the 
case  of  the  copper  ores  at  the  surface,  a  capping  of 
leached  and  more  or  less  decomposed  rock  is  found  that 
may  extend  from  fifty  to  several  hundred  feet  in  depth. 
Underneath  this  is  a  zone  of  secondary  enriched  ore  that 
gives  place  to  very  poor,  usually  unworkable,  sulphides. 
Even  the  richest  part  of  these  ores  is  usually  so  lean  that 
it  must  be  winked  on  a  large  scale,  and  extensive  blocking 
out  of  the  deposit  by  drilling:  or  underground  work  must 
precede  mining.  The  function  of  the  geologist  in  these 
cases  is  to  look  for  zones  of  Assuring  that  may  have  in- 

fluenced the  concentration  of  the  ore.  or  that  may  affect 
mining,  and  to  keep  track  of  changes  in  depth  and  shape 
of  the  secondary  zone,  and  to  predict  from  these  what 
may  reasonably  he  expected  in  the  future. 
Among  other  types  of  ore  that  act  in  characteristic  ways 

are  magmatie  segregations,  bedded  deposits,  and  lenticular 
deposits  in  schists  and  gneisses. 

Secondary  Enrichment 

It  was  not  many  years  ago  that  miners  rejoiced  in  the 

optimistic  belief  that  every  'true  fissure  vein'  grew  richer 
in  depth.  This  has  given  place  to  the  modern  conception 
of  secondary  enrichment  which  teaches  that  an  orebody 
typically  shows  three  zones,  an  upper  or  oxidized  zone, 
followed  by  a  rich  zone  of  secondary  sulphides,  which  gives 
place  to  leaner  primary  sulphides  in  depth.  Many  proph- 

ecies as  to  change  of  ores  with  depth  are  based  upon  the 
false  assumption  that  this  simple  rule  holds  for  all  de- 

posits. As  a  matter  of  fact,  so  many  exceptions  enter 
into  the  question  that  only  careful  study  of  every  deposit 
will  give  a  elue  to  what  is  actually  the  ease.  W.  H.  Em- 

mons has  recently  shown  that  gold  deposits  act  in  differ- ' 
ent  ways  in  regard  to  secondary  enrichment,  depending 

upon  the  presence  or  absence  of  manganese.3  D.  C.  Bard 
has  called  attention  to  the  fact  that  veins  with  caleite 
gangue  often  show  high  content  in  the  oxide  zone  and  have 

no  secondary  sulphides.4  Even  this  last  generalization  has 
exceptions  that  make  it  dangerous  to  apply  it  blindly  to 
all  deposits. 

In  general,  the  extent  in  depth  and  the  richness  of  sec- 
ondary sulphides  are  dependent  upon  the  amount  of  ore 

leached  from  the  oxidized  zone.  It  is  therefore  important 
to  know  how  much  of  the  oxidized  zone  may  have  been 
eroded  in  any  particular  case.  I  have  heard  of  an  engineer 
boldly   prophesying  that    the   secondary   sulphide   zone   of 

2J.   D.   Irving,  Boon.  Geol.,  V,  pp.  527-562,  619-669,  1912; 
'Types  of  Ore  Deposits,'  pp.  220-298. 

^Mining  and  Scientific  Press,  XCIX.  pp.  782-787,  1909. 
*JBcon.  Qeol.,  V,  pp.  56-60,  1910. 

.mi  property  could  nol  be  of  apj   iable  extent,  !»• 
cause  then-  «.i~  above  it   only   a  comparatively   fen 
of  leached  which    ndarj  ore  could  have  been 
derived.    He  neglected  entirely  the  possibility  of  l>   Iredi 
.■I  feel  of  leached  vein-matter  having  been  eroded, 

Sulphide  nr.'N  are  sometimes  found  al  oi  iut 
It    is   then    important    to    know    to    what    extent    they 

are    primary   ores,    for  the   primary  ores  are   likely   In   hold 
unchanged  for  much  greater  depths  than  sec   buy  de- 

posits.   The  methods  i               izing  sec   lary  enrichment 

have  been  best  summarized  bj   !■'.  I..  Ransoms.'     Probably 
the  moat  satisfactory  method  of  investigation  of  this  point 
is  microscopic  study  of  polished  specimens  of  the  ores, 
which  often  enables  us  to  distinguish  between  primary  sul- 

phides ami  those  formed  by  secondary  deposition.    There 
is  an  instance  of  a  European  mining  company  which  was 
in  doubt  as  to  the  advisability  of  proceeding  with  deep 
development  on  its  sulphide  ores.  If  the  sulphides  were 
secondary,  the  extent  in  depth  was  unlikely  to  warrant 
further  work  in  such  an  inaccessible  district;  if  they  were 

primary,  they  probably  represented  such  reserves  in  depth 
that  a  profitable  mine  was  assured.  The  question  was  set- 

tled by  sending  specimens  of  the  ore  to  an  American  geol- 
ogist, who  found  by  microscopic  study  that  there  was  no 

sign  of  secondary  deposition  of  sulphides. 
In  general  it  may  be  said  that  nowhere  is  the  truth  of 

the  danger  of  a  'little  learning'  better  shown  than  in 
the  mistaken  prophecies  made  by  men  who  have  only  a 

superficial  knowledge  of  secondary  enrichment.  This  proc- 
ess, like  all  others  involved  in  ore  deposition,  varies  in 

its  nature  with  local  conditions.  The  texture  and  mineral 

content  of  the  ore  and  wall  rocks,  the  nature  of  the  Assur- 
ing, and  the  geologic  and  physiographic  history  of  the 

whole  region  are  involved.  The  great  importance  of  know- 
ing whether  the  upper  portion  of  an  ore  deposit  is  poorer 

or  richer  than  the  lower  makes  it  well  worth  while  to  give 
considerable  attention  to  local  geology  during  the  early 
stages  of  mining. 

Miscellaneous  Considerations 

Geological  work  may  be  of  value  in  a  variety  of  ways 
not  mentioned  above,  and  often  in  ways  that  the  wisest 
engineer  cannot  foresee.  An  understanding  of  the  relative 
age  of  the  ore  deposits  and  the  igneous  rocks  is  sometimes 
of  importance,  and  may  be  deduced  in  an  indirect  way, 
as  is  illustrated  by  the  following  case. 

In  the  case  supposed  the  ore  veins  occur  in  a  series 
of  sediments  that  are  cut  by  dikes  and  sheets  of  diabase, 

and  also  by  stocks  "  of  granite.  The  question  at  once 
arises  as  to  chance  of  the  veins  extending  through 
the  diabase.  Comparison  with  neighboring  districts  shows 
that  the  mineralization  is  most  probably  the  result  of  the 

granite  intrusion,  and  examination  of  the  district  itself  es- 
tablishes the  fact  that  the  diabase  cuts  the  granite  and  is 

distinctly  younger  than  it.  The  diabase  intrusions,  there- 
fore, may  be  expected  to  cut  the  veins,  and  not  be  cut 

by  them,  and  claims  underlain  by  great  masses  of  diabase 
are  less  promising  than  those  in  which  sediments  predom- 

inate. The  above  conclusion  is  not  as  theoretical  as  it  may 
seem,  for  economic  geology  has  succeeded  in  establishing 
the  ore-forming  importance  of  certain  intrusions  and  the 
barren  character  of  others.  In  Arizona,  for  instance,  most 

of  the  important  copper  deposits  are  connected  with  post- 
Paleozoic  granites,  and  it  is  therefore  reasonable  to  expect 
all  formations  younger  than  these  granites  to  be  found  to 
be  barren. 

The  value  of  geology  in  solving  fault  problems  when 
the  ore  is  cut  off  is  well  known,  but  it  is  customary  to 

wait  until  the  fault  is  intersected  in  the  underground  work- 
ings before  paying  any  attention  to  it.  In  many  cases  a 

few  days  study  of  the  surface  geology  will  show  the  exist- 
ence of  faults,  which  from  their  strike  and  dip  are  likely 

to  intersect  and  displace  the  orebody.  With  this  in  mind, 
the  exploratory  work  can  often  be  more  wisely  directed, 
and  the  discouragement  of  finding  the  ore  unexpectedly 
cut   off  avoided. 

■■Eton.  Qeol.,  V,  pp.  205-220,  1910. 
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Report  of  the  Tonopah  Belmont 
Development  Company 

The  results  of  operations  in  the  mines  of  this  company, 
which  is  capitalized  for  $1,500,000  in  shares  oi  $3  each, 
for  the  Hsciil  year  ended  February  29,  L912,  are  shown  by 
the  following  financial  and  statistical  statements  from  the 
report  of  the  president,  Clyde  A.  Seller. 

The  n el  earnings  of  both  mine  and  mill  during  the  fiscal 
year  were  $1,802,080.85,  as  i   pared   with  $1,502,381.36. 

The  operating  expenses  of  the  mine  for  the  fiscal  year,  com- 
pared with  the  previous  three  y<;u>.  were  as  follows: 

indirect  expenses  (but  not  depreciation)  for  the  fiscal  year 
were  $293,840.13,  as  compared  with  $299,568.95  for  the 
previous  year.  The  cost  per  dry  ton  milled,  including 
indirect  expenses  (bul  tot  depreciation),  compared  with 

the  previous  tl^ce  years  was  as  follows: 

Dry  Tons  «>t'  Ore  *  !os1  per  Dry  Ton 

Milled.  Milled.' L912      •.    87,349  $3,364/10 
1911    (lit  months)    58,624  LOS 6  L0 

L910   is  months)     37,168»  4.057  W 
1909       61,929  4.379/10 

'Includes  custom  ore. 

During  the  year  the  capital  stock  of  the  company  was 
reduced   from  2,000,    shares    to    1,500,000    shares,    par 

Mining  expenses    
I  depreciation  of  mining  equt]   al 
I  development   work     

L912. 

.$377,585.25 

15,028.44 .    167,832.37 

Totals   $560,446.00 
Drj    i "Ms  of  ore   mined      115,563 
Cosl   per  ton,  including  depreciation  and  development..  $4.85 
Tons  of  ore  and  waste  mined      188,988 
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$498,164.45 
81,066 $6.14% 

97,304 
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94,672.30 

L909. 
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L5,028.44 L07.427.93 

$287,485.67   $297,217.73 
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$7,78  4/10    $7.81% 
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9344.35 634  10 
300.00 

3,1  U  ;  I 

9380  86 
307,20 

283  90 

3498,40 

1,23237 
332.43 

9820,89 

1439  37 36231 

3384  19 

BOS  i  ■ 

■ 

i.'  ■  ■  ■: 
9.75 

27.'.  (Ml 

1448  Tii 
1433  « 

3959  83 1,415.00 

800.54 111443 
i  ■,■■.  ■.,. 

1,01  ■  10 1.232.37 

3711.34 

1,210.44 

403,10 

444943 
1443.87 

17,807  B0 I.438.U 

40.954  68 <..<•:■>  it 4.487.03 

DM 

.334 

,i:m 

.039 

DETAILEO    MONTHLY    COSTS  OF   MINING,  TONOPAH    BELMONT. 

The  average  actual  eztraction  at  the  mill  during  the 
pas!  year  was  92.549!  of  the  gross  content,  as  compared 
with  89.4$  in  1911,  B9.93  in  L910,  and  86.2$  in  1909. 
The  average  value  of  the  ore  produced  daring  the  year, 
as  compared  with  the  previous  two  years,  is  as  follows; 

1912.  1911.        1910. 

Tone  shipped  to  mill    87,952  59,159      29,898 
Average  gross  value  per  ton....  $20.84  $27.58      $14.40 
Tons  shipped   to  smelters    27,613  21,907        7,032 

Average  gross  value  per  ton..*  $61.35  $54.76      $34.89 
Total    i                   (dry   ions). .  .115,563  81,066      36,930 
Average              slue  per  ton....  $30.53  $34.93      $17.99 

The  sales  of  ore.  bullion,  concentrate,  etc.,  for  the  year 
were  divided  as  Follows: 

Gold,  45,069  oz.,  sold  for  $19.68  per  oz   $    886,971.47 
Silver.  1,535,762  oz.,  sold  for  52V£c.  per  2  t81,542.54 

$3,268,514.03 
Less  treat  menl  charges,  assaying,  Freight,  and 
express         387,337.26 

Total  receipts    $2^881,176.75 

The  operating  expenses  of  the   Belmont   mill,  including 

value  #1  per  share,  and  the  500,000  shares  of  the  slock  of 
the  company  in  the  hands  of  a  trustee  for  the  benefit  of 

the  treasury  were  canceled.  The  company's  investment  in siock  of  the  Southern  Nevada  Abstract  Co.  was  sold  at 
a  profit  of  $1200.  The  increase  in  administration  expenses 

over  the  previous  year  was  caused  principally  by  the  in- 
crease in  taxes  paid  during  last  year  (which  increase  alone 

amounted  to  $13,166.49),  most  of  which  is  due  to  the 
United  States  internal  revenue  excise  tax. 

The  project  of  B  new  cyanide  mill  at  the  mine,  to  take 
the  place  of  the  old  mill  at  Millers,  was  authorized  in 
dune  1911,  when  it  had  become  evident  that  the  ore  re- 

Bs  fully  warranted  this  large  item  of  new  construc- 
tion. Ground  Eor  the  new  plant  was  broken  in  July,  and 

by   the  end  of  that   month   the   work  of  excavating  was 
well  under  way.  At  the  present  writing  the  construction 
work,  as  described  by  Frederick  Bradshaw.  general  super- 

intendent, is  progressing  according  to  schedule,  and.  with- 
out interruption  by  bad  weather,  unforeseen  accidents  or 

delays,  the  plant  should  be  in  operation  by  June  15.  The 
Cyanidation  of  ores  has  been  improved  wonderfully  in  the 
five  years  since  the  construction  of  the  mill  at  Millers, 
and  an  extended  experience  with  Belmont  ores  at  the  old 
mill    has   shown   the   best    metallurgical    practice   to   be   fol- 
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towed  mi  a  ni'w  plant    Much  painstaking  thought  and  effort 
ha*  beta  devoted  to  the  metallurgical  and  mechanical  i   
atmetion  ■  mill,  ami  npon  its  completion  ii  will 
Im-  Lin-  of  the  Ones)  cyanide  mill*  mi  the  country. 

Briefly,  the  new  nulling  plant  will  eonaiat  of  a  crashing 
department,  the  mill  proper,  a  separate  raflnery,  tranafor 
mar  bouse,  boiler-houae,  - 
room,  ami  assaj  office,  with 

other  amall  auxiliary  build- 
ing! and  tank*,  as  shown  by 

the  accompanying  flow-sheet. 
Resultant  economies  in  trans- 
portation  ami  rednetion  with 
il»'  new  plant  in  operation,  as 
eompared  with  similar  items 

for  tin1  previous  year,  «ill  1m1 
at  least  $2.50  per  ton,  while 

tin-  capacity  of  the  plant  will 
lie.  at  the  lowest  estimate,  165, 
linn  tuns  per  annum.  The  new 
mill  will  obviate  entirely  the 

shipment  of  ore  to  tin-  smelters, 
ami  will  also  allow  tlie  extrac 
tiim  ami  reduction  of  ores  "I  a 

grade  lower  than  are  under 
present  conditions  profitable. 
The  capital  outlay  for  the  plant 
should  lie  returned,  in  the  form 
nf  reduced  costs,  in  a  year  ami 
a  half  or  loss  of  operation, 
after  which  a  large  net   saving 
should  accrue.  While  the 

freight  ami  treatment  mi  mill 
ore  to  the  Millers  plant  av- 

erages at  present  but  $4,619 
($3,879     treatment      pins     70c. 

freight,  pins  4c.  toll  over  Mon- 
tana spur  I  mi  $20  ore.  it  is  to 

be  considered  thai   on  all  ore 
shipped  to  mill  and  smelter  the 
freight  and  treatment  charge 
(average  for  year)  is  greatly 
higher.  $6,449  per  ton.  The 
new  mill  should  save,  on  a  ton- 

nage of  ore  equal  to  that 
shipped  during  the  past  year 
(114.960  tons).  $287,400.  and 
should  save  during  its  first  year 
(on  say  165.000  tons  treated). 
$412,500.  The  estimated  cost 
of  this  mill  is  $435,000.  of 

which  $292,304.17  has  been  ex- 
pended up  to  and  including 

February  29,  1912.  The  cap- 
ital outlay  will  almost  be  re- 

turned during  the  first  twelve 
months  of  operation.  Efforts 

are  being  made  to  obtain  a  suf- 
ficient tonnage  of  custom  ore 

from  other  mines  to  justify  the 
operation  of  the  old  mill  after 
the  new  mill  shall  have  been  completed;  but  as  nothing 
definite  has  yet  been  obtained  the  management  deemed  it 
prudent  to  write  down  the  value  of  the  old  mill  as  carried 
on  the  books  by  over  one-half,  or  $232,500.  Of  this  amount, 

$82,500  has  been  taken  from  'Reserve  for  Depreciation'  and 
the  balance  $150,000. .from  'Special  Reserve.'  During  tin- 
coming  year,  if  it  is  found  impossible  to  keep  the  old  mill 
in  operation,  its  value  will  be  written  down  to  the  actual 
scrap  value. 

The  amount  paid  during  the  fiscal  year  on  account  of 
the  mine  fire  of  February  23.  1911,  is  $48,633.12,  which 
pays  in  full  all  claims  of  relatives  of  those  who  lost  their 
lives  in  the  fire  (without  recourse  to  the  courts)  except 
in  three  cases.  In  these  tbree  cases  the  amounts  have  been 

agreed  upon,  although,  on  account  of  legal  formalities 
incident    to    obtaining    proper    releases,    and    signing    of 

.  actual  payment  has  not  eel  hen  made, 
There  has  been  no  change  in  the  acreage  "t  the  property, 

which  •   M»i-  ,,f  11  claim-,  a  total  nt  116.58 

An    admirable    feature   of   thi-   report    is   the   detailed 
monthly   statements  ,,i    mining   ami    mill          given 
herewith.     Tl   tbined  income  account  of  the  mine  ami 

£    £  Casuta-  Steel   Rmw  et-n 

J    £  fmgtr    Cares 
4     £  Sn**mg    ,:     .;    .. 
3    Sltel   Ppran  P.ct.ng  He" 

a*    O-a   , 
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IS    ft-:. SO  I o  Stamps 

19  Lent-  Gr* £0  8  Duplet    Dorr  Class- 

B  p-stie  nioe  MM* 
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Si    Una  Has  t  feeaer  for  Partial    Prer  I'm'tofion 

'  Preta  fir  Compete  Prec, 
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55  Dattery  storage  Tan* 

16    Steam  Drying  Car-  for   Precip't 
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rLOrV    SHEET 

NEW    BELMONT   MILL 

htP/S   I.  ISO*1 

mill  for  the  year  ended  February  29,  1912,  is  as  follows: 

Administration  expenses    $      40,555.93 
Losses  and  expenses  incidental  to  fire  in  mine.  .        48,633.12 
Surveying  and  other  preliminary  expeuses  for 

mill-site      '    4,040.81 
Adjustments  of  prior  years'  accounts    745.90 
Dividends  paid  to  shareholders : 

No.  7,  Feb.  27,  1911,  25%. .  .$375,000.00 
No.  S,  May  11,  1911,  25%.  . . .   375,000.00 
No.  9,  Aug.  28,  1911.  25% . . .   375,000.00 
No.  10.  Nov.  27,  1911.  25%..   375,000.00 

        1 ,500,000.00 

Balance  of  net  income,  available  for  the  pay- 
ment of  dividends  or  otherwise     1,487,948.15 

$3,081,923.91 
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Detailed  Milling  Costs.  Tonopah  BhLMONT  M.  &  I>.  Co. 

Crushing  &  Conv'g   . 
Stamping      

Tube   Milling   

Concentrating   

Elevating  and  Separating  . 

Leaching  Sands   

Conv'g  and  Disch'g  Sand  .. 
Agitating  Slimes        . 

Fitlt'K  -ami  Disch'g  Slimes 
Precipitating 

Assaying     . . 
Refining 

Lighting 

Shift  Bosses  .... 

Watchmen      
Surface  arid  Plant   

1911 

March 

$583.14 
3,368.08 

1.431. 1* 

562.56 

3,545.0ft 

992.00 

1.560.02 

1.135.62 33.S9 

300.00 

124.00 182.17 

April 

$549.82 

3,232.17 
1.443.15 
754. 4T 

3,061.00 
78&0J 

6.480,16 

1,219.48 

1.781-61 500.19 

1,203.19 
11480 
31000 

120.00 

274.07 

Mar 

$830.16 

3,892.31 
1 168&95 
775.01 

311,54 

iJS3i  H 
531.02 

6,694.24 
1.H1.07 

1,60041 110  11 

1,064.07 
128.12 

300.00 

124.00 

271.16 

June 
$808.29 
3,687.33 

1,687.07 723.37 

215.07 

2.392.94 
631.66 

5,912.62 
1,277.36 

1.710.44 438.58 

934.70 
127.68 

300.00 
120.00 

257.91 

■■IT 

$387.97 

3.906.54 
1,960.31 

707.62 
211.69 

2,430.26 598.95 

5.1115.05 

1.304.63 
1.429.71 

■132.87 

1.046.07 
105.04 

300,00 

124.00 136.86 

$502.38 

3,541.17 

1.394  81 
949.61 

188.92 
2,6f,4  34 
916.50 

6,022.44 
1,777.09 
1.547.12 
410.68 

920.10 

108.87 

450.00 
134.00 

September 

$468.26 
3,747.13 
1.614.16 
705.87 

182.67 

2.803.75 435.70 

6,689.00 

L.66J  li 

1.636.53 452.66 

1,135.06 115.68 

450.00 

120.00 253.44 

October 

$435.33 

4,96
073 

■055.
B0 918.9
5 

200.3
4 

3,489
.66 

S 11.-7 
7.901.58 
1.603.68 

2,00829 

533.25 
1,304.50 
122.31 450.00 

124.00 

431.46 

$41241 

4,142.35 

3.001.7* 

-M  H 

1,810  B2 437.66 

7,713.79 

1,877.35 
1.494.C1 

544.20 

1.259.60 114,77 

450.00 

120,00 

164,36 

December 
$456.09 

3.683  38 

756  51 

289.49 

2.460.16 
i  752  98 

1,574.08 391.61 

1,007.29 125,71 

450,00 .124  00 

287.35 

1011 

jannary 

$504.14 4,328.28 

1,476.48 
833.46 

28514 

2.850.71 

465.49 

8,800.11 

1.302.66 
1,080.03 

456.27 

1.32S.24 

125,54 
450.00 

124.00 

1-.3.07 

$800.48 

3,025.39 

1,335.45 

778.25 
246.42 

2,050.83 

820.16 

7,613.41 

1,530.32 

1,813.36 

4M.9S 
1.350 .52 122.61 

450.00 

116.00 

155.77 

Total* 
March  1,  lsll. 

I  Febroar J 

19,  1012 
$6,743  67 

45,405.76 
18,336.88 ■ 

3,153.37 32.419.52 

7.555.80 
S3.2JS.Hl 
17.500.94 

20.036,81 

5,375  61 

L&68&M 

1,346  12 
•.esooo 
1.464.00 

2,766.36 ToTAL   DlR£CT   COST          20,21rU4     22,065.66     22,492.16     21,225.92     20.764.37    21,817.70      22,562.42      25,151.15      24,370.40      23,721.40      25.464  62      23,550.95      273.405  29 

800,00 

244.40 

565.24 

3,730.00       3.750.00       3,750,00       3,750.00 

Administration    ...  800.00  806.45  80000 

Office  and   Storehouse  246.78  253.47  228.32 

Taxes  and    insurance    561.79  566.13  568.27 

Legal   and   Traveling.. 

Depreciation    ... 

General    Expense    ... 

Total  Indirect  Cost 

Total  Milling  Cost 

Dry    Tons    Milled          5,614  7,100  7.435  6.810  6,300 

Average  Stamps    48.0  59,3  58.9  56,0  52.0 

Tons    Per   Stamp    .  3.80  3.99  4.07  '4.05  4.19 

800.00 

230.81 

57443 

200.00 3,750,00  3.750.00 

35.32  51.51 

300.00 

245.66 
576.29 

800,00 

208.75 

576.04 

3,730,00 
152  09 

875.00 

225.59 530.15 

3,750,00 

505.19 

875.00 

21L96 
528.87 200.00 

3,750.00 

22.34 

875.00 

215.90 

527  23 

3,750.00 65.70 

875.00  875.00  9.9SL43 

225.90  296.98  2,824.52 

544.24  543.91  6,662.59 

3,750,00 

23.39 
3,750.00 20.68 

$5,358.57     $5,376.05     $3,346.59     $5,359.64     $5,590.56    $6,423.46      $5,486.88      $5,975.93      $5,188.17      $5,433,89      $5,418,53      $5,476.57      $65,434.84 

525.576  91  $27,441.71  $27,838.75  $26,585.56  $26,355.13  $27.041.16    $28.049.30    S31.127.0S    $29,758.57    $29,155.29    $30.883,15    $29,027.52    $338.840.13 

7.200 56.6 

7,664 

8,334 
58.0 

7,700  7,490 

7.642 

S8.0  58.0  57.0  58.0  57.3  39.0 

4.40  4.66  4.90  4.27  4.40  4.41 

•Total  direct  cost  for  year  1910-1911   $217,642.08    3.713 
Amount  shown  above         216.807.09    3.890 

Difference   

is  amount  of  Storehouse  expense  included  in 

Office  and  Storehouse  for  the  purpose  of  com- 

parison. 

$834.99       .014 

Balance  of  undivided  net  income  on  February 

28,  1911,  as  per  last  report   $1,185,867.30 
Net  earnings  of  the  mine   $1,213,870.86 
Net  earnings  of  the  mill        (i43,830.24 

        1 ,857.701  .1  0 

Dividends  received  from : 

Esmeralda  Power  Co   $11,250.00 
Southern  Nevada  Abstract  Co. .        300.00 

   11.550.00 

Interest  received          25,605.51 
Profit  on  sale  of  Southern  Nevada  Abstract  Co. 

stock    1,200.00 

$3,081,923.91 

Mining  at  Jarbidge 

By  An  Occasional  Contributor 

In  the  past  year  Jarbidge  has  developed  somewhat,  but 
tar  from  the  extent  expected.  At  the  present  time  it  may 

be  said  to  have  passed  into  a  state  of  innocuous  desuetude, 
from  which  cataleptic  condition  it  may  revive  in  two  months 
or  it  may  take  two  years.  For  the  present  there  is  no 
money  in  the  district,  very  little  work  going  on,  no  chance 

to  make  any  money,  and  little  prospect  of  collecting  any 
hills.     Many  people  are  leaving. 

The  trouble  with  Jarbidge  has  not  been  with  the  mines 
so  much  as  with  the  owners,  who  have  displayed  so  much 

Stupid  ignorance  and  greediness,  or  have  attempted  too 
much  work  on  no  funds.  Bad  checks  seem  to  have  been 

alar  working  capital  of  most  of  the  companies,  which 

has  left  the  district  in  a  very  bad  state  financially.  Re- 
sides the  many  small  outfits  which  have  paid  off  their 

laborers  with  cheeks  drawn  against  a  hank  with  little  or 

!'\  to  their  account,  the  twit  big  companies,  with 
their  all  but  useless  mills,  suddenly  suspended  a  short  time 

ago,  each  of  them  having  an  unpaid  labor  account  of  $7000 
or  $8000  which  is  still  unpaid. 

But  perhaps  the  worst  setback  is  the  gr   1  of  the  prop- 

erty owners  who  want  to  get  a  fortune  for  a  fair  pros- 
pect and  who  thus  prevent  any  solid  ruining  men  from 

securing  a  foothold.  They  think  because  I  hey  find  a  lew 

pieces  of  high-grade  ore  in  a  prospect-hole  that  they 
have  a  bonanza  mine,   and  Immediately  want   a  mine  price 

for  it.     There  have  been   some   good   \   pie  in   Jarbidge 
who  were  favorably  impressed  with  the  prospects  and  were 

willing  to  take  hold  on   any  reasonable  basis,  but  who  re- 

fused to  invest  when  they  were  asked  such  unreasonable 

prices  as  $125,000  for  one  10-ft.  hole,  $250,000  for  a  three- 
fourths  interest  in  three  10-ft.  cuts,  $150,000  for  an  eight- 
tenths  interest  in  two  10-ft.  holes,  and  similar  equally 

Impossible  prices. 
George'  Wingfield  did  take  hold  of  two  of  the  good- 

showing  properties,  even  at  these  high  prices,  one  of  them 

running  up  to  over  half  a  million.  But  then  it  is  to  be 

presumed  that  he  counted  on  his  previous  acquaintance 

with  the  owners  to  get  the  mines  later  at  a  price  com- 
patible with  the  development.  After  spending  nearly 

$50,000  in  development  on  the  two  properties  and  opening 
only  about  $150,000  worth  of  ore  of  a  fair  milling  grade. 

he  wished  to  have  the  price  brought  down  to  a  reasonable 

one.  and,  meeting  with  refusal,  he  decamped.  And  it  is 
Pair  to  predict  that  all  other  moneyed  men  will  stay  out 

and  wait  until  prices  come  down  to  somewhere  near  the 

probable  value  of  the  properties.  This  will  also  necessitate 
that  the  owners  come  to  a  realization  of  the  fact  that  the 

-veins  are  only  of  moderate  size  and  that  the  ore  is  of  a 

$12  milling  grade,  rather  than  a  $200  bonanza  quality,  as 

they  have  thought. 
The  best-showing  prospect  in  Jarbidge  today  is  the  Flaxie. 

which  on  the  85-ft.  shaft  level  lias  a  drift  over  225  ft, 

long  in  a  continuous  ore-shoot,  with  a  widtli  of  3  to  5  ft., 
which  assays  from  a  few  dollars  to  over  $50  per  ton,  with 

a  probable  average  about  $17  per  Ion.  This  is  the  long- 
est and  most  regular  ore-shoot  yet  opened  in  the  camp. 

This  is  now  under  bond  for  $60,000,  which  is  the  most 

reasonable  price  set  on  any  of  the  properties  upon  which 

good  <»re  has  been  found.  Work  is  still  continued  on  the 

Jarbidg€  Cold,  adjoining  the  Flaxie.  hut  as  yet  it  has 
not  reached  the  vein  in  the  solid  formation.  On  the  Alpha 

considerable  work  is  being  done  in  several  places,  and  two 
or  ibree  feet  of  good  ore  is  being  opened  up. 

The  double-track  development  adit  on  the  Log  Cabin  is 

going  ahead.  As  soon  as  the  roads  are  in  condition  for 

heavy  freighting,  machine-drills  will  be  employed  there  and 
the  work  pushed. 

There  is  talk  of  a  small  custom  mill  in  the  canyon  near 

town.  This  seems  to  me  to  be  the  best  possible  thing — a 
small  mill  turning  out  bullion  at  a  profit.  There  is  plenty 

of  $20  to  $40  ore  that  can  be  packed  down  from  the  Bourne 

and  Flaxie  to  keep  a  mill  busy;  besides,  there  are  numer- 
ous other  properties  which  could  use  such  a  mill  for  a 

trial  run  to  establish  the  value  of  their  ore.  This  sums 

up  the  present  condition  of  a  sometime-in-the-future  pro- 
ducer. 
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Work  of  the  Nevada  Consolidated  Copper  Company 

Bj     POPI     ̂   I   MM  W 

report  covert  Hie  fifteen  months  ended  December 

1911,  representing  the  third  year's  operations  of  the 
Nevada    Consolidated    Copper   Co.;    the   additional    three 
iiiimilis  being  due  i"  a  change  in  the  tlacol  year,  previously 
ending  September  30. 

Property.  No  addition  to  the  area  of  the  mining  prop- 
erty has  been  made  during  ilu-  past  year  except  in  the 

»ay  of  certain  claims  to  be  utilized  solely  for  the  pur- 
poses of  disposing  of  overburden  from  the  section  to 

be  mined  by  steam-shovels.  While  the  company  had  sutti- 
eient  ground  for  the  disposition  of  this  material,  the  pur- 

chase of  additional  area  was  thought  advisable  on  ac- 
count  of  ii  being  possible  t"  dispose  of  the  stripping  at 
a  lower  cost  The  claims  consist  of  the  Stillwater  No. 

2,  .'!.  I.  and  5,  amounting  to  60.5  acres,  and  allow  for 
the  disposition  of  3,750,000  eu.  yd.  of  waste.  In  addi- 

tion damping  privileges  have  been  obtained  on  claims  be- 
longing to  the  Coppermine*  Co.,  covering  an  area  of  15.3 

acres,  and  providing  for  the  dumping  of  1,265,000  cu.  yd. 

■  it'   waste,   measured   in    place. 
Prospecting. — Considerable  work  has  been  dune  with 

chum-drills  in  order  to  determine  the  limits  of  the  ore- 
bodies,  both  laterally  and  in  depth.  While  these  limits 
were   already    fairly   well    known,    there   were    still    a    few 

•_Mps  for  which  mor   implete  data  were  required  to  enable 
the  company  to  till  out  the  boundaries  more  accurately. 
Fifty-one  holes  were  drilled,  amounting  to  17,185  ft.  In 
this  footage,  however,  is  not  included  drilling  in  the  steam- 
shovel  pits  for  blasting  purposes.  The  total  number  of 
holes  to  date,  including  the  Cumberland  Ely  holes,  is  258, 
amounting  to  78,872  ft.  Prospect  drilling  in  the  last  year 
was  carried  out  on  Ruth.  Eureka,  Hecla.  and  Liberty  areas. 

As  a  matter  of  speeial  interest,  hole  No.  76  was  drilled 
in  the  Eureka  pit  to  a  total  depth  of  680  ft.  below  the 
original  surface,  far  into  the  primary  ore.  to  determine 
if  the  low-grade  material,  less  than  0.4%  copper,  was 
local  or  if  the  real  primary  ore  had  been  finally  penetrated. 
The   latter  is  believed    to   be   the   ease. 

Ore  Reserves. — During  the  past  year  the  ore  reserves 
have  been  added  to.  but  these  additions  were  proportion- 

ately not  so  large  as  during  the  previous  year.  The  ore 
now  developed  and  its  estimated  assay  value  is  as  follows: 

Average 

Tons.         %  (n. 
Total   developed  ore,  to  Jan.  1.  1912.  .4fl.410.flS7     1.705 
Unprofitable  account  sloi.es     1,419,300     1.212 

Total  profitable  ore  developed. 
Ore  milled   to  Jan.   1,  1012   

.47,000.787     1.710 
.    7,137,416     2.041 

Profitable    ore    remaining    in     reserve, 
January  1 .   1 012    .  .   40,853,371     1 .602 

Mining. — As  in  other  years,  all  mining  has  been  done 
by  means  of  steam-shovels,  and  this  work  continues  to  be 
carried  on  most  satisfactorily.  Much  the  larger  portion  of 
the  ore  mined  has  been  from  the  Copper  Flat  or  Eureka 
pit.  During  the  last  few  months  a  considerable  tonnage 
has  been  extracted  from  the  Liberty  pit.  The  deepest  point 
reached  in  the  Eureka  pit  is  about  115  ft.  below  the  main 
tracks,  or  approximately  1.17  ft.  below  the  capping.  This 
point  is  well  below  the  water-level,  but  the  amount  of 
water  has  been  too  small  to  give  any  trouble. 

In  December,  after  having  been  idle  for  over  two  years, 
the  Veteran  mine  of  the  Cumberland  Ely  was  re-started  and 
a  small  amount  of  ore  was  mined  underground.  During 
the  fifteen  months  period  the  following  dry  tons  of  sul- 

phide ore  was  mined  and  shipped  to  the  concentrator: 

a.veo 
.  Tons.  ■";   Cu Eureka  pil     3,281,482        L790 

Liberty    pit               62,056  1. 70S 

Veteran  mine             5,58 1       "3.050 

Total       3,330,022         L.701 

The   ore    mined    was   of    lower    grade    than    for    the   year 

preceding,  due  to  the  fact  thai  more  ore  was  taken  from 
the  fringes  of  the  deposit,  from  greater  depth,  and  from 
sections  which  had  previously  been  considered  as  waste,  but 
with  the  reduced  cost  of  concentration,  was  found  to  he 

profitable.  During  the  year  silicious  carbonate  ore  amount 
ing  to  $205,795  dry  tons,  averaging  2.91',  copper,  was 
mined,  of  which  39,235  tons  was  crushed  and  delivered  to 
tlie  smelter,  and  166.500  tons  was  put  into  mine  storage. 
As  was  the  case  the  previous  year,  this  ore  was  mined 
faster  than  the  requirements  at  the  smelter  demanded,  but 
it  was  necessary  to  take  it  out  in  the  course  of  removing 
the  overburden.  It  has  been  stored  to  supply  the  future 
deeds  of  the  revcrberatories  and  converters. 

Stripping. — The  overburden  removed  during  the  year  has 
been  taken  from  three  sections,  namely,  the  Copper  Flat  or 
Eureka,  the  Liberty,  and  the  Hecla,  in  the  following 
amounts:  Eureka.  1,734,313  cu.  yd.  overburden,  50.15S 
cu.  yd.  approaches,  total  1,784,471  cu.  yd.;  Liberty,  1,347,- 
927  cu.  yd.  overburden,  5000  cu.  yd.  approaches,  total 
1.352.927  cu.  yd.;  Hecla.  111.742  cu.  yd.  overburden; 

grand  total,  3,249,140  cubic  yards. 
Including  waste  material  to  be  taken  out  in  the  stopes, 

the  following  is  the  estimate  of  cubic  yards  of  stripping 

remaining  to  be  removed:  Eureka,  S.37,900;  Liberty,  6,760,- 
600;  Hecla,  5,050,500;  total,  12,649,000.  There  has  been 
removed  a  total  of  6,038,683  cu.  yd.  of  stripping  to  Janu- 

ary 1.  1912.  At  the  Eureka  or  Copper  Flat  pit  the 
capping  directly  above  the  ore  has  been  entirely  removed 
and  also  a  large  portion  of  the  waste  material  in  the 
slopes.  Stripping  of  overburden  on  the  Hecla  was  started 
during  the  fiscal  year,  but  sufficient  capping  has  not  been 
removed  to  reach  the  ore  itself.  Stripping  is  sufficiently 
advanced  on  all  three  sections  to  allow  an  extraction  of 

sufficient  ore  to  meet  the  requirements  of  the  concentrator. 

There  are  now  in  operation  in  the  pits  eight  steam-shovels, 
of  which  one  is  held  in  reserve  and  the  others  used  either 
on  the  extraction  of  ore  or  removal  of  overburden. 

The  three  working  places  show  a  variable  thickness  of 
profitable  ore  and  thickness  of  .capping  as  follows: 

Av.  thickness  of  Av.  I  hickness  of 
Place.                             profitable  ore,  ft.  direct  capping,  ft. 

Eureka          190.0  S7.1 
Hecla         280.3  101.4 
Libert  v          193.3  154.7 

Average 

217.9 102.5 

*From  a  report  made  to  the  Directors  of  the  Nevada  Con- 
solidated Copper  Co.,  February  14.  1912. 

Costs. — Including  charges  of  every  description,  such  as 
labor,  supplies,  repairs,  management,  taxes,  proportion  of 
general  and  New  York  expenses,  etc.,  the  mining  costs  have 
averaged  15.7c.  per  dry  ton.  An  additional  charge  of  15c. 
per  ton  of  ore  has  been  made  to  cover  stripping  redemp- 

tion on  the  Eureka  orebody  and  22c.  per  ton  on  the  Lib- 
erty orebody.  These  charges  are  based  not  only  on  the 

cost  of  removing  the  overburden  directly  overlying  the 
ore  to  be  mined,  but  also  such  waste  as  will  have  to  be 

removed  to  allow  for  safe  working  in  the  bottom  of  the 
orebody.  In  other  words,  to  allow  for  proper  slopes  in 
the  shovel  pit.  Stripping  costs  have  been  reduced  to  36.3c. 
per  cubic  yard.  The  cost  for  mining  carbonate  ore  has 
been  74.40c.  per  wet  ton,  the  increase  being  largely  due 
to  more  care  being'  necessarv  in  sorting. 
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i,,  urn, i. — Improvements  during  the  year  have  been  the 
acquiring  of  one  new  locomotive  and  one   95-ton   Bteam- 
shovel,   construction    of   numerous    (racks   to   c   lect    the 

steam-shovel  pit  with  different  dumping  areas,  building 
additional  quarters  for  married  men,  schoolhouse,  locomo- 

tive and  car  repair-shops,  carpenter-shop  and  bunkhouses, 
ten  Italian  quarters,  staff-house,  hospital,  two  powder- 

houses,  eight  Greek  dwellings,  etc.     The  18-yd.  dump-cars 

and   three   new   locomotives   menti   »d    in   the  last   report 
were  delivered  during  the  year  and  have  been  put  into 
service. 

Transportation. — Transportation  of  ore  from  the  mine 
to  tin  Bteptoe  Valley  plant,  has  been  most  satisfactory, 
and  owing  to  the  increased  equipment,  there  has  been  no 

delay  even  during  the  severe  winter  months. 

Steptoe  Valley  Smelting  i  Mining  Co. — The  plant  has 
worked  very  successfully  during  the  past  year  and  has 

shown  considerable  increase  in  capacity.  Greater  efficiency 

and  a  decrease  in  the  eosl  of  operating  has  resulted.     A 
great  reduction  has  been  made  in  the  eosl  of  c   tentration, 

amounting  to  15.9c.  or  25.72%.     This  is  due,  in  the  main, 

t<'  treating  a   larger  i   age  of  ore   per  section.     Power 
costSsWere  also  reduced,  and  in  tact  there  was  an  improve- 

ment in  the  way  of  costs  in  all  departments. 

Concentrator. — .\s  will  be  seen  from  the  table,  extrac- 

tion was  lower  than  during  the-  previous  year,  due  first, 
to  a  redaction  in  the  grade  of  ore  treated:  and  second, 

in  perhaps  crowding  through  more  ore  than  would  have 
been  the  case  had  the  made  been  higher.  The  reduced 

■  ■hsIs.  however,  much  inure  than  make  up  for  the  decreased 
percentage  of  extraction.  A  must  interesting  test  was 
made  during  the  months  of  May.  June,  and  July,  which 

proved  in  working  with  large  tonnages  that  ore  of  a  very 
low  grade,  much  lower  than  had  been  believed,  could  be 
treated  at  a  profit.  The  test  was  made  mi  a  tonnage  of 

256,000.  The  following  table  shows,  by  months,  tonnages 
treated,  assay  of  ore,  percentage  saved,  and  ratio  of  con- 
eeul ration  : 

result  from  Ibis.  The  main  changes  made  in  the  plant 

have  been  in  the  direction  of  increased  settling  devices 

to    allow    the    utilization    of    a    greater    amount    of    return 
water.      One    sect  i   f    1 1  it-    concentrator    was    altered    so 

as  to  allow    fas  treatment   on   the  lines  of  the  Utah  Copper t'o.'s  Bow-sheet. 

Uoasting  Plant.  —  No  additions  have  been  made  to  this 
plant,  but  there  have  been  some  improvements  made  in 

the  operations  of  the  furnaces,  and  the  cost  of  roasting 

has   been    reduced   S.:tc.  or  12.71 ',    per  ton  of  concentrate. 

Be»<  rberatories. — During  the  year  1911  very  important 
changes  have  been  made  in  the  reverberatory  operations, 
and  the  capacity  of  the  furnaces  has  been  greatly  in- 

creased and  costs  considerably  reduced.  This  improvement 

lias  been  due  to  the  change  of  fuel  from  coal  to  Coalinga 

oil.  The  charge  par  furnace-day  has  been  increase. I  fro 
an  average  of  223.53  tons  per  day  in  1910  to  359  tons 

per  day  for  the  month  id'  December  1911,  and  the  costs 
shown  for  the  year  19111  have  been,  for  the  month  of  De- 

cember  1911,  lowered   by   63c.    per  ton    charge,   or  24.31%. 
The   whole   1  o  i   ilhs  is   not    included   for  the  reason   that 

the   change   to  oil    burning   was   not    made   until   s   e   time 
in    1911. 

Converting  Plant. — Improvements  have  also  been  made 
in  the  converting  plant,  principally  by  the  change  from 

acid-lined  converters  to  those  lined  with  basic  brick,  and 
also  to  the  introduction  of  the  Pierce-Smith  converter. 

Greater  capacity  is  obtained  and  a  reduction  in  cost; 
but  not  having  finished  the  entire  installation  of  the  Pieree- 

Smitfa  converters,  the  full  benefit  of  the  improvement  has 
not  been  determined. 

Power-House. — Improved  efficiency  has  resulted  in  con- 
siderably lowering  the  cost  of  producing  power.  No 

changes  have  been  made  during  the  year  other  than  equip- 

ping some  of  the  boilers  with  oil-firing  devices. 
Water. — Work  has  been  continued  at  Duck  creek  in  order 

to  conserve  a  greater  amount  of  water,  and  this  has 

resulted   in    a    somewhat    increased    flow    for    the    Steptoe 

ioio- 

Nov. 
Dec. Jan. 

Feb. March 

April 
Tons  of  ore  treated  fdrv)., 
Average  Copper  assay   
Percentage  saved   
Ozs.  Gold  per  ton   
Ozs.  Silver  per  ton   
Ratio  of  Concentration  .... 

i  Copper  in  Concentrates  .. 

J04.3-29 
08.66 
.015 

11.19 

14.03 

190,431 
2.00 

69.41 

.014 .095 

11.01 

15.30 

184.2G8 

2.20 

68.65 .015 

.090 11.03 

16.60 

209,040 1.89 

68.0* 

.015 

.075 

11.17 

14.37 

229,392 

1.75 65.12 

.015 

.095 
9.69 

11.04 

223,655 
1.88 

69.49 

.014 

.090 

9.58 

12.54 

205,089 

1.99 

66.17 .013 
.085 

11.84 16.36 

May 

June 

July 

Aug. 

Sept. 
Oct. 

Nov. 
Dec. 

258,649 

1.64 

68.62 

.012 .083 
12.30 
13.03 

294,793 

1.86 66.31 
.009 

.071 12.87 
11.59 

271.254 1.49 

66.05 

.010 

.080 
12.12 

11.92 

247,284 1.69 

65.97 
.010 
.078 

10.37 
11.58 

206,067 

1.98 67.21 
.010 

.050 
12.14 

16.11 

196,460 
2.16 67.80 

.015 

.080 

12.61 
18.45 

219,552 1.79 

69.65 

.015 

.065 12.08 

16.02 

197,979 
1.917 

.017 Ozs.  Stiver  per  ton   .065 

14.18 

The  results   for  the    fiscal    period    1 1  ">    months)    were   as follows: 

'tons  of  ore  t  rested  i  dry )    3,338,242 Average  copper  assay,    per  Ant    1.S0 

Per    cent    Cu    extraction   *    Ii7..~>!l 
Ratio  of  concentration      \ .  11.34 

Assay  value  iii  gold,  oz    0.013 
Assay  value  in  silver,  oz    0,079 

Per    cent     gold     extra. -lion    57.72 
Per    cent    silver    extraction    45.92 

Average  An  and  Ag  recovered  per  t   e,  cents         17.35 
Average    per  cent    copper   in   concentrate    13.80 

A  good  .leal  of  experimenting  has  been  done  during  the 

year  in  the  direeti   t   greater  efficiency  and  extraction, 
During  the   month    of    November   a   complete   concentration 

lest    was    made,    under    the    direction    of    Allen    11.    Rogers, 

who  reported   fully  <•   teming  the   work   done  by  several 
different    methods,    and    it    is    hoped    that    much    good    will 

plant. General  Improvements. — These  included  a  new  ware- 
house and  a  new  Nordberg  return-water  pumping  engine 

of  5000  gal.  per  minute  capacity,  at  the  concentrator,  in- 
stallation of  a  fuel-oil  system  with  25,000-bbl.  tank,  sev- 

eral extra  quarters,  and  a  new  clubhouse  For  the  employees, 

dormitory  for  teachers,  and  increases  in  the  fire  lines  and 
general  water  service.  The  property  has  been  added  to 
during  the  year  by  the  pun  base  of  the  Payne  ranch  and 

water  rights  on  Duck  creek   sistine  of  ;i'j(i  acres. 

Production  ami  Costs. — 'flic  yield  from  all  ore  mined and  treated,  and  from  silieious  carbonate  ore  delivered  to 

the  smelter,  has  amounted  tot  the  15  months  to  78,541,270 
lb.  of  copper.  The  total  cost  per  pound  of  copper  has 
I   ii  7.17c:  and  deducting  miscellaneous  earnings,  but  in- 

cluding fund  to  cover  improvements  and  depreciation,  this 
is  reduced  to  6.97c.  These  costs  include  all  possible 

charges,  such  as  costs  in  Nevada,  shipping,  refining,  mar- 

keting, legal  expenses,  taxes,  ami  New  York  expenses. 
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iod    under   consideration    has   been 

a  in..  il  one  .iii.I  baa  resulted  in  verj  tuateri 
duetiooi  in  the  Boat   of  operating  end  of  production   per 

.1  ol  eoppi  i  lower  grade  ore  than  during 
[he  previous  periods.  The  most  important  features  bave 
been  the  reduction  in  milling  eoata  ami  increased  capacity 
of  the  concentrator,  installation  of  oil-flring  foi  the  re 
rerberaioriee  resulting  in  reduced  cost,  an. I  improvements 
in   ill   inverting  due  t"  1 1 1 »-  introduction  of  basic  lined 

I  wish  i"  commend  C  B.  Lakenan,  the  gen 

or.il  -                ind  bis  staff  for  their  continued  display  of 
progressiveness  and  efficiency,  and  for  the  loyal  work  on 
behalf  of  ill   mpany. 

Dredging  at  Pato,  Colombia 

The  Pato  Minis.  I. ill.,  owns  a  concession  "i  22,000  acres 
on  the  west  bank  of  the  Nechi  river,  Colombia,  six  miles 

from  Zaragosa  in  Antoqnia.    Of  the  560,028  shares  of  '.'I 
eaeh  which  have  been  issued,  thr   |uarters  are  held  by 
the  Oroville  Dredging  Co.,  Ltd.,  which  has  loaned  t"  the 
Pato  company  $534,129  on  891    income  notes  for  equipping 

MAP  OF  T1IK  PATO  DISTRICT,  COLOMBIA. 

the  property.  At  the  annual  meeting  of  the  Oroville  com- 
pany held  in  London  on  March  30.  F.  W.  Baker,  chair- 

man of  the  board  of  directors,  said:  "I  think,  gentlemen, 
it  has  been  made  clear  to  you  that  as  soon  as  these  ad- 

vances, against  which  8%  income  notes  have  been  issued 
by  the  Pato  Mines  (Colombia),  Limited,  are  paid  off  out 
of  the  profits  of  the  Pato  company,  the  funds  so  set  free 
in  this  way  will  be  available  for  distribution  by  the  Amer- 

ican company  to  its  shareholders  to  the  extent  of  the 
surplus  earnings  of  that  company,  and  that  we  shall  be 
in  a  position  to  draw  upon  these  surplus  earnings  for 
the  first  dividend  of  the  new  series  by  the  spring  of  next 
year,  with  every  prospect  of  maintaining  dividends  unin- 

terruptedly thereafter.  I  would  like  to  draw  your  atten- 

tion to  a  paragraph  in  the  directors'  report  to  the  Eng- 
lish company  dealing  with  an  aspect  of  our  Pato  enter- 

prise, which,  in  my  opinion,  is  of  great  importance.  I 
refer  to  the  reference  on  page  5  of  the  report  dealing 
with  the  portion  of  that  property  susceptible  to  hydraulic 
methods,  known  as  the  'California  Hill.'  I  do  not  think 
I  can  do  better  than  read  that  portion  of  the  directors' 
report,  because  it  deals  very  clearly  with  two  interests  that 
we  have  outside  of  the  300  acres  of  what  we  call  proved 
land,  which  may  develop  into  something  of  considerable 
importance  in  our  interests  in  the  future.  We  have  there- 

about an  additional  400  acres  of  dredgable  ground,  which 
our  management  on  the  spot  have  told  us  they  think  will 
prove  to  be  good  ground.  We  have  not  yet  tested  it  thor- 

oughly, and  for  that  reason  we  are  not  prepared  to  say 
much  about  it,  but  it  certainly  holds  out  the  hope  that 
when  we  have  exhausted  the  300  acres,  which  we  propose 
to  work  out   as  soon   as  our  equipment   is   completed,  we 

nuiy   have  Mill   another    WO  a.  i  lund   whiol   > 
i  think  will  prove  i"  he  good  dredgable  ground 

i  quipment   down    then 
being  made  as  complete  ami  a-  cause 
the  management  feel  thai  we  have  l">i  ..il"  which 
will  not  I   ihausted  within  the  seven  years  that  it  will 
take  to  work  mil  these  300  acres,  ami  thej  are  really  pro 
riding   for  the   inline   in    that    way.      further,   we   bave 
:   Iher  ;i«i'i   down    there   which   may   be  exci  ntai 
esting  how  interesting,  nobody  can  Bay.  We  have  on  the 
property  what  is  known  as  the  California  Hill,  forming  ■' 
portion  of  the  inn  Mires  I  have  just  referred  to.  This 
is  a  big  block   containing   probably   millions  of  tons  of 
gravel.      A   trial   run   of  9000  odd  yards  of  this  gravel    was 
made,  taken  from  different  points  on  this  California  Bill, 
so  as  to  try  i"  arrive  at  what  might  he  considered,  even  In 
that  small  way.  a  fair  sample  of  the  gravel.  We  gol  a 

result    Of   34.7c.    from    the    washing   of   (Willi   yards.      Thai    is 
a  very  high  figure  for  a  hydraulicking  proposition,  because 

Unit    is   what    (his   would    I   me    i  I'   we    found    il    had    any 
merit  in  it  at  all.  A  10c.  ground  in  California  has  always 
been    considered    good    pay-dirt,    and    unless    we    are    up 
against  conditions  here  which  would  make  the  operation 
and  working  of  that  property  impossible,  or  so  costly  that 
it  could  not  be  carried  out  al  a  profit,  wc  may  find  that 
we  have  got  in  that  liytlranl i.kinu  proposition,  apart  from 
our  dredging  interest,  something  of  considerable  value.  Un- 
fortunalely.  the  300  acres  lie  immediately  at  I  lie  font  of 
this  California  Hill,  so  thai  we  could  not  even  temporarily 
get  a  head  of  water  in  and  find  a  method  of  disposing  of 
our  tailing.  We  could  not  start  immediately,  because  the 
probabilities  are  that  the  tailing  would  go  over  this  rich 

gravel  gronnd  which  we  propose  to  dredge.  It  is  our  in- 
tention to  send  out  an  expert  l"  have  this  hydraulicking 

proposition  thoroughly  considered.  If  we  get  a  satisfac- 
tory report,  we  may  have  to  delay  working  it  until  we  have 

cleared  away  enough  ground  for  our  dredge  to  make  a 

dumping  ground  for  the  tailing  in  the  hydraulicking  por- 
tion. Anyhow,  I  think  we  can  make  up  our  minds  that 

in  the  Pato  property  our  resources  are  not  absolutely  lim- 
ited to  the  300  acres  which  have  been  proved  and  tested, 

and  which  we  will  work  with  this  dredge  that  we  have 
now  put  on  the  ground.  That,  in  my  judgment,  adds  a 

speculative  value  to  our  proposition,  which  time  and  de- 

velopment may  prove  to  be  a  reality." 

Keeping  Gold  Out  of  Concentrate 

By  George  A.  James 

A  generally  accepted  theory  of  mill  practice  is  that  it 
is  of  minor  importance  in  which  part  of  the  metallurgical 
process  gold  is  recovered,  if  the  amount  does  not  vary,  and 
apparent  costs  remain  the  same.  The  outwanl  evidence 
of  this  belief  is  the  elimination  of  amalgamating  plates 

and  amalgamation  in  general.  It  is  assumed  that  gold 
that  should  be  amalgamated  will  be  obtained  by  concen- 

tration or  subsequent  leaching.  Although  this  assumption 

can  seldom  be  admitted,  it  is  my  purpose  to  show  a  sur- 
prising loss  in  net  returns,  even  though  the  gold  recovery 

does  not  vary  in  quantity.  An  argument  advanced  against 
amalgamation  is  the  loss  of  crushing  capacity  owing  I" 
delays  for  clean-ups  and  dressing  plates.  It  is  my  belief 
that  amalgamators  exist  that  overcome  this  objection,  but  if 
such  is  not  the  case,  an  extra  amalgamating  unit  could 

be  provided  to  carry  the  load  while  clean-ups  are  made. 
Admitting  that  both  of  these  methods  are  impossible,  and 
10%  is  enough  to  allow  for  decreased  crushing  capacity, 

this  would  seldom  add  5c.  per  Ion  to  the  cost  of  ore  treat- 
ment. 

I  shall  first  indicate  the  advantage  of  amalgamation 
where  concentration  is  employed  and  the  concentrate  is 
shipped  to  ore  purchasers.  Let  us  assume  ore  worth  $20 
per  ton  and  that  10  tons  have  been  concentrated  into  1. 
The  ton  of  concentrate  would  contain  $200.  The  percent- 

ages usually  deducted  would  be  8.2  (5%  of  assay  value 

and  gold  at  $20  per  ounce),   or  $16.10  per  ton   of  con- 
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cenbrate,  equal  to  $1.6]  per  ton  of  original  ore.  In  addi- 
tion to  this,  there  are  various  charges  not  so  apparent, 

Inii  which  amount  in  considerable  importance;  such  as 

leakage  from  sacks  in  shipment  and  portions  adhering  to 

emptied   sacks.     Such   leakage   will   certainly   i   le   to  an 
average  of  3  lb.  pec  sack.  Allowing  15  sacks  to  ship 

the  inn  i>l  concentrate,  451  lb.  would  thus  be  lost,  which 

a!    9c.   per   pcMmil    would   represent   a   hiss  of  $3.!).").     In 
grinding  samples    in   disk    pulverizers    (as  the  custom    is  to 

reduce  to  100-mesh  or  liner).  '  ■•'■ ,  or  more  of  iron  enters 
the  sample,  which,  of  course,  deducts  that  much  from 

the  assay  value.  The  commercial  assay  is  usually  x ■/', 
below  corrected  assays,  ami  in  determining  moisture  the 

buyer  always  'plays  sale.' 
Considering  these  details,  it  will  be  seen  that  the  ton 

of  concentrate  lias  returned  $178.60,  not   including  freight 
ami  treatment  charges,  or  Vi>,  per  ton  of  original  ore, 
equal  to  a  treatment  cost  of  +2.14.  Let  us  assume  that 

..'iti';  of  the  gold  could  he  recovered  by  amalgamation  ami thai  the  extra  cost  of  treatment  is  offset  by  factors  not 

included  in  estimating  the  expense  of  shipping  the  con- 
centrate lo  the  reduction  works.  Under  this  bead  ought 

lie  ruenlioneil  extra  control  assays,  increased  freight 
charges  I  which  are  usually  regulated  according  to  the 
value  of  ore  shipped),  interest  on  money  locked  up  in 
settlements.     The  expense  charge  is  about  5c.  per  ton  for 
refining  of  -old  and  exprcssagc.      The   ace   I    under  these 
circumstances   would    then   stand: 

Amalgamated   gold,   net   <f  99.50 
Gold   shipped          89.30 

T"l:>1      $188.30 

Or  $1.02  per  ton  in  favor  of  this  manner  of  handling. 
Against  this  should  he  charged  the  interest  on  investment 
required  to  obtain  equal  capacities. 
An  example  of  cyanide  or  chlorinatioB  treatment  with 

I  he  same  ore  would  he  approximately  as  follows.  It  is 
not  ),„,  much  to  assert  that  the  -,d,l  most  easily  amal- 

gamated is  least  susceptible  to  leaching  methods  (as  it 
cosies    of    the    coarser    particles),    and    where    50^     could 
be    amalgamated,    total    extraction    would    be   reduced,    at 
hast    2%,  ami   the  lime  of  treatment   necessarily  increased. 
Such   being  the  case,  the  comparison    would   then   he: 
By  teaching: 

50%,   with   97<,    extraction   $97 
50%,   with  !>(K,    extraction       90 

Total    net    return      $1S7 

Bj  amalgamation*: 

50%,    with    1011',     extraction   $100 

50%,    with      97<~,    extraction        .17 

Total    net    return      $197 

Thus  showing  a   profit   of  $1    per  ton   .if  original   ore 
treated.  This  article  is  merely  intended  to  attract  atten- 

tion to  the  principle  involved,  and  to  a  common  source 
of  error. 

GOU)  is  found  in  the  alluvial  sands  in  many  districts  of 
Siam.  and  is  washed  out  in  small  quantities  by  the  natives. 
The  Kabin  gold  mine,  in  eastern  Siam.  was  taken  over  by 
an    English    company    some    years    ago,    but.    although    the 
mines   were  worked  to  their   full  extent  under  the  super- 

vision of  Cornish  miners  ami  Scotch  engii   rs,    ■esults 
were   obtained   and    the   company    failed.      Bp   lo   the    pres- 

ent, the  working  tor  gold  in  siam  by   Europeans  has  not 
access ful,    and    the    native    gold-mining    industry    is 

of  little  importance. 

TIN  is  one  of  the  minerals  workable  deposits  of  which 
are  lacking  iii  the  United  States.  The  production  in  1010 
was  valued  at  only  $23,447,  according  to  the  r.  s.  Geo- 

logical   Survey,   while   Imports   were   worth   $33,913,255. 

•It  is  assumed  that  refining  and  express  costs  remain  the 
same  in  case  of  gold  recovered  by  both  amalgamation  and 
leaching,  although   it   is  usually  in  favor  of  amalgamation. 

Goldfield  Consolidated  Report 

'fhc  total  production  of  the  Goldfield  Consolidated  .Mines 
Co.  during  March  1913  was  30,132  "tons,  containing  +7:14. 
655.98,  or  ai»  average  of  f_'4.:is  per  ton.  according  to  the 
report  of  .1.  F.  Thorn,  general  superintendent.  This  was 

milled  with  an  average  extraction  of  $22.92  per  ton.  or 
93.99%.  The  total  net  realization  was  $491,337.30,  or 

$10.31    per  Ion. 
During   the   month   2719    ft.   of   development    work    was 

performed.     The  total  cost  id'  mining,  development,  mill- 
ing,   office,    and    general    expense    was    $6.66    per    Ion.    dis- 

tributed as  follows: 
Mining  : 

I  Icvelopment        $0.80 

Stoping       2..V1 

   $3.35 

Transportation       0.08 

Milling      '  2.11 
Marketing       0.11 
I  lencral   expenses       0.49 
Bullion    tax       0.19 
Construction    0.33 

Total   cost    of  operation           $().titi 

Miscellaneous  earnings          0.05 

Xet    cost    per  ton        $6.61 

The  sill  of  the  428-stope  between  the  third  and  fourth 
levels  of  the  Clermont  was  again  extended  and  produced 

53  tons  of  ore  averaging  $26.45  per  ton.  The  604-raisc 
lion,  the  Kiiiii-ft.  level  going  up  to  the  534  on  the  900-ft. 
level,  ami  the  slope  being  opened  from  the  raise,  produced 

91b  tons,  averaging  $56.34  per  ton.  The  700-M  stopc  being 
opened  between  the  1000-ft.  level  and  the  1200-ft.  level  from 
the  700-D  winze  produced  63  tons,  averaging  $45.47  per 
ton.  The  111-M  sill  of  the  Mohawk  produced  524  tons, 

of  an  average  value  of  $13  per  ton.  The  212-X  cross-cut 
on  the  350-ft.  level  near  the  260-stope  produced  53  tons. 

averaging  $69.52  per  ton.  The  20S-X  intermediate  being 
driven  under  the  Ill-sill  at  the  south  end  near  the  old 

Truilt  shaft  produced  30  tons,  averaging  $48.60  per  ton. 

The  354-sill  was  extended  and  produced  198  tons  of  an 

average  value  of  $74.49  per  ion.  The  491-sill  cut  out  of 
the  415-X  between  the  third  and  fourth  levels,  and  under 

the  old  Mohawk-Jumbo  lease  workings,  produced  431)  tons, 

averaging  $17    per   ton. 
The  353-intermediate  between  the  second  and  third  levels 

of  the  lied  Top  was  again  extended  in  ore  and  produced 

151  tons,  averaging  $32.50  per  ton.  The  216-N  raise  from 
the  second  level  just  north  of  the  shaft  produced  139  tons 

of  an  average  of  $63  per  ton.  The  vertical  raise  from  the 
750-ft.  level  of  t lie  Hazel  has  holed  (he   bott   f  the   La 

guna  shaft,  and  is  being  squared  out  ami  the  shaft  tim- 
bered down  to  the  bottom.  The  Hazel  shaft  surface  plant 

will  then  he  dismantled,  and  all  deeper  development  in  this 

territory  carried  on  through  the  Lagiina  shaft.  In  the 
Combination  mine  rather  an  important  discovery  has  been 
made  between  the  fourth  and  fifth  levels,  in  the  Riley  vein. 

al    300  ft.  southeast  of  the  shaft.     The  311-1'  raise  from 
the  fifth  to  the  fourth  level  produced  149  Ions  of  ore,  aver- 

aging $86.60  per  toil.  The  upward  extension  of  this  ore- 
body  was  cut  in  an  intermediate  between  the  second  and 

third  levels,  where  two  hanging-wall  cross-cuts  60  ft.  apart 
exposed  7  ft.  of  ore  which  averaged  $259  per  ton.  The 
2!>2-(>  sill  was  extended  and  produced  69  tons  averaging 

$25.60  per  ton.  The  328-sill  produced  41  Ions  averaging 
$20   per  ton. 

Tin-:  gold  production  of  Bendigo  for  the  week  ended 
February  24.  1912,  amounted  to  2496  oz.  9  dwt.  The  prin- 

cipal contributors  were  South  Xew  Moon,  320  oz.  12  dwt.: 

Hercules  and  Energetic,  197  oz.  Hi  dwt.;  Ironbark,  107  oz. 
3  dwt.;  Central  Red,  White,  and  Blue.  142  oz.  Central  Red. 

White,  and  Blue  announced  a  2s.  dividend,  amounting  to 

£3200,    heir  total  profits  to  date  being  £76,800 
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Discussion 
Readers  of  the  Minis. i  and  S^'i*STinc  I'atu  arc  Invited  to 

use  tills  department  fur  the  discussion  of  technical  and  other 
matters  prrt.ilnliiK  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  vl.-w*  contrary  to  his  own,  be- 

ll.^ InK  that  careful  criticism  Is  more  valuable  than  casual 

compliment.  Insertion  of  any  contribution  l«  determined  lu- 
lls probable  Interest  to  the  readers  of  this  Journal, 

Is  'Cheap'  Labor  Economical? 
ttitOT 

Sh      Tlic  important  poinl  in  regard  to  native  labor  is  the 

east.     I  ('  mi  ordinary  development   :n!it  i'iiii  be  driven   tor 
;i~  many  pesos  per  root,  in  Mexico,  is  il  costs  dollars  in  the 

I  niii'il  States.  »hv  ia  Mexican  'cbeap'  labor  not  satiafac- 
I  1  havp  often  Been  Ibis  done  in  Mexico,  using  Mexican 

labor  entirely,  only  the  one  'while  man'  in  charge.  Ii  is 
die  man  in  charge  ami  bow  he  handles  his  labor  thai  counts. 

Many  make  the  mistake  of  trying  In  make  the  Mexican  <l(i 
everything  as  directed,  no)  realizing  thai  fur  300  years  the 

average  Mexican  miners'  ancestors  have  been  miners,  and 

they  will  often  accomplish  more  it'  (he  foreman  is  not  too 
arbitrary  with  them.  When  a  pair  of  them  will  drill  12  ft. 

tor  a  shift's  work  in  a  hard  Qunnison  county  granite,  in  a 
75-ft  raise,  where  the  air  is  bo  had  that  1(1  and  12  candles 

per  shift  are  necessary,  a  day's  wages  of  P2.25  each  ought 
t<<  be  satisfactory. 

1  have  known  a  Mexican  miner  to  make  better  than  wages 

on  a  contract,  at  P3.5Q  per  foot,  driving  an  adit  in  a  tough 

dioritej  tools  being  furnished  him,  he  buying  his  powder  and 

doing  his  own  'mucking.'  He  and  helper  would  go  in  after 
a  round  of  shots,  with  an  8-lb.  hammer  and  a  'bar  punta' 
(a  6-ft.  piece  of  drill-steel,  sharpened  to  a  round  point  at 
both  ends)  and  break  down  more  rock  than  one  would  be- 

lieve possible,  until  be  had  seen  it  done.  Rock  broken  by 

i  good  puntisto  is  the  cheapest  broken  in  a  mine;  it  is 

always  profitable  to  use  one  where  possible.  My  observa- 

tion  and  experience  has  been  that  you  do  not  want  to  'cuss,' 
damn,  or  kick  the  Mexican  laborer  when  bis  work  is  not 

satisfactory,  give  him  his  time — life  is  too  short  to  quarrel. 
The  chances  are  that  in  two  weeks  you  can  hire  him  again 
and  he  will  prove  a  good  man. 

Any  foreman  who  is  continually  showing  his  men  how  to 

work,  whether  a  'white  man'  or  Mexican,  should  get  bis 
time,  as  every  man  in  sight  or  hearing  will  be  idle  watching 

bim,  and  they  will  find  excuses  to  get  him  to  show  off.  If 

he  can't  tell  by  going  to  the  face  of  a  drift  twice  a  day 
whether  a  day's  work  has  been  done  or  not.  it  is  better  to 
get  one  that  can.  Whenever  it  is  possible,  work  the  Mexican 

by  task  work,  pay  him  for  what  he  does,  per  foot  of  drilling, 
or  per  car,  wheelbarrow,  or  zurnn  earned  on  his  back 

up  a  chicken-foot  ladder:  he  will  do  more  work,  cheaper, 
and  be  far  better  satisfied.  A I  Batopilas,  a  number  of  years 

ago,  when  machine-drills  were  first  introduced,  several 
American  miners  were  brought  in  to  run  them.  The  Mexi- 

can helpers  soon  became  very  efficient,  have  given  the  best 
satisfaction,  and  are  by  far  cheaper.  The  Mexican  learns 

quickly  by  observation.  There  often  are  500  to  600  men 
underground  in  the  mines  at  Batopilas;  for  a  number  of 
years  the  only  foreigner  has  been  the  mine  superintendent. 

It  is  absolutely  necessary  that  the  'white  man'  in  charge 
shall  speak  the  language  well;  it  is  not  sufficient  thai  "I  can 

make  myself  understood,"  as  it  is  possible,  sometimes,  to 
understand  a  tenderfoot  by  the  sign  language ;  the  foreman 
must  be  sufficiently  proficient  so  that  he  knows  he  is  always 
understood.  The  workmen  invariably  lead  you  to  think  they 

understand;  later,  to  your  cost,  you  find  that  they  did  not. 

I  believe,  on  the  average,  that  ordinary  mining  operations 
can  be  carried  on  in  Mexico  for  one-half  the  cost  in  the 

United  States.  Not  that  this  is  always  or  even  generally 

done,  but  it  can  be  done  by  proper  handling  of  the  labor, 

and  good  management.  1  have  seen  $1000  per  month  ex- 
pended on  management,  superintendence,  and  office  expenses 

when  only  working  eight  or  ten  pairs  of  miners ;  but  that  is 

not  legitimate  mining. 

Ely,  Nevada.  April  15.  G.  L.  Sheldon. 

Protection  of  Investors 

ditor 

Sir     four  editorial  m  the  number  ot   March  10,  entitled 

'The  'Blue  sky'  Law.'  merits  ihe  approbati   1   all.  and 
ii  would  he,  bs  you  gay,  a  desirable  condition  if  each  of 

these  United  states  had  u]    its  statute  books  a  law  simi 
lar  io  thai  of  Kansas.  There  would  he.  however,  one  or  two 

practical  difficulties  In  carrying  onl  do-  program  literally. 

For  example,  it  would  he  difficult  to  complj  with  tin-  re 
quirement  by  the  Btate  that  the  companj  seeking  subscrip 
tions  pay  the  expenses  of  a  thorough  examination.  In  die 
case  of  any  large  industrial  undertaking,  such  an  examina- 

tion i>  costly,  ami  were  each  siate  io  require  an  independent 

examination,  the  total  cost  to  any  company  would  he  pro- 

hibitive. An  easier  way  to  secure  the  maximum  degree  of 

safety  to  the  subscriber  would  he.  it  seems  to  me,  to  require 
issues,  dial  may  he  offered  for  subscription  Io  more  than  a 
certain  limited  number  of  persons,  to  lie  underwritten  by 

parlies  satisfactory  to  the  bank  commissioner's  office.  The 
effect  of  this  would  be  to  guarantee  a  proper  investigation, 

because  no  party  satisfactory  to  the  commissioner  would 
underwrite  the  issues  of  a  company  with  the  risk  of  having 
to  purchase  them,  who  had  not  satisfied  himself  that  the 

value  was  behind  them.  In  this  way,  the  promoters  would 

have  the  expense  of  but  one  examination  to  pay  in  order  to 
enter  any  number  of  states.  The  Kansas  law,  if  enacted 

by  many  states,  would,  without  doubt,  prohibit  the  pro- 
motion of  many  meritorious  enterprises. 

Another  difficulty  in  a  multiplicity  of  such  laws  would  be 

the  regulations  as  to  bookkeeping.  This,  of  course,  "would 
not  be  a  difficulty  where  all  the  states  adopt,  the  same  regu- 

lations, but  that  is  almost  certain  not  to  be  the  case,  at  any 

rate,  as  to  form.  The  filing  of  the  statement  of  the  com 

pany's  affairs  down  to  the  minutest  details  is,  of  course,  an 
admirable  feature,  and,  among  other  things  which  should 

be  specified,  ought  to  show  clearly  the  promotion  profits 

and  all  payments,  whether  of  cash  or  securities,  for  prop- 

erty, patents,  good  will,  etc.,  after  the  manner  of  the  Eng- 
lish law.  The  foregoing  applies,  of  course,  to  the  flotation 

of  a  stock  company  for  any  sort  of  operation.  It  applies 

to  the  formation  of  a  company  for  working  a  mining  prop- 
erty whether  this  be  a  mere  prospect  or  a  developed  mine. 

But  there  are  certain  aspects  of  mine  company  promotion 

which  will  bear  elucidation  and  discussion,  some  points 

bearing  on  fraudulent  promotions  which,  I  believe,  have 
never  been  brought  out. 

The  principal  reason  why  the  Government  made  so  poor 

a  case  against  Rice  and  Scheftels  was  that  a  large  part  of 

the  representations  of  these  promotors  was  opinion.  Now. 

with  respect  to  a  prospect — that  is,  a  property  which  shows 
no  value,  but  promises  to  be  of  value — two  different  men 
hold  two  very  different  opinions  as  to  its  worth,  and  each 

may  be  thoroughly  honest  in  his  opinion.  As  long  as  this 
is  the  case,  no  promotion  of  a  company  to  work  a  mining 

property  can  be  proved  fraudulent,  for  the  only  promise  of 

success  must  be  based  on  someone's  opinion,  and  it  is  im- 
possible to  prove  that  such  an  opinion  is  not  honest.  The 

fact  that  certain  production  and  profits  are  promised  but 

not  realized  cannot  be  alleged  as  evidence  of  ill-faith,  even 
though  a  competent  judge  of  such  matters  could  have  said 

from  the  start  that  they  were  impossible  of  realization. 
The  guarantee  which  the  intending  subscriber  must  demand 

under  present  conditions  is  that  the  opinion  on  which  the 
promises  are  made  be  that  of  an  engineer  whose  record 
shows  that  his  opinions  are  of  value. 

Mining  promotions  may  be  divided  broadly  into  two 

classes — one  where  the  property,  is  but  little,  if  any,  de- 

veloped, and  hence  a  'prospect,'  the  other  where  the  mine  is 
sufficiently  developed  to  assure  a  successful  operation.  In 

the  latter  case,  the  object  is,  generally,  to  provide  capital 

for  plant,  etc.,  and  is,  of  course,  a  simple  business  proposi- 
tion, depending  only  on  the  valuation  which  is  put  upon 

it.  Such  promotions  are  often  underwritten,  and  the  under- 

writers are  guided  by  good  engineering  advice.  The  en- 
gineer in  his  report  gives  facts  and  figures  showing  profits, 

so  that  the  subscriber  can  figure  for  himself  the  value  of 
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his  investment.  The  only  question  in  tliis  proposition  is  as 
to  the  honesty  of  the  engineer  and  his  ability  to  estimate 

correctly  the  amount  of  ore,  the  cost  of  working,  ami  the 
future  of  the  mine.  As  these  questions  vitally  concern  the 

underwriting,  the  underwriters  aye,  naturally,  much  con- 
cerned in  satisfying  themselves  as  to  these  qualities  of  the 

engineer,  so  that,  with  responsible  underwriters  acting,  so 

i  eak,  as  the  agents  of  the  subscribers,  the  latter  can 
generally  accept  such  underwriting  as  a  guarantee  of  safety 
and  good  faith.  The  profits  to  the  subscriber  to  this  sort 

"I   flotation  may  he  only  small,  but  the  risk  is  small,  also. 

In  the  other  class  of  promotions,  namely,  the  prospect, 

absolutely  no  guarantee  can  he  given.  The  basis  for  the 

undertaking  must  be  the  opinion  of  somebody  that  the 
property,  when  developed,  will  contain  a  valuable  body  of 
ore.  And  that  is  as  far  as  anyone  competent  to  express 

such  an  opinion  can  go,  for  it  is  manifestly  absurd  to  pre- 
dict what  tonnage  of  ore  will  be  opened  when  no  means 

exist  for  determining  the  dimensions,  what  the  value  will 
be  when  no  samples  can  be  taken,  ami  what  the  profits  will 

be  when  no  knowledge  exists  of  the  character  of  the  ore, 

of  'Is  amenability  to  treatment,  or  of  the  ground  in  which 
if  I   itrs.  So  that,  it  may  be  safely  assumed,  when  the  pro- 
motors  of  this  class  of  enterprise  make  the  statement  that 

certain  profits  are  assured,  that  they  belong  to  either  one 
of  the  two  classes  that  arc.  perhaps,  more  the  bane  of 

mining  than  of  any  other  industry — honest  fools  or  knaves. 
Tt   is  little  satisfaction  to  lose  money  with  either. 

But  it  is  an  unfortunate  fact  that  where  large  profits  are 
possible,  mankind  often  does  not  stop  to  count  the  chances 

against  their  realization.  The  promoter  who  is  knave 

enough  i"  promise,  or  fool  enough  to  believe,  that  large 

profits  will  result  from  subscribing  for  the  stock  of  tin- 
Easy  Mark  Mining  Co.,  owner  of  limn  acres  of  promising 
mining  property  in  Eldorado,  an. I  publishes  his  promi  i 
belief,  sounds  a  note  that  draws  the  interested  attention  of 

the  great  majority  of  that  large  class  with  a  small  surplus 
to  invest.  Were  the  prospectus  t"  state  simply  that  the 

prospect,  in  the  opinion  of  some  engineer  or  geologist, 
promised  to  disclose  a  valuable  body  of  ore.  but  that  no 
one  could  say  what  it  would  be  worth,  mi  attention  would 

be  given  to  it.  A  really  fair  presentation  of  a  prospect  in 
a  prospectus  is  futile,  both  because  it  would  fail  to  secure 

subscriptions,  and  because  such  a  presentation  would  make 

any  price  that  would  be  attractive  to  the  promoter  mani- 
festly too  high.  Therefore,  the  knave,  in  his  presentation, 

promises  the  most  he  can  think  of,  knowing  that  the  people 
he  aims  to  reach  will  not  check  him  up.  while  in  the  case 

of  trouble,  he  takes  refuge  in  the  allegation  that  his  prom- 
ises were  based  on  an  honest  opinion;  the  fool  does  not  have 

to  allege  an  honest  opinion,  be  really  believed  all  the  things 
he  promised. 

The  fact  of  the  matter  is  that  promotion  of  companies 
by  public  subscription  for  the  development  of  prospects 

ought  to  !«•  prohibited.  And  yet  there  is  no  way  in  which 
this  can  be  directly  specified,  because  a  prospect  is  hard  to 
define.  But  if  the  law  required  that  all  issues  offered  to 

the  public  be  underwritten,  no  such  enterprise  would  ever 
ear,  because  no  concern  satisfactory  to  the  bank  com- 

missioner would  ever  underwrite  an  issue  based  on  some 

acreage  shoving  a  few  iron  stains. 

The  objection  that  will  be  raised,  no  doubt,  to  this  pro- 
posal is  that  mining  prospects  must  be  developed  or  we 

shall  have  no  mines.  This  is  perfectly  true,  but  let  them 
be  developed  by  people  who  understand  the  chances  in  the 

business,  by  small  syndicates  or  mining  firms,  the  members 
of  whom,  by  dose  contact  with  the  engineers  in  charge,  can 
   adi   to  understand  the  conditions,  if  they  do  not  already 
do  so.  There  are  plenty  of  such,  and  I  will  venture  the 

opinion  thai  the  exclusion  from  tin-  mining  field  of  the 
prospect  companies  fathered  by  knaves  or  fools  will  result 

in  benefit  to  the  industry  as  a  whole,  because  the  money  now 
g  into  purely  chimerical  or  half-baked  schemes  will  find 

satisfactory  investment  in  established  mining  enterprises. 
AU.EX  H.  Rogers. 

Boston.  Massachusetts,  March  '27. 

Shaft-Sinking  Costs  at  Pioche 
The  Editor: 

sir — The  record  of  the  costs  for  sinking  the  Virginia 

Louise  douufe-compartmenl  shaft,  at  Pioche,  Nevada,  to  the 
depth  of  one  hundred  feel,  may  he  of  service  to  your  read- 

ers. This  work  was  done  by  four  men  in  54  days,  during 
which  the  total  number  of  actual  shifts  worked  was  214. 

In  this  district  the  rale  of  wages  paid  by  contractors  for 
hand  work  in  sinking  dry  shafts  is  $4  per  shift,  which  is 

the  union  scale-.  Powder  in  small  quantities  costs  18c.  per 
pound:  Haj  costs  $20  per  ton,  mining  timber  costs  $42.50 

per  M.  ami  other  supplies  in  the  same  proportion.  Item- 
ized at  these  rates  the  cost  of  the  work  is  given  below: 

Labor,  214  shifts  at  $4    $856.00 

Explosives  (300  lb.  powder,  caps.  fuse,  thawing). .  (14.70 
Expense  tor  horses  (hay.  shoeing,  etc.)    54.43 
Tools    liable,  harness,  small   tools,  etc.)    39.80 

One  case  candles  (one-half  ease  left)    4.25 
Hauling  tools  to  the  shaft    6.00 

Sundry   expense       2.75 

$1,027.93 
To  ibis  cost  must  be  added  the  price  of  the  timbers  ami 

[ring  rods,  for  which  1  have  not  the  actual  figures,  but 
which  I  know  to  be  less  than  +4.75  per  foot,  which  makes 
the  total  cost  of  the  completed  shaft  $15  per  foot.  This 

figure,  if  must  be  borne  in  mind,  is  the  contract  cost,  and 
not  the  contract  price,  which  was  an  entirely  different tie  ure. 

While  this  is  a  low  cost  and.  when  compared  to  the  cost 
of  other  shafts  of  the  same  size,  a  very  good  showing,  it  is 

not  described  as  illustrating  any  particularly  rapid  work. 
Were  the  same  men  to  sink  this  same  shaft  a  second  time. 

working  with  the  better  judgment  they  gained,  together 

with  the  added  experience  in  working  in  this  rock,  (hey 

would  reduce  the  cost  a  quarter,  perhaps  more.  And,  again, 

at  .+  15  per  loot  it  might  compare  unfavorably  with  the 
work  done  at  another  shall,  of  the  same  size,  costing  .$50 

per  fool  ;  and  as  a  matter  of  fact  it  would  compare  un- 
favorably if  the  $50  cost  represented  the  best  possible  effort 

  ler  die  governing  conditions,  since  the  $15  cost  is  ad- 
mittedly loo  high  under  the  local  conditions. 

The  shaft  is  well  timbered  with  8  by  8  Oregon  pine 

I  Douglas  spruce)  for  (he  first  25  ft.,  after  which  depth  the 
size  of  the  timbers  was  reduced  to  6  by  8  and  continued  to 
the  100-ft.  mark  with  this  smaller  size.  There  are  two 

compartments,  each  4  by  4%  ft.  in  the  clear,  one  of 
which  is  used  as  a  lnanway.  being  fitted  up  with  platforms 

and  inclined  ladders.  The  hoisting  compartment  is  lined 
with  1-in.  boards,  no  cross-head  being  required  to  this  depth. 

The  opening  in  the  rock  required  for  the  timbers  was  6% 

by  101 2  ft.,  and  each  foot  of  shaft  produced  b\'>  tons  ot 
broken  rock.  The  formation  through  which  the  shaft  was 

sunk  was.  for  flic  first  30  ft.,  a  cemented  gravel,  which 

was  followed  by  a  firm  but  soft  shale  in  which  the  work 

continued  to  the  end  of  the  contract.  In  the  'cement'  the 

ground  was  broken  by  driving  'bulldozers,'  a  simple  bar  of 
steel  sharpened  to  a  point,  in  very  much  the  same  shape  as 

a  lead  pencil,  and  ranging  in  length  from  2  to  4  ft.  The 
holes  made  by  these  points  were  loaded  and  fired  exactly 
a-  a  drill-hole.  After  the  shale  was  reached  all  the  drilling 

was  done  with  churn-drills,  except  for  an  occasional  plug. 
which  would  be  put  in  with  a  hammer  and  hand  steel. 

Hoisting  for  the  firs'.  20  ft.  was  done  with  a  windlass, 

after  which  a  'whip*  was  used,  which  for  shallow  depths  is 
one  of  the  simplest  sysicms  of  hoisting  that  can  be  em- 

ployed. In  Ihis  a  horse  is  harnessed  and  hitched  to  a  cable 

which,  passing  over  suitable  sheaves,  is  attached  to  the 
bucket  in  the  shaft.  To  hoist  the  bucket  the  horse  is  driven 

away  from  the  shaft  until  the  bucket  reaches  the  surface: 
the  horse  is  turned  while  the  bucket  is  being  dumped,  and 

walking  back,  the  bucket  is  lowered.  Knowing  that  a  horse 

will  pull  one-tenth  of  his  weight  at  the  rate  of  220  ft.  per 
minute  easily,  it  is  a  simple  matter  to  show  that  it  is  im- 

possible   for    two    men    to    keep    him    busy    until    the    shaft 
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it  i>.  bowever,  entirely 
lliod  of  hoisting  in  dm  without  taking 

!.•  precautions  whieb  an  needed.    In  taming  the  tun- 

was  ■  nt  with  a  big  7  i'i.  cross  cul  saw. 
was  also  >i-<-.l  for  all  the  Framing  outs  after  <  In- 

timbi  arked.    In  putting  the  timbers  in  the  shall 
a  platform  was  bung  on  the  last  Bet,  and  "ii  tins  platform 
the  men  would  work.  All  timbers,  t""ls.  and  anything 

heavy  was  lowered  in  a  bucket*  attached  i"  a  rope  which, 
dug  through  a  block  in  the  tripod,  was  fastened  i"  a 

windlass. 
To*  Mi  Cos*  ia 

■■-.  Nevada,  April  13. 

The  Mine-Owners'  Liability  for  Accidents 
Tin-  Editor: 

Sir— -Having  duly  elected  to  do  business  under  the  i   i- 
pensation  provisions  of  the  Roseberry  law,  rather  than 
under  the  liability  in  damages  provisions  based  on  aegli- 
gence,  what  then  becomes  the  status  of  the  mine-ow   ■' 
What  are  bis  duties  under  the  law  and  his  liabilities  toward 
hi*  employees!  These  questions  arise  in  every  inquiring 
mind  and  are  entitled  to  specific  answer. 

The  employer  has  the  first  say  as  to  which  law  be  will 
work  under.  All  employees  hired  alter  the  election  of 
compensation  by  the  employer  are  presumed  to  have  ac- 

cepted compensation  if  they  do  not  then  and  there  give 
their  employer  notice  in  writing  that  they  do  not  wish  to 
work  under  compensation.  With  the  employees  who  were 
already  under  a  contract  of  hire  at  the  time  of  such  elec- 

tion of  such  employer  the  ease  is  different.  Section  7  of 
the  Roseberry  law.  which  governs  this  relation,  is  defective. 
H\  decision  of  the  Industrial  Accident  Board,  as  a  major- 

ity of  that  board  understands  that  section,  it  provides  no 
way  whereby  the  old  employee  can  elect  to  come  under 
compensation  except  to  continue  to  work  on  for  thirty  days 
under  the  law  of  liability  for  negligence  without  giving 
notice  that  he  does  not  elect  to  be  under  compensation. 
Al  the  expiration  of  thirty  days  he  is  under  compensation 
and  will  so  remain.  If  an  employee  elect  not  to  be  under 
compensation  when  the  employer  has  elected  to  be  under 
it,  then  the  difference  must  be  settled  between  them  as 

other  disagreements  are  adjusted.  The  employer  can  oper- 
ate under  both  laws  if  he  wishes  to,  but  is  not  likely  to 

wish  to  do  so. 

When  both  employer  and  employee  are  under  the  com- 
pensation provisions  of  the  Roseberry  law,  and  an  accident 

takes  place,  when,  at  the  time  of  the  accident  the  injured 

workman  was  performing  a  service  "growing  out  of  and 
incidental  to  his  employment,"  and  while  he  was  "acting  in 
the  line  of  his  duty,"  if  the  injury  was  caused  by  accident 
and  was  not  the  result  of  a  crime  and  was  not  caused  by 

the  "wilful  misconduct"  of  the  employee,  then  the  employer- 
is  liable  without  regard  to  who  was  to  blame  or  whether  or 
not  anyone  was  to  blame  for  the  accident.  First,  he  will  be 
liable  for  medical  services  and  surgical  appliances  up  to 
•$100.  He  may  select  the  physician  who  is  to  attend  the 
injured  workman.  If  the  employee  is  injured  so  severely 
as  to  require  the  services  of  a  professional  nurse  he  must 
pay  the  full  wages  of  the  injured  man  so  long  as  his  own 
physician  says  that  a  nurse  is  needed,  and  no  longer.  If 
the  injured  person  is  totally  incapacitated  for  work,  but 
only  temporarily  so,  then  be  must  pay  him  65%  of  his 
wages,  weekly,  beginning  the  eighth  day  after  the  injury, 
until  he  is  able  to  go  to  work  again.  If  he  is  permanently 
injured,  but  not  totally  incapacitated,  then  the  employer 
must  pay  him  65%  of  the  difference  between  what  he  was 
able  to  earn  before  he  was  hurt  and  what,  with  due  diligence, 
he  will  probably  be  able  to  earn  after  the  injury.  If  the 
employee  is  permanently  injured,  and  so  badly  hurt  as  not 
to  be  able  to  work  at  all  any  more,  then  his  employer  must 
pay  him  weekly,  the  65%  of  his  wages  already  referred  to 
until  he  had  drawn  what  he  would  have  earned  had  he  kept 
on  at  work  at  the  wages  he  had  been  commanding  during 
the  previous  year  for  three  years  to  come,  provided  that  such 
wages  cannot  be  taken  as  less  than  $1000  nor  more  than 

•     This  »ill  last  Inn,  weeks,     In  the  event 
Of  the  accident    resulting   in   the  death  of  the   injured   v 
man  the  employer  must  paj  the  three  yeai  to  bis 
dependents  weekly,  ;i-  waves  were  paid:  that  is,  the  full 
amount  of  the  wa^es  instead  "t  66fl  .  It  the  dead  man  left 

in.  dependents  then  the  employer  has  onlj  i"  provide  for  a 
funeral  at  a  ,-,.si  qoI  ti  mo. 

After  an  accident  has  taken  place  the  employer  and  his 
injured  employee  are  al  liberty  to  settle  compensation  claims 
m  any  way  mutually  agreeable  t<>  themselves,  either  by  a 

lump  sum    payment    i.r   in   'chips  ami    wlielsl  ones,'    1ml 
anticipated  that  employers  who  avail  themselves  of  the  Urn- 
iieii  liability  of  i   ipensation  will  carry  out  the  provi 
of  compensation  in  g   I  faith  with  their  injured  employees 
and  not  seek  from  thai  vantage  ground  to  drive  the  hard 
bargains  with  them  that  have  s.i  outraged  the  public 
of  justice  miller  ordinary  liability  insurance  as  to  have 
driven  that  form  of  accident,  insurance  out  of  continental 
Europe.  Such  settlements  should  not  be  made  without  the 
consent  of  the  Industrial  Accident  Board,  to  the  end  that  the 
interests  of  society  at  large  may  be  protected  against  in- 

jured persons  becoming  public  charges  through  sacrificing 
rights  which,  if  preserved,  would  have  kept  them  above  the 
1 'overly  line. 
Common  experience  the  world  over  has  shown  that  con- 

troversies seldom  grow  out  of  compensation  issues.  In 
Great  Britain  scarcely  one  claim  in  200  has  to  be  heard  and 
determined  in  any  formal  manner.  The  law  is  so  plain  and 
the  benefits  so  certain  that,  once  both  parlies  understand 
their  rights  under  the  law,  settlements  are  easily  effected  by 
agreement,  wherever  both  parties  want  to  do  what  is  right. 
Where  they  do  not  there  is  always  trouble.  But  if  a  differ- 

ence does  unhappily  arise,  any  party  in  interest  may  apply 
to  the  Industrial  Accident  Board  to  investigate,  hear,  and 
determine  the  rights  of  the  parties,  and  this  it  will  proceed 
to  do  as  expeditiously  and  as  inexpensively  as  possible.  This 
board  is  not  a  court.  It  is  a  board  of  inquiry  and  arbitra- 

tion, all  of  the  members  of  Whom  are  chosen  by  the  state, 
and  when  an  employer  and  his  employees  elect  compensa- 

tion, in  that  very  act  they  mutually  agree  to  leave  to  the 
Industrial  Accident  Board  the  adjustment  of  all  issues  in 
dispute  between  them  regarding  such  compensation  benefits 

and  obligations.  The  findings  of  the  board  as  to  fa'cts  are 
final,  but  if  it  makes  a  mistake  in  law,  or  an  award  is 
procured  by  fraud,  or  its  award  is  inconsistent  with  its 
own  findings  of  fact,  the  proceedings  of  the  board  may  be 
reviewed  and  set  aside  by  a  superior  court.  If  a  superior 
court  errs;  an  appeal  will  lie  from  there  to  the  Supreme 
Court,  but  it  is  not  expected  that  there  will  be  much  liti- 

gation once  the  law  is  judicially  construed.  All  statutes 
have  to  run  that  gauntlet. 

Wherever  compensation  for  industrial  injuries  has  taken 
the  place  of  the  law  of  liability  in  damages  for  negligence, 
it  has  been  found  necessary  to  effect  settlements  of  disputes 
without  appealing  to  the  courts  for  the  reason  that  the 
expense  of  conducting  court  procedures  and  the  delay 
amounts,  in  the  case  of  an  injured  person  flat  on  his  back 
and  with  little  or  no  money  in  the  house,  to  a  denial  of 
justice.  On  an  average,  in  California,  since  1905,  it  has 
required  4  years,  9  and  7/12  months  to  get  a  personal 
injury  case  through  the  courts  to  final  judgment,  by  which 
time  the  injured  man  and  his  family  have  suffered  all  that 

they  could  have  suffered,  whether  they  received  any  recom- 
pense at  all  or  not  for  the  injury  sustained.  Even  in  those 

countries  where  such  controversies  are  heard  by  judges,  it 
is  while  they  sit  as  arbitrators  and  not  as  courts.  The  main 
advantages  of  compensation  to  the  employer  are  that  it 
safeguards  him  against  heavy  verdicts  in  damages,  and  he 
may  pay  the  compensations  in  weekly  instalments,  whereas 
damage  judgments  have  to  be  paid  in  lump  sums.  Also, 
he  is  not  required  to  fight  his  own  men  at  the  instance  of 
liability  insurance  companies  that  have  insured  him  against 
the  consequences  of  lawsuits,  not  accidents.  The  advantages 
of  compensation  to  the  workmen  mainly  are  that  they  get 
their  help  when  it  is  needed  and  rarely  have  to  fight  for 
it.  It  tides  them  over  their  period  of  greatest  adversity, 
and  their  title  to  their  compensation  is  untainted  by  charity* 
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Tlieir  rinht  to  it  is  be  good  as  their  right  t"  wages;  as  -  od 
as  the  right  of  a  soldier  to  a  pension  from  Ins  country 
if  he  left  an  arm  or  a  leg  on  a  battlefield. 

San   Francisco,  March  25.  A.  J.  Pillsburv. 

Interest  in  Mining 
The  Editor: 

Sir — What  is  the  reason  for  the  general  public's  les- 
sened interest  in  mining  1 

While  probably  many  Factors  enter  into  it.  it  appears 
that  the  attitude  of  the  Government  in  making  it  more 

difficult  tor  all  mining  interests  to  conform  to  its  arbitrary 
rulings  has  been  one  of  the  main  causes.  While  the  laws 

governing  prospecting  ami  locating  of  mineral  claims  on 
forest  reserves  are  specific  and  sufficient,  they,  as  often 
construed  by  some  $75  per  month  ranger,  discourage  the 

average  prospector.  Again,  it  is  becoming  more  and  more 

difficult  for  the  ■prospector  to  interest  capital  after  lie  has 
found  something.    The  Land  Office  construction  of  the  laws 
is  such  that  in  many  instances  it   is  difficult   to  G   ply  and 

obtain  patent.  The  Government  appears  to  take  the  posi- 

tion these  days  that  every  locator,  whether  id'  an  agricul- 
tural, coal,  or  mineral  land,  is  trying  to  steal  something 

which  WO  or  1000  years  from  now  may  he  worth  a  million 

or  more  to  the  general  public — this  without  regard  to  the 
execution  of  the  laws  as  now  found  and  construed  for  many 

years.  This,  no  doubt,  has  deterred  mining  men  from 
branching  out  and  assisting  the  prospector.  Consequently 

our  best  men  are  confining  their  efforts  to  patented  and 

proved  or  partly  developed  properties.  These  are  becoming 
scarce.  Recently  one  of  tbe  largest  mining  companies,  out 

of  600  reports  on  mines,  found  only  two  worthy  of  pur- 
chase. It  is  becoming  a  serious  question  what  shall  he  done 

to  revive  interest  in  mining,  especially  in  prospecting  and 
assisting  the  prospector:  for  without  this  the  industry  must 
soon  cease. 

It  is  to  the  prospector,  who  overcomes  hardships  not 
equaled  in  any  other  business,  that  the  mining  industry 
owes  so  much.  Now  there  is  not  one  man  in  the  Held, 

where  there  were  300  ten  years  ago.  Most  practical  min- 
ing  men  and  engineers  of  large  experience  will  admit  that 

a  development  company  which  will  pick  out  a  dozen  pros- 
pects under  the  advice  and  judgment  of  experienced  men. 

and  do  a  certain  amount  of  work  on  each,  eliminating 
those  not  worthy  of  further  development,  will  make  more 

in  the  long  run.  with  less  capital,  than  when  developed 

mines  are  purchased.  Still,  it  is  one  of  the  hardest  things 

in  mining  to  interest  capital  in  the  development  of  a  pros- 
pect except  in  the  rase  of  some  illegitimate  wild-eat  the 

promoter  of  which  has  no  regard  whatever  for  the  merits 

of  the  property  or  for  what  he  smtes  regarding  it.    Thanks 
to   the   action   of   the   postal    authorities  and   to   the    laws   in 

some  of  the  states,  sueli  promotion  is  becoming    e  diffi- 
cult We  can  all  assist  the  cause  if  we  will  only  have  a 

little  backbone,  and.  when  asked  about  a  property  which 
we  know  is  a  fake,  instead  of  passing  it  on  with  the 

Mexican's  shrug  of  the  shoulders  and  quiri!  sain;  fearlesslv tell  the  truth. 

A    revision    of    the    mining    laws    along    the    lines    of    the 

recent  article  by  Horace  W.  Winchell,  in  the  Mining  and 
Scientific   Press   of   March   9,   1012.   is    very   much    to   be 

especially  so  in  the  authorization   of  appeals   from 

the  decisions  of  the  political  officers.    That  abuse  of  power 
in    this    connection    should    have    been    allowed    to    continue 

without  an  uprising  is  remarkable,  and  certainly  no  credit 
to  the  intelligence  of  the  Mining  fraternity. 

It  is  not  believed  that  American  citizens  will  lake  kindly 
to  any  system  of  leasing  fr    the  Government.  It  is  in- 

herent   in   our  own   i   pie  as  a    race   to   want    to  own   that 
in  which  we  are  interested,  ll  will  he  admitted  that  the 

West    would    never    have    heel     opened    and    developed    under 

other  conditions.     Leasing   from   the  Government,   perma- 
nently,   and    the    leasing    from    the    individual     for     a     few 

months  or   a   year,   are  separate   and   distinct    propositions. 
It    will    not    be   difficult    to    place    sufficient    restrictions 

around  our  present  or  revised  laws  to  properly  protect  all 

interests.  We  must  get  together  and  pull  together,  if  we 

would  reinstate  mining  in  its  legitimate  place.  There  is 

plenty  of  capita!  for  honest  milling  enterprises  if  the  cap- 
italists be  shown  that  they  have  a  chance  of  success  equal 

to  that  in  oth>r  lines  of  industry.  In  the  mining  of  pre- 

cious metals  competition  is  practically  eliminated,  and  this 
should  give  the  industry  the  preference. 

Ely.  Nevada,  March  2.S.  Engineer. 

Agitating  and  Ciculating  Solutions 
The  Editor: 

Sir — Under  the  above  caption  you  figure,  in  your  issue 
of   February   13,  a  device  which   is  apparently  offered  as 
an  innovation.  It  is.  as  a  matter  of  fact,  a  rather  crude 

application  of  a  method  which  I  developed  some  years 

ago  and  employed  with  great  success  in  the  agitation  of 
slime  in  the  cyanide  process.  The  system  was  fully  de- 

scribed, with  illustrations,  in  an  article  published  in  the 

Engineering  and  Mining  Journal,  February  11.  1004,  en- 
titled 'Trapezoidal  Slime  Agitator.'  ll  was  so  designed 

as  lo  keep  the  entire  mass  of  pulp  in  active  movement 

and  to  carry  large  quantities  of  air  deep  into  the  solution 

by  means  of  the  vortex  formed  where  tbe  stream  from 

the  pump  impinged  npon  the  surface.  The  vat  was  shal- 
low and  wide  at  the  feed-end.  ami  narrow  and  deep  at 

the  discharge-end.  The  jet  swept  the  inclined  bottom  of 
the  vat,  and  eddies  formed  on  each  side  continuously  car- 

rying the  pulp  into  the  central  current.  The  delivery-pipe 
from  the  pump  was  accurately  bent  into  a  curve  offerinp. 
a  minimum  of  resistance  to  tbe  circulating  pulp,  and  the 

power  requirement  for  circulating  a  vat  containing  20 

tons  of  slime  I  dry)  diluted  to  about  <'.">< ,  moisture  was 
a  trifle  less  than  2%  bp.  Tbe  high  velocity  of  impact 
was  also  found  to  assist  in  flocculating  highly  aluminous 

slime,  thus  facilitating  a  high  recovery  of  the  gold-bearing 
solution. 

As  this  system  was  elaborated  so  far  beyond  the  sug- 
gestion thrown  out  in  your  article,  it  seemed  to  me  desir 

able  to  again  direct  attention  to  its  merits.  The  device 
is  not  covered  hv  patent,  and  was  freely  offered  to  the 

profession.  It  will  he  found  extremely  efficient  as  an  agi- 
tator and  aerator,  and  at  the  same  time  very  economical 

of   power.  CotJRTENAV  Dr  K.u.n. 

Tucson.  Arizona.  April  22. 

Mining  of  sulphur  in  Louisiana  is  an  interesting  proc- 
ess. The  sulphur  deposit,  situated  near  Lake  Charles,  lies 

about  440  ft.  beneath  tbe  surface  and  is  about  100  ft. 

thick.  Beds  of  quicksand  overlying  the  sulphur  render  the 

sinking  id'  shafts  impossible,  and  the  sulphur  is  therefore 
pumped  to  the  surface.  A  well  is  driven  through  the 

overlying  strata  to  the  sulphur-impregnated  beds,  in  much 
the  same  maimer  as  is  usual  in  sinking  wells  for  oil  and 

gas.  In  each  well  there  are  placed  four  concentric  line- 
of  pipe,  having  diameters  ranging  from  10  in.  to  1  in. 
Superheated  water  and  hot  air  are  forced  down  the  pipes 

and  the  spaces  between  them  to  melt  the  sulphur  and  to 

bring  it  to  the  surface.  The  hot  water  flows  down  between 
the  Iwo  outer  pipes,  which  are  respectively  10  ill.  and  (> 

in.  diameter,  and  passes  into  the  sulphur-bearimr  mass, 

melting  the  sulphur.  The  quantity  of  sulphur  melted  anil 
the  range  of  action  of  the  water  depend  on  the  tempera- 

ture of  the  water  and  on  the  pressure  at  which  it  is  sup 

plied.  The  heavy  melted  sulphur  runs  back  into  the  sumo 
around  the  bottom  of  the  well  pipe,  which  it  enters  through 

holes  (provided  tor  this  purpose.  Hot  compressed  air  is 

forced  down  throuirli  the  smallest  or  1  -in.  pipe  and  at 
the  bottom  of  the  well  mixes  with  I  he  melted  sulphur  and 

forms  an  aerated  mass  sufficiently  low  in  specific  gravity 

to  allow  the  water-pressure  to  elevate  the  melted  sulphur 
to  the  surface,  where  it  is  discharged  into  large  rectangular 

vats,  constructed  of  roltgh  planking.  The  dimensions  of 
thi'  vats  vary  somewhat,  hut  they  are  made  as  large  as 
350  by  250  by  40  ft.,  and  some  of  them  are  so  arranged 

that  ra  Iroad  trains  can  pass  between  them.  After  tin* 
sulphur  has  cooled  and  solidified,  il  is  regularly  mined. 
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Special  Correspondence 
NEW  YORK 

mi  ■»  Loss  \rrtcn  Market.    Copper  Production. 
.\>i\i...iumi.  Doubles  Dividends.    Reports  oi   Poh 

PHYRIE8        I;i:miii:m'<    FAILURE,      QENRRAI     \otis. 

The  loss  of  ili"   ntcrmc  caused  a  backset  in  the 
market  in  Eastern  financial   tree,    Ii  is  somewhat  shame 

tul  l>i  speak  of  the  one  exception  in  this  regard:  the  prom 
inenee  given  to  wireless  telegraphy  in  this  occurrence  has 

been  widely  n-...i  as  advertising  matter  to  further  the  huge 
manipulation  thai  is  being  earned  forward  in  the  various 

•  >i  the  Marconi  wireless  companies. 
The  copper  situation  remains  very  interesting.  The  besl 

authorities  are  estimating  increased  output  at  150,000,000 

Mi..  Inii  as  opposed  i"  this  ii  is  argued  that  this  increase 
in  copper  production  will  not  catch  up  with  the  increasing 

rate  of  consumption.  This  is  altogether  a  question  of  gen 

era)  business  conditions,  rather  than  a  question  of  the  fac- 
tors tliat  are  inherent  in  the  copper  situation  alone.  The 

usee  ..i  copper  metal  have  been  greatly  extended,  and  a 
careful  analysis  of  the  future  is  of  more  importance  than 

  iparisons  with  the  past.     It   is  said — though  the  state 

RAY    CONCENTRATOR,    FROM    TOP   III'    POWER-HOUSE. 

ini'iit  must  be  taken  with  large  grains  of  salt — that  the  cop- 
per producers  have  been  compelled  to  ad  very  strenuously 

to  prevent  a  runaway  market  in  the  metal,  and  that  prices 

  Id  easily  have  been  pushed  to  much  higher  levels.     It  is 

a  little  hard  to  accept  this  statement  without  qualification, 

alter  the  long,  dull,  lean  period  which  the  copper  producers 
have  experienced  is  considered.  Though  producers  have 

been  able  to  push  quotations  to  higher  levels  without  dilli- 
ctillv.  on  the  other  hand  there  is  some  danger  of  curtailing 

consumption  by  this  very  measure.  Low  prices  made  for 

wider  uses  of  the  metal,  while  advanced  quotations  tend 
to  drive  consumers  to  the  use  of  cheaper  substitutes.  It  is 

beyond  question  that  the  public  is  beginning  to  accept  higher 
prices  without  as  much  skepticism  as  ruled  till  or  90  days 
ago.  Perhaps  one  of  the  best  indications  is  the  tone  of 

the  report  made  by  the  chairman  of  the  board  of  the  Rio 

Tinto  at  its  recent  meeting.  The  Rio  Tinto  is  not  a  mine, 

it  is  an  institution ;  a  copper  producer  about  which  much 
history  has  been  written,  and  the  only  property  to  which 

can  be  applied  the  famous  passage  of  Macaulay  regarding 

the  Church  of  Rome  in  his  essay  on  Ranke's  History  of 
the  Popes.  Rio  Tinto.  like  the  Church  as  described  by 

Macaulay.  "reaches  back  into  the  shadowy  ages  of  anti- 

quity", a  producer  for  many  centuries.  The  chairman 
spoke  in  hopeful  tones  of  the  campaign  as  laid  out  for 
years  to  come.  The  Rio  Tinto  is  now  making  a  large  share 

of  its  profits  from  the  pyrite  and  wash-ores  used  in  the 
manufacture  of  sulphuric  acid.  Rio  Tinto  is  remarkable 

in  that  it  is  a  mine  operated  without  the  heavy  expenditures 

for  development  that  are  ordinarily  required  on  this  side. 

The  improved  conditions  in  the  copper  market  are  be- 
ginning to  show  in  the  resumption  of  dividends,  and  in 

increased  payments  by  those  properties  that  did  not  sus- 
pend distributions;  and  also  in  increase  in  value  which  has 

brought  quota!   t  up.  altlii  olun   t   Iradinj 

not  increased  proportionately,     A  tier  much  discussion  ami 

In   way  <'i   stock-market  capital,  the  Amalgamated 

Copper  has  double. I  lis  quarter!)  dividend  and  is  now  paj 

i   per  quarter,  being  at  the  rate  of  I',      The  shares 
are  ~i  it  I  selling  verj   much  too  high  it  divid   I  record  is 
to  be    isidered  apart  from  market  action,    Amalgamated 

is  a   trading   issue,  as   distinguished    fr     an    investment 

issue.     North  Butte  is  evident)}   making  strenuous  efforts 

to  gel   back  into  its   former  position,  and  the  property    is 

being  much  discussed  in  New  York  ami  in  Boston  with  rel 
erence  to  its  possibilities,  and  every  favorable  development 

i-  being  emphasised.    There  has  been  a  little  'odd  lot'  m-in ily    in    Anaconda.      A    good    u   v    of    the    Butte    Caliliou 
shareholders,   feeling   thai    their  holdings  ill    An;   la   were 
too  small  to  lock  up.  have  liquidated  them  iii  the  market. 

Borne  weeks  ago  il  was  rather  expected  thai  an  early  an- 

nouncement   WOuld   he  made  of  llie  taking  over  of  the  Shal- 
luck-Arizona  by  the  Phelps-Dodge  interests;  evidently  the 
ileal    could    not    be  consummated.      It    is    now    reported    thai 

the  Shattuck  will  resume  individual  operation  and  proceed 
with  the  erection  of  its  smelter  as  was  formerly  outlined, 

'I'he  Arizona-Morenci  Copper  Co.  is  soon  to  begin  develop- 

ment with  a  view  to  early  production.  The  company's 
property  lies  next  to  thai  of  the  Arizona  Copper  Co.  and 
the  boards  of  the  two  companies  are  largely  identical. 

The  development  in  the  Shannon  and  in  the  Arizona  Cop- 

per Co.'s  ground  has  been  such  Ihat  the  board  now  feels 
that  ii  is  justified  in  proceeding  to  make  a  mine.  Hitherto 
H.nk  has  been  confined  to  prospecting  rather  than  to 
actual  development. 

The  showing  lo  be  made  during  the  coming  year  by  the 

porphyries  is  an  interesting  feature,  at  the  moment,  on 
account  of  the  recent  publication  of  the  annual  reports  by 

most  of  them.  The  report  of  Ray  Consolidated  covers 
nine   months  of   the   year  PHI.   and   shows   the    production 

of  14,935,    lb.  of  copper.     Costs  are  figured  at  il1  *  per 

pound.  But,  inasmuch  as  the  period  covered  included  the 
work  of  Inning  up  the  mill  and  similar  preliminary  expense, 

it  is  only  reasonable  to  anticipate  a  much  lower  cost.  The 
profit  for  the  nine  months  was  $298,640,  though  this  must 
not  be  considered  an  index  to  future  earnings.  The  fifth 

annual  report  of  the  Nevada  Consolidated  covers  fifteen 

months,  owing  to  a  change  in  llie' fiscal  year,  consequently 

the  current  report  cannot  be  compared  with  that  of  the 

year  previous.  Copper  produced  during  the  fifteen  months 

was  78,541,670  lb.,  at  a  cost  of  6.97c.  laid  down  in  New 
York.  The  report  states  thai  during  the  months  of  May, 

June,  and  duly  there  was  handled  a  large  tonnage  of  ex 

ceediimlv  low-grade  ore  of  a  copper  content  not  heretofore 

considered  commercially  valuable,  the  result  being  that  the 

Nevada  Consolidated  can  estimate  a  considerably  added 

tonnage  in  its  ore  reserves.  The  company  carried  forward 

to  surplus  $1,828,782,  the  total  surplus  now  being  $10,899,- 
142.  The  Chino  Copper  Co.  has  just  published  a  report 

covering  work  done  during  the  past  eighteen  months,  show- 
ing a  tonnage  of  developed  and  partly  developed  ore  in 

excess  of  45,000,000  tons.  D.  C.  darkling,  general  man- 
ager, in  his  estimate  places  developed  ore  at  practically 

55,000,000  tons,  of  which  32,000,000  Ions  can  be  handled 

by  steam-shovel.  This  would  give  to  Chino  a  life  of  30 
years  with  the  mill  handling  5000  Ions  per  day.  From  this 
estimate  il  would  appear  that  Chino  is  to  be  one  of  the 

important  factors  in  copper  production.  The  report  of 
the  Miami  Copper  Co.  does  not  show  the  cost  of  ils  copper 
laid  down  in  Xew  York,  but  estimates  its  copper  cost  with 
the  product  on  board  cars  at  Miami  at  5.80c,  per  pound. 

J.  Parke  Charming,  consulting  engineer  to  the  company, 

estimates  ore  reserves  at  18,000,000  Ions,  but  adds  that  he 

does  not  consider  the  possibilities  of  the  company's  ground 
by  any  means  exhausted.  He  states  thai  vigorous  explora- 

tion work  will  be  carried  forward  during  the  coining  year. 

The  mill  tests  which  are  being  carried  on  at  the  Inspira- 
tion Consolidated  are  said  to  be  satisfactory,  and  it  is 

rather  expected  that  records  in  the  way  of  concentration 
will  he  broken  when  the  plant  gets  under  way.     The  Giroux 
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;:  contracl  i"  furnish  a  minimum  of  900  tons 

of  ore  to  the  Steptoe  plan)  of  the  Nevada  Consolidated. 
This  contracl  was  to  become  effective  t lie  mi. Idle  of  May. 

Qiroux  is  bedg  .  i  little,  and  it  is  now  doubtful  whether 

shipments  will  begin  before  tin-  first  of  June.  The  OirouX 
shareholders  are  a  very  patient  crowd;  they  have  w; 

long  for  the  making  of  a  mine,  and  apparently  the  end 
is  not  yet  in 

A  receiver  lias  been  appointed  for  the  Manhattan  Secur- 

ities i'"..  which  has  been  promoted  in  mining  ventures  in 
ami  about  Elko,  Nevada.  The  subsidiaries  of  this  company 

the  Elko  Realty  &  Development  Co..  the  Tuscarora- 
Nevada  Mines  Co..  ami  the  Gardner  Crusher  Co.  The  in- 

dividuals behind  II   >mpany  are  hankers  ami  capitalists 

nl  New  York  and  vicinity.  The  mining  market  in  New 
York  suffered  something  of  a  setback  by  the  recent  fail- 

ure of  .1.  Thomas   Reinhardt.     Reinhardt  was  one  of  the 

spectacular  promoters  of  the  Porcupine  boom,  ami    iduct- 

eil  one  or  two  'sky-rocket'  manipulations.  His  linn  re 
cently  opened  offices  in  London  ami  maintained  branches 

in  Toronto  ami  Boston.  The  office  was  closed  without  any 

notice,  ami  the  usual  string  of  employees  who  came  'town 
to  work  found  the  doors  locked  on  Monday  morning. 

The  large  mining  interests  operating  in  Mexico  with  bead- 

quarters  in  New  York  an-  more  than  ever  disturbed  h.v 
reason  of  the  unsettled  conditions  prevailing,  especially  as 
il  appears  that  matters  must   he  worse  before  they  mend. 

BOSTON 

Boston  Yu.w  of  the  Copped  Situation. — H.  J.  Stevens' 

Death.— Company  Reports  and  Theib  Effects. 

The  statement  has  been  made  recently  that  there  has  been 

an  accumulation  of  about  70,000,000  lb.  of  copper  which 
has  been  held  back  by  Hie  refineries  in  finished  and  un- 

finished shape.  This  claim  was  given  some  attention,  hut 

has  since  been  denied  by  a  leading  copper  interest  here 

which  says  the  excess  of  mine  outpu!   over  refinery  during 
the  lasl  eight  months  cannot  a   unt  to  more  than  one-half 

uf  that  figure.  Whatever  unrefined  copper  is  carried  by 
the  refineries  is  nol  considered  in  the  light  of  exeess  bag- 

gage at  all.  The  refineries  during  1011  cleaned  up  their 
[stocks  ami  when  the  mines  increased  production  at  the  end 

of  lull,  following  the  improvement  in  the  price  of  the 
;il.  il    was  decided  that    normal  stocks  of  unrefined  enp- 

l  er  si   Ill  he  accumulated  again  in  order  to  guard  against 
delays  and  to  insure  regular  deliveries.  It  is  believed  in 

Boston  that  the  cupper  situation  is  about  as  strong  funda- 

mentally as  il  appears  superficially.  Owing  to  the  organ- 
ization of  the  industry,  both  producers  and  consumers  are 

working  on  closer  margins  of  stocks  than  heretofore.  The 

present  metal  surplus,  whether  viewed  in  a  domestic  or 

world-wide  sense,  is  less  than  enough  to  supply  the  demand 

for  .'ill  days.  There  seems  In  be  no  reason  why  copper should  not  hold   its  gain  around  the  lfie.  mark. 

Boston  learned  with  great  regret  of  the  death  of  Horace 

J.  Stevens,  the  publisher  of  'Stevens  Copper  Handbook,' 
of    Houghton,    Michigan.      Mr.    Stevens    had    not    been    in 

-   I   health    Tor  several   years   past,  his  invalidism  at  times 
delaying  the  publication  of  his  handbook.  He  visited  Bos- 

ton from  time  to  Hum  and  was  always  a  welcome  visitor, 

im  tlic  old  eountrj  editor  tyye  he  developed  into  one 

of  Hie  wurld's  best  known  authorities  on  copper  mining. 
He  mil  only  ably  reviewed  copper  mines,  but  enriched  his 

work  with  pithy  comments,  some  of  which  brought  him 
threats  of  libel  suits  ami  othea  reprisals.  He  left  his  im- 

press on  the  copper  industry  ami  his  death  leaves  a  vacancy 
which  will  he  hard  In  fill,  as  he  did  much  to  cement  the 

1   1   of   interest   between    Boston  and   the   Lake  country. 
Among  other  things,  the  porphyries  are  revolutionizing 

methods  among  the  copper-mining  companies  as  to  pub- 
licity. The  stockholders  of  the  Nevada  Consolidated  ami 

I'himi  companies  have  recently  received  very  elaborate 
statements  for  the  period  ended  December  31,  1911,  Along 
with  the  statements  are  photographs  of  the  mines  and  mills. 

ther    with    other    illustrations,    making    a    graphic    and 

altogether  instructive  presentation  to  the  stockholders.  One 

by  one  tin-  copper  companies,  new  and  old.  an-  acquiescing 
to  the  public  demand  for  full  publicity.  All  the  porphyry 

directors  are  warm  advocates  of  that  policy.  The  state- 

ments of  Chujo,  Nevada  Consolidated,  and  Kay  Consoli- 
dated   an-   each    for   mure   than    a   year,    (he   changes   being 

le    iii    order   I   ake   tin-    fiscal   year  the   calendar  year. 
Tin-  report  of  Chino  brings  the  company  up  from  the  date 
of  starling  operations  In  the  last  day  of  1911.  The  re- 

port of  Ihe  Kay  Con.  Co.  was  for  18  months.  Ray  Con- 

snliilaled's  report  was  considered  good  in  Boston.  The 
stock  has  acted  quite  slow  market  wise,  hut  those  convers- 

ant with  the  property  readily  understand  that  it  is  an 

immense  project  and  one  which  is  being  carefully  worked 
nut.  The  company  just  now  is  going  through  the  process 

of  carefully  swallowing  Kay  Central — which  morsel  it  re- 
cently secured — and   until  this  has  been  done  link-  in  Ihe 

way  of  an  active  market     venienl   can  he  expected.     The 

total  tonnage  for  ihe  Ray  Con.  is  given  al  77,314,470  tons. 

averaging  -.17',  copper.  Of  this  total,  64,700,000  tons  are 
fully  developed  and  ihe  balance  only  partly  developed. 

S   id  only  I"  the  Ray  Con.  report   in   real  interest   was 

Ihe  Chino  Cupper  news.  Chino  partly  paid  stock  was  ad- 
mitted April  22  to  trading  on  the  Stock  Exchange.  The 

news  was  given  out  that  the  recent  issue  of  new  stock  by 

tin-  company  was  all  taken  up  by  stockholders.  The  re- 
port issued  by  the  company  covering  the  period  from  the 

date  of  starling  operations  to  the  last  day  of  1911.  was  a 

S   I  one.  In  that  period  Chino  produced  9S6.375  lb.  cop- 
per, for  which  il  received  L3.3c.  per  lb.  Since  cost  of 

production  was  slightly  under  lite,  per  lb.,  which  has  since 

been  reduced  In  around  7'  2r.  per  lb.,  the  net  profit  for  the 

company  totaled  $131,232.  The  company  now  has  devel- 
oped over  54,980,646  tons  of  ore.  averaging  2.24%'eopper. 

Of  Ihe  entire  total,  almost  60%,  or  about  32.000,000  Ions, 
can   be  mined  by  steam-shovels. 

GLOBE,  ARIZONA 

J.  P.   Channing  on  Miami   Conditions. 

J.  Parke  Channing,  vice-president  and  consulting  engi- 
neer of  the  Miami  Copper  Co.,  on  a  visit  to  the  mine, 

spoke  as  follows : 
"On  the  570-ft.  level  the  ore  being  opened  has  a  copper 

content  fully  up  to  the  average  for  the  orebody.  I  have 
never  estimated  more  than  SO  ft.  of  ore  below  this  level. 

but  am  confident  that  it  will  extend  much  deeper,  and 
when  the  time  comes  a  cross-cut  will  be  driven  from  the 

main  shaft  on  the  720-ft.  level.  Unexpected  ore  was  found 
on  the  420-ft.  or  present  extraction  level.  On  all  the 
levels  above,  the  northern  limit  of  the  orebody  has  been 

determined  by  an  apprnximatly  east  and  west  fault,  but 
on  the  420-ft.  level  a  drift  north  through  this  fault  has 

passed  through  good  ore  for  a  distance  of  100  ft.  The 
cost  of  mining  for  last  year,  as  shown  in  our  annual  re- 

port, was  $1.21  per  ton.  It  might  have  been  40c.  less  if 
we  had  desired  to  mine  waslefully  and  without  regard  to 

tin-  Safety  of  Ihe  men.  The  excessive  cost  was  due  to  the 
large  amount  of  square-setting  and  top-slicing.  Produc- 

tion is  at  the  rale  of  not  quite  3,000,000  lb.  of  copper  per 

month.  In  Ihe  concentrator  the  Deister  tables  are  doing 

good  work,  but  changes  will  be  made  in  the  crushing  ma- 

chinery. The  Hardinge  pebble-mills  have  demonstrated 
their  superiority  over  the  Chilean  mills  for  fine  grinding 
and  v  ill  probably  eventually  replace  them  in  all  units. 

It  is  also  probable  that  the  rigid  rolls  used  for  the  inter- 
mediate crushing  will  he  gradually  replaced  by  heavy  spring 

rolls  in  all  units.  The  Traylor  Engineering  Co.  is  build- 
ing for  us  a  heavy  set  of  spring  rolls.  16  by  42  in.,  hut 

will  have  a  much  more  massive  frame  and  heavier  con- 

struction than  those  now  in  use.  Seven  Crocker-Wheeler 

150-hp.  motors  have  been  ordered,  to  replace  the  100-hp. 
motors  now  used  in  driving  the  rolls.  Hardinge  ball-mills 
have  been  tried  against  the  rolls,  but  have  not  thus  far 

proved  equal  to  them.  Their  steel  consumption  is  appar- 

ently greater  than  that  of  Ihe  rolls." 
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RHODESIA 

Bh  v\  \     M'Ki  n\\  \ 

Mended  two  or  thine  small  Rhodeaian  Bota 

tiona  of  I  iled  bj  the  result  of  the  Turquoia  deal 

■  iiurv  mining  in.'u  arc   putting  another  rompanj    '"' 
the  Smiili   American   public.     This  latest   venture  I* 

termed  t;  Ltd.,  and  the  claims  to  !"■ 
acquired  and  worked  air  situated  in  the  Mazoe  district  of 

onaland  an. I  about  three  miles  from  1 1  »**  Jnmbo  rail 

»ay  station.    It  i-  proposed  i"  erect  a  3-stnrap  mill 
estimated  that   a   profit   of  C4000  during  the   iii>i    sis 

months  will  result    The  capital  of  the  companj  is  a  modesl 

-  100.    The  property  lias  been  reported  on  by  three 
well  known  Rhodeaian  mining  men,  Messrs.  Mumford,  Ep- 

and   11.   Fraser  Roche.     From  their  reports  ii    would 

appear  thai  the  property  is  pegged  on  old  workings  fr   
which  "iv  lias  been  mi   I  to  a  depth  "I    150  ft.     A   main 

shall   lias  1   n  driven   114   ft.,  ami  a  drift   put   ill   120  ft. 

iii  tin-  west  ami  190  ii.  in  the  east  exposes  the  vein  for  the 

whole  "i'  thai  distance.  Ii  is  stated  that  the  vein  averages 
in  dwt,  over  12  in.  tin-  Mn  ft.  Messrs.  Mumford  ami  Epton 
estimate  that  there  is  1600  inns  of  ore  above  the  ill  ft. 

level,  which  they  state  should  produce  a  profit  of  from 

£60(1"  to  £7000.  " Affairs  at  Rhodesia  cannot  be  termed  exciting  at  the 

present  moment.  The  output  docs  mil  fluctuate  greatly 
and  one  hears  of  few  new  limls.    Furthermore,  there  has 

been  something  in  the  nature  almost  of  a  stampede  on  the 

part  of  certain  Witwatersrand  linns,  who  a  couple  of  years 
ago  rushed  representatives  into  Mashonaland.  The  General 

Mining  &   Finance  Corporation,  Messrs.  A.  Goerz  &  Co., 
anil  Sir  Abe  l.ailcy,  are  retiring  from  the  Held  ami  other 

wealthy  ami  influential  Johannesburg  and  London  houses 

are  doing  practically  nothing  in  Rhodesia  at  the  present 

day.  As  against  this  il  must  be  recorded  that  the  Consoli- 
dated Gold  Fields  of  South  Africa  has  greatly  strengthened 

its  grip  on  the  county  ami  by  the  absorption  of  the  Rho- 
desian  Exploration  &  Development  Co.  has  become  a  most 

powerful  factor  in  Rhodesia,  second  only  to  the  Chartered 
  npnny.      The    progress   of   development    is    also    a    very 

decided  bull  point.  A  little  while  ago  a  reliable  estimate 

of  ore  reserves  in  the  territory  prepared  by  the  Rhodesia 

Chamber  of  Mines  showed  that  the  developed  profitable  ore 

in  sight  amounted  to  6,280,908  tons  containing  gold  to  the 

value  of  £13,0in.22b',  or  sufficient  to  maintain  the  present 
output  for  a  period  of  five  and  a  half  years.  No  mines 
belonging  to  small  workers  are  included  in  this  estimate, 

though  properties  of  this  class  were  responsible  for  26% 

of  the  output  for  last  year.  Discussing  these  figures  at  the 
annual  meeting  of  the  Chamber  held  in  Bulawayo  the  other 

day,  Mr.  Mitchell  said  the  figures  relating  to  the  industry 

were  such  as  to  show  there  was  going  to  be  no  diminution 

in  the  activity  of  the  industry.  At  the  same  time  Mr. 
Mitchell  admitted  that  an  early  or  marked  rise  in  the  gold 

yield  of  the  territory  is  not  to  be  expected  at  the  moment, 

but  it  is  evident  that  with  development  now  proceeding  on 

all  sides,  with  the  prospect  of  better  conditions  in  the  labor- 
market  and  with  the  proposed  railway  extensions  the  day 

of  increased  gold  declaration  is  approaching. 

In  Northern  Rhodesia  no  remarkable  activity  is  to  be 

observed  at  the  moment  of  writing.  The  railway  to  the 

Congo  frontier  was  completed  long  ago,  but  capital  and 
interest  appear  to  have  been  carried  on  beyond  it  to  the 

much-debated  copper  fields  of  Katanga,  and  but  little  seems 
to  have  been  absorbed  by  British  enterprise  in  Northwestern 
Rhodesia.  However,  the  Board  of  Directors  of  the  Bwana 

M'Kubwa  Copper  Co.  proposes  to  proceed  with  the  erec- 
tion at  the  mine  of  a  plant,  capable  to  begin  with  treating 

200  tons  of  ore  per  day.  It  will  take,  it  is  estimated,  about 

18  months  to  complete  this  equipment.  It  is,  however, 

hoped  to  have  a  first  unit,  of  75  tons  per  day  capacity, 

at  work  on  high-grade  ore  before  the  end  of  the  cui'- 

rent  year.  The  Bwana  M'Kubwa  mine  is  situated  a  few 

miles  south  of  the  Congo  Free  State's  southern  frontier,  and 
it  is  famous   for  the   beautiful   specimens  of  malachite   it 

produces,     It,  in  fact,  lina  '  unci  not  without 
in,   that    u    would    paj    the   company   battel    to   sell 

malachite  than  to  produ   ppor. 

LONDON 

Flotation  Companies  Unite.    Broken  tln.i.  Conckntiu 

tkis.    sas     Francisco    del    Oho    Appajbs.    ■ 

v 

li  has  been  proverbial  that  il  i  if  rival  Dotation 

processes  have  I   n  hopeless!)   irreconcilable  when  proposi 
lions  were  advanced  for  the  amalgamation  of  interests  and 

rights  and  the  suspension  of  legal  hostilities.     Ii 
comes  a-  a  surprise  to  find  that  the  owners  of  the  De  Bavay 
patents  on  tl   ne  part   and  il   wners  of  the  Sulman 

Picard-Ballol    patents  on  the  other   pari    bave   buried   the 
hatchet  and  agreed  to  a  i   ling  of  the  royalties  as  fai 

Australasia  i-  concerned.  The  new  arrangement  does  not 

interfere  in  any  way  with  the  rivalry  of  the  processes  from 
a  commercial  point  of  view,  and  the  businesses  are  no!  to  be 

amalgamated.    Briefly,  a  new  c   ipany  is  to  be  formed  in 
Australia  i   Heel  royalties.    The  Amalgamated  Zinc  (De 

Bavay's)  lakes  4.V,  of  tin-  capital  and  Minerals  Separa- 
tion 55%.  The  chief  users  of  the  two  processes  arc  Amal- 

gamated Zinc  rai  the  one  hand  and  the  Sulphide  Corpora- 
tion ami  Zinc  Corporation  on  the  other.     These  three  will 

pay  their  royalties  to  the  new  company.     Il   will   be  sc   
therefore  that  Minerals  Separation  will  receive  a  profit 
from  the  De  Bavay  work,  but  on  the  other  hand  the  De 

Bavay  people  will  obtain  a  profit  from  the  work  done  by 

the  Minerals  Separation  process  at  the  Sulphide  Corpora- 

lion  and  the  Zinc  Corporation.  The  reason  why  Ibis  settle- 
ment was  made  was  that  each  side  admitted  that  the  other 

had  an  indisputable  right  to  its  particular  processes. 
Minerals  Separation  had  commenced  an  action  against 

Amalgamated  Zinc  for  infringement  of  their  oil  and  bubble 

patents,  but,  on  the  other  hand.  Amalgamated  Zinc  bad  the 

option  on  the  Potter  hot-aeid  patent.  Both  sides  are  rep- 
resented by  strong  and  usually  unyielding  men,  but  even 

they  had  to  admit  that  the  force  of  circumstances  was 
stronger  than  that  of  their  own  personalities.  Hence  the 
sell  lenient.  The  combined  interests  are  not  yet  absolutely 

free  from  legal  trouble,  because  the  appeal  by  the  Elmores 

against  the  Minerals  Separations'  Australian  judgment  has 
not  yet  been  heard  by  the  Judicial  Committee  of  the  Privy 
Council  in  London.  Until  this  judgment  is  rendered,  I  do 

not  consider  it  advisable  to  review  the  flotation  position 

created  by  the  De  Bavay-Minerals  Separation  agreement. 
The  progress  in  concentration  practice  at  Broken  Hill  is 

well  exemplified  by  the  improvements  recently  introduced  by 
W.  E.  Wainwright  at  the  Broken  Hill  South  Silver  mine. 

With  practically  the  same  tonnage  of  ore  and  with  no  im- 
portant difference  in  the  amount  or  quality  of  the  lead  con- 

centrate he  has  been  able  to  increase  the  output  of  zinc 

tailing  from  95,990  tons  during  the  first  half  of  1911  to 

123,969  tons  during  the  second  half,  reducing  the  worthless 
tailing  from  29,420  tons  to  10,571  tons  and  the  troublesome 
slime  from  23,017  tons  to  19,911  tons.  The  value  of  bis 

work  is  made  more  obvious  by  saying  that  he  now  obtains 

81V&%  of  the  zinc  of  the  original  ore  in  the  zinc  tailing 

instead  of  only  71%  six  months  before.  The  improvement 

in  this  lead-mill  may  be  fully  appreciated  when  we  remem- 
ber that  three  years  ago  only  47%  of  the  zine  of  the  ore 

was  found  in  the  zinc,  tailing.  It  is  true  that  the  more  re- 

cent success  of  the  plant  is  due  to  the  Amalgamated  Zinc,- 
the  company  that  treats  this  zinc  tailing  to  produce  the  zinc 

concentrate,  accepting  a  tailing  containing  a  unit  less  of 
metal,  but  the  fact  that  they  are  willing  to  do  so  goes  to 

prove  that  their  process,  De  Bavay's,  is  also  improving  in efficiency. 

The  troubles  at  the  San  Francisco  del  Oro  mine  at  Parral, 

Chihuahua,  seem  never  to  end.  The  mine  was  introduced  in 

England  in  1903,  and  it  contains  argentiferous  sulphides 
of  lead  and  zinc.  At  first,  the  best  ore  was  shipped  to 

smelters,  but  in  1908  it  was  decided  to  erect  a  concentrating 

plant   that   would   make   it   possible   to  beneficic.te   a   much 
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larger  amount  "I   the  ore.     The  plan  was  to  sell  the  lead 

i   tentrate*  locally,  ami  to  ship  the  zinc  middling  to  electric 
smelters  in  Sweden.  The  company  was  reconstructed  is 

L908  in  order  to  provide  the  necessary  additional  capital. 
Recent  reports  show  that  operation  has  been  hindered  by 

the  Mexican  revolution,  by  the  delay  in  completing  the  aerial 

tramway  from  the  mine  to  the  mill,  and  by  faulty  design  ol 

the  new  plant,  especially  the  furnaces  for  roasting  the  zinc 

middling.  During  the  four  months,  September  to  Decem- 
ber, it  was  possible  ti   ucentrate  some  low-grade  dump 

material.  The  aerial  tramway  has  been  completed  since  the 
end  of  the  year.  An  interim  arrangement  has  been  made 

with  the  Cape  Copper  Co.  for  the  roasting  of  the  zinc 

middling  at  Britonferry,  Smith  Wales,  hut  there  is  a  pros- 

peel  id'  the  middling  being  sold  in  its  raw  state  to  the 
Swedish  smelters  in  the  course  of  a  few  months.  Percy 

Tarbutl  &  Co.  have  resigned  as  consulting  engineers,  and 
Knox  &  Allen  of  New  York  have  been  appointed  tn  succeed 

them.  Until  H.  II.  Knox's  report  on  the  mine  is  receives, 
any  proposal  as  to  the  modification  of  future  policy  is 
postponed. 

The  report  of  the  Bio  Tint"  company,  operating  the 
premier  copper  mine  of  Spain,  for  1911,  shows  a  divisible 

profit  of  £1,093,939,  which  compares  with  £1,045,730  for 

1910.  The  oc/c  preference  shares  received  £81,250,  and  the 
ordinary  shares  £984,375,  being  at  the  rate  of  52V4%,  as 

compared  with  51 K;  in  1910,  and  till';  in  1909.  The  aver- 

age price  of  copper  was  £56  Is.  9d,  a-  compared  with  £57 
3s,  2d.  in  lflll).  The  extra  profit  for  1911  was  presumably 

due  to  the  continued  increase  in  the  sale  of  ore  for  sulphur 

content.  The  amount  of  copper  ore  mined  during  the  year 

was  2485,605  tons,  averaging  2.144r,  copper,  an  increase 
of  :t.S.S4ll  tons;  of  this.  649,215  tons  was  selected  for  ship- 

ment, and  1,536,390  tons  reserved  for  local  treatment  by 

smelting  or  leaching.     The  amount  exported  and  invoiced 

for  both  copper  and  sulphur  contents  was  662,259  tons,  as 
Compared  with  578,443  tons  in  L910.  In  addition  pi  the 

copper  me.  a  large  amount  of  raw  ore  was  exported  for 
sulphur  content  alone.  The  report  states  that  the  deliv- 

eries of  sulphur  ore.  both  that  which  had  I   n  leached  and 

the  raw  ore,  totaled  841,964  Ions,  as  compared  with  683,505 

Ions  in  1910,  and  569,604  Ions  in  1909.  The  total  copper 
brought  to  market  as  metal  and  content  in  pyrite  was 

:.:. .;>.->  ions.  The  production  of  copper  at  the  mines  during the  year  was  21. SMI  pais,  as  compared  with  22,7110  tons 

in  1910,  and  24..'l(i4  tons  nj  L909.  'flic  report  mentions  Ilia' 
the  use  of  machine-drills  is  being  extended,  and  that  the 
rainfall  during  the  past  winter  has  been  excessive,  the  oper- 

ations being  t"  some  extent    hindered  by  storms  ami    II   Is. 
An  interesting  innovation  at  the  mine  is  the  introduction 

of  underground  mining  For  years  the  meat  open-cuts 
have  been  a  wonder  of  the  world,  and  the  cost  of  remov- 

ing overburden  has  advanced  to  the  absolute  limit.  During 
the  last  few  years  millions  of  dollars  have  been  spent  from 
the  reserve  fund  to  make  the  workings  safe.  It  is  an  open 

secret  that  the  mine  was  threatened  with  total  collapse  from 
this  cause.  The  introduction  of  minim,'  by  adit  will  there- 

fore bring  reassurance  to  those  win.  were  naturally  anxious 
as  to  the  future. 

PIOCHE,  NEVADA 

Timtn  Installment  of  History  of  District. — Woolley'S 

Resignation  from  Nevada-Utah. —  Dipficdwies  of 

Amalgamated  Piochb. — Present  Condjtions. 

Just  before  the  Day-] irisp,]  Con.  M.  Co.,  the  Pioehe  Pa- 

cific railroad,  ami  the  Mines  &  Smelters  Corporation  were 

id,  tlie  Nevada-Utah,  through   E.   K.  Woolley,  pres- 
ident, borrowed  shim    .m  short-time  notes  from  I..  \n^l- 

siein  &  Co..  New  York  bankers,  closely  allied  to  the  United 

States  Metals  Refining  Co.  The  three  new  compan  i 
no  sooner  formed  than  Woolley  resigned  all  official  connec- 

tion with  any  of  them,  mid  tlie  larger  pari  of  his  holdings 
was  transferred  to  L.  Vogelstein  &  Co.,  which  elected  its 

own  board  of  directors.  II.  Mead,  a  New  York  attorney, 
succeeded  Woolley  as  president  of  Nevada-Utah  and  Amal- 

gamated rioehe.  The  Xevada-l'tah  no  longer  held  mine- 
in  this  state,  but  had  become  solely  a  holding  company. 

Entanglements  followed  rapidly,  until  all  of  what  had  been 
the  Woolley  interests  became  involved  in  a  picturesque  vari- 

ety   of   snarls.  .  Firsl    the    notes    for  $1111.001)    lierai   lelin- 
quent  and  the  stock  holdings  of  Nevada-Utah  in  the  Consol- 

idated I'ioche  were  sold  at  auction,  only  $990  being  real- 
ized. For  the  balance.  $89,010,  L.  Vogelstein  &  Co.  brought 

suit  in  attachment  and  tied  up  everything  owned  here 

by  Xevada-l'tah.  This  closed  mine  Xo.  1.  No  money  had 
been  forthcoming  to  meet  the  August  payroll  of  the  Amal- 

gamated I'ioche.  Miners'  liens  had  been  tiled  and  work 
continued.  When  the  attachments  were  levied  and  Xo.  I 
dosed  down,  a  new  set  of  liens  was  tiled.  A  little  later 

an  attorney  for  the  Vogelsteins  came  and  purchased  from 
the  holders  the  first  set  of  liens,  but  did  not  lake  up  the 
second  set. 

Soon  after  Mr.  Woolley  was  elected  president  of  Nevada- 

Utah  and  Consolidated  I'ioche,  a  bond  issue  of  $500,000 
was  authorized.  The  bonds  were  not  issued,  but  ad  iu- 
h  rim  receipts  for  these  bonds  were  hypothecated  at  a  nom- 

inal figure.  One  of  the  first  official  acts  of  Mr.  Mead  was 
to  publish  a  notice  repudiating  these  receipts  as  being  issued 
without  authority.  A  Salt  Lake  bank  had  loaned  the  $25,000 

required  to  pay  the  cash  to  the  Godbes  in  their  Ohio  Ken- 
tucky stock  transaction.  This  was  not  paid,  and  the  Sail 

Lake  bank  brought  suit  to  recover  that,  also  involving  the 

Nevada-Utah.  Default  was  made  on  the  note  for  $125,000 

and  suit  brought  to  restrain  the  sale  of  the  securities  pul 

up  as  collateral  for  that  note.  Also,  as  a  further  precau- 
tion, a  receiver  was  asked  and  Herman  E.  Freudenthal  was 

appointed  receive]'  for  the  I'ioche  Pacific  railroad,  which 
he  still  operates  under  the  supervision  of  the  court.  Word 

ley  was  indicted  in  New  York.  The  Governor  of  Utah  re- 
fused to  surrender  him,  alleging  that  the  indictment  was 

a  ruse  to  get  him  to  New  York  and  extort  money,  which 

should  properly  be  recovered  by  civil  proceedings.  The 

financial  ills  of  the  Xevada-l'tah  Inning  become  hopelessly 
incurable,  a  receiver  was  appointed,  and  on  January  15  of 
this  year  i hat  once  great  company  was  adjudicated  bank 

rnpt  in  a  X'ew   York  court. 
The  latest  news  which  comes  from  that  city  is  to  the 

effect  that  reorganization  plans  are  nearly  completed,  that 

these  plans  involve  a  bond  issue  to  be  underwritten  by 

strong  financial  interests,  and  provide  ample  money  for  all 
needs.  The  new  company  will  be  simply  a  holding  com 

pany  in  Nevada.  It  will  control  Amalgamated  I'ioche.  and 
the  railroad,  and  be  heavily  interested  in  the  Day-Bristol. 
Under  these  plans  these  companies  are  all  to  be  financed. 
and  the  construction  of  the  tunnel  through  the  Bristol 

range  provided  for  and  immediately  put  through.  At  pres- 

ent the  I'ioche  Pacific  railroad  is  meeting  its  ctirreu!  ex- 

penses  under  the   management   of  the    receive!'.      The    Day 
Bristol,  with   W.   F.   Widdii   the,  general   superintendent, 

and  James  Bent,  local  superintendent  of  mining  operations. 

is  shipping  about  ollll  tons  of  ore  per  week  at  a  profit 

and  paying  off  old  obligations  incurred  during  the  Woolley 
regime.  One  of  the  assets  of  the  Prince  Consolidated  con- 

sists   of    the    tailing   beds   at    Bullionville.      Up    to    recently 
these  were  not  available  because  no  smelting   npany  would 

purchase  them  at  a  profit.  But  when  the  International  S. 
&  R.  Co.  came  into  the  market  the  entire  ore  situation  in 

this  district  changed  for  the  better.     This  company  closed 
;   trad    with    the    Prince    Consolidated    for    the    lading. 

Already  from  the  tailing  there  has  accumulated  in  the  Prince 

treasury  over  $85,000,  which  is  increasing  at  the  rale  of 
over  $1000  per  day.  This  solved  the  problem  of  financing 
the  railroad  spur  to  the  Prince  mine.  That  is  now  well 
advanced    in    construction.      The    International    smelter    has 

dosed  i   tracts  with  the  Prince  management  lor  all  classes 

of  Prince  Ore,  and  the  other  smelters  have  shown  a  cluing  • 
of   attitude   highly   exhilarating.      The   Godbes   expect    to  be 

shipping  soon    fr     the   Prince   mil    less   than    .'loo    tons    of 
ore  per  day.  Thus  the  refuse  of  the  old  days  has  provided 
for  the  needs  of  the  new,  and  from  the  wasie  of  those  days 

will  be  produced  fortunes  far  eclipsing  the  profits  of  thai 

phenomenal  era. 
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General  Mining  News 

ALASKA 

Tm  hnro 

Unban  passing  through  Foil  Gibbon  reported  recently 

thai    tin'    liiM    stamp-mill   of   the    lunoko   district    started 
Dparatiou  In  March.     The  null  has  a  capacity   of   in  tons 

par  day. 
PisiNt  E    Willi  \M    Sui  si. 

I  niiMiallv  rich  ore  has  been  discovered  on  the  Ramsay 

\  Rutherford  property,  according  to  a  report  ti    Valdez. 

TllK   TaXW  V 

The  Tanana  Water  A  Power  Co.,  recently  incorporated 

under  the  laws  of  Arizona,  with  headquarters  at  Phoenix, 

lias  acquired  from  the  Tanana  Mines  Co.,  through   K.  T. 
Harding,  all  of  its  water,  water  rights,  ami  mineral   lands. 

The  company   is  capitalized   at   $7,000,000,    in     1,400,000 

shares  oi  >"i  par  value.  The  company's  holdings  are  in 
the  Tatlanika  district.  IS.  11.  Borland  is  president  and  J. 
I.imlentann  secretary  of  the  new  corporation.  Webber  & 

en.  have  started  sluicing  mi  Esther  creek.    Philip  McGuire 
reports  finding  many  good  prospects  in  the  Beaver  dis 
trict. 

ARIZONA 

Cochise  County 

Outside  interests  recently  purchased  the  balance  of  stuck, 

amounting  to  $500,000,  of  the  Empire  Copper  &  G.  M.  Co.. 
in  the  Cochise  district.  The  present  management  will  be 
retained,  together  with  the  consulting  engineers,  Rieketts  & 
Hanks. 

Gila  County 

(Special   Correspondence.) — W-  H.   Aldridge,  managing 
director  for  the  Inspiration  Con.  Copper  Co.,  is  at  Miami. 

He  states  that  sinking  two  3-compartment,  steel-concrete 
working  shafts  will  be  started  in  the  near  future,  and 

that  contracts  will  soon  be  let  tor  the  grading  and  excava- 

tion work  for  the  7500-ton  concentrator  and  the  necessary 
railroads.  J.  M.  Callow,  consulting  metallurgist  to  the 

company,  has  returned  and  is  supervising  the  tests  that 

are  being  conducted  in  the  experimental  mill  at  the  In- 
spiration mine.  Representatives  of  several  prominent 

manufacturers  of  concentrating  machinery  are  at  the  mines 

awaiting  the  results  of  tests  of  their  machines.  They  in- 

clude A.  R.  YViltley;  E.  J.  O'Connel,  representing  the 
Deister  company;  C.  I.  Glassbrook,  of  the  Mine  &  Smel- 

ter Supply  Co.;  and  P.  H.  Craven,  representing  the  Cra- 
ven slime  machine.  Emil  Deister.  formerly  of  the  Deister 

Concentrator  Co.,  is  conducting  tests  on  bis  new  slime- 
treating  machine  at  the  Miami  and  Old  Dominion  concen- 
trators. 

At  the  Southwestern  Miami  churn-drill  hole  No.  3  has 

been  discontinued  at  a  depth  of  7S0  ft.,  as  the  string  of 
tools  was  lost  in  the  bottom  of  the  hole  and  could  not 

be  recovered  on  account  of  caving  of  the  ground.  A  small 

force  of  men  is  at  work  repairing  the  Copper  Hill  shaft 

of  the  Arizona  Commercial  mine.  The  work  has  now  pro- 
gressed to  a  point  below  the  300-ft.  level. 

Globe,  April  27. 

The  Miami  Copper  Co.  will  pay  an  initial  quarterly  divi- 
dend of  50c.  per  share  on  May  15  to  shareholders  of  record 

May  1. 
Mohave  County 

The  Tom  Reed  Jr.  M.  Co.'s  shaft  is  down  160  ft.  and 
has  penetrated  a  vein  of  gold  ore  said  to  be  as  rich  as 

the  Tom  Reed  mine  ore.  D.  T.  Bently,  of  the  owning 
company,  and  W.  A.  Davis,  of  the  Tom  Reed  Gold  Mines 

Co.,  with  other  stockholders,  recently  inspected  the  Tom 
Reed  Jr.  mine  to  plan  future  development. 

On  the  ISO-ft.  level  of  the  Oro  Plata  mine  a  5-ft.  vein 

of  milling-grade  gold  ore  has  been  intersected.  On  the 
adit-level  ore  assaying  as  high  as  33%  lead,  and  containing 
some  silver  and  gold,  recently  was  discovered. 

1'is  m.  i  'oi 

Tin-  Magma  company  has  discovered  a  I  it.  vein  ol  on 

assaying  as  high  as  7'J' ,   copper  and  50  ox.  silver  par  ion. 
nays   a    puss   deapateh    from    II   nee.     Ji   ■    Neary    is 
superintendent  of  the  propel  lj  . 

II.  .1.  Blaise  is  erecting  a  2-stamp  pi  mill  al  his 

property,  <   prising  lour  claims  near  the  Reymert   mill. 

Hi     has   a    Icasi      the   claims.      It    i»    reported    that    II.    (  '. 
■Tackling   is   having   the    Mohawk    gold    mil   Kami   I.   and 

that  he  and  associates  maj   tal   ver  thai  ami  the  Man 
moth  Collins   properties. 

Yavapai  i  !oi  nti 

(Special   Correspondence.) — The   Copper   Basin   district, 
about  ten  miles  west  of  Prescott,  is  being  actively  pin- 

pected  again,  owing  to  the  proving  of  extensive  oi'cbodiis 
on  the  properties  of  the  Commercial  M.  Co.,  which  is  owned 

by  the  Phelps-Dodge  interests.  A  railroad  survey  has  been 
made,  and  it  is  said  that  construction  will  commence  as 

soon  as  the  contractors  on  the  Verde  Valley  railroad  can 
complete  it  and  submit  bids  lor  the  new  road. 

Darlington  &  Btickensjaff,  of  Prescott,  have  a  good  pros- 
pect   in   their  group   of  claims    in    Copper   basin.     There   i^ 

YAVAPAI   COUNTY,   SHOWING  COPPER   BASIN. 

reason  to  believe  that  they  have  an  extension  of  the  Com- 

mercial M.  Co.'s  orebodies.  James  Douglas,  of  Douglas; 
A.  J.  Pickrell,  of  the  Commercial  M.  Co.,  of  Prescott ;  G. 

E.  Tenor,  of  the  Calumet-Arizona  M.  Co.;  and  George 
Kingdon.  superintendent  of  Old  Dominion  properties  al 

Globe,  have  been  at  Jerome  making  an  examination  of  the 

Little  Daisy  property.  In  the  Arkansas  &  Arizona  mine  ,i 
drift  from  the  1200-ft.  level  is  cutting  a  body  of  copper 
sulphide.  The  Verde  Valley  railroad  has  laid  steel  for 
fourteen  miles  out  of  Cedar  Glade,  and  about  three  miles 

more  will  be  laid  this  week.  The  road  will  be  ready  lor 
use  into  the  new  smelter  town  below  Jerome  about  October  1. 

Prescott,  April  29. 

A.  M.  Horton  has  discovered  ore  assaying  as  high  as 

$1000  per  ton,  according  to  newspaper  reports,  on  his 
Ox  Shoe  claim  in  Copper  basin.  He  is  erecting  a  small 
smelter.  A  force  under  L.  J.  Hohl  is  prospecting  placer 

ground  in  the  Lynx  creek  hydraulic  district.  The  Prescott 
Chamber  of  Commerce  is  arranging  a  permanent  exhibit 

and  information  bureau  regarding  mining  in  the  county. 

CALIFORNIA 

Butte  County 

The  California  Extraction  Co.  is  about  to  construct  a 

concentrator  at  Oroville  for  treating  dredge-tailing. 

Exceptionally  rich  ore  is  reported  to  have  been  found  on 
the  ranch  of  Mrs.  Ida  McCallum.  on  the  Oroville-Quine.v 
road,  near  Berry  Creek.  The  discovery  was  made  by  a 

Swede  in  Mrs.  McCallum's  employ.  Charles  Willett,  J.  M. 
McCTung,  and  John  Kincaid  have  secured  a  lease  on  I  he 
mine.  Water  runs  within  150  ft.  of  the  discovery  and  there 

is  plenty  of  timber  nearby,  according  to  reports. 

Kern  County 

Reports   from  Randsburg  state   that   Charles  Phelps,   of 
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Los  Angeles,  is  planning  to  organize  a  company  to  develop 

placer  claims  near  the  Bailie  property  at  Atolia.  A  proc- 
ess  controlled  by   ilie  Gold   ix   Platinum    Extraction    Co, 

will  lie  used.  A  small  test-mill  will  lie  erected  at  ..nee. 

A  clean-up  of  54  tons  of  ore,  from  the  Good   Hope 
at    the   Red   Dog   mill   recently    resulted    in    a    $2900    brick. 

The  Good  Hope  shaft  is  now  down  220  Eeet. 

Los  Angeles  Count? 

(Special  Correspondence.)  A  test  run  of  tin  Kelley  pro- 
cess for  the  elimination  of  sulphur  from  the  gases  of 

Smelting  was  made  today  for  tin-  benefit  of  counsel  for  the 
Fores!  Service,  representatives  of  the  Bureau  of  .Alines,  and 

:il  well  known  metallurgists.  About  a  ton  of  ore  was 
I  id  in  a  test  hi-!  i   _  eral  hours.    Careful  records 

of  the  experiment  were  made  by  those  present,  and  while 
the  results  of  the  analyses  have  not  yet  been  determined, 

tin   run  showed  that  the  process  is  not  commercially  feasible. 
l.os  Angeles,  April 

Mono  County 

A   ID-stamp  mill  and  cyanide  equipment   have  heen  or- 
dered for  the  Golden  (late  mine,  in  Antelope  valley,  accord- 

ing to  advices  from  Bridgeport.    Hydro-electric  power  will 
he  used   for  mine  and  mill.     The  property  has  free-milling 

gold  ore. 
Shasta  Counts 

(Special  Correspondence.) — The  Farmers'  Protective  As- 
sociation has  refused  to  take  action  on  the  proposition 

by  the  Balaklala  Copper  Co.  to  compensate  the  grangers 
for  any  damage  caused  by  smelter  fumes.  The  company 
recently  offered  to  set  aside  an  indemnity  fund  of  $250,000 

for  reimbursement  of  farmers  suffering  da  page  if  the  plant 
at  Coram  resinned  activity.  The  fund  was  to  he  admin- 

istered by  a  committee  of  three.    sisting  of  Judge  Mor- 
row, of  San  Francisco,  and  representatives  of  the  farmers 

and  the  Balaklala  company.  'I'll.-  refusal  of  th. 
to  act  on  the  offer  means  its  virtual  rejection.  A  movement 
has  heen  set  under  way  by  some  farmers  to  close  the  Mam- 

moth smelter  at  Kennett.  lint  opposition  of  other  farmers, 
living  nearer  the  smelter,  promises  to  defeat  the  activities 

of  the  complainants.  McCoy  Fitzgerald,  president  of  the 
association,  slated  no  damage  was  being  done  to  the  vege- 

tation on  his  farm,  which  is  nearer  the  smelter  than  the 

lands  of  any  other  memher. 

W.  E.  Valient ine  is  arranging  to  develop  gravel  deposits 
west  of  Redding.  A  cross-cut  and  drift  will  he  driven. 
Some  of  the  gravel  is  said  to  run  35c.  gold  per  foot.  It  is 

rumored  the  Mountain  Copper  Co.  may  install  the  Thiogeu 
process  at  Keswick,  if  the  Cninpo  Seco  experiments  prove 

satisfactory  in  every  respect.  The  company  maintains  ship- 

ments of  high-grade  ore  from  the  Iron  Mountain  mine  to  the 

Martinez  smelter,  and  is  receiving  some  revenue  by  pre- 
cipitating copper  from  the  mine  waters.  In  its  Hornet 

mine  the  company  has  developed  an  estimated  reserve  of 

3,000,000  tons.  The  ore  is  too  low  grade  to  justify  its  ship- 

lo  the  Martinez  or  other  distant  reduction  plants, 

loi  J  ru   i  -.  nothing  official  has  heen  given  out. 
Redding,  April  29. 

COLORADO 

Clear  Creek  County 

(Special  Correspondence.) — .V.  hody  of  zinc  IS  in.  wide 
has  been  uncovered  by  Farragher  &  Co.  on  the  Gam- 
betta  property.  It  assays  aooui  5i%  zinc  and  35  oz. 

silver    per    ton.      The   Mini  mill    has    again    been 
brought  into  commission  after  an  enforced  shut-down  of 
three  months.  A.  Swanson  &  Co..  lessees  at  the  Bellevue- 

Hudson  mine,  have  cut  an  8-in.  streak  of  gray  copper  that 

assays  7o0  oz.  silver  and  .'i.'ill  oz.  gold  per  ton.  Driving  i- 
in  progress,  Trevillion  &  Burkholder  have  a  lease  on  the 

Champion  mine  on  Covode  mountain.  Sloping  has  been 

started  ami  a  10-in.  streak  of  fli.'i  ore  has  been  exposed. 
Seiberl  &  Talley  have  resumed  work  upon  the  0.  K.  prop- 

erty in  Lyon  gulch.  It  is  stated  that  work  will  soon  be 

resumed  on  the  Gold  Fissure  property,  of  which  Willis 
Bristol  is  manager.     The  New  System  .mill  at  Empire  was 

started  up  last  week  and  is  now  treating  ore  from  the 

.Mint  mine.  It  is  announced  that  operation  will  he  resumed 

during  the  next  30  days  on  the  property  of  the  Waldorf 
Con.  M.  Co.,  for  which  C.  L.  Tingle  is  manager. 

I  lc.il ■e.oloWn.^Apl'il     25. 

Gunnison  Counts 

It  is  rumored  that  the  Venture  Corporation,  of  London, 
has  about  closed  a  .leal  for  the  Raymond,  Cold  Links,  and 

other  properties  in  the  Ohio  district.  The  report  has  not 
been  confirmed. 

San  Juan  Counts' 

It  is  reported  that  the  Pokeepsie  M.  &  ft.  Co.,  lessee  of 

the    P.  mine    in    Poughkeepsie   gulch,  will   resume 

operation  in  the  near  future,  and  that  a  power-plant  and 
mill  will  be  erected.  II.  L.  Damsbroder.  of  Elmore,  Ohio, 

is  in  Silverton  for  the  company.     The  Bagley  Tunnel  Co. 

is     about     I"     i   in. ii.-e     the     construction     of    a     loO-ton 

Akron  mill  on  its  property  near  Animas  Forks,  according 

to  a  report  from  Silverton.  Charles  Gagner  is  manager 
for  the  company.  The  Telescope  Mountain  M.  &  M.  Co. 

is  preparing  to  resume  development  on  its  property  a' 
Chattanooga.  M.  A.  Norton  and  II.  C.  Fisher,  both  of 

Colorado  Springs,  are  in  charge  of  the  operations.  The 

Ledge  Consolidated  property,  of  which  Daniel  McNaugh- 
ton  is  manager,  is  being  anwatered,  preparatory  to  devel- 

opment. San  Miguel  Counts 

H.  Baker,  manager  for  the  San  Bernardo  M.  Co.,  stated 

recently  that  he  has  succeeded  in  financing  the  construc- 
tion of  a  mill.  The  Colorado  Vanadium  Co.,  for  which 

J.  ( '.  Simmons  is  manager,  has  purchased  the  National  mill 
at  Sawpit,  and  will  remodel  it  for  treatment  of  its  ore. 
The  Colorado  Vanadium  property  is  between  Sawpit  and 
Placerville. 

Teller  Counts  (Cripple  Creek) 

It  is  rumored  that  the  El  Paso  Con.  G.  M.  Co.  will  an- 

nounce regular  quarterly  dividends  for  the  future.  The 

Henry  Adney  G.  M.  Co.  is  cleaning  and  retimbering  the 
shaft  and  has  several  drills  operating.  The  Rex  M.  &  M. 

Co.  has  acquired  the  Iron  Clad.  Paid.  Magna  Charta, 
Quart/.ite.  and  Annex  claims,  all  on  Globe  hill,  from  the 
Rex  Trading  Co.  The  property  formerly  was  owned  by 

the  Cripple  Creek  Homestake  M.  &  M.  Co..  which  now  is 

defunct.  Water  has  stopped  work  at  the  1335-ft.  level 

of  the  Cresson  Con.  G.  M.  Co.'s  main  shaft.  Hodgins  & 

Johnson,  lessees  on  the  Free  Coinage  G.  M.  Co.'s  prop- 
erty, have  intersected  an  ore-shoot  assaying  about  $(iS  per 

ton.  (1.  \V.  Davies  has  acquired  by  warranty  deed  from 

S.  L.  Duhart  the  Vosemite  group  of  claims.  The  Vindi- 
cator Con.  G.  M.  Co.  on  April  25  paid  a  dividend  of  3c. 

per  share.  The  dividend  required  the  disbursement  of 

$45,000. The  sump  of  the  Last  Dollar  shaft  is  dry.  While  the 
shaft  is  down  1S0S  ft.,  water  has  stood  above  that  level  in 

the  Vindicator  mine.  A  plan  has  heen  suggested  for  drain- 
ing the  Vindicator  and  Golden  Cycle  shafts  by  driving  a 

long  cross-cut  from  one  of  the  Portland  shafts.  At  present 

the  Golden  Cycle  and  Vindicator  are  not  benefited  by  the 

Roosevelt  drainage  adit.  The  Stratton's  Independence  mill 
is  now  treating  about  Io.oihi  tons  per  month  of  ore  averag- 

ing about  $3  per  ton. 
IDAHO 

Blaine  Counts 

Tin-  Wilbert  M.  Co.,  Ltd.,  mill,  it  is  reported,  was  started 
last  Saturday,  and  soon  will  be  running  at  full  capacity. 

I'm  ions  per  day.  A.  S.  Ross  is  president  of  the  com- 
pany, which  owns  15  claims  in  the  Dome  district.  The 

property  is  about  40  miles  from  Arc... 

Idaho  Corx-rv 
The  Last  Chance  mill  is  about  ready  for  operation,  and 

the  mine  is  reported  to  be  in  good  shape  for  production. 
The  water  is  unusually  late  this  season,  but  it  is  hoped 

that  the  Gold  Scale  placer  mine  can  be  started  soon. 
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NEVADA 

I 

rod  with 
Um  International  S.  A   li    Co    roi   tin   treatment  ul   refrac 

.  ■  red  ou   i  mil    1000  ft.   levels  ol 

CJennonl  mine  three  yi  Tl   <■.  which  i-  nol 
■nited  (..  the  Consolidated  null.  assays  about  2 

15  o  ind    I',    copper,  an. I  occurs  iu   what   is  be 
■  .lilm-y  deposit.1 

Ill  UBOLD 

rial   Correspondence.)     The  cross-cut    from  the  50 

ii.  shall  of  tin'  Bonania  M.  i '...'>  property  has  eul  an  cur 
body  sail!  to  Ih>  lii  ii.  wide.  The  ore  contains  silver  sul 
phide  ami  some  gold,.  The  property,  generally  known  as 

ihr  Shivery,  ties  um-  miles  uorth  of  Winuemucca.  l>.  I'. 
Shively  is  superintendent.     UeKenna  *  Newland  recently 
shipped  three  tons  of  silver  ore  val   I  al  aboul  $500.    \\  oi  k 

in  n  small  way  has  been   resumed  al   the  Baldwin   group, 

A    .  i ., — ,ui    is   being  extended    from   the  adit    to   noi 

CLERMONT     SHAFT.    .  ,l  ll.l  .111  I.|.    OONSOIJDATED. 

with  a  shaft  iii  which  some  good  silver  ore  lias  been 

opened.  The  Nevada  Superior  M.  Co.  is  mining  silver 

ore  running  over  $200  per  ton  at 'Sulphur.  The  ore  is 
largely  from  shallow  surface  workings.  J.  J.  Anderson 

and  James  Brown  are  owners  and  John  W.  Geiger  is  gen- 
eral manager. 

Winuemucca,  April  26. 

Lyon  County 

(Special  Correspondence. ) — The  Mason  Valley  Mines 

Co.'s  smelter  at  Thompson  is  treating  about  700  tons  of 
ore  per  day.  About  350  tons  is  from  the  Mason  Valley 

mines,  and  an  almost  equal  amount  from  the  Nevada  Dong- 
glas  property.  Custom  copper  ore  is  being  received  from 
the  Liming,  Sodaville,  and  other  districts.  Sloping  on 
adit  No.  4  at  the  Mason  Valley  mines  has  been  suspended. 

as  sufficient  ore  is  available  to  keep  the  plant  running  far 

beyond  its  capacity.  It  is  rumored  the  second  furnace  of 
the  smelter  will  probably  he  blown  in  before  the  end  of 

summer.  The  Nevada  Douglas  Copper  Co.  has  made  the 

final  payment  of  $100,000  on  the  Ludwig  mine.  It  is 

understood  the  New  Yerington  is  about  to  begin  shipping. 
A  vein  of  copper  carbonate  was  recently  found  at 

the  225-ft.  point.  Duncan  MacVichie  is  manager.  It  is 
rumored  the  Bluestone,  controlled  by  Mr.  Delamar.  may 
resume  operation.  It  is  stated  operation  will  be  shortly 

resumed  on  the  Yerington  Malachite.  Activity  throughout 
the  Yerrington  and  adjoining  districts  is  increasing. 

Yerington,   April   26. 

The  New  Yerington  Copper  Co.  last  week  commenced 

shipping,  sending  one  carload  of  ore  lo  the  smelter.  It  is 

said  that  regular  shipments  will  be  made.  The  Denver 

No.  2  shaft  of  the  Baltimore  M.  &  M.  Co.'s  property,  Sun- 
rise district,  is  down  200  ft.,  and  is  reported  tohave  cut 

a  5-ft.  vein  assaying  about  $40  gold  per  ton.  The  prop- 
erty includes  19  claims. 

Nye  County 

The  production  of  the  Tonopah  district  for  the  week 

ended  April  27  is  summarized  as  follows  by  the   Tonopah 

Miner:    "The  T   pah  M    I  — .  the  Balmonl 
Co,  1800  tons,  the  Montana  fonopoh  1038  tons,  tha  T   

pub  Extension  ions  toim,  ii„.  \\ ,    ,,..  ,|,,.  \|.„ 
Niiiiuirii  155  Ions.  an. I  the  North  Slur  Iii  tone,  making  the 
total  production  for  the  week  B236  tons  of  ore,  valued  «l 

  ." 

The  report  of  the  T   pah  M.  I  o    oi    Nevada  for  the 

year  ended   Februarj   28  includes  the   following  iti 

Estimated  ore   reserves,   ions        304,824 
Ore  treated,  tons          1, 

value      $3,503,255 

N'ei  earnings  of  mine  and  mill     1,763,018 
Total  net  sin  plus     4,080,042 

Dividends  for  the  year     1,600,000 

Total  dividends  paid  to  .hue    8,850,000 

Store?  County 

The  Ophir  company  last   week  started  a  new  cross-cul 
on    the   2100-11.    level,    and    advanced    it    17    II.      Its    face    is 

ii.  porphyry  and  seams  of  quartz.  From  development  on 
the  next  level  above.  175  tons  of  ore,  averaging  aboul  $15, 

was  saved.     During  the  week  364  ions  of  s   ad-class  ore 

was  shipped  to  the  Etinkead  mill.  The  Mexican  mill  was 

operated  ">■">',  of  the  lime  ami  crushed  269  ions  of  ore 
averaging  aboul  $20.  with  an  apparent  extraction  of  01',. 
During  development  in  the  Mexican  mine  there  was  pro- 

duced  154  Ions  of  $20  ore.  105  tons  of  $24,  and  52  tons  of 

$21  ..re.  The  ('hollar  company  received,  from  the  lessee 

of  the  company's  croppings,  $10011  royalty  on  the  March 
production.  The  company  engaged  in  the  usual  develop- 

ment. The  Potosi  received  $4S4  royally  from  a  lessee. 

The  water  in  the  Yellow  Jacket  mill  last  Saturday  stood 

::.".!-  ft,  below  the  1400-ft.  station.  The  Yellow  Jacket  mill 
crushed  .luring  the  week  472  tons  of  Crown  Point  ore. 

The  usual  activity  marked  the  other  ('.linstock  properties. 
Washoe  County 

The  Pyramid  M.  Co.  has  taken  over  the  holdings  of  the 
Pacific  Con.  Mines  Co..  which  operated  for  about  twenty 

years  in  the  Pyramid  district.  Robert  W.  Parry,  manager 
for  the  Pacific  Con.  Mines  Co.,  will  be  manager  for  the 
new  owners. 

White  Pine  County 

The  Federal  Ely  company  has  levied  an  assessment  of 

lc.  per  share,  payable  May  8.  The  third  boiler  at  the 
Ely  Consolidated  plant  is  now  in  place,  and  the  mill  is 
in  better  condition  than  it  has  been  for  some  months. 

Reports  from  Ely  state  that  the  United  States  Tungsten 

Corporation  may  resume  operation  of  its  holdings.  The 

company  was  organized  by  Oscar  Turner,  who  obtained  an 
option  on  the  claims  from  James  Butler  for  the  Tonopah 

M.  Co.  J.  S.  Austin,  president  of  the  Tonopah  company, 

and  -J.  E.  Spurr  recently  inspected  the  property.  The 
Tungsten  company  was  in  financial  difficulty  for  some  time, 
but   it   is  reported   to  be  in  good  condition   at  present. 

NEW  MEXICO 

Grant  County 

The  Chino  Copper  Co.  report  shows  that  up  to  the  end 

of  1911,  2,000,000  cu.  yd.  of  earth  had  been  moved  by  the 

steam-shovels.  Of  this  amount  about  1,700,000  cu.  yd.  was 

waste,  the  remainder  being  oxidized  copper  ore.  The  av- 

erage cost  of  steam-shoveling  was  26c.  per  cubic  yard.  So 

far  all  ore  sent  to  the  mill  has  been  oxidized,  with  cor- 
respondingly low  recovery.  By  the  middle  of  the  year  it 

is  hoped  average  grade  ore  can  be  treated. 

Socorro  County 

'  1  Special  Correspondence.) — At  the  Deadwood  Mines  in 
the  past  week  250  tons  of  ore  was  treated,  which  yielded 
2000  lb.  concentrate.  The  mine  has  been  unwatered  below 

the  300-ft.  level  and  a  new  orebody  lias  been  opened  on 

the  200-ft.  level.  Some  of  the  best  grade  ore  yet  found 
in  the  Socorro  mine  is  being  taken  from  the  bottom  of  the 

vertical  shaft  at  a  depth  of  760  ft.  During  the  week  670 
tons  of  ore  was  milled  by  the  Ernestine  M.  Co.,  with  57 
sacks  of  concentrate.  The  lower  tonnage  was  caused  by 

mill   repairs.      The   Pacific   adit   of  the   Oaks   Co.,   450   ft. 
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from   the   portal,   passed   through    the  oxidized   zone   into 

sulphide  ore.     Thirty-five  inns  was  sent   to  the  Deadwood 

mill   From  the  week's  development. 
Mogollon,   April  26. 

UTAH 

Geand  Bounty 

The  Utah  Rare  Metals  Co.,  according  to  an  anouncemeht 

by   W.   B.  (i.  Chadwick  of  Telluride.  Colorado,  will  start 
shipping  vanadium  ore   From  its  property  near  Cisco  on 

May  10.    The  property  is  in  the  Castleton  district. 
Juab  County 

William  Wernt  and  H.  T.  Ortorj  purchased  the  Mcln- 

tyre  mill  dump  ore  from  the  Mammoth  M.  Co.,  ami  are 
having  it  treated  at  the  Tooele  smelter.  It  is  reported 

that  the  price  was  75c.  per  tun.  and  that  si. me  of  the  ore 
assays  as.  high  as  $111  per  ton.  The  vein  of  copper  ore 

recently  found  on  the  100-ft.  level  of  the  Opohongo  has 
narrowed,  hut  is  still  furnishing  a  lair  amount  of  ore. 

Samuel    Cox   is  superintendent   of  the  properly. 

Tooele  County 

Salt  Lake  City  reports  stale  that  three  construction  gangs 

air  grading  tor  the  branch  line  to  connect  the  Ophir  dis- 
triet  with  the  St.  John   stati   in  the  San  Pedro   railroad. 

The  grading  is  to  he  completed  by  .June  1.  and  the  laying 

id'  the  rails  will  require  about  15  days.  The  Ophir  Hill 
mill,  owned  by  \V.  A.  Clark,  now  having  a  capacity  of 

L50  tons  of  ore  per  day.  is  to  he  enlarged  to  a  capacity 
of  300  tons  per  day.  It  is  reported  that  the  plant  now 
has  15,00(1  Ions  of  concent  rate  ready  for  shipment.  The 

Lion  Hill  Con.  M.  &  M.  Co..  through  having  cheap  [lower. 

is  developing  new  ground.  At  the  end  of  the  Eastside 
adit  an  incline  is  being  sunk  to  intersect  the  Chloride 
Point  bedding. 

CANADA 

I  Intabio 

(Special  Correspondence.) — The  Hollinger  management 
reports  that  the  headgear  on  the  main  shaft  is  in  place  and 
that  the  construction  of  the  refinery  has  been  started.  In 

the  mill  the  tube-mills  are  in  place  anil  the  stamps  have  heen 
set.  No.  2  vein  on  the  200-ft.  level  has  developed  into  a 

rich  orebody.  The  Mclntyre  is  proceeding  with  the  con- 
struction of  the  mill.  Twenty  more  stamps  are  being  in- 

stalled at  present,  and  arrangements  are  being  made  for  the 
addition  of  twenty  more  stamps.     The  mill  returns  show  thai 

75$   of  the  i   tent  is  caught  on  the  amalgamating  plates 
and  about  all  the  remainder  in  the  concentrate,  the  tailing 

running  -Mi  to  60c.  per  ton.  The  fourth  gold  bar  was 
shipped  on  Thursday,  valued  at  $3170,  and  the  fifth  bar 

will  he  shipped  on  Tuesday.  The  cross-cut  from  Xo.  5  shaft 

al  the  200-ft.  level  has  cut  the  vein.  The  Vipond  has  com- 
menced placing  the  machinery  in  the  new  mill  today.  The 

mill  is  to  be  in  operation  by  May  20.  The  Hollinger  Re- 

serve has  the  shaft  down  75  ft.  and  is  installing  a  Rand  C-2 

air-compressor  with  a  capacity  of  585  cubic  feet. 
South  Porcupine.  April  22. 

Yukon 

i Special  Correspondence.) — The  consolidation  of  prop- 
erties by  A.  N.  C.  Treadgold  in  a  new  company  includes  the 

holdings  of  the  Canadian  Klondike  M.  Co..  known  as  the 

Boyle  Concession,  situated  in  the  valley  of  the  Klondike; 
I  In  Bonanza  basin,  which  joins  the  lower  end  of  the  Boyle 

Concession  and  runs  thence  along  tin-  Klondike  valley  to 
its  confluence  with  the  Yukon  river;  Last  Chance  creek,  a 

tributary  of  Hunker  creek;  the  Hunker  Development  Co.. 
which  includes  Hunker  creek  above  Gold  Bottom;  and  the 

Granville  Power  Co..  situated  twenty-live  miles  up  the  Klon- 
dike river.  This  consolidat)   neans  another  large  com- 
pany for  the  district.  At  present  two  dredges  are  employed 

on  the  Boyle  Concession,  one  a  16-cu.  ft.  Marion,  ami  the 
other  a  7-cu.  ft.  Marion,  both  of  which  lane  good  records. 

In  addition  to  these  dredges  two  new  16-cu.  ft.  Marion 
dredges  have  been  ordered  by  the  new  company,  with  the 
intention  of  getting  them  to  work  this  season.  One  will  he 

placed    mi    the    Boyle    Concession    and    the    other    on     the 

Bonanza  basin  properly.  The  Granville  power  plant  will 

supply  the  necessary  power  for  the  four  dredges  and  also 

for  pumping  water  In  the  benches  and  hills  of  Last  Chance 
creek  for  hydraulicking.  It  is  understood  that  an  auxiliary 

ditch  is  in  lii^i'iHistniclcd  this  year,  leading  from  the  main 
Klondike  river  In  a  point  on  the  North  Fork  of  the  Klondike 

slightly  above  the  intake  of  the  present  ditch.  Sleam- 
shovcls  and  other  necessaries  are  now  being  hauled  to  the 

intake  of  the  present  ditch.  Work  will  he  started  as  soon 
as  the  frost  leaves  the  ground. 

The  new  company  is  known  as  the  Canadian  Klondike 

Co.  Joseph  Boyle,  formerly  president  of  the  Canadian 
Klondike  M.  Co..  is  general  manager,  and  Charles  Boyle  is 

resident  manager.  It  is  not  known  here  who  are  interested 

in  the  company,  nor  where  it  was  financed.  With  its  equip- 
ment complete  the  company  will  he  able  to  handle  about 

30,000  en.  yd.  of  gravel  per  day.  The  two  dredges  now  in 
commission  will  begin  work  April  12,  and  will  continue 
until   some  time   in    December,  or  for  240   days.      The   full 

equipment   will     loubt  dredge  6,500,000  CU.  yd.  per  year. 
Present  indications  point  to  an  early  spring,  and  no  doubt 

the  eight  dredges  of  the  Yukon  Gold  company  will  get  an 

early  start.  They  are  now  undergoing  the  usual  spring 

overhauling  and  will  soon  be  ready  for  active  work.  All 
thawing  plants  have  been  busy  for  some  time  preparing  the 
ground.  The  outlook  for  a  successful  season  is  bright,  and 

this  year's  gold  output  should  exceed  that  of  last. 
Dawson.  April  0. 

The  financial  statement  ot  the  Yukon  Cold  Co..  submitted 
In  the  stockholders  with  the  annual  report,  for  the  year 

ended  December  .'10.  Pill,  is  as  follows: Assets 

Property  and  investments   (including  organi- 
zation expenses  and  surveys)   $12,163,412.52 

Equipment    (cost    of    ditches,    dredges,    ami 
pipe-lines)           6y495,481.33 

Deferred   charges    (operating  expenses,  strip- 
ping and  temporary  equipment,  applicable 

to   future   work  )           559,456.62 

Supplies  and  materials           605,063(45 

Accounts    collectable    (including    advances    In 

subsidiary  companies)            321,985.12 
Cash          101,500.11 

$20,246,899  J.5 Liabilities 

capital  stock    $17,600,000.00 

Guggenheim    Exploration          1,798,159-57 

Bills  and  accounts  payable           127,047.24 
Depreciation             434,108.24 

•Surplus             386,684.10 

$20,246,899.15 'Surplus  after  dividend  December  30. 

MEXICO 

Chihuahua 

(Special  Correspondence.) — Operation  at  La  Republics 
M.  Co.  property  for  the  quarter-year  ended  March  31,  was 

as  follows:  ore  milled.  2683  Ions;  production,  t*17:i,77.") : 
operating  charges.  ¥"129,560;  construction  and  equipment 
charges,  1*21,691. 

Operation  was  greatly  hampered  and  restricted  by  in- 
sufficient mining  labor,  and  the  other  handicaps  brought 

about  by  the  revolutionary  troubles. 

Chihuahua,  April  25. 
Mexico  Petroleum   Co..    Ltd..  of  Delaware,  and  Tampico. 

Mexico,  will   pay  a  quarterly  dividend  of  1%   on  common 
sinrk  mi  May  24  in  shareholders  of  record  April  30. 

.Talis,  rj 

(Special  Correspondence.) — Owing  to  attacks  on  trains 
near  Irapuntn.  Guanajuato,  the  Mexican  Express  Co.,  on 

April  IS.  notified  its  agents  not  to  receive  valuables  for 

transportation  over  the  line  between  Guadalajara  and  Ira- 

puato.  This  affects  the  Amparo  M.  Co.,  the  Mololoa  com- 
pany,  the    Espada   M.   Co..  and   the  Lupita  M.   Co.     The 
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Amparo   company   will   either   forward    ban   in    a   ipeeial 

ear  with  u>  own  gnardi  as  m  done  during  the  revolu- 
tion  ol    ■   yaar  ago,  or   n>    the  method   of  wilding   by 

Kteamer   to   San    FVaneiseo. 

Qnadalajara,  April  2S. 

Among  the  Copper  Mines 

Coppbr  imposts,  including  ore  and  manufactures,  accord 

■■■  Bgures  of  the  Bureau  of  Statistics,  Department  of 
Commeree  and  Labor,  for  the  nine  months  ended  with 

March,  amounted  to  131,500,000,  and  exports  to  $86,000,000, 

the  aggregate  movement  being  $117,500,000.  The  growth 

■  ■I  copper  imports  and  exports  of  the  United  States  for 
decennial  periods  is  shown  by  the  following  table: 

Copper  imports.  Copper  exports. 
Fiscal  year.  (Millions  of  dollars.  | 

1882          0.6  0.7 

lS'i-J          1.1  13.2 

1902         -.'."..o  43.S 
lin-j       4ii.il  liii.ii 

Utah  Copper's  report  for  the  year  ended  December  31, 
Hill,  includes  the  following  items: 

Net  operating  profll     $4,501,000 

Other  income       1 ,766,995 

Total  income    $6,268,895 

Interest  charge           30,966 

Balance     $6,237,929 

1  >i\  iiK-mls       4,703,022 
Smi  plus        1,534,907 

l'iv\ ious  surplus     3,696,539 
Total  surplus     5,231,446 
Written  off     2,500,000 
Final   surplus         2,731,44(1 

Copper  produced,  93,514,419  lb.,  sold  at  12.6463c.;  gold 
produced,  40,202,916  o/...  sold  at  $2(1;  silver  produced,  366. • 
906.96  oz..  sold  at  53  cents. 

Ray  CONSOLIDATED,  in  the  period  from  April  1911,  when 

production  was  commenced,  until  the  end  of  the  year,  pro- 
duced 14.035.447  lh.  copper,  which  it  sold  for  13c,  with  a 

profit  of  $147,545.  The  cost  of  production  during  this 

period  was  10:;4c.  per  pound.  The  company  began  delivery 
of  concentrate  to  the  new  smelter  at  Hayden  on  February 
12.  and  for  March  the  cost  was,  approximately,  9Y2e.  per 
pound.  Had  the  company  been  able  to  have  delivered  its 

concent  rate  to  the  new  smelter  at  the  beginning  of  produc- 

tion, its  cost  would  have  averaged  0.33c.  per  pound.  The 

results  so  far  have  also  been  attained  from,  an  ore  con- 
siderably below  the  average  grade  of  the  mine.  The  ore 

shipped  up  lo  the  end  of  the  year,  681,000  tons,  averaged 
1.83%  copper.  The  average  grade  of  the  77,314,470  tons 

developed  is  2.17%.  Owing-  to  the  comparatively  low  grade 
of  ore  treated,  though  it  is  checked  closely  with  the  drill- 

hole results  at  the  points  from  which  it  was  extracted,  and 

owing  to  the  adjustments  always  necessary  in  the  starting 

of  a  new  plant,  the  recovery  was  necessarily  rather  low — 
63.1%,  During  the  month  of  February  1012  the  recovery 

had  been  brought  up  to  over  70%  on  ore  averaging1  over 
1.68$  copper.  The  tonnage  treated  per  unit  has  also  been 
gradually  increased  and  at  times  averaged  over  1100  Ions 

per  day.  or  at  the  rate  of  about  0000  tons  for  the  complete 
plant  of  eight  units. 

"There  appears  no  question  whatever  about  the  ability  of 
the  property  to  produce  copper  at  8c.  per  pound  when  run- 

ning- on  full  tonnage  and  on  a  normal  grade  of  ore."  says 
I  lie  annual  report.  "As  a  matter  of  fact,  if  we  were  now 
running  on  a  1%  ore  and  making  no  greater  percentage 
in  recovery  than  at  present  and  experiencing  the  same  costs 
per  ton  that  now  apply  to  operation  at  less  than  one-half 
our  mill  capacity,  our  costs  per  pound  would  be  less  than 

8i  4  cents." 

Personal 
it.. 1.  s.il.mul  men  are  Invited  to  sond  news  of  their  >ms|e- 

nenta  and  travels.     Such  newa  la  Interesting  10  (rll 

A.  E.  Win  1 1.1  h  1-  111  <  'alifornia. 

E.  A.  Austin  is  at  [ditarod,  Alaska. 

M.  W.  ECkkjki  is  in  southern  California. 

Charles  M.  Schwab  is  in  San  Francisco. 

11.  W.  Metcalfe  has  been  al  Los  Angeles. 

.1.  Morgan  Clements  ims  1   n  in  Chicago. 

.1.  K.  Spurr  was  in  San  Francisco  Wednesday. 

A.  C.  Veatch  was  in  San   Francisco  lasl  week. 

F.  11.  Nutter  has  returned  from  British  Columbia. 

K.  II.   BENJAMIN  has  gone  to  Cripple  Creek.  Colorado. 

C.  H.  MUNRO  is  ill  San   Francisco  on  bis  way  to  Dawson. 

C.  11.  MACNUTT  will  arrive  in  London  at  the  end  ol'  May. 
GEORGE  K.  EDLER,  of  Qoldfield,  has  been  in  San  Francisco. 
L.  .1.  PkeiteriieRc;  has  returned   from   Lincoln.  Nebraska. 

.1.  H.    Farrbll  has  been  in  T   ipah  and  Qoldfield  lliis 
week. 

T.  T.  READ  and  F.  (I.  COTTRELL  wen-  iii  Los  Angeles  this 
week. 

Willis  Lawrence  will  sail  for  Kobe,  on  the  Korea, 

May  11. 
CHARLES  DuCHENAU  was  in  San  Francisco  this  week  from 

Tonopah. 

VICTOR  vox  Grot  sailed  from  New  York  for  London  lasl 
Saturday. 

W.  W.  Mein  ami  C.  W.  Merrill  have  returned  from 
Porcupine. 

JAMES  X.  WHITMAN  is  investigating-  iron  ores  on  the 
Pacific  Coast. 

J.  S.  Wilbur  left  for  South  America  by  way  of  New 
York  this  week. 

A.  J.  Eveland  was  in  San  Francisco -on  the  way  from 
Arizona  to  Utah. 

.1.  W.  Malcol.mson  left  Kansas  City  for  Fl  Tigre,  So- 
nora,  last  Monday. 

E.  M.  Raeb  has  undergone  an  operation  for  appendicitis 

in   St.  Luke's  hospital,  Denver. 

W.  G.  ANDERSON,  formerly  of  Zacatecas,  is  now  with  the 
Goleonda  Mining  Co.,  Golconda,  Arizona. 

I).  L.  H.  Forbes  has  been  appointed  consulting  engineer 

for  the  Trethewey  Silver-Cobalt  Mine,  Limited. 

AY.  K.  Ingalls  gave  the  address  at  the  annual  commence- 
ment of  the  Michigan  College  of  Mines,  April  18. 

Frederick  G.  Clapp  has  recently  been  making  geological 
examinations  in  Monongalia  county,  West  Virginia. 

Oliver  B.  Finn  is  on  mining  business  at  Radium,  Grand 

county,  Colorado,  a  station  on  the  new  'Moffat'  railroad. 
L.  D.  Huntoon,  Bradley  Stouuhton,  and  A.  H.  Elli- 

ott have  joined  in  the  formation  of  an  engineering  firm. 

F.  M.  Hamilton  lias  returned  from  Taviche,  Oaxaca, 

Mexico,  and  is  on  his  way  to  England  for  a  vacation  of 
two  or  three  mouths. 

J.  F.  Callkreath  is  representing  the  American  Mining 

Congress  at  Washington  and  has  established  a  temporary 
office  at  602  Munsey  building. 

H.  B.  Kaeding  has  been  visiting  the  Canal  Zone,  and  is 

now  at  New  Orleans  to  purchase  a  new  mill  for  the  Siempre 
Viva  Mining  Co.  of  Nicaragua. 

R.  P.  McLaughlin  has  opened  an  office  in  the  Mills 

building,  San  Francisco,  and  will  engage  in  a  general  con- 
sulting practice  in  mining  geology  and  mining  engineering. 

Bailey  Willis  has  completed  the  geological  survey  from 

San  Carlos  de  Bariloche,  in  Argentina,  to  the  Chilean  fron- 
tier, which  he  has  been  making  under  the  auspices  of  the 

Argentina  government. 
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Market  Reports 
LONDOX  QUOTATIONS 

tl'.v    cable,   through   the  courtesty  of  C.   S.   Burton  &   Co., 
New   York.) 

May  l. Camp  Bird  Ltd   8   7 
El  Ore       4 
Bsperanza       8 
OrovUle  Dredging   l^e 
Santa  Gertrudls       t; 
Tomboy          5 

COPPER    SHARES— BOSTON 
(By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  prices, 
May  1. 

Adventure   |      Bj 
Allouez   ,       44 
Calumet  &  Arizona        72 
Calumet  &  Hecla      489 
Centennial       25 

Copper  Range        61 4 
Daly  West         5] 
Franklin        12  j 
Granby       67 
Greene  Cananea,  elf.         8J 

Iele-Royale        26J 
La  Salle         7 

Mass  Copper         7J 

Closing  Prices May  1. 

Mohawk   I  64 
North  Butte      28j 
Old  Dominion      53) 
Osceola    116 

Qulncy      89 
Shannon      13$ 
Superior  &  Boston        2j 
Tamarack       43 
Trinity         7j 
Utah  Con       13  j 
Victoria        «4 
Winona        6 
Wolverine    109) 

NEVADA    STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  May  2. 

Atlanta   8  .26    |    Mayflower   , 
Belcher   56 
Belmont    10.26 
B.  A  B.   15 
Booth   11 
Chollar   08 
Combination  Fraction   Hi 
Con.  Virglna   79 
Florence   7o 
Goldneld  Con.    4,25 
Gould  A  Curry      .08 
Jim  Butler   67 
Jumbo  Extension   49 
MacNamara....   26 

Mexican   3.42 
Midway         80 
Montana-Tonopah   3  40 
Nevada  Hills    2.10 

Ophlr    1.47 
Pittsburg  Silver  Peak    1.42 
Round  Mountain   50 
Savage   ,   15 
Tonopah  Extension    2.25 
Tonopah  of  Nevada   7.50 
Union    1.20 
Vernal      .15 
West  End    2.27 

OIL    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  May 

Associated  Oil   ;   845.00 
Brookshire   64 

Caribou  (New  Stock)      1.20 
Claremont        .60 
Coallnga  National   15 
De  Luxe   75 
Empire  „      1.17 

Enos   t   03 
Maricopa  36   64 
Midway  Premier..   45 
Monte  Cristo      1.37 

Palmer   _    '  .60 

Palmer  Union   8    .29 
Premier   60 

P.  S.  Petroleum        .16 
Republic        .35 
Silver  Tip   90 

Saner  Dough      1.10 
Sterling      1.42 
S.  W.  &B.        .20 
Turner   75 
Union   100.37 
United  Oil   26 
W.  K.  Oil      2.00 

MINING    STOCK   QUOTATIONS — NEW   YORK 
(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 
May  I. 

Amalgamated  Copper   8  82& 
A.  S.  &  R.  Co        85J 
Braden  Copper          6i 
B.  C.  Copper  Co         6£ 
Chlno        29fj 
First  National          3$ 
Gtroux          63 
Goldneld  Con          4> 

Greene-Cananea         ftj 
Holllnger        12} 
Inspiration        jjjj 
Kerr  Lake               2J 
La  Rose         3g 
Mason  Valley        12; 

McKlnley-Darragh          ig 

Closing  Prices. 

May  1 
Miami  Copper   $   26 
Mines  Co.  of  America.. 
Nevada  Con  . 
Niplsslng   

Ohio  Copper  . 
Ray  Con   , 

3 

221 

n 
4 

191 

Tenn.  Copper       42 
Tonopah  Belmont.., 
Tonopah  Ex   
Tonopah   Mining... 
Trinity   

Tuolumne  Copper.., 
Utah  Copper   
West  End   
Yukon  Gold   

ASSESSMENTS    ON    COMSTOCK   MINES. 

Company  No. 

Hale  a-  Norcrosfi    29 

Gould  &  Curry        22 
Con.  Virginia   '     20 
Bullion       ,   .....^.".."..!".\".  23 
Con.  Imperial   ,]),.  '    75 
Union    Con   *  23 
Julia  « 'on    Hi 
Caledonia   86 

Exchequer  .  .    22 
Andes   1       76 
Savage      21 
Alpha  Con         18 

Del.  Board 
Sale  Day 

Apr.  11 May    :: \pr.  16 
May  Hi 

Apr.  20 

May  16 

Apr.  26 

Maj  2/1 
\pr.  28 

May  23 

Mav     7 
Mav  31 

Mav     9 .Mine  5 

May  17 
hinell 

Ma\   21 .1  une  13 

May  2; 
June  18 

May  26 
June  26 

May  26 .1  line  19 

31 

63 

LOCAL  METAL   PRICES 

San  Francisco  May  2, 

San  Francisco  is  not  a  primary  market  for  the  common 

metals  except  quicksilver.  The  prices  quoted  below  t)i 
fore  represent  sales  of  small  lots  and  are  not  such  as  an 

ore-producer  ^ouhl  expect  to  realize.  Ore  contracts  usually 
call  for  settlements  on  the  basis  of  Eastern,  prices,  less 
freight  and  treatment  charges.  The  prices  quoted  are  in 

cents  per  pound,  except  in  the  case  of  quicksilver,  which  is 
quoted  in  dollars  per  flask  of  75  pounds. 

Antimony    II — lljo   I    Quicksilver  (flask)   41.50 
Electrolytic  Copper    hij— Kite    '    Tin   47— 48|c 

Pig  Lead   4.16— 6.40c    i    Spelter   "1— 7Jc 
Zinc  dust.  1400  lb.  casks,  per  100  lb.,  small  lots  89.60— 9.76;  large  J7.60—  8.60 

METAL    PRICES 

iBy  wire  from  New  York.) 

NEW  YORK,  May  - — Trading  in  metals  has  remained 
Mm.  i  in  Xew  York  the  past  week,  and  prices  of  all  the 
standard  metals  are  steady.  Average  daily  prices  in  cents 

per  pound,  based  on  wholesale  transactions,  standard  brands. 
are    given    below. 

Electrolytic  Silver, 
Date,  copper.  Lead.  Spelter,      per  oz. 
April  25       16.76  4.20  6  73  60J 

"      26        15.70  1.20  6.73  60} 
"       27       15.70  4.20  6.73  63J 

28..   Sunday.  No  market. 
'•      29      15.70  4.20  6.70  60! 

"       30        15.70  4.20  6.70  HIJ 
May      1      15.70  4.20  6.70  6U 

SILVER 

Below  is  given  the  average  New  York  quotation.  In  cents 

per  ounce,  of  fine  silver  for  the  months  indicated: 

1911.  1912. 
Jan   53,81  56.25 
Feb   52.23  59.06 
Mch   52.76  68.37 

Apr   52.32  59.04 

May       53.31    
June      53.04  .... 

1911. 

July       52.57 
Aug   52.17 

Sept   52.43 
Oct   53.37 

Nov   55.77 
Dec   54.85 

COPPER 

Daily  quotations  on  copper  as  published  in  this  column 
represent  average  wholesale  transactions  on  the  New  York 

market  and  refer  to  electrolytic  copper.  Lake  copper  com- 
mands normally  from  1-5  to  l-4c.  per  lb.  more.  Below  are 

average  monthly  quotations  in  cents  per  pound: 1911. 

Jan   12.29 

Feb   12.26 
Mch   12.14 

Apr   12.02 
May       11,99 
June      12.39 

1912.  1911. 

14.09    !   July       12.47 

14.08   J   Aug   12.41 

14.68    |   Sept   12.20 
15.75    l    Oct   12.19 

     j   Nov   12,61 
     I    Dec   13.55 

1912. 

COPPER  SURPLUS 

Figures   showing  the  visible   supply  of  copper  at   the   be- 
ginning   of    each    month    are    now    widely    available.    Below 

are  given  the  amounts,  in  pounds,  known  to  be  available  at 
the  first  of  each   of  certain   months. 

U.  S.  European. 
January        19t0      141,766,111  244,961,280 
January        1911      122,030.195  230,264.280 

September     "           133,441,501  191.215.360 

October           "           140,894,856  191.945,600 
November      "           134,997,642  176,816,640 
December      "           111.785,188  164,151,680 
January        1912        89.454,695  17S, 329,920 

February       "             66,280,643  153,820.800 
March                             62,939.988  141.125.680 

April                -             62,367,557  137,806, OOCi 

UNITED  STATES  PRODUCTION  AND  CONSUMPTION 

(Compiled  from  reports  of  the  Copper  Producers' Association) 
Domestic 

Production.           deliveries.  Exports. 

April,    1911      118,1S5,223            52.407,650  62,129,599 
May       126.962,544            64,543.963  61,078.557 
June       124,554,312            61,655,561  71,460.519 
July       112.167,931             56,982.582  74.880,658 
August      125,493,667            59,935,364  69.885,660 
September      115,588.950            57.311.584  60.824,011 
October       118.255.442            64.068,656  60,084,349 

November      111,876,601            68,039,776  67,049,279 
December       122,896,697            65,988.474  79.23S.716 

Total    for    1911   1,431,938.338          709,611,945  764,932.733 
January    1912          119,337.763            62,343,901  80.167.904 
February          116.035,809            56.228,368  63,148,096 
March           125.694. 0d!             67.847,556  58.779. 56K 



Max     I,    1012 MINING  AND  S  II  M  II  K    I'KI  SS 1,1:, 

i  ■  \i> 
■  i   Is  quoted   ordlnarllj    In   cents   per   pound   01    dollars 
undred    pounda   delivered    ,i    st     Louis   or    Mow    York 

Tin'  dlfforenoe  la  normally  16c    por  hundred  pounda,  and 
imaller  difference  la  promptly  mot  by  sales.     Tha 

, hilly  prloa  In   New   V,,rk  Is  published  oaoh   week   In  Hi; 

'i mi ii.     Below  are  tha  averagM  Quotottona  by  mooths: 

Feb 

tan, 
,     1  is 

III . 
A|,r. 
May 

111 

4.37 

J  in'.,'         4.34 

i ;,  i :  l  :>  1 1 

1.49  July        I  50 
I  a::  Auk   

I  a:  Boot    lis 
i  10  Oot   

   Nov    I  ::,, 
   Doc    1.46 

1  '.i  1 2 

/.1M 

Zlno  Is  Quotod  as  spelter,  standard  Western  brands,  ami 
baaed  upon  St.  Loula  <>i  Now  York  delivery.  While  Mew  York 

quotations,  as  a  matter  <>r  convenience,  are  commonly  used, 

relatively  little  spelter  actually  goes  t»»  or  comes  from  New- 
York.  The  hulk  is  ahlpped  direct  from  the  plants  In  the 
Mississippi  Valley  to  manufacturers,  due  allowance  being 
made  for  freight.  Now  York  dally  quotations  are  published 

in  this  column  each  week.  Below  are  given  averages  by 
mouths: 

1912, 

■Ian    5.45  6.42    i   July       
Pen    r..r,2  6.60      Aug   

Mch    6.66  6.57    I   Sept   
Apr    5.40  6.63      Oct   
May        5.35           Nov   
June      5.50  ....      Dec   

Zinc-dust  is  quoted  separately,  the  price  being  bast 
the    cost    of    spelter    in     Illinois    ami    the    cost    of    prep: 
About  half  the  zinc-dust  used  in  tlie  United  States 

ported  through  San  Francisco.  Delivery  pries  are 
mined    largely    By   quantities   and   contracts. 

mil. 
.  5.70 

.  5.95 

.  5.86 

.  6.10 

.  6.38 

.  6.30 
,1    til, on 

iratton. 

is    i  m  - 

ilctcr- 

«l  ICKSII.VEK 

The  primary  market  for  quicksilver  is  San  Francisco,  Cali- 
fornia being  the  largest  producer.  The  price  is  fixed  In  the 

open  market,  and,  as  quoted  weekly  In  this  column,  is  that 
at  which  moderate  quantities  are  sold.  Buyers  by  the  car- 

load can  usually  obtain  a  slight  reduction,  and  those  want- 
ing but  a  flask  or  two  must  expect  to  pay  a  slightly  higher 

price.  Average  monthly  quotations  in  dollars  per  flask  of 
75  lb.,  are  given  below: 

1911. 

■Ian   44.60 
Feb   48.40 
Mch   52.50 
Apr   50.90 
May       46.50 
June      46.50 

1912. 

4::.?:, July      

1911. 

  48.00 
46.00   50.00 
46.00 
12.25 Oct   

  47.50 

  45.50 

  44.50 

1912. 

TIN 

New  York  prices  control  in  the  American  market  for  tin, 
since  the  metal  is  almost  entirely  imported.  San  Francisco 
quotations,  averaging  about  5c.  per  lb.  higher  than  New  York, 
are  quoted  weekly  in  this  column.  Below  are  given  average 
monthly  New  York  quotations  in  cents  per  pound: 

1911.  1912. 

Jan   41.25  42.53 

Feb   .'41.61  42.96 
Mch   40.16  42.58 
Apr   42. IS  43.30 
May      43.11    
June      44.61  .... 

1911. 

July       42.40 
Aug   43.32 
Sept   39.75 
Oct   41.18 
Nov   43.12 
Dec   44.65 

1912. 

Current  Prices  For  Chemicals 

(Corrected  monthly  by  Braun-Knecht-Heimann  Co.) 

Prices  quoted  are  for  ordinary  quantities  in  packages  as 
specified.  For  round  lots  lower  prices  may  be  expected, 
while  in  smaller  quantities  advanced  prices  are  ordinarily 
charged.  Prices  named  are  subject  to  fluctuation.  Other 
conditions  govern  Mexican  and  toreign   business. 

Mln.       Max, 

Acid,  sulphuric,  com'l,  66°,  drums,  ft  100  1b   80.75       81.00 
Acid,  sulphuric,  com'l,  66°.  carboy,  ft  100  lb    1.00         1.50 
Acid,  sulphuric,  C.  P.,  9-lb.  bottle,  bbl.,  ft  lb    0.13        0.18 
Acid,  sulphuric,  C.  P.,  bulk,  carboy,  ft  lb    0.O9J       0.12 

Acid,  muriatic,  com'l,  carboy,  ft  1001b    1.60        3.00 
Acid,  muriatic,  C.  P.,  6-lb.  bottle,  bbl.,  ft  lb    0.15         0.20 
Acid,  muriatic,  C.  P.,  bulk,  carboy,  ft  lb    0.10J       0.15 

Acid,  nitric,  com'l,  carboy,  ft  100  lb..         5.25        6.50 
Acid,  nitric,  C.  P.,  7-lb.  bottle,  bbl..  ft  III    0.16         0.22 
Acid,  nitric,  C.  P.,  bulk,  carboy,  ft  lb   „.,  0.12}       0.15 
Argols,  ground,  bbl.,  ft  lb   0.20         0.25 
Borax,  cryst.  and  cone,  bags,  ft  100  lb    2.75         3.85 

powdi ,.  i   bbl.,  ■  ii>i  in 

■  -.   Ih,   Hue, I.    a    100   II,  I'"-' 
Bono  sab,  60  to  80  mash,  bbl.,  site  lb  i.M 
Bromlni .  Mb, 

Candles,  adamantine,  18  os„  40  aeu  U0 
,:,n, lie-.,  tdamantlni .  it  ••,.,  io  ■.,  |  |.oo 
,  :,ii,u,  t,  stearic,  Dos.,  K)  lei  I.M 
,  an, lies,  si,  arlc.  |l  ,,  ,  (  ,., 

ClAy.d   stlc   lire.  sack.  ><  loo  II,  1,00 

,  yanlde, '.'«  i"  100    .  100-lb,  oasi       11  "■-',>) 
Cyanide,  98  to  1004, 900-lb.  case,  v  ib.„„  0,(0 
Cyanide,  189. ..  100-lb.  ,as,.  ,,  lb   
Cyanide,  I9D4  .  800-lb,  case,  r-  n,   
Lead  acetate,  brown,  broken  casks,  t  100  lb  8.78 
Lead  acetate,  white,  broken  casks,  ft  100  lb 

Lead  acetate,  white,  crystals,  fUOO  lb    ....11.76 

Lead,  0,  I'.,  test,  cram,  BJ  Ion  II,   18.00 

Lead,  c.  I'.,  sheet,  f  100  lb   16.00 
Litharge,  c.  p..  silver  free,  ft  100  Ih        hi    i 

Litharge,  com'l,  y>  100  lb.   7.60 
Manganese  ox.,  blk.,dom.  In  bags,  ft  ton   20.00 

Manganese  OX.,  I>!k.,  Caucasian.  In  casks.  I)  ton   42.50 
[55     Mm  ij— I  I  Fci 

Nitre,  double  rerd,  small  cryst,,  bbl.,  J  100  lb   7.00 
Mir,,  double  refd,  granular,  bbl.,  ft  too  ih   5.60 
Nitre,  dOUbleVerd,  powdered,  bbl.,  ft  100  lb    7.25 
Potassium  bicarbonate,  cryst..  9)  100  1b   12.00 
Potassium  carbonate,  calcined,  pi  1IKI  lh   15.00 

Potassium  permanganate,  drum,  ft  lb   0.11 
Silica,  powdered,  bans,  ft  lb   0.03 
Soda,  carbonate  (ash),  bbl.,  ft  100  lb    1.50 

soda,  bicarbonate,  bbl..  ft  looib   '.   2.00 
Soda,  caustic,  ground,  08*.  bbl.,  ft  100  lb    3.15 
Soda,  caustic,  solid.  08;,  drums.  IH  100  lb       2.65 

Zinc  shavings,  850  tine,  bill.,  ft  100  lb     11,80 

Zinc  sheet.  No.  9—18  by  81.  drum,  "pi  100  lb     10.00 

I,, 

1840 
0.16 

4.16 4.66 

2.00 

0.24) 

0.84 

0.28| 1 1. 27 1 

10.26 

■  ■ 

16.00 

18.00 13.00 

0.00 

26.00 

50.00 

8.00 

7.60 
8.00 
15.00 

18.00 

0.12  J 

0.05 

1.76 

2.50 

3.60 2.85 18.00 

11.25 

Current  Prices  for  Ores  and  Minerals 

(Corrected  monthly  by  Atkins,  Kroll  &  Co.) 

The  prices  are  approximate,  subject  to   fluctuation,  and  to 

variation    according    to    quantity,    quality,    and    delivery    re- 

quired.    They  are  quoted,  except  as  noted,   f.o.b.  San  Fran- 
cisco.    Buying  prices   marked   *. 

Mln.        Max. 

Antimony  ore,  50*,  ft  ton   *S20.00       822.50 
Arsenic,  while,  refined,  ft  lb      O.OSj         0.04 
Arsenic,  red,  refined,  ft  lb      0.08  0.09 
Asbestos,  according  to    length    and    quality    of  fibre, 

ft  ton   100.00       350.00 
Asbestos,  lower  grades,  pi  ton   ;      5.00        50.00 
Asphaltum,  refined,  $  ton    15.00         20.00 
Barium  carbonate,  precipitated,  ft  ton....     42.50         45.00 
Barium  chloride,  commercial,  ft  ton    42.50         45.00 

Barium  sulphate  (barytes),  prepared,  ft  ton       20.00        30.00 

Bismuth  ore,  10ft  upward,  pi  ton   *75.00  upward 
12.50 20.00 

Chrome  ore.  according  to  quality,  pi  ton    10.00 

China  clay,  English  levigated,  ft  ton    15. oo 
Cobalt  metal,  refined,  f.  o.  b.  London,  pi  lb      2.50 
Coke,  foundry,  ft  2240  lb    11.50 
Diamonds: 

Borts,  according  to  size  and  quality,  ft  carat      2.00 
Carbons,  according  to  size  and  quality,  $  carat....  50.00 

Feldspar,  -pi  ton      5.00 
Firebrick: 

Bauxite,  ft  M   175.ro 

Magneslte,  ft  M   l'JO.OO 
Silica,  ft  M    42.50 

Flint  pebbles  for  tube-mills,  ft  2240  1b    16.50 
Fluorspar,  ft  ton    10.00 

Fullers  earth,  according  to  quality,  "pi  ton    20.00 
Gllsonlte,  ft  ton   30.00 
Graphite: 

Amorphous,  ft  lb      0.01J 
Crystalline,  ft  lb      0.04 

Gypsum,  ft  ton          7.50 
Infusorial  earth,  ft  ton      10.00 
Magneslte,  crude,  ft  ton      5.00 
Magneslte.  dead  calcined,  ft  ton    23.50 
Magneslte,  brick  (see  firebrick). 
Manganese  ore,  oxide,  crude,  ft  ton    10.00 
Manganese,  prepared,  according  to  quality,  ft  ton    30.00 
Mica,  according  to  size  and  quality,  ft  lb      0.05 

Molybdenite,  95%  MoS2,  ft  ton   400.00 
Monazlte  sand  (5%thoria),  ft  ton   150.00 
Nickel  metal,  refined,  ft  lb         0.45 
ochre,  extra  strength,  levigated,  ft  100  lb      2.25 
Platinum,  native,  crude,  ft  oz    ..      40.00 
Sulphur,  crude,  ft  ton    15.00 
Sulphur,  powdered,  ft  ton    40.00 
Talc,  prepared,  according  to  quality,  ft  ton     20.00 

Tin  ore,  60%,  ft  ton   450.00 
Tungsten  ore,  65$   390.00 
Vanadium  ore,  15%,  ft  ton   150.00 
Wolframite  (see  tungsten  ore). 

Zinc  ore,  50  %  up,ft  ton   :   *15.00 

15.00 

15.00 

90.00 
26.00 

275.00 

47.50 
22.60 

15.00 

30.00 
40.00 

0.021 

0.13 

10.00 16.00 

7.50 27.50 

25.00 

70.00 
0.30 

500.00 
200.00 

0.60 

3.26 

45.00 25.00 

46.00 

50.00 475.00 
455.00 
180.00 

20.00 
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\u\i\i.  s\i>  m  Usui  i,   ph 

Copper  Production,  Earnings,  and  Dividends 

id  iln  idcnda  ol  Iho  important 
Ktalra,   Mexico,  :n >•!   Canada 

in    IS  by   Thompson,  Towle  &   Co,   in   the 
rapplcmented  by  Ibe  remarks  below  : 

Amal     notes  outstand- 

.  dne  April  1913.    sold  to  acquire  I  .  M.  s.  I 

Ihmeek,  ultinmlo  pmdurlio     25,000,   I  lb,     Earned  $17.40 
per  share  in  191 1. 

Attm  ly  should  !»•  able  to  doable  outpnl  in  1912. 
Outlook  pi   ising. 

'"/•'  '  •')':  lould  be  materially  decreased  in 
1913  with  construction  work  i   pleted. 

.  building  new  smelter  which  should  make 

possible  increased  production  and  decreasi   

actual  figures  aol  available.     Cosl  and  pro 
duct  ion  estimated. 

Braii  i  .  entire  3000-ton  mill  operating   in    April. 
Has  $7,1   ,000    veitible  I   Is. 

British    Columbia,    1911    operations   handicapped    by    coal 
strike,  now  settled. 

•.  production  lias  been  intermittent.     Com- 
pany involved  in  litigation  with  Anaconda. 

Hecla,  income  from  Ahmeek  and  Osceola  divi- 
dend offset  by  interest  on  notes. 

'  atutni  '  tt  An:. m<i.  in  1911  merged  with  Superior  &  Pitts- 
burg.    Company  building  $2,000,000  smelter. 

.  conditions  underground  showing  improvement. 
1911  cost  showed  considerable  reduction  over  1010. 

.  1912  production  will  show  considerable  in- 

lase.    The  55,000,000  lb.  is  rough  estimate. 

ores  partly  mined  by  steam-shovel.   Pro] 
capacity  July  1.    Has  $2,500,000  convertible  bonds. 

r  Range,  company  owns  all  Baltic  and  Tri-Mountain 

and  one-half  <  lhampion. 

Eu-t  Butte,  smelter  being  enlarged.    Production  1912  may 
reach  In.   ,000  p. minis. 

National,  shut  down  July  1911,  owing  to  smoke  trouble. 
Investigating  new  method. 

■  klm,  1912  production  should  show  large  increase.   Out- 
look greatly  improved. 

u  '  on.,1  production  shown  docs  not  include  any  high- 
grade  smelting  ore  from  Alpha  mine. 

"by  '  "«■■"  operated  1911   for  8  months,  owing  to  coal 
strike.     Operation  resumed  December  1911. 

Gr,    ne-t  ananea,  ultimate  capacity  70,000,000  lb.    Has  cash 
and  copper  on  hand  ol  aboul  $4,000,000. 

Inspiration  Con.,1"  has  $6,1   .hup  convertible  6%  bonds. 
Isli    Roy  ale.   production   to   be   increased  to   15,000,1     lb. 

i  additional  mill  capacity  is  provided. 

/..i/.'.    Copper,  has  begun  production  in  limited  way,  using 
Baltic  mill  of  Copper  Range. 

Mason   Valley,1'  treats  own  ores  and  doc-  custom  smelting 
business. 

Miami  Copper,  has  $1 .5110.0111)  bonds.     Production  of  1012 

.  should  be  close  to  figure  shown. 

Mohawi  Copper,  1912  operations  somewhal  improved  ovej 
1911. 

Nevada  Con.,  operations  at  mine  carried  on  both  by  steam- 
shovel  and  underground. 

North  Butte,  1012  may  show  decreased  cost. 

Ohio  Copper,  operated   loll    nn   half-mill   working.     With 
entire  plan)   operating,  production  20,000,000  pounds. 

Old  Dominion,  costs  now  al  lowesl   point  in  company's  his- tory. 

Osceola   made   very   creditable   showing   in    1011.      Outlook 
for  1012  quite  favorable. 

Phelps-Dodge.      The    production    shown    for   loll    includes 
10.405.640  lb.  from  custom  ore. 

Quincy.     1011    profits  $507,000.     Cost   10.62c,  including 
construction. 

Bay  Con.12  production  will   reach  100.000.000  lb.  and  pos- 
sibly more.  ' 

low 
a-  I"  >uie  month*. 

Shalt*  n,  -Imi  down  in   lol  l      !•. 

onlj                  ricd  on, 

South  Utah  W  . i    V., began  product    Septeinbci  loin 
made  little  i   \  m  date,    i lutlook 

loin. 

Superior  Copper  ha-  acquired  ndditio 
ities  and  will  -   i  increase  i  mducl 

Tamarack,  higher  metal  market   ha-  changed  the  situn 
considerably, 

/.  an.  total  production  including  i 

in  1011  wa-  17,641,082  lb.,  or  1,000,000  lb.  i   i 
1910. 

■    \i .  .     -    i  o.,  costs  foi    lol  1   would 
been   lower  bin    for  Mexican   revolntii 

Tuolun  agemenl   estimates  production  of   1,000,000 
lb.  per  month  by  spring  of  1912. 

d   Verde,  cosl   nol  available:  1011  dividends  aggregate 

$22250,000.     Company  is  building  new  smelter. 

I  i  ah  Copper,11  was  merged  with  Boston  Con.  in  1910.   I  I 

1   ,050   shares   of    Nevada   I  'on-olid... 
Utah  <  on.,  produce!  in  1911  3,311,939  lb.  lead.  Profll 

credited  against  i he  cosl  of  copper. 

U.  S.  Smelting,  copper  but  small  proportion  of  company's 
output.  Earning  principally  from  gold  and  silver  pro- 

duction. Profit  for  1911,  alter  heavy  depreciation 
charge,  was  $2,840,412,  as  compared  with  $2,484,318 
for  1910. 

Wolverine,  operations  for  1912  should  differ  but  little  from 
1911. 

The  explanation  of  the  subscripts  on  the  table  opposite 

is  as   follow-  : 
'The  production  shown  for  the  operating  mines  is  that 

which  should  be  made  in  1912,  while  in  the  case  of  the  non- 
producing  mines,  low-grade  porphyries,  etc.,  the  figures 
shown  are  based  on  the  reduction  plants  working  to  capac- 
ity. 

-Total  stock  issued  when  all  outstanding  bonds  have  been 
converted. 

'With  present  plant,  built  or  contemplated,  operating  to 
normal  capacity. 

'Where  actual  figures  were  not  available  estimates  hav 
been  used. 

-Production  when  operating  under  normal  conditions. 
"AmalrjamaterVs  income  is  derived  from  3,185,802  shares 

of  Anaconda  stock,  100,000  shares  of  Greene-Cananea,  and 
the  entire  ownership  of  the  United  Metals  Selling  Co., 
which  owns  43,000  shares  of  the  International  Smelting  & 
Refining  Co.  stock.  On  April  30.  1911,  Amalgamated  had 
nearly  $5,000,000  cash  on  hand. 

'Anaconda's  cost  has  been  steadily  decreasing  as  a  re- 
sult of  numerous  operating  efficiencies  effected.  The  earn- 
ings shown  include  profit  on  custom  ore  and  from  subsid- 
iary companies,  the  latter  estimated  at  $350,000  per  year. 

The  company  has  cash  and  quick  assets  amounting  to  from 
$24,000,000  to  $25,000,000. 

iQiroux  Consolidated  has  made  contract  with  Xevada  Con. 
for  treatment  of  900  to  1200  tons  or  porphyry  ore  per  day, 
beginning  May  1.     The  production  shown  is  on   this  basis. 
uGranby  management  plans  treating  2000  tons  per  day 

from  company's  Hidden  Creek  property,  resulting  in  a  pro- 
duction of  20,000,000  to  25,000,000  lb.  per  year,  which  ulti- 
mately would  give  Granby  45,000,000  to  50,000,000  lb.  per 

year. 
^"Inspiration.  This  company  owns  properties  formerly  of 

Inspiration  Copper  Co.  and  Live  Oak  Development  Co.  The 
company  purposes  erecting  7500-ton  concentrator.  Produc- 

tion should  begin  by  middle  of  1913. 
"JV/asoH  Valley.  Estimated  earnings  are  placed  at  $2  per 

share  on  14c.  to  15c.  copper.  Increased  earnings  will  be 
made  from  additional  custom  ores  treated;  $995,000  con- 

vertible (17r  bonds  issued. 
'-Ray  Consolidated.  Early  in  1912  this  company  took  over 

the  Ray  Central.  Approximately  $1,700,000  by  this  transac- 
tion passed  into  the  Ray  Con.  treasury,  Rav  Con.  assuming 

$1,800,000  of  Ray  Central's  bonds. '■'Tennessee.  Earnings  shown  include  profits  from  acid 
plant.  The  company  early  in  1912  was  producing  675  tons 
of  sulphuric  acid  per  day.  The  company  has  $l,350,u00 
bonds  outstanding. 

i*Utah  Copper.  By  summer  of  1912  the  company  will  be 
in  a  position  to  increase  production  from  Bingham  Canyon 
mines  to  150,000.000  lb.  Under  these  conditions  earnings 
should  he,  at  12c.  copper,  $5.75  per  share;  13c.  copper,  $6.85 
per  share:  14c.  copper,  $8  per  share;  15c.  copper,  $9.20  per 
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share;  18c.  copper,  $10.30  per  share:  and  17c  copper,  $11.50 
per  share.     Cost  should  he  reduced  to  7i\     At   present  Utah 
receives  $1,500,000  dividends  from  Nevada  Consolidated. 

■Old  stock. 
"^Figures  given  are  for  year  ended  September  30. 
i^Cost  after  allowing  heavy  depreciation  charge. 
'■-Cost  and  production  shown  are  for  1910. 
"'Quotations  Inspiration  Copper  stock. 
•Cost    not    representative    of    the    mine,    hence    if    given 

would  be  misleading. 

Ore  RESERVES   PORPHYRY   Minks 
Years'  life  on 

plants  built  or Tons.        Percent.       contemplated. 
Utah  Copper      203,000,000         1.67  29 
Ray  Consolidated  . . .     84,000,000        2.20  24 
Chino        55,000.000         2.24  31 
Inspiration  Con       45,000.000         2.00  17 
Nevada   Con       40,000,000         1.70  14 
Miami           1S.000.000         2.51  17 
Braden       12,000.000         2.85  11 
Giroux           16,890,000         1.87  M>t 

tBased  on  small  production  of  1200  tons  treated  per  day. 

The  Tin  Market 

Straits  shipments  tor  the  first  half  of  April  are  cabled  as 
1257  tons,  ami  for  the  whole  month  arc  estimated  at  3600 

tons,  according  to  I..  Vogelstein  &  Co.  Supplies  from  other 

sources  will  probably  not  exceed  1000  tons,  a  total  of  4liOI> 
tons.  Deliveries  are  likely  to  exceed  this  amount  by  about 
4HIIII  tons.  II  so.  tile  visible  supply  will  on  April  lit)  fall 

below  12,000  Ions,  comparing  with  the  visible  of  previous 

years  as  follows : 
Tons. 

April   30,  Kill     14.441 
April  30,  1910    17,932 

April   30,  1909     18,825 

Should  Ibis  prediction  as  to  the  visible  supply  on  April 
30  prove  correct,  ii  will  be  the  lowest  since  October  1007. 
Tlie  country  then  was  in  the  midst  of  the  panic  of  that 

year  and  the  price  was  only  C14li  (31%c),  afterward  Call- 
ing to  £115,  while  the  visible  supply  mounted  steadily  until, 

at  the  end  of  January  1910,  it  lias  reached  23,024  Ions;  the 

high-water  mark.  These  figures,  therefore,  dc   I  repre- 
sent either  the  extent  or  the  rapidity  of  the  shrinkage  in 

stocks,  which  in  a  little  over  two  years  have  been  more  than 
cut  in  two.  It  should  he  borne  in  mind  also  that  whereas 

previous  low  figures  of  the  visible  supply  were  made  alter 

a  series  of  prosperous  years,  those  of  11)1:2  are  being  made 
(unless  all  signs  fail)  at  a  lime  when  business  is  steadily 

increasing  and  promises  to  expand  beyond  all  previous 

records.  Under  these  circumstances,  I..  Vogelstein  &  Co.  are 
quite  Strongly  of  the  opinion  that  while  the  market  may  be 
expected  to  fluctuate  in  its  usual  violent  and  erratic  way.  its 

tendency  is  more  likely  to  be  up  than  down.  In  fact,  very 

much  higher  prices  would  not  he  surprising,  especially  if 
there  is  an  adjustment  of  contracts  on  the  London  Metal 

Exchange  satisfactory  to  the  Syndicate,  negotiations  to  that 
end  being  now  iii  progress.  The  London  stock  is  entirely 

in  the  hands  "f  tlie  Syndicate  and  has  shrunk  from  .">104 
Ions  mi  January  31  to  only  half  that  quantity,  at  the  pres- 

ent lime,  with  likelib   I  of  further  depletion  owing  to  the 
small  April  Straits  shipments. 

Dividends 

The  Bunker  Hill  &  Sullivan  M.  &  C.  Co.  of  Kellogg, 

Idaho,  has  paid  its  .me  hundred  and  seventy-fifth  dividend, 

making  a  total  of  $13,491,790  paid  to  date.  Monthly  divi- 
dends of  $64,500  ate  paid. 

'flic  Daly  West  Mining  Co.,  of  Park  City,  Utah,  paid  its 
regular  quarterly  dividend  of  30c.  per  share  on  April  'ill 
to  stockholders  of  record  April  10. 

'flic  I  'enlennial-Kureka  Mining  Co.  of  Eureka,  Utah,  paid 
a  dividend  of  $1.50  per  share  on   April  oil. 

The  Utah  Consolidated  Mining  Co.,  of  Bingham,  Utah, 

lias  declared  a  dividend  of  50c.  per  -.hare. 

The  Success  Mining  Co..  of  Wallace,  Idaho,  paid  a  divi- 
dend of  lc.  per  share  for  March. 

Company  Reports 

HOl.I.IXiiKK   GOLD  MINES.   LTD, 

This  couqAny  is  capitalized  at  $3,000,000,  in  600,000 

shares  of  a  par  value  of  $5  each,  and  owns  gold  mines 

in  Tisdale  township.  Ontario,  Canada.  In  the  first  an- 

nual report,  for  lite  year  ended  December  31,  I'.  A.  Kob- 
bins,  manager  for  the  company,  slates  Unit  in  spite  of 
the   disastrous    tires   of    Max    and   July,    the   company   is   in 

sound   financial   conditi     and  of  the  stock.  50,000  shares 

remain  in  the  treasury.  The  current  indebtedness  of 
$132,866  is  covered  by  funds  advanced  by  the  original 

syndicate,  (he  members  of  which  have  arranged  to  provide 
$275,000  additional  lo  complete  work  now  under  way. 
When  milling  is  started  the  company  will  have  a  plant 

ami  completed  development  valued  at  $700,000,  and  ore 
reserves  estimated  at  $10,000,000.  The  tire  loss  for  the 

year  was  $111,815,  or  more  than  was  spent  on  develop- 
ment, $96,573.  Cash  on  hand  amounts  lo  $7867.  Ore 

reserves  are  estimated  at  4(12.000  tons,  with  a  gold  con- 
tent of  $10.2:10.000.  Development  completed  January  1 

was  3717  ft.  Xo  prospecting  has  been  done  below  the 
200-ft.  level,  but  the  ore  reserve  estimate  includes  ore  to 

a  depth  of  300  ft.  The  company  owns  four  claims.  No. 

13,154,  13,155,  13,156,  and  13,157.  Development  has  been 
limited  to  a  small  area  on  claims  13,155  and  13,156,  and 

surface  prospecting  to  those  claims  and  No.  13,154.  The 

mill,  about  completed,  will  have  a  capacity  of  300  tons 
per  day,  and  the  cyanide  plant  500  tons  per  day.  The 
mill,  which  is  to  be  electrically  driven,  will  employ  coarse 

grinding,  stamping  in  cyanide  solution,  tube-milling,  con- 

centration followed  by  amalgamation  of  concentrate,  cya- 
nide   treatment    of    both    gangue    and    concentrate    residue. 

NORTH  STAR  MINES  COMPANY 

This  company  operates  the  North  Star  and  other  mines  in 

the  Grass  Valley  district.  Nevada  county,  California.  Dar- 

ing the  year  ended  December  31,  the  gross  production  of  the 

North  Star  property  was  $1,025,088.  Operating  expense 
was  $509,925,  and  the  cost  of  development  $46,481,  leaving 

a  net  profit  of  $468,681.  Disbursements  for  the  purchase 
of  property  and  for  development  in  the  Cincinnati  Hill  mine 

amounted  to  $58,065,  leaving  a  balance  of  $410,016.  In- 

terest   and   dividends   on    invested    funds   brought    the     1- 

pany's  net  income  for  the  year  to  $452,890,  of  which  $425,000 
was  paid  in  dividends,  at  the  rate  of  17c;-  on  the  capital 

Stock.  The  North1  Star  ore  crushed  at  the  Central  mill 
amounted  to  95,401  tons,  which  yielded  an  average  of  $10,745 
at  a  cost  of  $5,345  per  ton  for  operating  and  $0,487  for 

development.  The  net  profit  per  lou  was  $4,913.  The 

lower  yield,  as  against  $13,683  per  Ion  for  the  previous  year. 

is  attributed  to  the  systematic  working  of  the  stopes,  with- 

out special  attention  to  the  richer  ore.  The  operating  cost, 
despite  more  careful  sorting  in  the  mine,  was  reduced  27c. 
per  ton.  Of  the  total  production.  77.1%  was  recovered  in 
the  mills  by  amalgamation  and  22.9%  in  the  cyanide  plant. 

During  the  year  1978  tons  of  concentrate  was  produced. 

which,  after  Hue  grinding,  was  treated  by  the  cyanide  pro- 
cess. The  tailing  from  the  cyanide  plant  assayed  about  24c. 

per  ton.  indicating  a  total  metallurgical  loss  of  about 

$23,000  for  the  year,  or  2f,  of  the  ore  content.  The  ore  in 

the  upper  mine  (above  (he  2700-ft.  level)  has  been  ex- 
hausted and  work  there  has  been  discontinued.  Some  ore 

of  fair  grade  was  found  on  the  5300rft.  level,  the  deepest  in 

the  mine.  At  the  Cincinnati  Hill  mine.  3111)  ft.  of  explora- 
tion work  was  done,  at  a  cost  of  $46,445.  The  company  ex- 

pended in  purchasing  outlying  claims,  $11,020,  and  advanced 

for  the  equipment  and  development  of  the  local  hydro- 
electric plant.  $20,000.  Early  in  the  year  the  company 

secured  an  option  on  the  Champi  in  group  of  mines,  at  Ne- 
vada City,  about  six  miles  from  Grass  Valley.  The  option 

was  subsequently  surrendered,  and  a  new  one  obtained  which 

gives  the  company  until  July  2.  1913,  to  reach  a  decision 
as  to  purchasing  the  property,  in  developing  this  property 

$154,701   has  so  far  been  expended. 
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Decisions    Relating  to   Mining 
1    for    tile    MlNIHa    AND   SCIENTIFIC    I'REM. 

Oil  >\ii  i;  v~  i  ri 

Where  bj    the  lei  oil   and   km   lease,  30  days 

notice  of  cancellation    for  non-paymeni   of  royalties  «a~ 
required,  it  was  insuffleienl  to  give  such  notice  to  the 

iuer  manager  of  the  leasing  i   ipany,  Baid    ipany  having 
pi   I  into  the  hands  of  ■  receiver.     Notice  should  have 

j  i v i  ii  to  the  receiver. 

Young  r.  Scott,   (Kansas)    110  Pacific,  873,     Januarj 
ii.  1012. 

Mixing  Claims  Effect  of  Issuance  of  Final  Receipt 

The  locator  of  a  mining  claim  and  applicant  for  patent  is 

no)  required  to  do  annual  assessment  work  after  making 

Bnal  proofs  tinder  his  paten)  application  and  the  issu 

in  him  ••!  a  receiver's  receipt  in  conformity  with  the  statute 
and  roles  of  the  General  Land  Office.  The  acceptance  and 

allowance  of  the  Bnal  proofs  and  the  issuance  of  receipts  of 
purchase  constitute  a  segregation  of  the  lands  claimed  from 

the  public  domain,  and  such  lands  are  no  longer  subject  to 

entry  or  location  by  a  person  attempting  to  sel  np  on  ml  ~ 
verse  location  for  purposes  of  contest. 

Batterton  v.  Douglas  Mining  Co.,  (Idaho)  120  Pacific 
827.  I   ember  13,  mil. 

SlfELTKB    Kr.MK — MEAS1  RE  OF    DAMAGE  TO  CROPS 

Where,  a  growing  crop  had  been  injured  by  sulphur  fumes 

and  damages  wen.  sought  by  the  tanner  from  the  smelting 
company  whose  plant  had  generated  the  fumes,  it  was  held 
that  the  measure  of  damages  is  the  difference  between  the 

value  of  the  crop  before  and  after  the  injury,  at  the  time 

ami  place  thereof.  If  the  crop  has  been  injured  from  time 

to  time  throughout  the  growing  season  by  the  fumes,  but 
was  not  destroyed  entirely,  the  damage  to  it  may  be  meas- 

ured under  this  rule  by  the  difference  between  the  value 

of  the  actual  crop  at  that  time,  less  the  actual  expense  of 

fitting  for  market  that  portion  of  the  probable  crop  which 

was  prevented  from  maturing  by  the  injury. 

United  States  s.  R.  &  U.  Co.  v.  Sisam,   (Utah)  191 
Federal.  293.     October  21.  1911. 

Placed  Locations — Necessity  of  a  Discovert 

In  an  action  to  quiet  title  to  a  placer  claim  the  plaintiff 

testified  that  his  prospecting  work  had  been  limited  to 
washing  two  pans  of  dirt  taken  from  two  places  on  his 

claim;  that  he  had  found  gold  in  each  of  them;  that  he  had 
heard  that  the  ground  contained  gold  under  a  lava  flow,  but 

did  not  know  the  depth  of  -the  lava  or  whether  a  gravel 
channel  lay  underneath.  It  was  held  that  this  evidence  did 

not  indicate  a  discovery  such  as  would  support  plaintiff's 
claim.  The  test  is  the  discovery  of  minerals  in  such  quan- 

tities and  evidence  of  such  a  character  as  would  "justify  a 
person  of  ordinary  prudence  in  the  further  expenditure  of 
labor  and  means,  with  a  reasonable  prospect  of  sui   ss,  in 

developing  a  valuable  mine." 

Garibaldi  v.  drill...  (California)  120  Pacific.  42."..   Janu- 
ary 22,  1012. 

Concentrates 

Lode  Claims — Casting  Off  Excess  Ground 

Where  a  locator's  preliminary  notice  called  for  a  lode 

claim  b'00  ft.  wide  and  1500  ft.  long,  but  the  boundaries 
marked  on  the  ground  gave  him  1650  ft.  in  length,  or  150 
ft.  in  excess  of  what  the  law  allows,  the  locator  was  allowed 

to  cast  off  the  excess,  and  his  location  was  not  thereby  in- 
validated. As  it  did  not  appear  that  the  adverse  locator  in 

this  case  had  seen  or  acted  upon  the  basis  of  the  descrip- 
tion in  the  senior  location  notice,  the  usual  rule  that  stakes 

and  monuments  upon  the  ground  will  prevail  over  the  calls 

of  a  location  notice  in  case  of  discrepancy,  was  followed, 
and  the  senior  locator  was  allowed  to  claim  accordingly, 
after  casting  off  the  excess. 

Cardoner  v.  Stanley  Con.  M.  &  M.  Co..   (Idaho)   193 
Federal,  517.     December  S.  1011. 

Ito 

i..\  it.. i  i.. 

HPEMPERATI  RE  does  nol  increase  uniformly  with  depth 

beneath   the  earth's  surface,  :   <ding   i<.  some   repent 
researches  by  Kbnigsherger,  who  I. as  proved  thai  the  rate 
of  increase  is  more  rapid  in  the  vicinity  of  ..re  depo 

Hear  coal  Beams  he  Pound  the  temperature  increased  1   C. 
lor  each  20  to  30    Ires  of  depth,   while   near   petroleum   it 

rises  1    C.  foreverj   B  to  11  m.      Il  has  usually  been  usstuiic.l 

thai  the  average  rise  is  1   < '.  for  every  35   tres. 

AX  excellent  soldering  paste  which  neithei  patten  nor 

•"■  corrodes  is  prepared  in  the  following  way:  Make  a 
mixture  of  zine  chloride  ami  cheap  grease,  such  as  petroleum. 
Make  the  zinc  chloride  by  dissolving  zine  in  strung  hydro 

.■id. uie  acid,  using  an  excess  ..I'  zinc  t..  neutralize  all  acid. 
The  solution  will  lie  thick  and  oily  and  is  to  he  mixed  thor- 

oughly w.ili  the  petroleum  in  the  rati.,  of  1  il.  ..z.  t.>  1  lh. 

This  is  used  extensively  in  electrical  work  as  a  llux  I'm' 
soldering,  especially  lor  copper  wires,  where  no  acid  should 
be  used. 

DIPAEIAN  RIGHTS  are  nol  recognized  in  New  Mexico. 

Appropriation  is  made  by  tiling  an  application  with  the 
state  engineer  before  commencing   work.     Publication    of 

notice  of  appropriation  is  required  after  its  approval  by  the 
slate  engineer.     One-fifth  of  the    struction  work  must  be 

completed  within  one-half  of  the  allotted  time,  which  is 
commonly  live  years,  and  water  must  he  applied  usually 

within  four  years  thereafter.  Final  certificate  issues  upon 

inspection  after  completion  of  work.  All  permits,  decrees, 
and  documents  regarding  water  rights  must  he  filed  in  the 

office  of  the  probate  clerk  and  ex-ofjicio  recorder  of  the 
county  in  which  the  works  are  situated. 

T  EAD  seldom  occurs  native  in  nature,  being  usually  found 

in  the  form  of  a  carbonate  or  sulphide.  Metallic  lead 

has.  however,  been  found  in  the  form  of  thin  plates  and 

embedded  scales  and  small  rounded  globules.  Shot-like 
masses  of  lead  have  been  commonly  found  in  the  gold  placers 
of  California,  but  in  such  conditions  that  they  have  usually 
been  held  to  be  from  shot  or  bullets,  and  of  adventitious 

origin.  Dana  lists  a  number  of  places,  however,  at  which 
native  lead  has  been  found,  and  while  some  are  doubtful, 

others  are  considered  genuine.  Ritter  Von  Grot  has  re- 
cently brought  to  (his  country  specimens  of  metallic  lead 

with  native  gold,  found  in  the  Mongolian  placers  on  the  Tro 

river  north  of  Urga.  The  specimens  are  small  globular 
masses  of  lead  a  millimetre  or  less  in  diameter  with  bits  of 

wire  gold  showing  through  the  lead.  They  come  from 
frozen  ground  24  ft.  under  cover  and  occur  with  anglesite. 

There  are  small  veins  of  galena  in  the  country  and  the 

lead  is  supposed  to  have  been  reduced  during  the  process 

..I'  weathering  preceding  the  formation  of  the  placers. 

"CWJCCTRIO  BELLS,  signaling  devices,  induction  coils, 
and  other  apparatus  of  a  like  nature  is  generally  actu- 
ated by  a  primary  battery,  either  of  the  dry  or  wet  type. 

These  batteries,  however,  require  a  considerable  amount  of 
attention  from  time  to  time,  and  eventually  have  to  be 

renewed  altogether.  A  small,  low-priced  transformer  which 

can  be  connected  in  the  lighting  circuit  of  any  alternating- 
current  installation  gives  much  more  satisfactory  service. 
The  secondary  is  wound  to  give  4  or  (i  volts.  This,  being 

low  tension,  is  suitable  for  connecting  to  the  usual  bell, 

fire-alarm,  or  other  low-voltage  circuit.  It  completely 

lakes  the  place  of  a  primary  battery,  ami  will  operate 

devices  requiring'  intermittent  current.  The  labor  and  dis- 
order of  recharging  batteries  is  done  away  with,  and  the 

l.ells  operate  from  year  to  year  without  fail.  The  trans- 

former has  no  moving  parts,  is  ironclad,  enclosed,  and 
entirely  safe  in  use.  It  is  claimed  that  owing  to  the  small 

amount  of  energy  used,  the  average  meter  will  not  take 
any  record  of  it. 
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Recent  Publications 

Tin.  !  jtos  in  1911.    l'>\  J.  S.  Diller. 

I',  s.  Geol.  Surv.  Pp.  9.    Washington,  1912. 
British  Guiana  Gold  and  Diamond  Industries.  By  the 

Commissioner  of  Land  and  Mines.  Pp.  15.  British  Guiana. 
January  L911. 

Tiii'  ri:>   HON  oi   Lead  in  the  United  States  in  lull. 
By  C.   E.  Siebenthal.     U.   S.   Geol.  Surv,     Pp.   7.     Map. 
Washington,  1912. 

oi  the  Mineral  Industry  of  Tasmania,  tor 

mil  Quarter  Ending  December  31,  1911.  By  \V.  11.  Wal- 
lace.    Pp.  1  1.    Tasmania,  1912. 

i  oai  N  i.  phi  Black  Hills,  Wyoming-South  Dakota. 
By  B.  W.  Stone.     D.  S.  Geol.  Surv.  B  i  199.     Pp.  66. 
111.,  maps,  index.     Washington,  1912.  % 

Presidential  Address.     By  II.  O'K.  Webber,  president 
of  the  Transvaal  Chamber  of  Mines  al  the  Annual  Mee 

February  29,  1912.    Pp.  16.    Johanni  sburg,  1912. 

Davis  Ha  Gold  Disc  acT.    By 

II.  P.  Davis.  Supplement  No.  1.  Mclntyre-Porcupine 
Mines.  Ltd.  Pp.  10.  111.,  map.  New  York,  March  30,  1912. 

oqj  ind  Coal  Fields  op  the  Lower  Matanvska 

Valley,  Alaska.  By  G.  C  Martin  and  F.  J.  Katz.  Bull. 

500,  I  .  S.  Geol.  Surv.  98  pp.;  index,  ill..  m;i]is.  Wash- 
1912. 

Cripple  <  !ri  i  i   ri  or  I  ki.-tikikd 
Reports  of  Listed  i  o  tp        },    Bj  the  Colorado  Springs 

Mining  Stock  As  Pp.  '!ii.     III.    Colorado  Springs, March  1.  1912. 

Mining  Indi  *n;\  in  That  Part  of  Northern  Ontario 
Served  hi   rm  Ti  4iskaming  ind  Northern  Oni 

wav.    i'm  r.  1911.     By  Arthur  A.  Cole.    Pp.57. 
III.,  map.    Toronto,  1912. 

Report  of  the  Bi  ri  tr.  of  I  oi  SA»  Francisco 
CHAMBER    01     COMMERCl     FOR    MONTH     ENDED    FEBRUARY    29, 
1912.     By  Bureau  of  Inspection  of  Public  Improvements. 
Pp.  16.    San  Francisco,  1912. 

An   I  the  Coals  of  Canada  with  Kee- 

ERENCl    TO    CHETi     1'   HO   QUALITIES.      I'.y  .1.  B.  Porter 
and  R.  J.  Durley.     Vol.  I.    Canada  Department  of  Mines, 
Mines  Branch.    Pp.  250.     111.,  maps,  index.    Ottawa,  1912. 

Surface  Water  Supply  of  the  United  States,  1910. 
Part  II.  South  Atlantic  Coast  ixd  Eastern  Gulf  of 

Mexico.  By  M.  R.  Hall  and  J.  G.  Mathers.  Water-Supply 
Paper  282.  Pp.  109.  Map,  ill.,  in. lex.  V.  s.  Geol.  Surv., 
Washington,  1912. 

Base  Mad  OF  ILLINOIS.  State  Geological  Survey.  F.  W. 
DeWolf,   director.     Drbana,   1912.     This    map   shows   the 
geographical      ei   s,    with    towns,    political    boundaries, 
railways,  rivers,  and  (in  red)  the  elevi     all  railway 
stations,     li  is  on  the  scale  of  1:500,000,  approximately  8 
miles  to  the  inch.    A  new  and  accurate  base  map  of  II 
has  long  been  needed,  and  Mr.   DeWolf  has  done  well  to 
supply  this  one  in  advance  of  completion  of  the  great  map 
for  which  topographic  surveys  are  now  being  made. 

Commercial  Paragraphs 

Tni'  Oliver  Continuous  FutrEs  Co.  has  six  carl   Is  oi 
Biters  packed  al  ils  wareho  ■    for  immediate  ship- 

ment In  Mexico  when  conditions  permit.     One  carload  of 
Biters  bad  been  shipped  before  the  present  trouble  bei 
acute,  al   the  Mexican   border,  being   held  al 
El  Paso. 

May  5  to  11  is  'Pocket  Smelter  Week.'  The  Way's 
Pocket  Smelter  Co.,  of  South  Pasadena,  California,  is 
offering  a  valuable  cigar  lighter.  .>r  a  copy  of  the  new 

edition  of  the  'Prospectoi-'s  Manual'  free  to  everyone  who 
purchases    ■  of  its  outfits  during  this  week.    In  addition 
to  this,  the  Firs!   National  Bank  of  South  Pasadena  guar- 

antees thai   every   person  will  gel   bis               back,  in  the 
i  he  should  nol  be  fulli  I  w ith   tlii. 

Book  Reviews 
Any  of  the  books  noticed  in  these  columns  are  for  sale  by 

or  can  be  procured  from,  the  Mining  and  ScxsNrmc  Press. 

Taschenbuch   pub  Bergmanneb   (Pocketbook    for  Min- 

ers).    I'.y  Hans  von  Hbfer,  Sr.,  and  Hans  von  Hiifer,  Jr. 
'_'   vol.,    1152   pp..   ill.     Third,   enlarged   edition.     1   hen. 
19]  1.     For  sale  by  the  31  Pi  ice 

$5.70. Hofers'  Pocketbook  is  too  little  known  dp  Ai 

mining'  engineers,  who  find  so  much  to  read  in  English 
that  there  is  little  incentive  to  thread  the  intricacies  of 

the  German  language.  There  are  several  reasons  why  the 
effort  i>  worth  while,  however,  the  chief  being  that  as 
a  reference  book  this  is  far  superior  to  those  published 
in  English.  Both  the  senior  ami  junior  editors  are  engi- 

neers of  experience  and  have  enlisted  the  aid  of  a  dozen 
other  well  known  engineers,  who  have  contributed  the  dis- 

cussions of  special  topics,  such  as  boring,  shaft-sinking,  min- 
ing machinery,  transportation,  ore-dressing,  briquetting,  cok- 
ing, surveying,  Mud  electricity.  Over  against  the  disadvan- 

tage that  tin  ii  of  these  topics  is  adapted  to 
German  conditions  and  methods  of  work,  may  be  set  the 
facl  that  German  methods  are  now  adapted  i   el  condi- 

tions that  are  gradually  developing  in  America,  and  fre- 
quent reference  to  what  has  already  been  done  in  Ge 

is  of  invaluable  service  in  directing  American  progress. 

Examples  of  this  are  seen  in  the  use  of  gas-engine,  and 
in  the  briquetting  of  fuel  and  ores,  as  in  both  eases  prac- 

tice was  well  developed  in  Germany  before  it  had  received 
much  consideration  in  the  United  States.  Much  of  the 

ureal  store  of  data  included  in  lite  volumes  is  of  only  aca- 
demic value  to  the  American  engineer,  but  anyone  whose 

work  extends  beyond  ordinary  routine  will  also  find  much 
of  Milne  and  service. 

Catalogues  Received 

Tin  llwwAKD  Co.,  50  Church  St..  New  York.  Catalogue 

No.  39,  'Hay-ward  Buckets.1    40  pages.     Illustrated.    6  by 
3. 

Keystone  Placer  Drill  Co.,  Beaver  Falls.  Pa.     Cata 

logue  No.  i>.  'Downie  Deep  Well  Pumps.'    78  pages.    Illus- 
trated.    8  by  11  inches. 

The  Denver  Engineering  Works  Co.  Bulletin  No. 

1055.  'Improved  Richards  Pulsator  Classifier.'  8  pages. 
Illustrated.    8  by  11  inches. 

The  Brown-  Hoisting  Machinery  Co.,  Cleveland.  Ohio. 
Catalogue    D-1912.      'Tramrail    Systems.    Trolleys.    Electric 
Hoists.'    48  pages.     Illustrated.    6  by  9  inches. 

Robins  Conveying  Belt  Co.,  New  York.  Bulletin  No. 

48.  'Chains.  Sprockets,  and  Elevators.'  52  pages.  Illus- 

trated, ti  by  9  inches.  Bulletin  No.  49,  'Conveyor  Belts.' 
4  pages.     Illustrated,     li  by  9  inches. 

General  Electric  Co.,  Schenectady,  N.  Y.    Bulletin  No. 

4916.  'Mine  and  Industrial  Haulage  Supplies.'  328  pages. 
Illustrated.  8  by  m:;4  inches.  By  mean-  of  this  catalogue 
the  General  Electric  Co.  places  in  the  hands  of  its  cus- 

tomers information  which  will  enable  them  to  readily  select 
repair  parts  for  the  maintenance  of  locomotives  used  in 

and  industrial  electric  traction,  and  of  elect rie  crane 
ami  hoist  equipments.  The  catalogue  includes  alf 
prriiensive  li<t  of  rail  bond-  and  of  materials  for  the  sus- 

pension and  insulation  of  trolley  and  feeder  systems.  The 
arrangement  of  the  catalogue  is  such  that  from  a  knowl- 
eflge  of  the  serial  number  of  a  locomotive,  any  and  all 
repair  parts  for  it  may  be  ordered  with  accuracy  and  in 
a  manner  to  assure  prompt  filling  of  order-.  While,  owing 
to  the  much  greater  variation  in  conditions  for  which  they 
have   been   desig   I,  it   has  been   impractical   to  catalogue 
repair   pans   for  crane  and   hoist   equipments  in   the   same 
manner   as    for   locomotives,   all    the    principal    parts   for 
both    motors   and   controlling   devices,    used    in    such    equip- 

I  ments,  will  he  found  listed  in  appropriate  order. 
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EDITORIAL 

SALE  "i  seven  million  pounds  of  aluminum  in  01   rder 
for  southern  California  shows  that  the  rise  in  price  of 

copper  has  already  begun  to  restrict1  iis  use. 

Til  10  twentj  fifth  annua]  meeting  of  the  Montana  So- 
ciety of  Engineers,  held  at  Anaconda,  April  11  to  13, 

was  marked  by  good-fellowship  as  well  as  technical  interest. 
We  hope  the  society  may  long  continue  its  successful  life. 

FIKK  destroyed,  April  20,  the  plant  of  the  Mexican  Min- 
ing Journal,  but  the  energetic  publisher  of  that  excel- 

enl  exponent  of  technical  journalism  promptly  arranged  for 

new  equipment,  and  the  May  number  will  appear  hut  a 
few  days  late.  Our  sympathy  goes  to  our  contemporary. 
We  trust  iliis  misfortune  may  show,  as  our  own  of  six 

years  ago  did,  that  honest  journalism  rests  cm  a  foundation 

more  substantia]  than  paper  and  presses,  and  that  dis- 
asters have  their  compensations  in  the  revelation  of  friend- 

ships that  they  bring. 

EXPORTS  of  copper  from  the  United  States  have  grown 
during  the  past  thirty  years  from  $700,001)  to  $110,- 

ooii.ooo  annually.  During  the  same  period  imports  have 
grown  from  .$000,000  to  $25,000,000,  representing  ore, 
matte,  and  blister  sent  to  this  country  for  refining.  Though 
there  are  only  nine  electrolytic  refineries  in  operation  in  the 
United  States,  they  handle,  in  addition  to  domestic  blister, 

over  one-third  of  the  copper  produced  elsewhere  in  the 
world.  Reports  of  production  for  the  first  quarter  of  1912 
indicate  an  increase  of  about  17  per  cent  in  the  United 

Stales  output  and  a  slight  decrease  in  foreign  production. 

ELUTRIATION  is  a  word  often  wrongly  used  by  en- 
gineers, under  the  impression  that  il  is  synonymous 

with  classification.  To  elutriate  a  material  is  to  purify  it 

by  washing:  thus  bird-shot  spilled  upon  the  ground  might 
be  swept  up  and  elutriated  by  stirring  with  water  and 

pouring  off  the  muddy  liquid.  To  classify  a  mixture  of 
mineral  grains,  such  as  an  ore,  is  to  separate  them  into 
classes  of  particles  which  settle  in  water  at  an  equal  rate; 

unless  the  particles  have  been  previously  sized  no  separa- 
tion of  one  kind  from  another  is  thus  possible.  A  nice 

observance  of  such  distinctions  of  meaning  will  lead  to 

a  metaphorical  elutriation  of  ideas. 

CO-OPERATIVE  studies  of  mining  conditions  in  Illinois 
are  now  being  conducted  under  agreement  between  the 

United  Slates  Bureau  of  Mines,  the  State  Geological  Sur- 
vey, and  Ihc  Department  of  Mining  Engineering  of  the 

University  of  Illinois.  These  studies  are  directed  to  con- 
serving the  lives  of  mine  workers  and  the  mineral  resources 

of  tbe  state,  and  involve  both  field  and  laboratory  investi- 
gations. A  systematic  bygrometric  survey  of  the  mines  is 

being  made  together  with  studies  of  the  gas  in  coal,  of 
the  dust,  explosives,  and  roofs  in  the  mines,  and  in  fact 
all  the  natural  mining  conditions.  The  work  has  the  active 

support  of  operators,  miners,  and  inspectors,  and  is  much 
the  most  comprehensive  series  of  investigations  relating  to 
mining  ever  undertaken  by  an  American  state. 
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LITIGATION  over  title  to  the  mines  of  the  Pittsburg 

Silver  Peak  Gold  Mining  Company  was  decided  by  the 

Supreme  Court  of  Nevada,  .May  4.  favorably  to  the  Blair 

estate,  bom  which  the  operating  company  derives  its 

rights.  The  dispute,  which  lias  extended  over  nearly  twenty 

years,  arose  from  an  old  option  which,  it  was  claimed,  had 

never  been  properly  voided.  The  company  now  owning 

tin-  mines  having  proved  them  of  value,  the  inevitable 

litigation  followed.  At  present  a  profit  of  roughly  $360,- 

ikiii  per  year  is  being  earned.  The  property  and  improve- 
ments have  been  paid  for  out  of  earnings,  and  a  surplus 

has  been  accumulated,  hut.  pending  the  decision  as  to 

title,  no  dividends  have  been  paid.  Dealings  in  the  stoek 

heretofore  have  been  largely  speculative,  and  in  anticipa- 

tion ot  a  favorable  decision  tin-  price  was  run  np  to  $1.60 
this  week.  While  the  exaet  amount  of  the  surplus  is  not 

certainly  known,  it  is  hardly  likely  to  justify  any  such 

price,  and  quotations  have  already  fallen.  The  mine  is  a 

good  one.  excellently  handled,  ami.  now  that  uncertainties 

as  to  title  are  out  .if  the  way.  may  he  expected  to  become  a 

regular  dividend  payer. 

EFFORTS  are  being  made  at  Washington  to  secure  a 

definite  appropriation  for  the  support  of  investiga- 
tions by  the  United  Slates  Bureau  of  Mines  in  the  metal 

mines  of  the  West.  When  the  work  Begun  by  the  I  leological 

Survey  was  transferred  to  the  newly  created  Bureau  of 

Mines  the  only  funds  made  available  were  for  the  investiga- 

tion of  coal  mining.  It  is  a  curious  fad  thai  exact  statistics 

of  accidents  in  metal  mines  are  not  collected  except  in  a 

few  states.  Such  figures  as  axe  available  seem  to  show- 
that  loss  of  life  is  as  great  in  metal  as  in  coal  mining,  and 

a  limited  inquiry  recently  conducted  by  the  Bureau  of  Mines 

suggests  that  danger  in  the  metallurgical  industries  is  more 

common  than  has  been  supposed.  The  health  and  safely 

of  men  in  all  branches  of  mining  should  he  the  first  con- 

sideration of  those  in  charge.  If  needlessly  dangerous  con- 
ditions are  being  overlooked,  sharp  attention  should  be 

called  to  them,  and  an  impartial  government  bureau  is  the 

best  agency  for  conducting  the  necessary  investigations. 

We  are  glad  to  see  that  a  start  has  been  made  in  studying 
the  health  conditions  of  mine  workers.  In  this  as  in  other 

matters  the  Bureau  will  have  the  cordial  support  of  both 

operators  and  men.  ami  Congress  may  well  appropriate  the 

small  amount  of  money  necessary  to  make  the  work  effective. 

The  Value  of  Gold 

few  topics  are  provocative  of  greater  discussion  and 

variety  of  opinion  than  the  question  as  to  the  stability  of 

the  value  of  gold.  As  in  most  discussions,  this  is  largely- 

due  lo  the  use  of  terms  in  differing  senses,  or  without  a 

clear  conception  as  to  their  exact  meaning.  Elsewhere  in 

this  issue  Mr.  A.  J.  Pillsbury  takes  issue  with  Mr.  F.  .7. 

Martin  in  this  regard,  ami  in  pointing  out  Mr.  Martin's 
error  in  asserting  thai  gold  ha*  a  fixed  value,  falls  into  the 

or  error  of  supposing  that  gold  can  be  increased  in 

price  by  increases  in  the  coal  of  its  production.  The  price 
of  gold  cannot  be  increased,  sin.-.-  gold  itself  is  the  stand- 

ard id'  prices.    The  value  of  gold  can  ami  does  fluctuate,  as 
is  se.-n  by  the  variation  in  the  prices  of  other  con   lities 
from    year   to   year.      Price    is   worth    estimated    in    money. 
value  is  worth  estimated  in  cot   lities   in   general.     The 
price  ill  gold  in  the  Dnited  Stales  is  $20.67  per  oum-e.  the 
value  of  gold  to  a  hungry  man  in  the  desert,  or  on  Market 

street,    San    Francisco,    can    he    roughly    determined    from 

that  all  changes  in  prices  can  lie  directly  ascribed  to  elm 

in  the  output  of  gold.  Such  an  assumption  is  as  untrue 

as  the  assertion  that  places  are  independent  of  the  pro- 

duction of  ejfld.  Commodity  prices  depend  upon  the  avail- 
able supply  of  gold,  but  the  relation  is  a  complex  one.  and 

the  exact  relative  importance  of  (he  different  factors  is  as 

yet  unknown.  Perhaps  the  best  analysis  of  their  relation- 

ship is  that   by  Mr.   [rving  Fisher,  who  contends  that   the 

price    level    of   con   lities   depends   upon    the   amount   of 

money  available,  the  velocity  with  which  it  circulates,  the 

amount  of  bank  deposit.-,  and  their  activity,  and  the  volume 
of  trade.  It  is  interesting  to  note  in  this  connection  that 

the  visible  available  supply  of  gold  in  the  banks  of  the 

world  was  $4,447,005,910  on  December  31,  1910,  and  that 
tin-  same  hanks  at  the  same  time  had  notes  in  circulation 

amounting  to  $5,407,022,935  and  loans  and  discounts 

amounting  to  $20,593,333,483.  The  international  volume 

of  trade  in  1911,  according  to  the  estimates  of  the  Bureau 

of  Commerce  ami  Labor,  was  $35,500,000,000.  The  increase 

of  commodity  prices  in  recent  years  has  often  been  greatly 

exaggerated,  through  a  confusion  of  ideas;  the  average  in- 
crease in  the  past  twenty  years  has  probably  been  less  than 

20  per  cent,  the  annual  gold  production  having  in  the 

same  period  increased  from  about  $110,000,000  to  $466,- 

000,000,  or  an  increase  of  nearly  300  per  cent.  The  rate 

of  increase  of  production  is  now  declining,  and  it  is  quite 

possible  that  the  production  also  will  begin  to  decline  in 
tin-  no!    far  distant  future. 

Alaska  at  Washington 

Introduction  at  Washington,  with  the  approval  of  the 

Alaskan  affairs  committee  of  the  American  Mining  Con- 

ens-,  of  bills  for  the  leasing  of  coal  lands  and  the  con- 

struction of  a  government  railway,  marks  a  distinct  step. 

It  is  an  open  secret  that  neither  Alaskans  generally  nor  the 

leaders  in  the  American  Mining  Congress  are  predisposed 

toward  either  a  leasing  system  for  the  mineral  lands  or 

government  ownership  of  railways.  Those  concerned,  bow- 
ever,  are  practical  men.  They  are  seeking  a  workable 

method  of  ending  the  present  intolerable  conditions  and  they 

recognize  the  force  of  public  opinion.  There  can  be  no 

doubt  that  the  ruling  public  opinion  of  the  country  is 

opposed  to  any  more  land  grants  to  railways  and  to  re- 
opening the  coal  lands  on  the  old  basis.  At  the  same  time, 

as  Mr.  Falcon  Joslin  has  forcibly  shown,  it  is  foolish  to 

impose  conditions  that  compels  such  communities  as  Fair- 
banks to  burn  60,000  to  80,000  cords  of  wood  per  year, 

doubling  the  fuel  bill  for  its  citizens,  while  valuable  coal 

beds  are  within  easy  reach.  It  should  be  entirely  possible 

to  safeguard  every  proper  public  interest  without  any  such 

extreme  result :  and  it  will  be  possible,  when  the  various 

persons  concerned  make  a  genuine  effort  to  get  together  in 

any  spirit  of  fairness.  Mr.  Joslin.  who  knows  Alaska 

thoroughly,  is  opposed  to  the  leasing  system,  but  has  stated 

that  he  is  "not  certain  that  a  leasing  bill  may  not  be  drawn 

tli.it  would  be  a  workable  and  just  law."  and  the  committee 
of  which  he  is  chairman  has  shown  good  faith  by  proposing 

a  leasing  bill.     Now  let  others  show  equally  good  faith  by 

  peration  in  securing  the  passage  of  a  bill  modeled  on  the 

one  offered.  We  believe  that  in  changing  from  fee  to  leasing 
ii  the  details  of  the  new  law  should  be  modeled  as 

closely  as  possible  to  the  Hording  of  the  old.  We  wish  also 
to  state  again  our  conviction  that  from  the  national  stand- 

point revenue  should  be  the  smallest  consideration.  If  there 

is  any  considerable  income  from  the  leasing  of  the  land  it 

should  go  to  the  state  or  territory  in  which  the  land  is 

situated.    This  is  especially  important  in  the  ease  of  Alaska. the  amount  of  food  and  drink,  or  other  desired  commodity 

it  will  procure.     Many  overlook  this  elemental  distinction.  I  where  the  need  of  public  works  is  great  and  the  sources  of 
or  m  making  it   rush  to  the  opposite  extreme  and  assume  |  revenue    are    few.      In    the    resolutions    passed    at    Cordova. 
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oped,  and  to  accomplish  thai  it  is  necessary  to  open  the 
coal  and  other  lands  to  use,  and  to  build  railways.    We  bavo 

•  ir  conviction  that,  there  being  no  sufficient 
induct  private  capital  t"  enter  into  railway  build- 

there,  the  United  Btates  Government  should  assume  the 

task.     Alaskans  have  made  proper  concessions  t.>  Eastern 

pnblie  opinion.    Ii  is  now  *up  to  the  Basl  to  make  good'  bj 
•  1...1  legislation. 

Porph\ry  Coppers  and  Ore  Reserves 

rts  of  a  Dumber  of  the  great  copper  mining  com- 
panies have  recently  been  distributed.  We  printed  lasl 

week  :i  summary  statement  of  the  work  of  the  Nevada  Con- 
solidated Copper  Company  for  the  period  ended  December 

31,  ii-  -_-i% t-ii  by  Mr.  Pope  Yeatman,  consulting  engineer  for 
the  company.  This  week  we  present  a  similar  summary 

of  Mr.  H.  C  Jackling's  report  as  general  manager  for  the 
Utah  Copper  Company.  Reports  on  tin-  work  at  Ray  and 
Chino  are  at  hand  and  abstracts  will  be  printed  later.  In 
exan  ining  these  reports,  attention  is  first  attracted  to  the 

large   scale   Of   work,   ami   second    In   the   low   grade   ..I'   ore 
dow  being  si   ssfully  handled. 

In  the  year  ended  December  31,  1911,  the  Utah  Copper 

Company  treated  4,680,801  tons  of  ore  having  an  average 
copper  content  of  1.51  per  cent.  The  Nevada  Consolidated, 
in  the  fifteen  months  covered  by  the  last  report,  treated 
3,338,242  tons  of  which  the  average  copper  content  was 

150  per  cent.  The  Ray  Consolidated  Copper  Company 
and  the  Chino  Copper  Company  only  began  milling  in  1011, 
and  their  outputs  are  accordingly  small.  At  Ray,  however. 

681,000  tons  containing  an  average  of  1.83  per  cent  copper 
was  handled.  Perhaps  a  better  impression  of  the  scale  of 
operations  is  given  by  the  statements  of  ore  reserves  sub- 

mitted with  the  annual  reports.     These  are  as  follows: 

Per  cent 

Company.  Tons.  copper. 
Utah       301,500,000  1.532 
Ray           77.314,470  2.17 
Chino          54,970.0411  2.24 

Nevada          4O,0S3,371  1.66 

These  figures  are  not  strictly  comparable.  In  the  reserve 
of  the  Nevada  Consolidated,  Mr.  Yeatman  has  included 

only  the  "profitable  ore  remaining  in  reserve."  In  the  ease 
of  the  Utah  Copper  Company,  Mr.  Jackling's  figures,  the 
ones  quoted,  include  both  developed  and  partly  developed 

ore.  The  Ray  and  Chino  estimates  also  include  partly  de- 
veloped ore,  though  the  Ray  estimate,  it  is  stated,  may  be 

25  per  cent  less  than  the  total  amount  of  ore  really  avail- 
able. Allowing,  however,  for  all  such  differences  in  methods 

of  computation,  it  still  remains  true  that  the  totals  are  im- 
pressive. Hardly  less  impressive  is  the  continued  increase 

in  ore  reserves,  despite  the  large  amount  annually  sent  to 
the  mill.  Last  year  the  statement  of  ore  reserves  of  the 
Utah  Copper  Company  was  as  follows:  Fully  developed, 
60,000.000  tons  of  2  per  cent  copper  ore,  and  92,130,000 
tons  of  1.6  per  cent ;  partly  developed,  51,370,000  tons  of 
1.4  per  cent  ore;  total  fully  developed  152,1.30,000  tons; 
total  fully  and  partly  developed,  203,500,000  tons.  For  the 
year  1911  the  corresponding  statement  is:  Fully  developed, 

62.040,000  tons,  of  2  per  cent  ore,  92,130,000  tons  of  1.6 

■  hi.  mi. I  75,000,000  tons  oj    1.30  per  cent;  parti}  de 

i  eloped,   '1,070,0!  total   fullj 
300,000   tons;   total    folly   and    parti] 

veloped,  301,500,000  tons,     Evidently  the  increase  is  mainly 
due  i   luding  as  ore  reserve  material  too  lov 

ated  the  preceding  year,  and  the  complete  block 
of  the  partly  developed  ore  of  the  year  bef   :  pre 

Kumabl)  through  additional  drilling.    The  higher  grade  ore 
»rve,  that  containing  l.G  and  2  per  cant  copper, 

mains  practically  a.,  it  was  the  year  be  I  ,0,000 
Ions    of     1.1     per    cent     partly    . level.. | 
r5,660,000  tons  of  L.3  per  rent  fully  develo  while 
71.11711.0011  tons  of  material  containing  1.28  per  cent  copper 

is  rated  as  partly  developed  ore.  Since  the  amount  of 

ore  partly  developed  in  the  steam-flhovel  stop.-,  remained 
roughly  the  same.  22,325,000  Ions  in  1910  and  26,790,000  in 
1911,  ami  underground  work  in  this  mine  is  decreasing,  ii 

is  evidently  the  churn-drill   that    makes  the  dill'erei        At 
Raj  ii  is  explained  that  ore  defined  by  drill-hole-  at  in 
tervals  of  100  feel  is  considered  partly  developed.  When 
additional  holes  are  drilled  at   distances  of  200   feel   Or  less 

the  ore  is  considered  full]  developed.  It  is  easy  to  see  thai 
partly  developed  ore  can,  on  this  hasis.  be  quickly  defined 

e   gb  to  1   ne  fully  developed,  especially  it'  the  standard 
of  copper  content  he  at  the  same  time  lowered.  Every  in- 

crease in  the  price  makes  it  possible  to  count  as  ore  what 
was    previously   waste,   but    il    must    not    he    forgotten    that 
when   euor   us   tonnages  are   taken    into  account    the   time 

factor  becomes  important.  Before  this  lowest-grade  ore 
can  he  mined  the  price  of  copper  may  fall  to  where  there 
would  he  no  profit  in  handling  it.  It  is  impossihle  lo  keep 

the  mine  in  such  shape  that  the  low-grade  material  may 
in.!  need  to  be  handled  regardless  of  profit.  To  put  it 
through  the  mill  may  be  the  cheapest  means  of  disposing 

of  it,  once  the  material  has  been  uncovered,  but  with  a 
fluctuating  price  for  the  metal,  and  a  narrow  margin  at 
best,  there  is  always  the  danger  of  wearing  out  equipment 

without  adequate  return.  Material  once  'on  the  run'  in  a 
big  copper  mill  can  be  made  to  contribute  to  operating 
profit  if  it  contains  as  little  as  0.9  per  cent  copper,  but  we 
are  still  far  from  the  expected  stage  when  rock  containing 

1  per  cent  of  copper  constitutes  an  ore  reserve,  and  it  is 

a  fair  question  whether  the  1.28  per  cent  'partly  developed' 
ore  of  the  Utah  Copper  Company  ought  not  be  further 

qualified  by  calling  it  also  'provisional'  ore.  The  Nevada 
Consolidated  Copper  Company  in  June  1911,  treated  294,- 
793  tons  of  ore  containing  1.36  per  cent  copper,  0.009  oz. 

gold,  and  0.071  oz.  silver,  with  a  saving  of  60.31  per  cent 
and  a  ratio  of  concentration  of  12.87.  The  average  price  of 

electrolytic  copper  in  New  York  that  month  was  12.47  cents 

per  pound.  This,  we  believe,  is  the  record  for  large-scale 
treatment  of  low-grade  ore,  and  certainly  it  strongly  sup- 

ports claims  for  considering,  at  least  provisionally,  1.2S 

per  cent  rock  as  ore. 
Another  striking  feature  of  modern  copper  concentra- 

tion, and  one  much  less  encouraging,  is  the  enormous 
amount  of  waste.  In  the  case  of  the  two  leading  properties 

in  the  group  under  review,  the  amount  of  copper  that 

gets  away  yearly  amounts  now  to  over  50,0011,11(1(1  pounds. 
This  is  the  startling  result  of  milling  ore  of  a  grade  where 

low  operating  cost  must  always  be  the  first  consideration. 
In  our  pride  at  the  technical  work  which  has  converted 

mountains  of  rock  into  ore,  it  is  worth  taking  an  occas- 

ional sobering  thought  of  the  unachieved.  No  one  antici- 
pates a  time  when  a  perfect  saving  will  be  made,  and  no 

one  is  working  more  earnestly  toward  improvement  of 
technical  processes  than  are  the  engineers  concerned  with 
copper  mining  and  milling.  They  have  accomplished 
great  tasks  and  are  making  excellent  progress,  but  the 
journey  is  not  yet  done. 
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Presenting  Assay  Results  by  Graphic  Methods 

By  J.  B.  Stewart 

Because  of  bis  early  experience  as  field  engineer,  accus- 
tomed to  report  to  his  superiors  is  the  profession,  the  aver- 

age engineer  acquires  the  habit  of  making  a  purely  technical 
exposition  of  tabulated  data,  and  the  customary  assay  plans 

of  a  mining  property.  He  is  apt  to  forget  that  in  all  im- 
porta  one  of  the  greatest  uses  in  which  Ins  report 

may  be  put  is  the  convincing  of  comparatively  untech- 
nical  men.  whose  duly  it  may  be  i"  decide  upon  the  busi 
merits  of  the  prospective  deal.  It  should  not  be  neces 

to  re-write  a  report  for  submission  to  such  readers.  Manj 

engineers  have  witnessed  the  i   Pusi   E  a  board  of  di- 
rectors or  group  of  prospective  stockholders,  who  for  Lack 

of  technical  knowledge  and  practical  experience,  were  un- 
able to  appreciate  even  approximately  the  relative  meaning 

of  a  mass  of  tabulated  data  of  widths,  distance,  tonnage, 
and  assay  values. 

Let  a  report  be  ever  so  complete  in  its  method  of  analysis 
and  subject  to  simple  arithmetical  demonstration,  yet  the 

conclusions  will  never  be  as  apparent  to  the  untechnical 

reader  as  they  are  to  the  engineer  who  did  the  work.  The 

significance  of  this  deplorable  point  is  appreciated  by  the 

engineer  (or  new  manager)  who.  called  upon  to  give  an 
opinion  to  owners  of  an  unprofitable  property  which  is  still 
being  worked,  has  to  convince  them  that  it  is  wise  to  abandon 

the  property,  or  at  least  cease  further  operations.  Many  an 

engineer  has  despaired  of  ever  making  it  (possible  for  the 

untechnical  and  unpractised  reader  of  his  report  to  syntheti- 
cally reassemble  all  the  tabulated  data  of  his  analysis  so  as 

to  give  as  clear  a  mental  conception  of  the  existing  condi- 
tions as  he  himself  bas  obtained.  It  is  with  such  an 

in  view  that  I  offer  the  following  simple,  graphical  method 

for  demonstrating  conclusions  regarding  assay  data. 

This  scheme  lor  graphically  representing  the  commercial 
value  of  the  ore  in  a  mine  by  combining  the  factors  of 
available  tonnage  and  the  corresponding  assay  value  per  to/! 

has  proved  very  satisfactory,  because  of  the  data  which  it 

condenses,  and  the  ease  with  which  the  unprofitable  portions 

of  ore  may  he  marked  out.  In  addition  to  such  advantages 

it  furthermore  serves  to  bring  together  on  the  same  sheet 
much  geological  data,  thus  throwing  some  additional  light 
upon  the  probable  method  of  mineralization  and  subsequent 

alterations;  as  oxidation,  leaching,  and  enrichment.  For 

the  purpose  of  rendering  the  whole  of  this  subject  interest- 
ing and  intelligible  to  those  who  are  not  familar  with  the 

methods  of  obtaining  all  the  data  to  be  condensed  in  the 

graphical  diagram,  it  may  be  well  to  rehearse  briefly  what 
is  an  old  story  to  engineers.  To  begin  with,  this  system 

is  intended  to  apply  chiefly  to  ore  deposits  of  relatively 
great  length  and  depth  as  compared  with  their  width; 

commonly  spoken  of  as  veins  in  distinction  from  large  stock- 
works,  fahl-bands,  and  lenses.  Likewise  it  offers  its  greatest 
advantages  in  consideration  of  banded  veins,  or  those  in 

which  both  the  width  and  value  of  the  ore  vary  consider- 
ably not  only  at  intervals  along  its  length,  but  also  from 

wall  to  wall  across  any  given  section.  In  order  to  accur- 
ately fix  all  data  upon  the  diagram,  it  is  necessary  to  locate 

all  points  of  sampling  in  the  mine  with  reference  to  some 
vertical  plane,  as  a  shaft,  which  connects  with  all  levels 

of  the  mine,  or  by  simple  survey  methods  to  provide  for 
such  accuracy.  It  is  customary  to  sample  the  entire  width 

of  the  vein  at  regular  intervals  of  from  5  to  10  ft.  (accord- 

ing to  the  degree  of  accuracy  required)  along  the  length  of 
the  vein.  If  the  valuable  minerals  were  evenly  distributed 

throughout  the  whole,  of  the  gangue,  one  single  sample 
would  be  enough,  and  no  diagram  would  be  required.     But 

since  it  often  happens  that  the  mineral   itent  varies  greatly 
at  intervals  of  10  ft.  along  the  vein,  it  follows  that  there  is 
even  more  reason  for  the  variation  of  bands  of  ore  in  the 

vein  from  wall  to  wall  at  any  given  section.  Hence  the 

sample  to  be  taken  at  every  10-ft.  interval  along  the  vein 

should  consist  of  as  many  separate  samples  as  there  are 

separate  changes  of  ore.  1  use  the  word  changes  in  pref- 
erence to  kinds  of  ore.  For  should  a  vein  show  apparently 

the  same  kind  of  ore  on  both  the  foot  and  hanging  wall  with 

a  different  streak  between,  no  matter  how  narrow  or  wide. 
each  of  these  hands  of  ore  (on  foot  and  hanging)  should 

be  separately  sampled,  and  a  note  made  of  their  correspond- 
ing width.  Whether  the  intervening  strip  should  he  sampled 

depends  upon  its  width  and  value,  as  previously  shown 

by  several  preliminary  samples  for  former  work  done.  If 
it  is  known  to  he  worthless,  then  it  will,  as  a  rule,  be  suf- 

ficient to  only  note  the  width  of  it,  and  take  no  sample. 

Again,  if  its  value  is  seldom  very  different  from  the  rock 
on  either  side  of  it,  and  it  is  comparatively  narrow,  say  less 

than  4  in.,  it  may  be  sufficient  to  only  note  its  width  and 

take  no  sample.  But  if  the  value  of  such  a  streak  in  con- 
nection with  its  width  should  be  of  some  importance  in 

calculating  the  average  value  of  ore  at  that  section  then  it 

must  be  sampled  also.  Imagination  will,  of  course,  suggest 

conditions  where  a  Y^-'m.  streak  might  be  of  high  enough 
content  to  require  separate  sampling,  whereas  in  other  cases 

a  group  of  two  to  four  bands  of  ore  aggregating  10-in. 
width  might  be  safely  tested  all  in  one  sample.  The  object 
of  the  examination  is  to  determine  the  extent  of  variation 

and  relative  value  of  each  separate  band  as  well  as  the  gross 

value  of  the  ore.  From  such  data,  will  be  determined  the 

width  of  ore  to  be  mined,  and  its  resultant  value  in  nu- 
merous small  blocks. 

In  addition  to  the  variation  in  content  of  different  bands  of 

ore  at  any  given  section  the  importance  of  taking  separate 
samples  is  apt  to  become  apparent  to  the  man  doing  that 
work  because  of  the  difference  in  the  degree  of  hardness  of 
the  rock  to  he  moiled  off.  It  is  only  too  easy  to  get  large 

Or  small-sized  samples  from  a  comparatively  soft  section  of 
rock.  But  when  the  next  hand  is  hard  as  flint,  the  difficulty 

and  the  time  consumed  in  taking  as  much  per  inch  of 
width  from  the  hard  rock  as  was  taken  from  the  soft  one 

adjoining  it  practically  precludes  all  reliability,  and  any 

attempt  to  take  the  two  varieties  in  the  same  sample  will 

prove  useless. 
It  is  desirable  when  measuring  the  width  of  each  separate 

sample  cut,  to  locate  them  all  with  respect  to  either  the 

foot  or  the  hanging  wall,  and  preferably  always  to  the 

same  wall  if  possible.  Later  on  much  consideration  may 

be  given  to  the  manner  in  which  the  good  ore  tends  to  follow- 
closer  to  one  wall  than  another,  or  perhaps  tends  to  cross 
over  from  one  wall  to  the  other.  For  recording  such  data 

during  examination,  the  left  hand  page  of  the  sample  book 

may  be  raled  off  as  suggested  in  Table  1.  The  right  hand 

page  is  most  conveniently  reserved  for  notes  regarding  the 
geological  conditions  in  the  immediate  vicinity  of  the  sample. 

The  reason  and  method  for  thus  gathering  the  data  at 

hand  should  now  be  plain.  It  is  now  necessary  to  con- 
sider the  calculations  based  upon  the  above  data  as  given 

in  Table  1.  and  provide  for  tabulating  the  results  as  in 

Table  2.  Here,  under  the  head  of  'total  dollar-inch  value,' 
is  the  product  of  the  total  value  per  ton  (in  terms  of 
dollars)  of  every  separate  sample  by  its  corresponding 
width  in  inches.  From  this  column  is  to  be  calculated  the 

maximum  wTidth  of  ore  which  will  average  better  than  the 

bare  cost  of  putting  such  ore  upon  the  surface.  In  this 
particular  case  circumstances  made  it  unprofitable  to  break 

ore  of  less  than  $5  per  ton  wherever  it  could  be  avoided. 
Moreover,  the  minimum  width  of  stope  which  could  be 
economically  worked  was  18  inches. 

From  this  it  will  be  plain  that  in  any  case  where  ore  of 

profitable  grade,  or  over,  is  less  than  IS  in.  wide,  it  is 
necessary  to  average  with  it  enough  of  the  next  best  ore 

adjoining  it  to  obtain  the  greatest  width  possible  (over  18 
in.)  which  will  average  $5  per  ton  or  better.    If  the  ratio 
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1,222.0 1,612.00 of  the  total  tonnage  of  available  ore  of  profitable  grade. 
But  since  the  purpose  is  to  determine  the  total  tonnage  of 

ore  available  which  will  average  $5  per  ton  from  which  may 

be  eliminated  later  on,  the  tonnage  corresponding  to  the 
higher   assay   values,   it   is    desirable   to   combine    with   all 

sired  result,  and  bracketed  in  the  manner  shown  in  Table  2. 

given  above. 
A  third  sheet  for  condensing  only  such  data  as  has  thus 

been  bracketed  is  then  prepared  as  in  Table  3.  The  real 
need  of  this  third  sheet  is  in  order  to  provide  for  averaging 
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longitudinally  along  the  vein  as  well  as  across  it.  as  has 
jus!  been  accomplished  in  Table  -.  It.  however,  all  of  the 

points  "l  sampling  have  been  equidistant  then 

of  making  this  step  if  the  lengths  of  all  ore-sl   is  are  con> 
siderable.     When  their  lengths  are  small  then  the  obvious 

corrections  (for  the  end  samples)  would  be  applied  to  the 

sum  total  of  dollar-ton-inches.    Bui  it  often  happens  thai 
  Id  stupes  or  caved  ground,  certain   places  cor- 

ding   to   equidistant    points    which   Bbould    be    sam- 
pled are  inaccessible.     B  the  total  width  and  its 

corresponding  total  dollar-inch  value  for  every  point  sam- 

ple,!   must    be   multiplied   by   one-balf   the   sum   of   the   dis- 
tances intervening  between  it   and  the  next  points 

pling  mi  either  side,  in  terms  of 
This  gives  the  final  two  columns  of  Table  3,  in  which  the 

tins  particular  case  the  drifts,  east  and  west,  in  each  level, 

were  practically  so  straight  that  thine  was  no  need  to  lo- 

points  "i  sampling  by  actual  projection.  But  it 
will  occur  to  the  reader  that  if  such  world  ortuous, 

a  plat  <>t  each  level  could  very  conveniently  be  added  to  the 

just  nelow  the  horizontal  base  line  hen'  used  for 
each    level.       In    BUCh    B    case    llie    points    of    sampling    should 

be  located  exactly  as  they  were  measured  in  the  mine,  fol- 
lowing the  curves  of  the  drift,  and  their  corresponding 

projections  located  upon  the  horizontal  base  line  as  the 
points  from  which  the  successive  ordinate*  are  to  be  erected 
for  each  curve  in  turn.  In  all  such  eases  the  useful 

the  graphical  representation  would  be  still  further  enhanced 

by  noting  the  actual  assay  values,  as  is  the  usual  custom. 
in  conjunction  with  the  plat  of  the  level. 

GRAPHICAL  PRESENTATION  OF  VALUE  OF  AN  ORE-SHOOT.      TOTAL  VALUE  =  VALUE  PER  TOX  X  WIDTH  IN'  INCHES. 

sum  of  the  factors  of  width  divided  by  the  total  length 

represented  gives  the  real  average  width  of  the  ore  along 
the  vein.  And  the  sum  of  the  factors  of  dollar-inches 

divided  first  by  the  total  length  sampled,  and  then  by  the 

total  sums  of  widths  gives  tin'  correct  average  value  of  the 
ore  per  ton  over  that  section. 

[□stead  of  making  one  entire  section  of  any  whole  level, 

it  is  customary  to  make  several  sections  of  each  level  ac- 

cording l o  tin-  I-  Inch  may  govern  the  future  work- 
ing of  such  blocks  of  Miv.  Ivoutnally  all  such  blocks  are 

to  be  tabulated  with  their  corresponding  tonnages,  average 
assay  value  per  ton.  and  the  products  of  such  assays  by 

the  respective  tonnage  they  represent.  Thus,  the  final 

average  assay  value  and  total  tonnage  are  deduced  for 
the  whole  level,  and  in  liki  whole  mine.  Tt 

is  the  sum  total  of  all  this  data  which  the  present  graphical 
method  condenses,  and  offers  a  most  simple  solution  of  the 

problem  of  blocking  out  the  tonnage  of  any  required  grade 
of  ore. 

The  method  of  constructing  a  curve  to  show  these  re- 

sults will  be  best  underst   1  by  reference  to  the  diagram 
-  the  result  of  actual  data  from  a  recent  «- 

tation.     First,  however,  it  is  necessary  to  remark  that  in 

For  convenience,  let  us  adopt  the  following  scales: 

Horizontal   scale   for   length   along  vein   25  ft.  =  1  in. 

Vertical  "         "     total  width  of  ore  40  in.  =  1  in. 
"  "         '•     stoping  width  -10  in.  =  1  in. 

■•     total  width  x  total  value  200  =  1  in. 

X  any  special  value  200  =  1  in. 

This,  I  trust,  makes  the  method  of  construction  clear. 

Now,  considering  the  meaning  of  the  total  width  X  total 
value,  which  I  shall  call  the  total  value  curve,  it  may  be 

of  as  dollar-ton-inches,  and  represented  symbolically 

by  the  sign  $  T  in-  All  of  the  especial  advantages  of  this 

are  dependent  upon  this  choice  of  factors  to  rep- 
resent the  total  value  of  ore  in  terms  of  dollar-ton-inehes; 

which  it  will  be  seen  is  likewise  in  direct  proportion  to 
actual  tonnage  of  ore  available,  multiplied  by  its  average 

assay  value  pier  ton.  since  the  factors  take  into  account 
the  width  of  the  ore  as  well  as  its  value. 

From  this  it  must  be  apparent  that,  owing  to  the  ratio 
of  the  width  curve  to  total  value  curve,  wherever  these  two 

curves  intersect  the  value  of  ore  must  necessarily  be  $5  T, 
hence,  all  areas  included  between  these  two  curves  will  be 

of  ore  above  $5  T  if  the  area  is  above  the  width  curve,  and 

of  ore   below  .*")   T   if  the  area  lies  below  the  width  curve. 
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rii  •  the  ""<■  wluili  moat  recommends  the 
(his  system  of  representation.     Tins  made  clear,  all  other 
refinement!)  suggest  Ihemaelvea  a(  one*  as  follows: 

The  tonnage  "t  an)  such  areas  ma)  '«•  dedu   I  b; 
soring  the  area  between  the  width  eurve  and  the  horizontal 

base  lint,  between  the  vertical  <   rdinatea  corresponding  i" 
the  two  points  of  intersection  where  the  width  eurve  crosses 
tlic  value  eurve.    Since  tin'  width  eurve  is. to  the  vertieal 
seals  of  in  in.     I  in.  and  the  length  along  the  level 
the  horizontal  scale  of  26  ft.    1  in.,  any  square  inch 

is  equivalent  to  25  ft.  of  ore,  10  in.  wide  or  25  '■  ■>'.:      B3.33 
gq,  ft  "!'  or*.    This  area  then  multiplied  by  100  gives  the 
oubic  feel  of  sm-h  ore  for  50  ft.  above  and  bejovi  the  area 
in  quation.    This  figure  must  be  divided  by  the  number  of 
cubic  feel  of  ore  in  place  required  to  make  n  ton.     Too 
much  attention  cannot  be  called  to  the  importance  of  de 

ining  this  faotor  accurately.     For  a  uniformly 
rock  of  3.2  s|i.  gr.  would  run  exactly  in  cu.  ft.  per  ton,  yet 

because  of  eraoks,  crevices,  'and  small  and  large  vug-holes, 
such  a  rock,  throughout  any  considerable  extent  of  il   

lore  apt  to  average  12  to  14  en,  ft.  in  place  per  ton, 
Hut  lei  us  assume  thai  this  factor  should  be  12,    We  then 

8333  X  100 
have  —  =  694.41   tons  ol  ore  per  square  men  oi 

area  tor  a  100-ft.  vertical  section  of  the  vein.  So  that  for 
all  purposes,  allowing  for  the  errors  in  plotting  to  scale, 
(he  round  figure  of  700  tons  per  square  inch  may  be  used 
or  mental  approximations. 

To  obtain  the  average  value  of  the  ore  in  any  such  area,  it 
i-  sufficient  for  all  practical  purposes,  and  most  convenient 
to  remember  thai  because  of  the  ratio  between  the  width 

and  value  curves  the  following  conditions  hold  true.  When 

the  vertical  co-ordinates  of  both  curves  agree  the  value  of 
the  ore  is  $5  T.  If  the  co-ordinate  of  the  value  curve  is 
one-fifth  of  that  of  the  width  eurve,  then  the  value  is  $1  T. 
If  it  is  four-fifths  the  value  is  $4.  If  it  is  twice  as  high  as 
the  co-ordinate  of  the  width  curve  then  the  value  is  $10 
per  ton,  and  so  on. 

A  little  consideration  of  (he  above  suggests  how  readily 
the  total  value  curve  may  be  intersected  by  curves  drawn 
parallel  to  the  total  width  curve,  which  will  block  off  the 
diagram  into  ore  of  $10/T  to  $15  T,  $15  T  to  $211  T.  $20  T 
to  $25/T,  etc.,  the  $0/T  to  $5/T  being  already  blocked  out 
by  the  width  eurve  itself.  This  would  be  obtained  by  suc- 

cessively halving  the  scale  to  which  the  width  is  plotted  as 

"20  in.  =  1  in.,  10  in.  =  1  in.,  5  in.  =  1  in. 
There  is  one  more  addition  which  may  be  required  by 

way  of  a  refinement.  Having  blocked  off  the  horizontal 

cross-sections  of  all  the  ore  which,  according  to  assay  value 
per  ton,  it  will  not  be  profitable  to  mine,  suppose  it  is 
now  necessary  to  eliminate  all  sections  in  which,  owing  to 
the  combined  factors  of  value  and  narrow  width,  it  will  be 

impractical  to  mine.  The  minimum  width  of  stope  that  it  is 
practical  to  carry  has  been  assumed  as  18  in.  Placing  a 
straight-edge  in  position  so  that  a  horizontal  line  may  be 
drawn  for  the  whole  length  of  the  diagram  at  a  height 
above  the  base  line  equal  to  18  in.,  draw  this  line  in  pencil, 
wherever  the  total  width  curve  passes  below  it.  Now,  con- 

sidering the  sections  of  the  line  thus  drawn,  it  is  only  neces- 
sary to  note  whether  at  any  point  the  total  value  curve 

shows  co-ordinates  of  at  least  twice  or  more  the  height  of 
the  of  the  width  curve.  For.  in  any  such  case,  the  value  of 
the  ore  being  $10/T,  or  better,  it  will  pay  to  break  double 
the  width  of  ore  existing,  providing  that  double  the  width 
will  exceed  18  in.  If  there  are  any  such  conditions  the  por- 

tion of  this  stope  line  corresponding  to  them  is  to  be  erased. 
Whatever  is  left  of  the  original  pencil  line  is  now  to  be 
inked  in  and  shows  that  the  ore  vertically  above  and  below 
these  sections  cannot  be  mined  if  the  length  is  considerable, 
say  15  ft.  or  over. 

Government  authorities  of  German  Southwest  Africa 

estimate  that  the  revenue  from  the  diamond  industry  will 
amount  to  £500,000  in  the  Budget  year  of  1912.  This 
amount  is  mainly  composed  of  the  export  duties,  and  to  a 

smaller  extent  of  the  mine  taxes.     According  to  the  Ber-  ' 

Unit  Tagtbiatt,  tl   stimates  for  this  year  are  of  apodal 
est,  as  ii   had  been   reckoned  thai   the  export   duties 

would  be  reduced  or   verted,  bul  the  Budget  again  pro 
rides  tor  the  imposition  of  dutii  .  winch  maj  be 
assumed  as  a  proof  that  a  sweeping  alteration  in  the  duties 
cannot  be  >   tiled  on  tor  the  timi  B 
to  the  tad  ihai  a  numbei  of  diamond  Holds  will  be  worked 

this  year,  and  the  northern  fields  cannot   be  certainly 
I'.!   in  yield   production,  the  Government   authori 

estimate  the  output  of  dian   I-  at  B50,000  carats  for  this 
year,  as  compared  with  an  estimate  of  000,000  coral mil. 

Russian  Copper  Production  in  1911 

St.  Petersburg  Corresponded  b 

The  report  on  the  lull  copper  production  of  Russia  is 
now  published  ami  slmws  thai  during  the  year  the  Russian 
copper  industry  has  developed   very  satisfactorily   ami   is 
justifying  l he  hopes  based  on  l he  returns  of  preceding  years. 
Sn    far  as  metallic  copper  is  ooncerned,  these  are   n   rd 

:  res  and  point  to  a  not  very  distant  period  when,  in 
order  to  relieve  the  local  market,  particularly  in  the  Cau- 

casus, foreign  buyers  may  have  to  be  sought.  In  other  parts 
of  the  Empire,  however,  the  situation  is  such  as  to  preclude 
any  expectation  of  exports.  The  districts  are  too  far  in- 

land, and  in  any  case  their  increased  production  is  still  un- 
equal to  the  increasing  demand  of  the  country  for  copper. 

It  can  hardly  be  expected  that  the  Siberian  copper  fields 
as  known  today  will  ever  yield  such  a  surplus  of  copper 
as  to  glut  the  Russian  market  to  an  extent  which  will  make 
it  profitable  to  incur  the  cost  of  carriage  to  seaboard  for 

export  purposes.  Should  this  ever  take  place  it  would  prob- 
ably be  through  the  White  Sea,  possibly  St.  Petersburg. 

However,  such  a  contingency  is  still  a  long  way  off.  It  is 
not  so  in  the  Caucasus,  where  the  demand  is  not  so  local 
and  where  it  may  very  soon  pay  to  ship  copper  to  foreign 

countries.  Last  year  the  total  production  of  metallic  cop- 
per reached  the  level  of  1,582,187  poods.  This  compares 

with  1,383,456  poods  in  1910.  This  is  an  increase  for  the 
whole  country  of  21.6  per  cent. 

The  districts  in  which  this  copper  has  been  produced, 
with  the  respective  quantities  which  they  have  contributed, 
are  as  follows: 

District.                                        1911,  poods.  1910,  poods. 
Ural      809,000  566,000 
Caucasus     487,000  471,000 
Altai    1,700  3,500 
Siberia      228,000  196,000 
Works  and  refineries   (presumably 

re-smelting  scrap)     '.  56,000  57,000 
Although  these  figures  are  given  as  the  actual  returns, 

they  are  not  necessarily  exact;  in  fact,  may  be  far  from 
it.  The  returns  given  for  the  Ural,  for  example,  in  this 
general  statement  differ  materially  from  those  issued  a 
few  weeks  ago  for  that  area,  and  it  is  difficult,  indeed,  to 
reconcile  these  divergent  figures.  The  statistics  given  above 
are  perhaps  more  likely  to  be  correct,  being  issued  later. 
The  important  point  to  notice  is  that  the  great  increases 
have  taken  place  in  the  great  centres  of  copper  production, 
and  where  decreases  are  noticed,  they  are  only  to  be  found 
in  the  Altai  neighborhood,  which  has  for  long  shown  signs 

of  weakening,  and  in  the  works  and  refinei'ies  probably 
because  the  larger  works  are  collecting  and  re-smelting 
waste  themselves.  If  this  is  so,  a  certain  average,  which 
it  is  quite  impossible  at  present  to  establish,  would  have 
to  be  deducted  for  this  waste  or  scrap.  The  area  where 
most  of  the  increase  has  taken  place  is  the  Ural,  where 
the  advance  is  43%.  The  report  referred  to  above  for 
the  Urals  alone  issued  some  weeks  ago  shows  an  increase 
of  only  32.8%.  The  largest  contribution  to  the  total  was 
made  by  the  Bogosloff  estate.  Another  large  contribution 
was  made  by  the  Soimakovsky  factory.  This  factory  ac- 

counts for  a  very  large  proportion  of  the  increase  in  the 
production,  because  in  1910  it  had  rot  yet  started  work. 
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Yukon  Gold 

Bj  0.  B.  Pkrry 

'During  the  past  year  the  Yukon  Gold  Co.  acquired  ;i 
number  of  creek  claii  j  outright  purchase  and  by 

workinir  agreement.     The  principal  purchases  are  situated 

on   Upper  Bonanza  and  Eldorado,  with  some  few  claims 
in  other  portions  of  the  district   within  the  limits  of  the 
operation.     The  total  which  has  been  added  to  the  i 

erty  is  estimated  at  1,930,000  cu.  yd.,  practically  all  - 
gravels  suitable  for  dredging. 

Equipment. — The  dredging  equipment  was  increased  dur- 
ing lull  by  llit-  addition  of  two  7-cu.  ft.  dredges,  leased 

from  tli"  Guggenheim  Exploration  Co.,  which  makes  a  total 

of  nine  in  all  on  the  company's  property.  The  two  new 
dredL  it  t lie  latest   improvements  in  dredge  con- 
struction  ami  differ  from  the  ones  previously  employed  in 

that  the  hull  ami  superstructure  are  buill  of  Steel,  instead 
of  wood.  The  steel  hulls  have  derided  advantages  in  the 

way  of  strength  and  rigidity,  and  an-  ^>>  designed  that 
the  dredges  ean  be  taken  down  and  moved  without  entail- 

ing any  loss  of  material.  The  first  of  the  two  new  dredges 

was  finished  and  started  operation  mi  September  23  on 

claim  Xo.  (i  Above  Discovery  on  Bonanza:  the  second  dredge, 
No.  9,  was  completed  and  started  operating  on  October  7 

on  claim  No.  7,  Eldorado.  The  total  weight  involved  in 

the  construction  was  1340  tons,  and  over  55,000  rivets 
were  driven  in  the  construction  of  each  dredge. 

The  thawing  plants  were  increase. 1  by  the  addition  of 

four  new  boilers  of  standard  type,  with  their  steam  lines 

and  accessor]  equipment.  In  connection  with  the  hydraulic 

work,  two  new  pits  were  opened  on  King  Solomon  hill  and 
completely  equipped  with  two  independent  sluice  lines. 

pipe-lines,    and    monitors.      This    plant    is    now    ready    for 
operation    the    .   ring    season.      At    Trail    gulch    hydraulic 
equipment  was  installed  during  .Inly,  and  mining  was  car- 

ried on   at  this  point   during  the   remainder  of  the   9 

'Hun.  —  Dredging  operations  in  191] 
approximately  three  weeks  earlier  than  in  1010.  The 

dredging  season  for  seven  dredges  averaged  171V&  days. 

as  compared  with  159  days  in  1910.  The  dredges  - 
on  May  <i.  average  date,  and  closed  for  the  winter  on  Octo- 

ber 23.  The  early  start  in  May  was  made  possible  by  the 
completion  of  the  steam-driven  plant  of  the  Northern 

Light.  Power  &  Coal  Co..  which  enabled  the  company  to 

purchase  power  before  its  own  hydro-electric  plant  was 
able  of  being  operated.  The  dredges  handled  4.1.11.240 

cu.  yd.  during  the  season  and  produced  $2,671,845  gross 
gold.  This  represents  a  gain  of  27f,  in  gross  value  re- 

covered. The  average  value  per  cubic  yard  was  64.35c, 
as  compared  with  66.18c.  last  season,  showing  a  slight 
decrease,  owing  to  the  fact  that  No.  5  dredge  was  digging 
largely  in  worked  ground  and  tailing,  which  decreased  the 

average  grade  of  the  material  handled  by  this  dredge  as 
compared  with  the  season  before. 

The  cost  increased  from  31.09c.  per  en.  yd.  for  1910, 
average,  to  35.43c.  for  1911.  A  number  of  different  fac- 

tors entered  into  this  increase.  The  May  operation  was 
disproportionately  expensive  on  account  of  the  necessity 
for  thawing  some  of  the  ground  in  April,  when  the  weather 
was  still  cold:  the  repair  coats  increased  somewhat,  due 

to  the  heavy  bedrock  encountered  by  some  of  the  dredges, 
and  the  power  costs  also  were  higher  from  purchasing 

power  locally  for  the  early  spring  and  late  fall  require- 

ments. The  principal  increase  in  cost  was  in  the  thawing 
operation,  due  to  the  greater  percentage  of  frozen  ground 

met  in  this  season's  operation,  which  had  to  he  thawed 
by  steam,  the  ratio  of  frozen  ground  to  cubic  yards  dredged 
in  1911  showing  an  increase  of  19.33%  over  1910.  The 
cost  per  cubic  yard  was  higher  on  account  of  this  increase. 

although  the  thawing  cost  per  square  yard  of  bedrock  was 

lower  than  in  1910  by  about  10%.  In  the  dredging  cost 
are    included    all    thawing    charges,    preliminary    stripping 

•Report  of  operations  for  the  year  ended  February  1, 1912. 

operations,  gross  gold  tax.  selling  charges,  and  depreciation. 
The   extremely   dry   season    affected   the   dree 

lion,  causing  a  scarcity  of  water  for  flotation.     The  length 
of  the  operating  season  was  also  reduced  on  this  account 

iproadmately  three  weeks. 
//..  ■  ■>. — During    the    season    a    total    of 

2,125,551    cu.  yd.  of  gravel  was  washed  in   the  hydraulic 
-.    including   the   yardage    from   leased    ground,   an    in- 

crease of    i  eason   of  1910.     The  total   i 

production  was  $434,382.     It  will  be  noted  that  the  pro 
duction   shows  a   decrease  as  compared  with   1910  of  over 

1,000.     This  is  accounted  for  by  the  fact  that  the  me- 
chanical elevators  were  not  operated  during  the  season 

1!M1.      The  elevators   were  operated   on    rich   creek   gravel, 

and  added  materially  to  the  gross  production   for  the 
son   of  1910.     The   reason    for  discontinuing   the   elevator 

operation   is  that    the  dredges  have  been   found  to  do  the 
same  work  at  much  less  cost :  in  fact,  they  are  now  hand- 

ling ground  successfully  which  it  was  not  thought  possible 
to  mine  by  this  method.     On  this  account  the  water  from 
the   main   ditcb  system   was  applied   altogether  on  the  hill 
or    bench    deposits    instead    of    on    both    bench    and    creek 

gravels,  as  formerly.     The  hill  deposits  being  much  lower 

grade,  the  gross  production  decreased,  although  t lie  yard- 
age shows  a  substantial  increase. 

The  hydraulic  work  has  been  confined,  thus  far,  largely 
to  the  lower-grade  deposits  on  account  of  the  lack  of 

dump  room  to  permit  the  working  of  the  better  portions. 

The  dredges  are  rapidly  mining  the  creek  ground,  so  that 
dump  room  is  being  provided,  and  this  difficulty,  which 
has  arisen  from  carrying  on  both  operations  simultaneously, 

will  soon  disappear.  The  hydraulic  mines  were  handi- 
capped by  extremely  low  water  in  the  latter  part  ot 

the  season.  The  Yukon,  as  well  as  the  Alaska  interior, 

suffered  from  an  extremely  dry  season,  and  the  flow  of 
tin-  creeks  and  rivers  was  the  lowest  that  has  been  known 

since  records  have  been  kept.  This  resulted  in  a  short- 

age i!  water-supply  during  the  months  of  August  and 
Se|  (ember  which  cul  down  the  yardage  for  these  months 
and  increased  the  operating  cost.  Even  with  this  handicap 

the  hydraulic  cost  decreased,  the  figures  for  1911  being 
15.5c.  per  cu.  yd.,  which  is  the  lowest  that  has  yet  been 
reached   in   the  operation. 

The  main  ditch  system  from  the  Twelvemile  river  was 

ated  loti1-  days,  which  was  97.195  of  the  possible 
time,  as  compared  with  78.8%  for  1910.  The  average 

daily  delivery,  measured  at  the  Klondike  pipe-line  dis- 

charge, was  3089  24-hour  miner's  inches,  and  the  total 

water  delivered  was  182,580  miner's  inches,  as  againsi 
459,319  in  1910.  From  this  it  appears  that  while  the  in- 

crease in  operating  time  was  23.3%,  the  increase  in  the 
amount  of  water  delivered  was  only  5%,  which  shows  the 

effect  of  the  extreme  dryness  of  the  season.  The  total 
charge  for  operation  and  maintenance  for  the  ditch  for 

lull  was  $13."). 710.  Of  this  amount  $11,859  was  charged 
to  power-plant  operation  and  $123,851  to  hydraulic  opera- 

tions. No  unusual  difficulties  were  encountered  in  the 

operation  of  the  system. 
General. — It  is  apparent  from  the  above  analysis  that 

the  dredging  operations  showed  a  gain  in  yardage  and  in 

gross  value,  and  that  the  hydraulic  operation  also  showed 
continued  improvement.  The  dredging  cost  was  high  for 
the  reasons  pointed  out  above,  but  this  cost  will  probably 

he  reduced  materially  in  the  next  and  following  seasons. 
Willi  the  construction  work  now  complete  and  the  plants 

on  an  operating  basis,  more  time  can  he  given  to  the  fac- 
tors  thai  make  up  the  cost,  and  the  tendency  should  be 
downward.  The  work  for  next  season  will  be  continued 

along  the  same  lines  as  last.  The  management  probably 

will  iioi  attempt  to  start  the  dredges  as  early  as  last  season. 
unless  the  conditions  arc  more  favorable,  hut  the  season 
should  he  about  llie  same  length. 

AUSTRIAN  mining  engineers  will  hold  a  decennial  congress 

at  Vienna  September  10  to  20  of  this  year  and  many  im- 
portant  papers  are  expected  to  be  presented. 
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Zinc-Dust  Tests 
r.\  W.  .1.  sh  an 

i-i  as  a  preeipitaal  Bug 
publication  which  have 

■  1  comparii 

•  i iiiKitilv  ii. i  definite  criteria  have  as  yel  been  estab 
■  i  for  valuing  unc  dnsl  for  precipitating  purposes,  bul 

the  following  will  serve  t 

ability  "i  a  sample  for  the  cyanide  plant.  Ii  should  be  dry 
and  fine;  nearly  all.  .1  200  mesfa 

rtura  0.00  I  in.),  while  very  little,  say  nol  ovi 

should  remain  on  100  mesfa  (0.006  in.),  and  practically  none 
sh.    Ii  should  not  show  any  signs  of  caking, 

"i-  contain   lumps  which  do  not  break  up  al  once 
shaken  4>ii  a  sieve.    Generally  speaking,  an  ash-gray  color 
is   •'     ''■   favorable  indication   than   a  decidedly   blue   or 
whitish  cast;   lint  color  cannot   he   taken   as  a   positive  cri 
ten. m.    Tke  pri  o     1  little  lead,  say  2  to  3  ,  .  is  an 
advantage.    Laboratory  tests  made  with  pure  .inc.  and  with 

'  weights  of  alloys  containing  op  to  .v ,    lead,  in  the 
same  state  of  line  division    I  filings  between  0.0(111  ami  0.00.'] 
in.),  have  invariably  shown  more  rapid  and  more  nearly 
1   plots,  precipitation  of  gold  and  of  silver  in  the  ease  of 

the  lead  alloys,  although  the  weight  of  actual  zinc  present 
was  less.  The  presence  of  a  little  zinc  oxide  is  apparently 
without  detrimental  effect,  except  as  diminishing  the  per- 

centage of  active  metal.     Alt   pts  to  remove  the  oxide  by 
solvents  inevitably  lead  to  the  dissolving  of  more  or  less 
metallic  zinc,  and  possibly  to  the  destruction  of  the  finest 
particles.  No  injurious  effect  has  been  traecd  to  the  small 

amount  of  cadmium  usually  present,  and  other  impurities 
are  generally  negligible  in  amount.  A  number  of  samples 
which  have  proved  satisfactory  in  actual  use  have  shown 
from  85  to  over  05%  metallic  zinc  (that  is.  zinc  in  the 

metallic  state),  most  of  them  over  00  per  cent. 

Various  published  analyses  have  shown  metallic  zinc  rang- 
ing.' from  less  than  30  up  to  02r;,  zinc  oxide  from  traces  to 

oxer  50%,  and  eadmium  from  traces  up  to  1.3%  in  Bel- 
gian, and  1  to  2.5%,  in  Silesian  samples.  A  number  of 

analyses  from  various  sources  are  to  he  found  in  Schnabel's 

■Metallurgy1  under  Zinc,  IngaUs'  '.Metallurgy  of  Zinc  and 
Cadmium.'  and  in  'Mineral  Industry.'  Vol.  II.  p.  258.  Some 
of  these  show  carbon  up  to  3  or  4%,  and  silica  or  insoluble 

up  to  9  or  10%,  but  in  general  very  little  of  either  will  be 
found,  and  only  traces  of  iron  or  arsenic.  A  few  of  these 

analyses  are  summarized  in  the  annexed  table,  together  with 

incomplete  determinations  of  some  samples  used  in  gold 
precipitation. 

Typical  Analyses  of  Zinc-Dust1 

Metallic  Zinc 
zinc,  oxide. 

1.  Belgian          91.5  Little 
2.  Belgian          88.74  6.60 
3.  Belgian          79.16  11.16 
4.  Average    Belgian         84.5  9.3 
5.  Silesian         84.5  4  9 
6.  Silesian        88.5  7.4 
7.  Silesian    88.2 
8.  American           29.6  57.5 
9.  American,  good  quality  96.0 

10.  European.  Imported  in- 
to U.  S.,  good  quality   90.9  4.0 

11.  European,  similar,  fair 
quality         85.0 

12.  European,  similar,  fair 
quality        94.6  3.7 

13.  Used  at  Deloro,  Canada    ...  3  to  5 

Various  authorities  state  the  specific  gravity  of  zinc  as 

from  6.85  to  7.21,  of  zinc  oxide  from  5.6  to  5.78,  and  zinc 

carbonate  4.3  to  4.5.  Samples  of  zinc-dust  have  shown  re- 

sults from  6.82  to  about  7.0,  while  the  material  itself  weighs 
approximately  2  to  2.5  gm.  per  cubic  centimetre,  or  about 

120  to  155  lb.  per  cubic  foot,  depending  largely  upon  the  ex- 

•From  the  ./our.  Chem.,  Met.  &  Min.  Soc.  of  S.  A. 
iNo.  1  to  4  by  Firket,  5  to  7  by  Steger,  1  to  7  quoted  by 

Ingalls;  7  and  S  from  Sehnabel,  intermediate  products  in 
smelting;  10,  analysis  supplied  by  importers,  quality  ex- 

cellent; 13,  Harland,  Jour.  Soc.  Ch.  Ind.,  1897,  p.  968;  9,  11, 
and  12  original;  No.  9  to  13  used  in  cyanide  precipitation 
at  various  plants. 

Iron, cad- 
mium, car- bon, and 

Lead. Insoluble. 
0.5 
2.5 

2.1 
1.9 

7.2 
1.6 4.0 4.3 

6.2 
2.0 
4.0 3.0(SO»4.1) 

Trace (Insol.  9.6) 
2.7 

2.0 

0.2 (Iron  0.3) 
1.74 

'••  which  it  has  I   n  shaken  down.    No  ooni 

bean  proved  between  the  apparent  density  ami  the  quality, 

but   a' 
i  uetory  precipitation. 

following   m'ius   to    illustrate   the   desirability 
ontacl    whh    moistUI      moist    air   in    lb.-   i' 

portation  and  storage  of  He  I      ,  carload  "i  im 

0  in   Montana  the  rail 
road    .  ■  re    found    to    he    based    oi,  ■  -it.lv 

greater  weight  than  was  indicated  by  the  weights  oi 

several  casks  invoiced  a,  originally  shipped  from  Enn 

The  total  weight  found  bj  ti  e  dailj  use  of  the  material 

out  the  railroad  figures,  and  confirmed  the  suspicion  that 
the  discrepancy  was  due  to  oxidation  from  contact  with 

moist  air.  This  was  further  proved  by  analyses  for  oxide 
and  metallic  zinc,  a  sample  taken  near  the  slaves  of  one 

cask  showing  about  10%  more  oxide  than  another  from  the 

middle  of  the  mass.  In  another  ease,  where  very  bad  pre- 
cipitation was  noted,  the  material  from  the  bottom  of  one 

barrel  was  lumpy  and  yielded  .'!'.)%  zinc  oxide,  while  n 
sample  from  near  the  top  of  the  next  barrel  opened  con- 

tained 13.5  per  cent. 

Estimation  of  Lead  in  Zinc-Dust. — Weigh  10  gm.  into  n 
large  beaker  (400  to  600  c.e.),  moisten  with  water,  then 

add  200  c.c.  water  and  stir  well,  then  10  c.c.2  strong  sul- 
phuric acid,  stir  A'ell  and  cover.  Stand  beaker  on  hot  plate 

and  warm  to  00  or  70°C;  if  action  is  very  slow  at  the  start 
add  a  single  drop  of  very  dilute  platinic  chloride  solution; 
stir  at  intervals.  After  action  becomes  slow  add  10  c.c. 

more  acid  and  continue  wanning  until  nearly  all  the  zinc 

has  dissolved.  Decant  the  solution  upon  a  filter,  wash  the 

residue  in  beaker  two  or  three  times  with  water,  passing 

washings  over  the  filter."'  Rinse  residue  back  from  filter 
into  beaker.  Dissolve  residue  with  a  little  nitric  acid,4 
transfer  to  a  casserole,  and  rinse  beaker  into  casserole.  Add 

5  to  G  c.c.  strong  sulphuric  acid  and  evaporate  to  dense 
fumes.  Cool,  dilute  with  water,  stir  well,  cool  thoroughly, 

filter,  wash  well  with  water  containing  5%  sulphuric  acid.2 
Dissolve  the  lead  sulphate  in  hot  ammonium  acetate  solu- 

tion, and  wash  filter  thoroughly  with  the  same  solution. 

Dilute  this  solution  with  hot  water  (about  80°C.)  and  titrate 
the  lead  with  standard  ammonium  molybdate,  using  1% 

tannin  or  ferrocyanide  solution  as  outside  indicator. 

The  molybdate  is  standardized  on  pure  lead  foil,  treated 

in  the  same  way  as  the  lead  residue  from  the  zinc-dust.  If 
the  ferrocyanide  titration  is  substituted  for  the  molybdate 

method,  the  same  standard  solution  will  serve  for  both  lead 
and  zinc. 

Estimation  of  Zinc  Oxide  in  Zinc-Dust. — Approximate 
method  based  on  solubility  of  zinc  oxide  in  ammonium 
chloride  and  ammonia.  Solution  required,  250  c.c.  water; 

70  gm.  ammonium  chloride;  150  c.e.  strong  ammonia  water, 

sp.  gr.  0.90. 
Method. — Weigh  out  1  gm.  zinc-dust  into  a  stout  test- 

tube  holding  35  to  50  c.c.  Use  a  disc  of  soft  rubber  pack- 

ing '/,„  in.  thick  as  a  cover  for  the  tube,  or  use  thumb  as 
cover  while  shaking.  Add  25  c.e.  of  the  prepared  solution, 

cover  tube,  and  shake  well  for  exactly  five  minutes.  Agita- 
tion must  be  violent  enough  to  insure  all  lumps  being  broken 

up.  Throw  mixture  promptly  on  a  9  cm.  or  11  cm.  filter, 

rinse  tube,  and  wash  filter  with  hot  water,  receiving  in 
a  200  or  250-e.c.  beaker.  Dilute  filtrate  with  hot  water 

to  about  100  c.c.  Add  a  drop  of  phenolphthalein  indica- 

tor, then  HC1  till  about  neutral,  then  5  c.c.  strong  hydro- 

chloric acid.  Heat  to  80°C.  and  titrate  zinc  with  stand- 

ard ferrocyanide,  using  uranium  acetate  or  nitrate  as  in- 

=The  use  of  25  c.c.  of  strong  hydrochloric  acid,  in  place 
of  10  c.c.  sulphuric  acid,  gives  equally  satisfactory  results. 

3The  two  filtrates  from  the  lead  and  lead  sulphate  con- 
tain the  iron,  cadmium,  and  zinc;  they  may  be  mixed,  made 

up  to  a  definite  volume,  and  these  metals  determined  in 
suitable  aliquot  portions. 

4If  any  considerable  residue  (silica,  carbon,  etc.)  remains 
at  this  stage  after  treatment  with  nitric  acid,  it  may  be 
filtered  off,  washed  thoroughly,  and  determined.  If  in  this 
case  a  white  residue  remains  after  washing,  it  should  be 
treated  with  hot  ammonium  acetate  solution,  and  this 
should  be  added  to  the  acetate  solution  obtained  later. 
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dieator.     Zinc   found   in  solution    X  1.245  =  zinc  oxide   in 

I  gram. 
This  method  is  rapid  and  gives  fairly  approxun 

suits,  which  arc  closely  comparable  if  constant   c   litions 
are  maintained  in  all  tests.    The  results  are  slightly 

lliij  zinc  is  itself  slightly  soluble 
olvent  emplo  iwn   solvent 

for  the  oxide  which  will  aot  also  attack  the  metal.     Tests 

with   freshly  prepared  zinc  Slings,  passed  through  a  200- 
iow  that  the  error  from  this  source  is  negli- 

gible if  only  five  minutes'  contact  is  allowed  with  tin-  i 
solution.     Carbi  i   lissolves  in  the  same  way  as 

ride. 

Estimation  of  Total  Zinc.  Dissolve  1  gm.  of  'Inst  in 
dilute  hydrochloric  acid,  heating  moderately.  Make  up  to 

i  250  c.c.  in  an  accurate  llaslc.  remove  50  c.c.  with 

an  accurate  pipette.  Add  5  c.c.  strong  hydrochloric  acid 

and  about  2  gm.  ammonium  chloride,  dilute  to  about  200 

c.c.  with  hot  water,  heat  to  80°C,  and  titrate  with  fi 
cyanide.  The  ferrocyanide  solution  is  standardized  on  pure 

metallic  zinc,  dissolved  in  hydrochloric  acid,  and  treated 
as  above. 

rmination  of  Metallic  Zinc  in  Zinc-Dust. — Many 
methods  have  been  worked  out,  must  of  which  are  not  alto- 

gether satisfactory.  Those  which  depend  pn  measuring  the 

volume  of  hydrogen  evolved  by  the  action  of  acid  are 

hampered  by  (he  slow  rale  at  which  zinc-dust  dissolves  in 

dilute  acid,  and  by  the  readiness  with  which  hydrogen  dif- 
fuses through  rubber  tubing  and  leaky  connections.  A 

number  of  the  methods  proposed  are  given  in  Sutton's  'Vol- 

umetric Analysis"  (10th  ed..  pp.  382-383). 
1.  Very  good  results  are  obtained  by  determining  i  I  i 

ininl  :inc  and  i 2 i  :inc  in  tlic  form  of  oxide,  by  the  meth- 
ods given  above.  The  difference  is  assumed  to  be  metallic 

title.  This  has  the  advantage  of  requiring  only  one  stand- 

ard solution — potassium  ferrocyanide — for  both  titrations. 
IT.  Reduction  of  chromic  aeid.  by  subjecting  the  zinc- 

dust  to  the  action  of  potassium  bichromate  acidified  with 

sulphuric  acid.  The  bichromate  should  be  present  in  con- 

siderable excess  of  the  calculated  amount  necessary  for  the 
zinc  used.  The  residual  chromic  acid  is  determined  by 
titrating  an  amount  equal  to  that  originally  taken,  and  the 

solution  after  the  zinc  has  acted,  or  aliquot  parts  of  each, 
either: 

(1)  by  means  of  KI,  titrating  the  liberated  iodine  with 
thiosulphate  (Sutton,  p.  3S3) ;  or 

(2)  by  means  of  a  standardized  solution  of  ferrous  sul- 
phate ; 

(3)  by  adding  an  excess  of  a  standardized  solution   of 

ferrous  sulphate  and  completing  titration  with 
standard  bichromate. 

IIT.  Reduction  of  feme  chloride  or  sulphate  and  titra- 

tion of  the  ferrous  salt  obtained  by  standard  permanganate 

or  bichromate.  Sutton  (p.  383)  recommends  using  0.5  gm. 

zinc-dust  with  7  gm.  of  ferric  sulphate  and  titrating  one- 
fifth  of  the  solution  with  permanganate.  Presumably  14 
or  15  gm.  of  ferric  alum  would  answer  equally  well  for  this 
purpose. 

TV.  The  reduction  by  the  zinc-dust  of  a  solution  of  iodine 

in  potassium  iodide  has  given  fair  results,  but  it  is  only 
safe  to  use  small  quantities,  say  0.1  or  0.2  gm.,  titrating 
the  residual  iodine  with  thiosulphate. 

The  following  are  results  obtained  with  a  sample  of  zinc- 
dust  : 

Method  I:  Percent. 
Total   zinc        91,6 
Zinc'  as  oxide   (and  carbonate)      12.9 
Metallic   zinc  bv  difference       78.7 

Method  II: 

Metallic  zinc  by  reduction  of  bichromate  (3)     79.6 
Method  III: 

Metallic  zinc  by  reduction  of  ferric  alum     77.1 
Whatever  reduction  method  is  employed  for  direct  deter- 

mination of  the  metal,  the  metallic  zinc  can  be  calculated 
thus: 

1  c.c.  W/10  standard  solution  =  0.00327  gm.  zinc. 

Determination  <>f  Precipitating  Efficiency  of  Zinc-Dust. — 
Solution  required.  A  solution  of  potassium  silver  cyanide 

is  prepared  by  dissolving  19  gm.  silver  cyanide  (AgCN) 

and  5  gm.  of  999i  Rotassium  cyanide  in  a  little  water 
i"  1000  cc.  It  is  then  adjusted  by  addi- 

tion of  o  little  more  KCN  or  AgCN"  until  the  solution  indi- 
cates from  0.12  to  0.159!  free  KCN  by  titration  with  stand- 

ard silver  nitrate.  The  titration  is  best  made  by  using  a 

Mi  or  20-e.c.  sample,  adding  1  c.c.  2r'(  potassium  iodide 
and  a  slight  excess  of  ammonia;  the  end-point  is  then 

sharper.  Or  1">  gm.  of  pure  crystallized  KAg(CN),  may 
be  dissolved  in  a  litre  of  water  and  1.5  gm.  KCN  added. 

Method:  Weigh  out  0.5  gm.  zinc-dust  into  a  300-c.c. 
beaker.  Add  a  few  cubic  centimetres  water  and  stir  till  zinc 

is  well  mixed,  then  pour  in  250  c.c  of  the  prepared  solution, 

stirring  vigorously.  See  that  all  tumps  are  broken  up,  and 
continue  stirring  for  fully  Eve  minutes.  Stir  occasionally 

(at   least   every   19  minutes)    until  the  end  of  two  horn's 
fr      the    addition    of    the   solution.      Then    filter   upon    an 

11-em.    filter,    wash    precipitate    thoroughly,    sprinkle    with 
test  lead,  wrap  it  carefully 

in    the    paper,    place    in    a 
scorifier  with  about  29  gm. 

tesl  lead,  bum  paper  cau- 
tiously in  inutile,  scorify  I) 

minutes,  cupel  at  low  tem- 

perature, ami  weigh  silver. 

Milligrams   silver   obtained 
fr    9.")  gm.  zinc  X  0.0606 
=  percentage  precipitating 
efficiency. 

By  taking  0.303  gm. 
zinc-dust  instead  of  0.5, 

each  milligram  of  silver  is 

equivalent  to  0.1  %  effi 

ciency.  Instead  of  cupel 
ing,  the  silver  may  be  dis- 

solved in  dilute  nitric  acid 
and  titrated  with  standard 

thiocyanate  with  ferric  in- 

dicator, using  the  whole  or 
Miie-half  of  the  solution 

for  titration.  C.c  N/10 

KCNS  used  for  0.5  gm.  X 

0.654  =  percentage  effi- ciency. 

This  test  was  devised  by 
A.  J.  Clark  in  1994.  with 

the  idea  of  utilizing  a  re- 

action analogous  and  tak- 

ing place  under  conditions 
similar  to  those  actually 

prevailing  in  the  everyday 
use  of  the  zinc-dust  in  the 

cyanide  plant.  While  the 
results  obtained  by  this 
method    are    not     entirely 

satisfactory,  they  have  afforded,  during  seven  years'  experi- 
ence, a  better  indication  of  the  results  to  be  expected  in 

practical  work  on  the  large  scale  than  those  obtained  by 
any  other  system  of  examination  so  far  tried.  Satisfactory 

samples  of  dust  usually  show  efficiencies  between  40  and 

lid' ;  .  ami  sometimes  as  low  as  35f^.  100%  being  the  stand- 
ard calculated  for  the  complete  replacement  of  pure  zinc 

by  silver.  A  better  method — one  which  completely  elim- 

inates the  personal  factor  in  manipulation — is  desirable, 
but  a  simple  determination  of  the  metallic  zinc  is  not 

Sufficient;  the  test  must  automatically  take  into  account  the 
physical  condition  as  well.  Attempts  to  carry  out  the  test 

in  a  mechanical  shaker,  and  determining  the  silver  left 
in  solution  after  filtering  after  a  specified  time  of  contact, 
have  always  given  much  lower  results  than  are  obtained 
as  above. 

Mechanical  Tests  nf  Zinc-Dust. — Sizing  Test:  When 
sized  with  sieves  of  100  and  200  meshes  to  the  linear  inch, 

using  a  sample  of  20  to  50  gm.,  good  samples  of  zinc-dust. 

i  i.ASSIFIOATION    APPARATUS. 



I,   ISIS MINING  AND  S(  UN  111  K    I'M  SS 

.,.,1 

,ii.l  often 

the  •.HniiiuT.li,  ami  Ml  more  than  1',   remaining  mi  the  100 
v,-  c.r  raked  lumps,  which 

should  never  l»-  found  in  freshly  opened  barrela 
Tin-  I-  baaed    In   separation  of 

partides  bj  itream  ,,t  water  in  a  vertical 

tube,  the  vdority  being  abonl  1  em.  per  aseond.    Ii  prom- 
to  throw  some  light  on  the  fineness  of  division  "I  the 

portion  passing  200  mesh,  which,  as  above  indicated,  ought 
ludi   arij  all  nf  the  material. 

A  eonvenienl  arrangement  is  that  shown  in  the  figure, 

A  3500-e.e.  acid  bottle  (A)  is  fitted  with  a  2-hole  rubber 

,-ork,  with  a  Mariotte  tube  reaching  nearly  to  the  bottom 
ami  turned  at  a  right  angle  at  the  lower  end,  an, I  a  siphon 

outlet  tube  reaching  to  alum!  the  same  level,  thus  giving 

a  eonstanl  level  water-supply.    A  mark  is  pla   I  af  a,  the 

level  i"  which  tin'  siphon  empties  tin'  bottle,  ami  another 
at  '■  tu  indicate  the  surface  when  2000  e.e.  additional  water 

has  been  put  in.  The  working  cylinder  B  may  In-  a  tall 

J","  c.e,  measuring -_lass.  imt  it  is  better  t,i  use  a  large 
tube  with  rounded  end,  say  155  in.  diameter  by  12  or  15 

in.  loii_:.  with  a  '  i  in.  ..-lass  tube  placed  centrally  in  ii  ami 

connected  with  tin-  siphon  by  a  rubber  tube  with  a  spring 

dip  i-.  both  being  fastened  t"  a  stand  by  clamps.  A  large 
graduated  cylinder  ami  funnel  are  placed  below.  The  net 

area  of  tin'  cross-section  of  the  working  cylinder  is  besl 
obtained  by  sticking  two  Labels  or  making  two  marks  on 
it  120  mi.  apart,  then  Hllintr  with  water  tu  the  lower  mark 

ami  measuring  the  number  of  cubic  centimetres  required 

to  till  it  t<>  tin'  upper,  tin'  central  Cube  being  damped  in 

place.  Tlu'ii  the  ana  of  cross-section  (=  volume  in  o.c. 
-r-  height  in  cm.)  is  obtained  once  for  all.  To  ail, just  the 
velocity  till  the  bottle  to  the  upper  mark,  Mil  the  working 

cylinder,  open  spring  clip  ami  take  time  with  a  stopwatch 
while  1000  e.e.  Hows  out. 

1000  e.e.  ,     . 
Then   r;   =  velocity  in  em.  per  second. Area  X  No.  see. 

By  raising  or  lowering  the  working  cylinder  the  velocity 

can  be  adjusted,  the  effective  head  h  being  the  vertical  dis- 

tance lit  the  top  of  the  cylinder  below  the  level  of  the  Mari- 
otte tube  inlet,  the  velocity  varying  approximately  as  the 

square  i""t  of  h.  The  dip  on  the  siphon  should  he  removed 
or  kept  wide  open  during  the  test,  and  care  should  be 

taken  that  the  rubber  connections  are  not  sharply  bent  or 

allowed  to  obstruct  the  flow.  When  the  point  is  found  at 

which  an  upward  velocity  of  exactly  1  em.  per  second  is 

obtained,  or  some  point  sufficiently  near,  it  is  well  to  mark 
the  position  of  the  cylinder  and  clamp  or  measure  the 

height  h,  so  that  this  position  can  be  reproduced,  all  the 
other  adjustments  remaining  the  same. 

Method :  Pitt  20  gm.  of  zinc-dust  in  the  cylinder,  moisten 
with  a  little  water,  then  add  50  or  100  c.e.  and  stir  till 

all  air  bubbles  are  removed,  then  fill  cylinder  with  water. 

A  wire  stirrer  is  used,  reaching  to  bottom.  The  bottle 

being  filled  to  b,  open  clip  and  start  the  flow.  Use  the  stop- 
watch as  a  check  on  the  velocity,  timing  the  first  1000  c.e. 

The  wire  stirrer  must  be  used  at  first  to  prevent  packing; 
most  of  the  fine  passes  off  with  500  to  1000  c.e.  of  water, 
but  it  is  liest  to  let  2  litres  flow  through.  Then  allow  the 
remaining  material  to  settle  a  few  seconds,  rinse  into  an 

evaporating-dish  or  casserole,  decant  off  water,  wash  twice 
with  a  lit t lo  alcohol,  dry.  and  weigh  the  residue.  This  may 
be  tested  with  100  and  200-mesh  sieves,  if  not  sifted  before 

making  the  test,  and  further  examined  with  the  microscope. 

By  commencing  the  test  with  a  velocity  of  say  0.S  cm.  per 

second,  and  repeating  with  the  same  material  at  1  and  1.2 
cm.,  several  distinct  fractions  may  he  obtained  from  the 

material  passing  200-mesh.  The  comparatively  coarse  par- 
ticles are  of  several  kinds:  (1)  impurities,  usually  chips  or 

sand;  (2)  round  particles  of  zinc,  or  aggregate  made  up 

of  round  particles,  looking  like  grape-shot:  (3)  feathery  or 

fern-like  aggregates  of  minute  crystals  of  zinc,  often  form- 
ing very  thin  platy  masses. 

A  separation  of  the  coarser  particles  can,  of  course,  be 

more  simply  made  by  repeatedly  stirring  with  water  in 

a  beaker  and  decanting,  but  it  is  impossible  to  obtain  com- 

panble  results  unless  a    (slant   upward   velocity   is  muni 
tainad  in  some  such  way  as  indicated. 

The  a,   parrying  Oguraa  illustrate  'in-  varia 
turns  shown  in  the  a,  ;  certain  samples  of  sine 

dual  when  examined  nnder  the  microscope.  The  upper  row. 

highly  magnified,  sh,,w  the  appearance  of  tin'  medium  por 

ti   i  the  'through  -tin'  fractions  of  time  such  sample-. 
the  very  Bnoal  pan  (undei     in.)  having  been  removed 

by  classification.     As  maj  he  seen,  thi 

spherules,  ami  under  the  highest   powers  appear  to  have 

dean  smooth  surfaces,  and  to  consist  of  nearly  pure    tal, 
The   coarser   particles,  over  0.003   in.    remaining  on    a   200 
mesh  sieve,  are  shown  below,  ami  var,  greatly  iii  appear 

ance.  In  several  of  the  more  satisfactory  samples,  illus- 

trated by  No.   1   and  'i,  many  of  these  larger  particles  have 
a  rough  coke-like  surface,  imt  some  generally  exhibit 

branching  crystalline,  fern-like  aggregates,  ami  other  aggre 
•_'ates  resembling  miniature  bunches  of  grapes.  It  is  pos 
sihly  only  a  coincidence  that  the  unsatisfactory  sample  (No. 

2  I  had  an  unusually  large  proportion  of  the  fern  like  forms 
and  als,,  showed  more  relatively  large  spherules  in 

'through  2110'  portion.  The  extreme  minuteness  of  the  line 
is   shown    by   comparison   with   the   equally   magnified   filing 

|A 

2*    ?    i    ' 

,  c 

3*  o 
4\    -X 

ss 

Jy< 

-si./?^ 

Description  of  Figures. — 'i>  Imported  (German)  zinc-duat: 
satisfactory,  precipitation  good.  (2)  Imported  (German) 
ztne-dust:  unsatisfactory,  precipitation  not  good.  (3) 
I », ,in, -slic  (IT.  S.)  zinc-dust:  satisfactory,  precipitation 

good.  (4)  Granular  zinc.  (5)  Zinc  filings,  passed  200- 
mesh  sieve.  (6)  Zinc  shaving,  extra  fine  about  l/r,0  In. wide. 

(No.  5)  which  had  passed  a  200-mesh  sieve,  and  the  gran- 
ulated zinc,  also  passing  200-mesh  (4A),  the  method  of 

preparation  of  which  is  not  known,  but  which  had  a  very' 
low   precipitating  efficiency. 

Surface-  Exposed  by  Zinc-Dust. — As  the  efficiency  of  this 

predpitant  is  mainly  due  to  its  fine  division  or  extensive 
surface,  some  calculations  of  the  latter  may  be  of  interest. 

To  calculate  the  surface  exposed  by  zinc-dust,  use  may- 
be made  of  the  fact  that  the  total  surface  exposed  by  one 

ton   (2000  lb.)   of  any  material  in  uniform  grains — either 
OQflJ. 

cubes  or  spheres — is  - — -  sq.  ft.,  g  being  the  specific  grav- 

g  a 

ity  of  the  material  and  d  being  either  the  edge  of  the.  cube 
or  the  diameter  of  the  sphere,  expressed  in  inches.    Hence, 

the   density   of  zine  being  very   nearly   7,   assuming   it    to 
he  in  the  form  of  spheres  of  a  uniform  diameter  of  d  inch. 

then  square  feet  surface  exposed  by  1  lb.  = — -   d 

Thus  the  portion  which  will  jus/  pass  a  200-mesh  (d  = 
0.003  in.)  sieve  will  expose  only  55  sq.  ft.  per  lb.,  while 

the  material  averaging  only  0.0001  in.  diameter — which 
constitutes  a  considerable  proportion  of  the  whole,  as  may 

be  seen  by  a  microscopic  examination  of  the  finer  portion 

— exposes  1650  sq.  ft.  per  lb.  It  is  interesting  to  compare 
this  with  zinc-shaving.  Assuming  this  material  to  consist 

of  a  continuous  rectangular  strip,  of  width  a  and  thick- 
ness b,  then : 

Area  exposed  by  1  lb.  zinc-shaving  =  0.055   (  —  +  — )  sq.  ft. 

If,   instead   of  being  rectangular,  the  cross-section   of  the 
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shaving  is  a  parallelogram  of  angle  .1,  the  above  expres- 
sion must  he  multiplied  by  coseo  A;  in  this  case  the  thick- 
ness b  is  measured  at  right  angles  to  the  width  a. 

■    For  instance,  with  shavings  '  „  in.  wide  and  of  various 
thicknesses,  the  surface  exposed  would  be: 

Thickness    1/800        1/1000        1/1500  in. 

Sq.  ft.   per  pound       45.8  56.8  84.3 

The    number   of   particles    (spheres)    of   zinc-dust    in    a 7  544 

pound.  Humming  the  specific  gravity  as  7,  is  — ■ —  .      Hence, 

aJ 

if  t  lie  diameter  is  0.001.  in.,  1  lb.  will  contain  7544  million 

particles,  while  at  an  average  diameter  of  0.0005  in.  there 
will  be  8  times  as  many.  Thus  some  idea  of  the  intimate 
nature  of  the  mixture  can  be  obtained  if  an  emulsion  of 

zinc-dust  is  prepared  by  distributing  it  with  absolute  uni- 
formity through  the  solution  to  be  precipitated.  Suppose 

'/,  lb.  of  zinc-dust  is  used  per  fluid  ton  (55,290  eu.  in.) 
of  solution,  or  1  in  10,000  parts  by  weight,  the  diameter 
of  the  particles  being  taken  as  0.001  inch.  From  the  above 
figures  it  appears  that  each  cubic  inch  will  contaiu  about 

27,300  particles,  if  uniformly  distributed,  whence  the  aver- 
age distance  between  the  particles  will  be  approximately 

'/M  in.  If  the  particles  are  of  half  this  diameter  and 
equally  distributed,  there  will  be  8  times  as  many  to  the 
cubic  inch,  and  half  the  distance  apart. 

All  samples  shown  in  the  upper  row  highly  magnified 

(see  scale) ;  those  marked  (A)  are  carried  off  by  a  stream 
of  water  rising  1  cm.  per  second,  but  finest  dust  has  been 
removed.     Those  marked  B  remain  on  a  200-mesb  sieve  and 

are  less  magnified,  as  shown  by  the  scale  beside  1. 

In  the  October  Journal  of  the  Chemical,  Metallurgical  & 

Mining  Society  of  South  Africa,  is  a  communication  from 

M.  Thornton  Murray  on  I  his  subject.  The  sample  of  zinc-' 
dust  examined  by  him  appears  to  have  been  somewhat 

coarser  than  the  average,  as  il  is  usual  to  find  in  the 
material  of  less  than  0.003  in.  diameter  a  good  deal  of  dust 

not  over  0.0001  in.  diameter,  and  some  considerably  finer. 
so  that  I  should  he  disposed  to  consider  0.0005  in.  more 
nearly  an  average   for  this   fraction. 

Mr.  Murray's  assumed  gravity  (0.921  would  give 

instead  of  — —    which  I  have  assumed  for  the  sq 

01665 

d 
ft.  per 

lb.,  or  approximately  1%  more  surface  than  my  formula 

would  indicate.  Thus,  instead  of  144.S  sq.  ft.  per  lb.  as 
calculated  by  him  for  a  mean  diameter  of  0.00115  in.,  my 

formula  gives  143.5  sq.  ft.  Actually  1  have  found  a  range 
from  6.82  to  7.0  in  the  specific  gravity  of  samples  of  zinc- 
dust  tested. 

Mr.  Murray  has,  however,  seemingly  obtained  his  'mean 

diameter"  by  multiplying  the  assumed  diameter  of  each  of 
his  fractions  by  its  percentage  weight,  and  dividing  the 

sum  of  these  products  by  100,  which  is  not  mathematically 

correct  for  the  reason  that  there  are  far  more  particles  in 

1%  of  the  finer  grades  than  in  1%  of  the  coarse,-''  con- 
sidering a  given  weight  of  the  total  material.  This  makes 

his  calculated  mean  diameter  too  high,  and  the  resulting 

surface  correspondingly  too  low.  This  may  be  seen  by 
computing  the  surface  for  each  fraction  separately,  as 

below,  from  Mr.  Murray's  data  for  percentages  and  diam- 
eters of  the  various  fractions,  the  finest  fraction  alone 

giving  a  larger  surface  than,  he  has  computed  for  the 
whole. 

(f  the  average  diameter  of  the  particles  in  the  finest 
fraction  be  assumed  at  0.0005  in.  instead  of  0.000S5.  the 

surface  becomes  approximately  330  sq.  ft.  for  each  pound 
of  that  grade,  or  312  ft.  for  a  pound  of  the  total  dust. 

or  about  28S  sq.  ft.  of  zinc  reckoning  90%  of  metallic  zinc. 

the  surfaces  exposed  by  the  coarser  fractions  being  negli- 
gible in  comparison.     As  others  have  pointed  out  in  a  pre- 

=Thls  is  obvious  from  a  consideration  of  an  extreme  case. 
Suppose  a  mixture  of  equal  weights  of  bullets  of  two  sizes, 
half  the  weight  being  balls  of  1.0  in.  diam..  and  half  of  0.10 
in.  The  mean  diameter  is  not  0.55  in.  (as  would  be  found 
by  calculation  based  simply  on  distribution  by  weight), 
since  for  every  1-in.  ball  there  are  1000  balls  of  a  diameter 
of  0.10  inch. 

vious  discussion  on  fine  grinding,7  the  results  of  the  cal- 
culation depend  almost  entirely  upon  the  average  diameter 

assumed  for  the  material  passing  the  finest  siere  used, 
which  there  is  no  means  of  precisely  determining. 
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The  mining  and  smelting  of  nickel-copper  ores  in  the 

Sudbury  district  of  Ontario  was  carried  on  actively  through- 
out 1911,  and  although  the  production  was  slightly  less 

than  in  1910,  it  was  still  very  much  larger  than  in  any 

previous  year.  Active  operations  were,  as  usual,  carried 

on  by  the  Mond  Nickel  Co.  at  Victoria  mines  and  the 
Canadian  Copper  Co.  at  Copper  Cliff,  Creighton,  and  Crean 
Hill,  while  the  Dominion  Nickel  Co.  continued  to  develop 

its  property  at  Norman  Station. 
The  ore  is  first  roasted  and  then  smelted  and  converted 

to  a  matte  containing  from  77  to  82%  of  the  combined 

metals,  copper  and  nickel,  the  matte  being  shipped  to  the 
United  States  and  Great  Britain  for  refining.  A  portion 
of  the  matte  is  now  used  for  the  production  of  monel  metal, 

which  is  obtained  directly  from  the  matte  without  the 

intermediate  refining  of  either  nickel  or  copper.  The  total 

production  of  matte  in  1911  was  32,607  tons,  valued  at 
the  smelters  at  $3,945,593,  a  decrease  of  2462  tons,  or 

6.9%  from  the  production  of  1910.  The  metallic  contents 

were  copper,  17,932,263  lb.,  and  nickel,  34,098,744  pounds. 
The  aggregate  results  of  the  operations  on  the  Sudbury 

district  nickel-copper  ores  during  the  past  four  years  were 
as  follows,  in  tons: 

1908. 
Ore  mined   $  409.551 
Ore  smelted      360,180 
Matte  produced. . .  21.197 
Copper  content  of 

matte       7,503 
Nickel   content   of 

matte       9.572 

1909. 1910. 1911. 

451.892 J    652.392 t    612,511 
462,336 

628.947 610.834 

25,845 
35,033 

32,607 

9,630 
Value    of    matte 

shipped   12,930,989 
Pounds. 

Exports    to    Great 
Britain         2.554.486 

Exports  to  U.  S.   .  .16,865,407 

$3,913,017 

Pounds. 

3,843.763 
21,772,635 

18,625 

15,380.064 
Pounds. 

5,335,331 
30,679,451 

14, 945. 592 

Pounds. 

5,023,393 
27,596,578 

19,419.893     25,616,398     36.014,782     32,619.971 

Michigan  is  the  second  salt-producing  slate  in  impor- 
tance in  the  Union,  being  surpassed  only  by  New  York. 

The  output  of  salt  in  the  state  i  nl910,  according  to  the 

U.  S.  Geological  Survey,  was  9,452.022  barrels,  or  1,323,- 
283  tons,  valued  at  $2,231,202.  The  total  salt  production 
in  1010  was  30.305.ii5l!  barrels,  against  only  979,306  barrels 

imported,  valued  at  $,370,922.  At  the  same  time  salt  to 
the  value  of  $320,920  was  exported.  The  indications  are 

that  the  salt  production  for  1911  will  show  an  increase 
over  the  figures  for  the  preceding  year. 

Asierica  has  only  one-fourth  of  the  total  number  of 

electrolytic  copper  refineries  in  the  world,  but  these  pro- 

duce 86%  of  the  world's  output  of  copper. 

"Approximate  true  mean  diameter  calculated  back  from 
total  surface  by  formula  (0.165/d.  =  sq.  ft.  per  lb.) 

'See  Jour.  Chem.,  Met.  &  Min.  Soc.  of  S.  A..  Vol.  VII..  pp. 
120,  207,  265.  289. 
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Work  of  the  Utah  Copper  Company 

Bj  I  •   C.  J  ton  i\.. 

Tin  a 

Dtvtlopmeni.  The  total  amount  of  underground  work 
done  in  the  original  Qtab  Copper  group  during  the  yeai 

i'il  I  was  8030  it.,  making  a  grand  total  done  since  the 
mine  was  opened  "i  100,271  ft.,  or  36.04  miles.  During 

the  vrur  33)504  ii.  of  ni'H  underground  wink  "as  driveu 
in  the  original  Boston  Consolidated  group,  making  a  total 
in  that  area  sinoe  the  commencement  of  development  of 

947  it.,  or  35.78  miles.  The  total  of  all  underground 

development,  consisting  "T  adits,  .hilt-.,  and  raises,  done 
since  the  beginning  of  development  and  up  to  the  end  of 
the  year  LOU  was  379,218  ft.,  or  71.82  miles.  Of  this 
total,  217,501  it.  or  41. 21  miles,  have  been  destroyed  by 
underground  mining  and  surface  operations,  and  the  t<>ial 
length  of  underground  workings  remaining  accessible  id 
IkiiIi  groups  at   the  end  of  the  year  was.  therefore,  30.6] 
milt's. 

During  the  year  1911,  15  churn-drill  boles  were  driven 
for  development  purposes,  the  aggregate  depth  of  which 

B533  it.  The  combined  depth  of  all  diamond-drill  and 
churn-drill  holes  existing  previous  i"  1911  was  1.0,015  ft., 
and  the  combined  depth  at  this  time  of  all  drilling,  com- 

prising 42  hull's,  is,  therefore,  lS.."i4s  It,,  the  average  depth 
■  if  hole  being  443  feet. 

The  enst  of  underground  development  tor  the  year 
amounted  to  15.66c,  per  ton  for  all  ores  mined  from  under- 

ground. Development  rusts  applying  to  all  ores  shipped 

from  the  mini's,  both  from  underground  ami  surface  opera- 
tions, was  1.1  lr.  per  ton.  The  cost  of  churn-drill  develop- 
ment during  the  year  amounted  to  1.20c  per  ton  on  the 

total  ore  produced  from  both  sources.  The  cost  of  both 
underground  and  surface  development  work,  therefore, 

inted  to  5.31c'.  per  ton  of  ore  mined.  The  whole  of 
this  cost  was  charged  to  operation  and  is  included  in  the 
per  ton  mining  costs  for  the  year. 

Ore  Area. — At  the  end  of  the  year  1910  there  had  been 
outlined  in  the  Utah  and  Boston  groups,  by  underground 
workings  and  churn-drilling,  a  known  ore  area  fully  and 
partly  developed  of  166.15  aeres,  of  which  114.63  aeres 
were  in  the  original  Utah  Copper  area  and  51.52  aeres  were 
in  the  original  Boston  Consolidated  group.  During  the  year 
1911  the  total  area  of  ore  fully  and  partly  developed  was 
increased  to  214.61  acres,  of  which  amount  119.46  aeres 

are  in  the  original  Utah  group,  S6.94  aeres  in  the  original 
Boston  group,  and  8.21  acres  in  the  Pay  Roll  group.  The 
average  thickness  of  developed  and  partly  developed  ore 
at  Hie  end  of  the  year  1910  was  345.5  ft.,  and  by  the  end 
of  the  year  1911  this  average  thickness  had  been  increased 
to  418  feet. 

Ore  Reserves. — By  the  churn-drilling  in  various  parts 
of  the  property,  and  by  underground  development  in  the 
southwesterly  portion  of  the  orebody,  during  the  year 
1911,  a  large  additional  tonnage  of  ore  was  developed,  both 
laterally  and  in  depth,  so  that  it  became  necessary  to 
make  a  complete  recalculation  of  the  developed  and  partly 
developed  ore  in  the  entire  property.  The  orebody  was 

rebloeked,  and  for  the  purpose  of  determining  the  aver- 
age thickness  of  capping  and  ore,  32  longitudinal  sections. 

as  well  as  a  large  number  of  other  sections  which  were 
necessary  in  order  to  determine  the  amount  of  capping 
and  ore  in  the  slopes,  were  made  and  used. 

After  deducting  all  the  ore  that  had  been  mined  from 

the  property  previous  to  January  1,  1912,  there  yet  re- 
mained 301,500,000  tons  of  fully  developed  and  partly  de- 
veloped ore,  of  which  amount  229,S30,000  tons  were  fully 

developed  and  71,670,000  tons  partly  developed.  The 
above  mentioned  tonnage  of  developed  and  partly  developed 

*From  a  report  to  the  company  for  the  fiscal  year  ended 
December  31,  1911. 

"ir  in. in, ir-  about  26,700,000  tone  "t  parti)  developed 

mi'  in  the  slopes  oi  the  steam-shove!  workings.  Of  the 
tolls  developed  ore,  the  average  assay  of  62,040,000  tons 

i-  _" ,  copper,  the  average  assay  of  an  additional  92,130, 
000  i"ii>  1-  1.609!  copper,  ami  the  average  assay  of  the 

remaining  75,660,000  ions  is  l.::ii',    copper.    The  avi 
assay  of  the  71,070,000  tons  of  partly  developed  on-  is 

copper,  making  the  average  assay  of  the  301,500; 
noil  tons  of  developed  and  partly  developed  ore  1.532% 
copper.  As  it  will  not  be  possible  iii  mining  operations 
lo  keep  the  ore  absolutely  clean,  the  average  assay  of  all 
tin-  ore  is  considered  as  1.50%  copper.  In  this  connec 
tion,  it  is  of  interest  to  note  that  during  the  entire  life 
of  both  the  Utah  and  Huston  mines  there  was  mined  and 

milled,  previous  to  January  1.  1912.  a' total  of  15,885,521 
Ions  of  Ore,  having  an  average  assay  of  1.6018%  copper. 
Iii  making  the  calculations  to  determine  the  tonnage  of 
both  classes  of  ore,  the  same  factor  was  used  for  the  1911 
estimates  as  for  those  made  in  1910,  namely,  13  CU.  ft.  of 
rock  in  place  per  ton  of  ore.  In  obtaining  the  average 
assay  of  the  :inl  .51 10,000  tons  of  ore,  there  were  used 

33,824  assays,  representing  14,035  ft.  of  diamond-drill 
holes  ami  churn-drill  holes,  and  246,900  ft.  of  drifts. 

raises,  and  winzes,  or  a  total  of  260,935  linear  feet  of  de- 
velopment. 

In  addition  to  the  above-mentioned  tonnage  of  ore,  there 
is  a  good  mining  assurance  of  developing  a  considerable 
tonnage  of  profitable  ore  immediately  adjacent  to  and  out- 
si. lr  of  the  boundaries  of  the  214.61  acres  of  ore  area  men- 

tioned on  the  next.  page.  Some  work  has  already  been 
done  in  this  material,  but  not  sufficient  to  make  possible 
any  definite  statements  regarding  its  quantity  or  quality. 
In  the  northeastern  part  of  the  property  there  is  an 

extensive  mineralized  area  that  has  not  yet  been  pros- 

pected, and  there  are  indications  that  wan-ant  the  expecta- 
tion of  finding  a  large  tonnage  of  ore  in  that  part  of  the 

property.  There  is  also  a  good  possibility  of  developing 
more  ore  in  depth  underneath  the  area  already  covered 

by  development.  In  the  churn-drill  prospecting  it  has 
frequently  been  necessary  to  abandon  holes,  although  the 
bottom  samples  were  of  commercial  grade,  because  of  dif- 

ficulty in  drilling,  and  it  is  safe  to  say  that  the  results 
of  deeper  drilling  will  show  a  greater  average  thickness 
of  ore  in  the  214.61  acres  than  the  418  ft.  previously 
stated. 

Stripping  Operations. — In  the  report  for  1910  it  was 
estimated  that  the  average  thickness  of  capping  on  the  orig- 

inal Utah  group  was  80  ft.,  and  on  the  original  Boston 
group  160  ft.,  making  an  average  thickness  over  the  en- 

tire orebody,  as  then  developed  in  the  two  groups,  of 

105  ft.  During  the  year  1911  additional  data  as  to  thick- 
ness of  rapping  were  obtained,  with  the  result  that  at  the 

end  of  the  year  the  average  thickness  on  the  Utah  group 
was  still  shown  to  be  80  ft.,  the  average  thickness  on 
the  Boston  group  was  134  ft.,  and  the  average  thickness 
on  the  Pay  Roll  group  was  173  ft.,  making  an  average 
thickness  over  the  entire  orebody  as  developed  at  the  end 
of  1911  of  106  ft.  It  is  believed  that  further  development 

on  the  Boston  and  Pay  Roll  groups  will  result  in  show- 
ing reductions  in  the  average  thickness  of  capping,  and 

it  is  expected  that  these  will  be  sufficient  to  bring  the 

average  thickness  over  the  entire  orebody  down  to  not  ex- 
ceed 100  feet. 

During  the  year  1911  the  total,  amount  of  capping  re- 
moved was  5,450,604  eu.  yd.,  or  at  the  average  rate  of 

454,217  cu.  yd.  per  month.  During  the  first  six  months 
of  the  year  2,352,653  eu.  yd.  was  removed,  a  rate  of 
392,109  cu.  yd.  per  month,  while  during  the  second  sis 
months  3,097,951  cu.  yd.  was  removed,  an  average  of 
516,325   cu.   yd.   per  month.     Previous  to   the   last  report 
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the  total  amount  of  capping  thai  bad  been  stripped  from 

the  combined  areas  of  the  Utah  and  Boston  pro]  t 

since  the  beginning  of  their  development  was  7,162,556  en. 

yd.  Adding  to  tins  amount  the  total  am. .nut  of  stripping 

removed  during  1911,  the  total  12,613,160  en.  yd.  rep- 
resenting all  the  capping  removed  previous  to  January  1. 

L912.  Of  this  amount  9,129,170  cu.  yd.  lias  been  removed 

from  the  Dtah  group  and  3,483,990  cu.  yd.  from  the  Bos- 

ton group.  The  total  area  upon  which  stripping  opera- 
tions were  extended  over  an  additional  area  of  47.20  aires. 

making  a  total  area  of  98.51  acres  on  the  Dtah  group  and 

33.75  acres  on  the  Boston  group,  or  for  the  combined  prop- 
erties a  total  area  over  which  such  operations  had  been 

conducted  up  to  January  1.  1912,  of  132.26  acres. 
The  extension  of  the  actual  area  completely  stripped 

on  both  groups  during  the  year  1911  amounted  to  12.0.") 
acres.  The  area  so  stripped,  as  reported  in  our  last  an- 

nual, was  20.87  acres,  making  the  total  of  completely 

stripped  area  on  both  groups,  at  the  end  of  1911,  33.52 

acres.  The  total  yardage  removed  from  both  areas  rep- 
resents the  equivalent  of  completely  stripping  86.85  acres. 

Of  this  area.  70.73  acres  is  on  original  Utah  Copper 

ground,  where  the  capping,  as  previously  stated,  aver- 
ages 80  ft.  in  thickness:  the  remainder  of  16.12  acres  is 

on  Boston  Consolidated  ground,  where  a  capping  134  ft 
thick  exists.  This  area  over  which  stripping  has  been 

completed,  or  partly  so.  contains  an  average  of  a  little 

more  than  1.400,0(10  tons  per  acre,  and  the  overburden  re- 

moved to  date,  therefore,  represents  the  equivalent  of  com- 

pletely stripping  over  121.000.000  tons  of  ore.  Of  this 
quantity  15,885,521  Ions,  or  about  13%,  has  been  mined 

and  shipped  to  the  mills.  At  the  time  of  the  preceding 
annual  report,  this  figure  was  nearly  20  per  cent. 

Mining  Operations. — Underground  mining  operations  at 
the  Boston  mine  were  continued  throughout  the  year,  ami 

for  a  portion  of  the  time  at  irregular  intervals,  some 

underground  mining  was  done  in  the  original  Utah  mine 
on  the  east  side  of  Bingham  canyon.  Of  the  total  ore 

mined  during  the  year,  74r;  was  obtained  by  steam-shovels 

from  the  original  Utah  Copper  mine.  4';  was  mined  un- 
derground in  the  Utah  mine,  and  22f,  was  mined  under- 

ground in  the  Boston  mine.  The  average  cost  of  steam- 
shovel  mining  for  the  year  was  33.73c.  per  ton.  of  which 
9.12c.  was  charged  to  cover  the  cost  of  prospecting  with 

churn-drills  and  of  stripping  expense,  leaving  a  cost,  in- 
cluding all  general  charges,  except  development  and  strip- 

ping expense,  for  producing  shovel  ore  of  24.61c.  per  ton. 
The  average  cost  of  underground  mining  for  the  year  was 
68.35e.,  of  which  amount  15.66c.  was  charged  to  cover  the 

cost  of  underground  development.  The  cost  of  under- 
ground mining  at  the  Boston  mine  was  considerably  less 

than  at  the  Utah  mine,  on  account  of  the  greater  rate  of 
tonnage  at  which  the  operations  at  the  former  point  were 
conducted.  The  average  cost  of  mining  all  the  ore  obtained 

both  from  surface  operations  and  underground  operations 

during  the  year  was  44.70c.  per  ton,  of  which  12.Nlr.  was 

charged  to  cover  prospecting  with  churn-drills,  underground 

development,  and  stripping  expense,  leaving  a  net  <-..>t  for 
actual  mining,  including  general  and  fixed  charges,  of 
31.98c.  per  ton. 

It  is  still  the  purpose  to  discontinue  underground  min- 
ing as  soon  as  possible,  but  it  has  not  been  possible  t.. 

do  so  a-,  rapidly  or  as  soon  as  was  predicted  in  the  pre- 
ceding report.  The  areas  which  are  now  being  stripped 

on  Boston  Consolidated  territory  are  those  over  which  tic 
capping  is  thickest,  and  it  will  be  some  months  before 
any  material  tonnage  can  be  derived  from  them.  It  is 

not  expected  to  he  able  to  furnish  the  plants  with  a  ton- 

nage entirely  from  steam-shovel  mining,  even  at  their 
present  capacity,  until  some  output  can  he  secured  in 

this  way  from  the  Boston  area.  Furthermore,  the  capac- 
ity of  the  plants  is  being  increased  rapidly,  as  will  be 

hereafter  described,  and  the  result  of  the  two  circumstances 

will  probably  be  that  it  will  be  found  necessary  to  con- 
tinue some  underground  mining  throughout  the  current 

year. 

Equipment  ami  Improvements.   During  the  year  there 
were  added  to  the  mine  equipment  20  standard-gauge  12 

yd.  steel  dump-cars.  2  steel  under-frame  flat  cars,  and  2 

standard-gauge  50-toi!  locomotives,  making  the  complete 
list  of  this  jlass  of  equipment  af  the  end  of  the  year:  22 

standard-gauge  steam-shovels.  .!.">  standard-gauge  switch- 
ing locomotives,  1  standard-gauge  Shay  locomotive,  11 

narrow-gauge  switching  locomotives,  100  standard-gauge 

12-yd.  dump-cars.  117  standard-gauge  B-yd.  dump-cars,  144 

narrow-gauge  4-yd.  dump-cars,  and  four  100,000-lb.  capac- 
ity Hat  cars.  There  are  also  11  churn-drills  used  in  drill- 
ing   for   development    and   blasting   purposes. 

It  was  found  necessary  during  the  year  to  change  Hie 

position  of  the  machine-shop  and  the  compressor  plant 
at  the  Utah  mine  in  older  to  provide  more  capacity  in 

the  auxiliary  yard  for  the  use  of  the  Bingham  &  Garfield 
railway.  It  was  also  necessary  to  provide  an  additional 

air-compressor  of  2900-cu.  ft.  capacity,  making  two  of 
this  size  on  the  Utah  property.  Four  small  compressors 
were  acquired  with  the  Boston  Consolidated  property,  and 

these  are  still  in  operation,  the  total  capacity  of  all  com- 
pressors now  available  for  use  being  approximately  soon 

ft.  of  free  air  per  minute. 

Claims  and  Lands  tinned. — There  have  been  some  small 

changes  in  acreage  from  that  shown  in  the  preceding  an- 
nual report,  due  in  part  to  the  acquisition  of  additional 

property  and  in  part  to  an  error  in  the  last  report  in  the 

statemen  of  millsite  acreage  acquired  from  the  Boston  Con- 
solidated company  near  Dtah  lake 

Acres. 
( Iriginal  Utah  <  topper  claims    194.938 

Original  Boston  Consolidated  claims    309.720 
Outlying  fractional  claims          8.158 

Shawmuf  Consolidated  group  of  claims    100.721 

Pay  Roll  group  of  claims       60.324 

Total  area  of  lode  mining  claims      723.870 
In  addition  to  the  above,  the  millsiles  and  other  lands 

owned  by  the  company  are  as  follows: 

Acres. 
Bingham  Canyon  lands  (old  Copperton  plant  site).   1587.39 

Garfield  lands  at  Magna  and  Arthur  plants  and  ad- 

jacent to  them         3.'i.">7. 91 
Utah  and  Davis  county  lands  near  Utah  lake,  ac- 

quired with  Boston  Consolidated  property....      66S.49 

Total       5613.82 

Construction  and  Operation  at  the  Mills 

Construction. — No  extensive  improvements  or  additions 
were  made  at  the  Magna  plant  during  the  year.  The  ca- 

pacity of  the  coarse-crushing  departments  was  increased 
by  the  installation  of  a  screening  plant  in  the  coarse-ore 
bins  to  remove  a  greater  percentage  of  fine  material  as 

the  ore  is  dumped  from  railroad  cars  and  thus  relieve  the 

crushers.  This  arrangement  has  proved  of  material  advan- 
tage, particularly  in  seasons  when  the  ore  comes  to  the 

mills  wet.  The  shops  and  warehouse  here  were  increased 

in  capacity  to  an  extent  necessary  to  accommodate  the  work 

of  the  Bingham  &  Garfield  railway.  The  work  of  remod- 
eling the  Arthur  plant  continued  throughout  the  year  at 

such  a  rale  as  was  necessary  to  complete  sections  as  rap- 
idly as  they  were  needed  to  accommodate  the  increase  in 

tonnage  from  the  mines.  The  first  section  of  the  remod- 
eled plant  was  started  up  in  February,  and  another  sec 

lion  was  started  before  the  end  of  the  first  quarter.  Dur- 
ing the  second  quarter,  two  additional  sections  were  started 

and.  about  the  end  of  the  second  quarter,  the  entire  stamp- 
mill  portion  of  the  plant  then  in  operation  was  permanently 
closed  down,  as  the  four  remodeled  sections  were  capable 

of  milling  practically  as  much  tonnage  as  the  thirteen  orig- 
inal stamp-mill  sections  of  the  plant.  The  fifth  remodeled 

section  was  put  in  commission  during  the  third  quarter,  and 
the  sixth  section  before  the  end  of  the  year,  at  which  time 

Hi.  seventh  and  eighth  sections  were  also  nearly  completed. 

The  seventh,  eighth,  and  ninth  sections  have  since  been  com- 
pleted and  the  seventh  and  eighth  put  in  commission.     The 
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ninth  Nation  i-  read)  to  n  al  the  date  ol  vl  i 
thk  report.    Tii.-  reconstruction  of  tb<  four  remtininj 

..i   the  Arthur  mill  run  be  completed  u  rapidl]   Hi 

required,   mi. I   U    M  tl  •  iiiti-iitn.il   to  finish   lie 
■boa)  Dm  middle  ol  lbs  year. 

During  Um  yea*  Un  capacity  of  the  foundry  deparbnenl 
tl  Arthur  was  increased  by  erecting  an  entirely  new  and 
larger  building.    Tbja  wai  done  in  order  to  ■   unodate 
the  b  the  Magna  plant  and  the  Bingham  A  Qai 
Bald  railway;  and  now  all  the  iron  and  brass  casting 
quired  at  tin.  nulla  and  the  minee  and  by  the  railroad  are 
manufactured  at  this  foundry. 

OptMtiam  al  tkt  Millt.  The  total  ore  treated  al  both 
plants  for  the  year  wae  1,680,80]  tons,  as  oompared  with 
1,340,24a  tons  for  the  previous  year.  The  Magna  planl 
milled  3,725(404  tons,  an  increase  of  approximately  615,000 
li.ns,  iis  compared  with  the  previous  year.  The  Arthur 
plant,  the  full  capacity  of  which  was  not  required  through 
•mi  the  year,  milled  955,307  tons,  an  increase  of  about 
18,000  tons  as  compared  to  the  previous  year.  The  Magna 
plan!  lias  readily  handled  luon  tuns  per  section  per  day 
during  periods  when  the  ore-supply  was  plentiful  and  reg 
nlar.  thus  proving  its  ability  to  treat  12,000  tons  per  day. 

Tin.  new  sections  of  the  Arthur  planl  have,  under  like  con- 
ditions, milled  al  the  rate  of  9000  tons  for  the  entire  plant, 

and  it  is,  therefore,  demonstrated  that  the  two  plants  will, 
when  Arthur  is  completed,  have  a  combined  capacity  suffi- 

cient to  economically  mill  21,000  tons  per  day  of  the  same 
grade  ami  character  of  ore  milled  during  the  past  year. 

The  average  copper  content  of  the  ore  treated  at  both 
plants  was  1.51%,  as  compared  with  1.54%  for  the  year 
1910.  The  average  recovery  al  both  plants  was  69. 
corresponding  to  21.03  lb.  copper  per  ton,  as  compared  to 
an  average  extraction  of  66.55$  and  a  recovery  of  20.51 
Hi.  for  the  previous  year.  The  average  extraction  al  the 
Magna  plant  was  69.289!  and  al  the  Arthur  70.49%.  The 
average  recoveries  stated  for  the  Arthur  plant  include  the 
comparatively  interior  results  of  the  portion  of  the  old 
mill  in  operation  up  to  the  middle  of  the  year,  and  the 
average  results  experienced  at  that  plant,  since  the  oper- 

ation of  the  old  sections  was  discontinued,  are  comparatively 
better  on  the  same  grades  and  quality  of  ore.  In  fact,  it 
is  apparent  that  the  new  arrangement  of  the  Arthur  plant 

i-  superior  to  that  of  the  Magna  mill  in  point  both  of 
'   noiny  of  operation  and  metallurgical  results. 

The  average  cost  of  milling  at  both  plants  was  41.68c. 
per  ton,  ns  compared  to  4fi.fi3c.  for  the  previous  year.  The 
milling  cost  at  Magna  was  40.06c.  and  at  Arthur  4S.01c. 
per  ton.  The  higher  cost  at  Arthur  was  due  largely  to  the 
operation  for  a  part  of  the  year  of  the  old  sections  of  the 
plant,  but  partly  to  intermittent  running  at  less  than  full 
capacity.  When  this  plant  is  running  at  full  capacity,  it 
is  expected  that  its  costs  will,  as  previously  suggested,  be 
somewhat  lower  than  those  of  the  Magna  plant.  The  mill- 

ing costs  slated  include  their  proper  proportion  of  all  fixed 
and  general  charges. 

Production  and  Costs. — The  total  production  of  copper 
contained  in  concentrate  from  both  plants  for  the  year  was 
98,436,224  lb.,  as  compared  to  89,019,511  lb.  for  the  pre- 

vious year.  The  average  grade  of  concentrate  produced  was 
25.62%,  as  compared  to  27.28%  for  I  he  year  1010.  The 

reduction  in  average  grade  of  concentrate  was  due  prin- 
cipally to  the  treatment  of  ores  mined  from  underground  in 

the  Boston  Consolidated  area  which  contained  a  somewhat 

higher  percentage  of  iron  than  the  ores  from  the  ITtali  Cop- 
per area.  The  production  for  the  year  by  quarters  is  as 

follows  : 
Pounds. 

Kii-sl  quarter      21,296,709 
Second  quarter      24,469,812 
Third   quarter        25.S51.45li 
Fourth   quarter        26.S1S.247 

Total       98,436,224 

The  average  cost  per  pound  of  copper  produced,  based 
on  the  net  pounds  of  copper  resulting  after  smelting  redue- 

lions  ami  allowance!  were  made  and  after  applying  on 
4.1  un. I  -il..  a  .pined  In 

-  i».n    foi  the  yean   1910,    The  net  vali   i  the  gold  and 
-liver  recovered  amounted  to  1.07c,  per  pound.    The  • 
given  include  all  expen   i  smelting,  transportation  of  Oie 
blister  copper  to  the  refinery,  refining,  and  selling  expenses, 
but  do  not  include  delivery  of  refined  metal. 

The  average  total  cost  for  the  year  of  mining  and  milling, 
exclusive  of  transportation  .lunge-.  »a.  86.47c  per  ton,  as 
compared  i"  s7.iic.  per  ton  for  the  previous  year.  Included 
in  this  cost  is  the  charge,  previous!]  referred  to  in  the  di- 
ens-ion  of  mining  costs,  of  12. Sic.  per  ion.  covering  the  B! 
penes  of  drilling  and  underground  development  and  includ 

'  tixc.i  charge  of  "'-jc.  per  ton  for  the  retirement  of stripping  expi 

As  will  be  seen  by  a  i   iparison  ..f  the  milling  costs  for 
Hi.  pnsi  i «. i  years,  these  are  being  reduced  continually,  and 
further  reductions  will   result    from  the  treatment   of  in 

.leased  tonnage.      It    is  obvious,   from   a  conq.iiri-.   f  the 

.-..sis   of   sti -an i -shovel   ami    underground    mining,   that    the 
mining  costs  will   lie  materially  hover  when  the  entire  toil- 

SALT   LAKE   CITY    AND   VICINITY. 

uage  can  be  derived  from  surface  operation.  The  costs  ol 
transportation  of  the  ore  from  the  mines  to  the  mills  will 
be  decreased  for  the  future  by  contract  provision  thai  be- 

came effective  early  in  the  year  1912  by  2'„c   per  ton,   as 
I   ipare.l  to  these  charges   for  previous  years.     Economies 
in  the  cost  of  power,  water-supply,  and  other  operating 
factors  are  also  being  made  and.  taken  together,  these  will 
result  at  an  early  date  in  a  very  substantial  reduction  in 
the  cost  per  pound  of  producing  copper. 

Bingham  &  Garfield  Railway 

Grading  for  the  Bingham  &  Garfield  railway  was  started 
on  April  22.  1910,  and  completed  in  August  1911!  During 
that  period  there  was  removed  in  excavations  for  the  tine 
7411.970  en.  yd.  of  solid  rock,  61S.222  eu.  yd.  of  loose  rock, 
and  315,079  cu.  yd.  of  earth,  a  total  of  1,680,271  CU.  yd. 
Four  tunnels  were  driven  having  an  aggregate  length  of 
4798  ft.,  of  which  it  was  found  necessary  lo  line  2963  ft. 
with  timber.  These  tunnels  are  all  in  the  first  three  miles 

of  line  from  the  Bingham  end.  In  that  distance  there  are 
:il-. i  three  steel  bridges  containing  about  3000  tons  of  sic  I 
and  having  an  aggregate  length  of  2000  ft.  The  maximum 

heights  of  these  bridges,  beginning  with  the  one  across  Can 

fork  al  the  upper  end  of  the  line,  are  390.  225.  and  1SS 
ft.,  respectively.  The  total  length  of  tunnels  and  bridges, 
together  with  their  approaches,  in  the  upper  three  miles 
of   the   line   constitute   about   one-half   that   distance.     The 
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main  tine  between  the  Utah  Copper  mine  ami  the  mills  at 
i  i.s  laid  with  Oil-ll).  steel.     The  extension  from  the 

mills  at  Garfield  in  conned  with  the  San  Pedro,  Los  An- 
geles &   Salt    Lake  railway  and  the  yards  at   all   points  are 

laid  with  05-lh.  steel.     The  line  was  completed  ami  put  in 
if  ion  for  freight  serviee  on  September  15,  1011. 

At  the  end  of  the  year  1911  the  tracks  belonging  to  the 
Bingham   &   Garfield   railway  already  constructed   and   in 
use  for  ore  and  commercial  purposes  were  as  follows: 

Allies. 

Main  line  from  Garfield  to  the  mines,  including  the 
traek  to  the  Garfield  smelter      22.296 

Yard    and   siding-  tracks   at    Garfield    and   Rim. 
and  along  main  line,  including  extension  of 
the  switchback  system  at  Bingham  necessary  to 
reaeh   Utah   Copper  and   other  mines      19.910 

Other  tracks  at  Bingham  which  the  Utah  Copper 

I'o.  has  the  right   of  use      34.200 

Total        76.406 

A    double-track    incline    tramway   554    ft.   long   has    beer. 
  istructed   for  the  handling  of  passengers,  express,  and 
light:  freight  between  the  Bingham  station  of  the  railway 
ami  a  substation  near  the  centre  of  the  town  of  Bingham. 

As  lias  been  previously  slated,  freight  serviee  was  started 

on  September  15,  1911.  and  at  the  same  time  passenger 
serviee,  consisting  of  two  trains  each  way  per  day.  was 

inaugurated  between  Bingham  and  Salt  Lake  City.  Up  to 
Iho  end  of  (lie  year  the  total  traffic  amounted  to  754.5S4 
nel  Ions  of  ore  and  other  freight,  and  the  total  number  of 

passengers  handled  was  15. '27(1.  The  facilities  for  handling 
freight  and  passengers  at  the  Bingham  terminal  were  not 

completed  until  late  in  the  year,  and  the  business  of  the 

line  suffered  accordingly.  Since  these  were  completed,  busi- 
ness has  been  increasing  rapidly.  The  operation  of  the  road 

has    proved   satisfactory    and    economical    in    every    respect. 

The   heavy   Mallei   compound   h   motives   readily   handle    a 

train  of  4(1  ore-cars  containing  65  net  tons  each  of  ore,  a 
net  trainload  of  2600  cars,  between  the  mine  and  the  mills 

at  Garfield  in  1  hour  ami  HO  minutes,  the  'empties'  being 
returned   to  the  mine  in   the  like  time   without   the   assist- 

ce  of  additional  motive  power.  It,  therefore,  requires 

less  than  one  shift's  serviee  of  10  hours  for  two  train 
crews    to   handle   10.000   tons    per  day. 

Copper  Producers'  Association  Report 
The  Copper  Producers'  Association  May  statement  shows 

a  decrease  during  the  preceding  month  in  accumulation  in 
this  country  of  2,927,829  lb.    The  details  are  as  follows: 

Pounds. 

Slock  of  marketable  copper  of  all  kinds  ou  hand 
at    all    points   in    the   United    States   April    1. 
1912         02.307,557 

Production  of  marketable  copper  in  the  United 
States  from  all  domestic  and  foreign  sources 
iluring  April   125. 094, 001 

Deliveries  for  consumption,  April    69,513,846 
I leliveries  for  export.  April    53,252,326 
Stork  of  marketable  copper  of  all  kinds  on  hand 

and  at  all  points  in  the  United  States  May  1.    05,295.386 
The  changes  in  surplus  sinfe  May  1,  1911,  have  been  as 

follows,  in  pounds. 
Increase.  Decrease. 

May    PHI              440.024    
June     8,561,768 
•Tidy      19,695,306 
August        4.297.357 
September           7,453,355    

October       5,897,214 
November      23,212,454 
December       22,330,493 
January,  1912      22,173,252 
February       3,301.944 
March    572.431 

April          2.927,829    

Alaskans  on  Alaska's  Needs 
The  following  resolutions  were  passed  at  a  representa- 

tive gathering  of  Alaskans  from  Cordova,  Seward,  Katalla, 

Fairbanks,  Valdoz.  Chitina,  and  other  points,  held  at  Cor- 
dova April  3  and   reported  in  the  Cordova  Daily  Alaskan: 

Whereas  it  appears  to  be  generally  accepted  by  those 
who  are  unfamiliar  with  Alaska  conditions  that  the  people 

of  (he  territory  are  unable  to  agree  upon  matters  of  pro- 
posed  legislation    by   Congress;   and, 

Whereas,  there  are  certain  great  vital  questions  affecting 

the  material  progress  ami  development  of  this  vast  terri- 
tory upon  which  the  whole  people,  irrespective  of  party 

afnliation,  are  united,  and  upon  which  they  demand  imme- 
diate action  at  the  hands  of  Congress;  and, 

Whereas,  by  reason  of  the  fact  that,  among  others,  there 
is  in  attendance  upon  this  convention  the  delegates  of  both 

the  Republican  and  Democratic  territorial  conventions  of 

the  Territory  of  Alaska,  which  conventions  have  just  con- 
cluded   their    proceedings    and    deliberations; 

Xow,  therefore,  in  order  that  there  may  in  the  future 

he  no  misunderstanding  as  to  the  matter  upon  which  the 

whole  people  of  Alaska  are  united  and  upon  which  they 
demand  relief  and  constructive  legislation  at  the  hands  of 
Congress,  the  following  resolutions  be  unanimously  adopted 

and  promulgated : 
1.  We  demand  the  immediate  opening  of  the  coal  and 

oil  fields,  and  the  abolishment  of  the   forest  reserve. 

2.  Rail  transportation.  A  trunk  line  railroad  from  the 

Gulf  of  Alaska  to  the  Yukon  is  a  vital  and  pressing  neces- 

sity to  the  proper  development  of  the  territory.  Under 
(he  present  attitude  of  Congress  and  the  regulations  of 

the  Government,  private  capital  is  barred  from  such  a  ven- 
ture. We.  therefore,  demand  thai  the  Government  imme- 
diately construct,  maintain,  and  operate  such  a  trunk  road. 

3.  We  demand  from  Congress  liberal  annual  appropri- 
ations Idr  extension  and  maintenance  of  roads  and  trails, 

and  urge  the  immediate  construction  from  the  coast  to 
Fairbanks  of  a  trunk  automobile  road  to  facilitate  the 

mail  service  and  other  transportation.  Our  territory  is  so 

vast  that  any  appropriation  less  than  one  million  dollars 

annually   for  a  number  of  years  will  he  inadequate. 
4.  We  urge  that  the  present  mining  laws,  in  so  far  as 

they  apply  to  Alaska,  shall  lie  so  amended  as  to  prevent 

existing  abuses  of  staking  mining'  claims  by  agent  or  power 
of  attorney,  and  that  the  location  of  association  placer- 
mining  claims  shall  hereafter  be  prohibited  or  that  the 
annual  assessment  work  required  for  said  claims  shall  be 
increased  so  that  $100  worth  of  work  shall  be  required 

for  each  twenty  acres  of  said  claims. 

5.  We  favor  liberal  appropriations  by  which  justice 
may  he  done  to.  and  care  taken  of,  those  worthy  pioneers 

of  Alaska  who  have  blazed  the  way  for  civilization,  hut 
who  are  themselves  often  left  to  an  old  age  of  penury 
and  want. 

6.  We  believe  that  all  appointments  to  Federal  offices 
in  Alaska  should  be  made  from  bona  fide  residents  of 
Alaska. 

7.  We  recommend  as  a  vital  need  that  Government 

hatcheries  be  provided  from  funds  derived  from  increased 

and  equitable  taxation  of  canneries,  and  that  a  more  rigid 

inspection  be  maintained  with  a  view  of  conserving  this 

great  natural  resource. 
8.  We  demand  that  additional  lights  and  beacons  be 

installed   along   the   coast  of   Alaska. 
9.  We  demand  a  full  measure  of  territorial  form  of 

government. 

Asphalt  is  produced  in  Switzerland  at  Travers,  Neueha- 

tel  canton,  by  the  Neuchatel  Asphalt  Co.,  of  London,  Eng- 
land. The  annual  extraction  amounts  to  about  25.000 

metric  tons,  ami  there  is  enough  asphalt  to  keep  the  com- 
pany running  for  a  hundred  years. 

Bolivian  tin  exports,  according  to  reports  given  out  by 

the  customs  authorities,  reached  23.499  tons  during  1911,  a 

gain  of  2000  tons  over  1910. 
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Rack  for  Drill  Steel 

mi'  drill*  after  sharpening  slows  down 
i  gland  i"  pro*  hi. . I  m  i hat 

blacksmith  or  hul|>or  need  Dot  hold  each  drill  in  position. 
Tin-  i  belon   i*  in   use  at   the  Treadwell 
Hud  g   rack  iliat   liolda  the  drill 

Uy  vertical  and  a  supporting  plate  that  allows  tho 
edge  of  the  bit  only  to  stand  in  the  water.  A.-  shown  in 
the  illustration,  notched  iron  plates  are  provided  al  .-nil 

©SICES 
ALASKA  TRKABWBLL  DRILL  HACK. 

able  heights  to  receive  the  shanks  of  long  and  short  drills. 
In  the  detailed  drawing,  at  the  lower  left-hand  corner,  is 
shown  the  locking  device  which  holds  each  drill  firmly  in 
place.  In  the  lower  right-hand  corner  is  a  detail  showing 
tin-  slotting  of  the  supporting  plate  which  is  fixed  in  the 
DOS  at  the  proper  position  with  reference  to  the  outlet.  In 
the  drawing  the  latter  is  shown  ton  high,  as  only  the  tip 
of  the  drill  should  rest  in  the  water.  The  box  is  made 

of  wood  except  for  the  supporting  plate  and  rack,  which 
are  cut  from  boiler  plate.  A  flow  of  water  through  the 
box  is  maintained  and  at  the  proper  instant  each  drill  is 
taken   from  the  box  and  quenched  under  the  outlet   flow. 

Loss  of  Copper  in  Slag 

The  slag  losses  of  copper,  other  than  mechanical,  depend 
upon  the  composition  of  the  slag,  according  to  V.  Van- 
yukov  in  Metallurgie.  Both  matte  and  slag  are  electrolytes. 
the  concentration  of  the  different  ions  varying  with  the 
different  amounts  of  the  elements  present.  It  is  evident 
that  the  concentration  of  cations  of  a  given  base  in  the 
slag  will  be  affected  by  the  presence  of  sulphur  compounds 
of  this  base.  The  higher  the  concentration  of  given  base 
in  the  slag,  the  greater  the  tendency  to  dissolve  sulphur 
compounds  of  this  base,  and  along  with  it  some  associated 
Cu„S.  The  degree  of  this  tendency  decreases  with  the 
affinity  of  the  element  for  sulphur  and  the  degree  of  dis- 

sociation of  the  silicate  and  sulphur  compound.  The  affin- 
ity for  sulphur  of  various  metals  is  in  the  following  order : 

Cu,  Ni,  Co.  Fe,  Mn,  Zn,  Ca,  Mg.  Al.  With  slags  high  in 
the  metals  near  the  end  of  the  series  the  losses  in  copper 
are  much  lower  than  with  slags  high  in  the  metals  at  the 
beginning  of  the  series. 

Construction  of  the  new  Nahuel  Huapi  railway  in  Ar- 
gentina, with  its  extensions  across  the  Andes,  is  well  ad- 

vanced on  the  Argentine  side  between  Port  San  Anfnnio 
and  Port  San  Carlos  de  Bariloche,  and  the  work  may  be 
eompleted  within  two  years. 

Utah  Copper  Quarterly  Report 

The   following   tablet  show   tin  reduction  ••!    the 

1  tali  Copper  Co.  for  tin-  Oral  quarter  of  1912  and  tin-  pre 
  ling  quarter,  of  total  copper  rontai   I  ii   ncenlrate, 
according  to  the  quarterly  report  of  the  president,  C  \l. m.i.  Null: 

Pounds.  Pounds. 

January  1812. .       -J  >6,61 2     "■  I   r    1911 ....  8,600,728 

Kcl.ni.il>    -    ....   8,612,739     November  "       9,1 1' 

March   '    "    ....  B,160,199     December  "    . 

Total   24,929,550        Total   2H.s|s  ,'_>|7 
Av.    prod...     3,309,850     Av.    prod     S,939,416 

The  total   amount    "f  ore   treated   at    both    milling   plants 
fur  the  quarter  was  1,299,315  tons,  us  compared  with  L,3 
mn  tuns  fur  the  previous  quarter.    The  Magna  plant  band 
led  about  69$    and  the  Arthur  plant   about  31$    of  the 
tonnage.     The  average  grade  of  ore  lor  this  quarter  was 
l.l.i.v,    copper,  as  compared  with   1.4189,    copper  tor  the 
previous  quarter.     The  average  cost   per  pound  of  ml   cop 
per  produced  during  the  quarter,  after  making  allowances 
fur  smelter  deductions  and  without  crediting  miscellaneous 
income,  was  8.62c.,  as  compared  with  7.85c.  fur  the  fourth 
quarter  of  1911.  The  difficulty  of  conducting  operations 
al  liulli  the  mines  and  the  mills  during  the  severe  winter 
weather  that  prevailed  throughout  the  entire  quarter  and 
the  consequent  decrease  in  production  was  responsible  for 
this  increase  in  cost.  The  following  tabulation  shows  the 
financial  results  of  the  operations  of  the  company  for  the 

quarter: Net  profits  from   milling  operations   for  the 
quarter      $1,409,985.66 

Additional  income  from  rents  ami  miscellane- 
ous sources  in  Utah    L2,478.76 

Income  from  Nevada  Con.  Copper  Co.  divi- 
dends          375,187.50 

Total  net  profit  for  the  quarter     $1,797,651.92 
Dividends  paid         1,181,287.50 

Net  surplus  for  quarter    $    616,364.42 

These  earnings  are  computed  on  the  basis  of  14.25c.  per 

pound  for  copper  for  the  months  of  January  and  Febru- 
ary, and  15.25c.  per  pound  for  copper  for  the  month  of 

March.  At  the  close  of  the  quarter  no  copper  due  for 
deliveiy  from  the  refinery  remained  unsold.  The  Magna 
plant  was  in  continuous  operation  throughout  the  quarter, 
but  its  capacity,  as  well  as  that  of  the  remodeled  sections 
of  the  Arthur  plant  which  were  in  operation,  was  below 
normal  on  account  of  the  constantly  cold  and  stormy  weather 

during  the  quarter.  The  frozen  condition  of  the  ore  pre- 
vented rapid  unloading  of  the  ears  during  the  cold 

weather,  and  during  moderate  weather  the  ore  was  so  wet 
on  account  of  melting  snows  that  it  was  difficult  to  put 
anything  like  regular  tonnage  through  the  coarse-crushing 
departments.  Steps  are  being  taken  to  protect  operations 
against  a  recurrence  of  this  condition. 

The  seventh  remodeled  section  of  the  Arthur  plant,  or 
old  Boston  Consolidated  mill,  was  completed  and  placed 
in  operation  about  the  middle  of  January;  the  eighth 
section,  the  last  of  February,  and  the  ninth  section  early 
in  April.  The  stripping  work  was  hampered  by  the  severe 
winter  weather  and  a  constant  scarcity  of  fuel.  During 
the  quarter  there  were  removed  from  the  Utah  and  Boston 

groups  a  total  of  1,354,761  cu.  yd.  of  capping,  as  com- 
pared with  1.520,058  cu.  yd.  removed  during  the  fourth 

quarter  of  1911,  being  a  decrease  of  165,297  cu.  yd.  The 
Bingham  &  Garfield  railway  did  a  good  business  during 
the  entire  quarter,  an  average  of  7910  tons  of  ore  per 
day  having  been  hauled  from  the  mines  to  the  mills,  and 
an  average  of  571  tons  per  day  of  other  freight  having 
also  been  handled  over  the  line  from  Garfield  to  the  mills 
and  mines. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  invited  to 

use  this  department  for  tin  discussion  "f  technical  and  other 
talnlng  to  mining  and  metallurgy.  The  Editor 

i  of  views  contrary  to  his  own.  be- 
lieving that  careful  criticism  is  more  valuable  than  casual 

compliment.  Insertion  of  any  contribution  is  determined  by 
its   probable   Interest   to   the   readers   of   this   journal. 

Russian  Platinum  Prices 
The  Editor: 

Sir — In  the  issue  of  your  valuable  paper  dated  April 

27.  in  the  article  'Russian  Platinum  Market.'  the  current 
price  for  83%  platinum  is  given  as  9  rubles  90  kopeks  per 

'pood' — which,   evidently,   is   meant   per   'zolotnik.' 
Below  are  the  weights  used  in  the  Russian  metal  market : 

1  pood  =  40  funt  =  36.112  lb.  =  16.3805  kg. 
1   funt  =  96  zolotnik  =  0.9028  lb.  =  0.409  kg. 

1   zoli  rtnik  =  96  dolya  =  0.1504  oz.  =  4.2659  gm. 

1  dolya  =  0.686  grains  =  44.436  mg. 

The  tenor  of  placer  gravel  is  usually  given  in  terms  of 

'dolya'  per  10(1  '|   1.'  making  the  relation  in   weights  as 
1  :  'i(),864,000.     In    approximate    calculation,    1    'dolya'    of 
gold   is  valued   at    5   'kopeks'   =  2.5   cents,  and  100  '|   I' 
misrht  be  taken  as  the  weigh!  of  1  cu.  yd.  gravel   (abdnl 
3600  lb.). 

Alexander  J.  Heindl. 

Berkeley,   California.   May    1. 

The  Mine-Owners'  Liability  for  Accidents 
The  Editor: 

Sir  Mr.  P.  J.  Martin,  of  Angels  Camp,  whose  recenl 
article  inspired  this  series  of  letters,  is  quite  sure  thai  the 

added  cost  of  mining  gold  attendant   upon   requiring  the 

mine-ownei    i   m]   sate  his  injured  workmen  cannot  be 

passed  on  to  the  ultimate  i  of  gold  because,  "As 

everyone  knows,  gold  Ans  ,.  -, ."    Therefore,  I  e  in- 
sists, the  slate  at  targe  should  share  iliis  expense  with  the 

mine-owner,  "since  the  whole  state  is  benefited  by  the  gold- 

mining  industry."  There  have  been  those  who  have  con- 
cerned themselves  profoundly  lest  compensation  should 

pauperize  t he  hurt  man,  and  they  have  characterized  the 

Roseberry  measure  as  one  calculated  to  'wei  nurse'  him  into 
a  position  of  dependence  upon  public  bounty.  If  our  ex- 

perience with  'wet  nursing'  American  industries  may  be 
taken  as  a  guide,  we  should  be  duly  cautious  about  'wet 

nursing'  anything  into  a  condition  of  dependence  upon  pub- 
lic subsidy,  and  especially  against  a  nursing  bottle  with  a 

gold  nipple.  How  those  'infant  industries'  of  ours,  like  the 
United  States  Steel  Corporation,  the  harvester  trust,  the 
sugar  trust,  and  the  rest,  do  squall  when  Congress  makes  a 

feint  i      proa  eding  to  take  the  nursing  bottle  away! 
Let  it  be  clearly  understood  that  the  failure  of  each  in- 

dustry to  take  care  of  its  own  hurt  men.  and  those  dependent 

upon  them,  is.  and  always  has  been,  a  downright  bonus  to 

such  industries  paid  into  their  treasuries  by  poverty  ami 

property;  first,  by  t lie  hurt  man.  who  was  denied  the  recom- 

pense for  his  hurt  to  which  he  always  had  a  moral  it'  not  a 
legal  right  ;  by  the  dependent  children  of  the  hurt  man.  who 

were  forced  into  orphanages  or  out  into  the  world  of  in- 

dustry while  they  should  have  been  at  school:  by  property, 

in  II'  I  his  young  and  rich   slate  of 
California,  the  pauper  problem  one  of  the  most  exacting  to 

be  solved;  and  again  by  property,  in  that  it  has  had  to  bear 

the  cost  of  the  criminality  that  indnh  -   out    ol 

poverty.    Ever  and  always  in, hi-  joyed  this  bonus, 
and  tew  there  are  i   a  our  industries  Unit  Eeel  that  they 
can  live  if  tliis  bonus  i<  taken  away. 

That    i  ■_■  is  of  advantage  to  the    I  ite  is  I    hut 
and   iii'    California    farmer  is  lying  awake 

nights  tl   gh  fear  that  be  may  have  to  pay  for  the  injuries 

that  befall  men  who  help  him  to  grow  his  crop.  And  so  on 

down  the  line!    All  admit  i  nsation,  for 
that  eanm.t  be  denied,  but  each  industry  for  itself  protests 
that  it  can  by  -  bear  the  cost  mid  that  either  the 

hurt  man  must  bear  the  burdens  as  heretofore,  or  else  that 

plethoric   person  known  as  the  slate  at    large.     All  want  to 

'let  George  do  it.'     Let  me  lay  down  a  fundamental  pro 
sitiou  :  that  industry  which  cannot  survive  except  it  receive  a 

l»   a   of    unrequited    claims    from    mangled    men.    widowed 

women,  and  orphaned  children,  will  best  serve  the  state  by 

winding  up  its  affairs  and  quitting  so  unprofitable  a  busi- 
ness. That  business  which,  after  it  has  been  boosted  over  a 

limited  period  of  infancy,  cannot  make  its  own  living,  pay 

its  own  way.  and  leave  nothing  unpaid  that  it  morally  owes, 
has  no  right  to  exist,  anil  surely  gold  mining  is  no  infant 

industry  in  California.  It  is  the  oldest  of  all  and  the  author of  many. 

It  is  not  at  all  times  easy  to  sec  when,  and  bow,  and  where. 

in  any  industry,  the  ultimate  consumer  pays  the  compensa- 
tion benefits  that  go  to  hurt  men  and  women,  and  it  is  not 

always  that  the  ultimate  consumer  will  pay  such  compensa- 
tion benefits,  but.  with  few  exceptions,  he  eventually  must. 

Mr.  Martin  is  fundamentally  wrong  when  he  declares  that 

gold  has  a  fixed  value.  Its  value  is  as  unfixed  as  the  sur- 
face level  of  the  sea.  Its  value  ebbs  and  Hows  with  every 

increase  or  diminution  of  output,  with  every  new  demand  in 
commerce  or  the  arts,  and  the  worst  of  it  is  that  in  swashing 

around  in  its  world-volume  bed.  gold  lives  and  unfixes  the 

value  of  every  other  commodity  known  to  human  use.     This 

Is  because  gold  is  both  a  com   lily  and  a  world-measure  of 
the  value  of  all  commodities,  in  which  latter  function  it 

operates  by  contraries.  Whatever  invention  or  device  de- 

creases the  cost  of  mining  gold  increases  the  output  id'  gold 
and.  to  that  extent,  tends  to  cheapen  gold  and  raise  the  gold 

price  of  everything  else.  Per  contra,  whatever  increases  the 
cost  of  mining  gold,  to  that  extent  diminishes  the  supply  of 
that  metal  and  tends  to  raise  its  value.  This  is  known  by 

the  token  that  the  prices  of  all  other  commodities  begin  to 
tumble  when  gold  goes  up.  Sold  enjoys  no  exemption  from 

the  law  of  supply  and  demand  that  acts  so  potently  with 
other  conn   lilies. 

Xow  it  is  as  certain  as  anything  else  of  which  the  opera- 

tion cannot  lie  seen,  as  certain  as  that  electricity  exerts 

power,  that  the  consumers  of  all  products  except  gold  foot 
the  bills  for  the  creation  of  those  products,  and  gold  is  as 

much  a  product  of  industry  as  coal,  and  those  laws  that 

operate  in  fixing  the  price  of  coal  operate  just  as  certainly 

in  fixing  the  price  of  gold,  only  the  other  side  up.  In  Illi- 
nois, for  instance.  In  order  to  enable  the  coal  operators  to 

pay  a  death  benefit  of  >2'J."iH  for  each  miner  killed,  instead 
of  $168,  as  has  obtained  for  many  years  under  the  old 
order,  will  require  the  addition  of  l.tic.  per  ton  to  the  price 
of  all  coal  mined  in  that  state.  1  do  not  know  just  how 

much  more  an  ounce  of  gold  would  he  made  worth  if  a 
similar  increase  in  death  benefits  were  required  to  be  paid 

for  all  gold  miners  killed.  The  fraction  might  be  in- 

finitesimal, but  it  would  be  there,  and  the  producer  of  all 
commodities,  rather  than  the  consumers,  would  pay  the 

hill,  because,  as  above  explained,  gold  as  a  measure  of  eom- 

nodities  operates  contrariwise.  The  point  of  all  this  is 
that  the  imposition  upon  the  gold  miner  of  California  of 
the  cost  of  indemnifying  industrial  accidents  will,  in  s,. 
far  as  the  gold  product  of  California  influences  the  value 

id'  the  gold  product  of  the  world,  be  transferred    from   the 
gold  miner  to  the  producer  of  all  other  conn   lilies,  although 
when  it  is  done  and  how  it  is  done  neither  the  miner  nor 

anyone  else  will  he  able  to  detect  in  any  concrete  ease.  It 

should  suffice  to  know  that  it  is  so.  'The  buck'  will  be  passed 
all  right,  but  let  us  hope  not  in  the  form  of  a  bonus  to  the 
mining  industry  assessed  upon  other  property  of  the  state 
as  a  state  tax.    Gold  mining  is  in  no  need  of  passing  the  bat. 

The  crux  of  the  whole  problem  of  distribution  of  this 
a, Med  cost  is  insurance;  and  mining  insurance  comes  high. 
It  is  so  the  world  over,  for  mining  is  a  hazardous  industry, 

hazardous  to  health  as  well  as  to  life  and  limb,  and  occupa- 

tional diseases  need  insurance  coverage  as  much  and  as  cer- 
tainly as  industrial  casualty.  What  interests  me  most  is  to 

learn  if  there  is  such  a  community  of  interest  and  parity 

of  risk  among  gold  mines  as  will  make  il  a  practical  thing 

for  mine-owners  to  come  together  and  either  inter-insure 
each  other  against  the  hazards  of  accident  or  form  mutual 

insurance  companies  for  mine-owners  only,  by  which   the\ 
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nun  carry  their  accident  risks  at  what  il  i-  north  to  insure 
-t  them,    li  is  to  tin-  subject  that,  in  my  judgment, 

the  r  -  of  California  should  give  attention  rather 
than  to  mii  for  unloading  the  initial  burden  or  an] 

[  ii  upon  the  taxpayers  of  the  state. 
The  law  of  liability  in  damages  baa,  through  the  abroga- 

tion of  "Ii!  defenses,  increased  the  liabilities  of  employers, 
mine-owners  in  common  «rith  others,  three  or  four  times 
over,  and   1  cannot    promise  them  tlnit   i   pensation,  it 

elected,  will  eosl  them  leas.  Ten  years'  experience  will  tell; 
nothing  else  ran.  Meantime,  the  haaard  most  somehow  be 

earned.  Insurance  enables  employers  to  bear  one  another's 
hardens  ami  to  make  a  first  distribution  of  eaeb  1"--  over  the 
industry  in  which  the  I".—  occurred,  and  all  that  any  mine- 
owner  has  a  present  right  to  demand  of  the  state  is  t"  have 
opened   for  him  a  way  whereby  be  may.  if  In:  will,  best   in 
himself  secure  insurance  coverage  at  what  it  is  reasonably 
worth  to  furnish  ihat  coverage.  Every  industry  should  eare 
for  its  own  killed  and  wounded.  This  is  a  task  which  the 

Industrial  Accident  Board  has  in  band,  and  in  its  per- 
formance it  want-  ami  needs  the  counsel,  cooperation,  and 

practical  knowledge  of  every  mine-owner  and  mining  en- 
gineer in  California, 

San  Francisco,  March  25.  A.  J.  Pillsbury. 

Laboratory  Classifiers 

The  Editor: 

Sir — Elsewhere  in  this  issue  W.  J.  Sharwood  describes 
a  simple  and  cheap  type  of  laboratory  classifier,  which  he 
employed  in  the  classification  of  zinc-dust.  The  apparatus 
there  described  has  the  great  advantage  of  being  con- 

structed from  material  available  in 

every  laboratory,  and  served  ad- 
mirably the  purpose  for  which 

Mr.  Sharwood  intended  it.  but  if 

others  were  to  employ  it  for  gen- 
eral work  faulty  results  would  be 

obtained  that  might  vitiate  the 
  'fusions  reached.  For  classifi- 

cation of  ores  it  is  evident  that 

the  velocity  of  flow  to  be  consid- 
ered is  that  at  the  lip  where  the 

material  is  overflowing,  rather 
than  in  the  body  of  the  tube,  and 
it  is  likewise  obvious  that  the 
amount  of  ore  that  can  thus  be 
classified  is  too  small  for  con- 

venience in  experimental  work, 
since  if  the  ore  present  in  the 
tube  exceeds  1/10  of  the  volume 

of  the  ascending  current  of  "water 
it  will  give  rise  to  interstitial  cur- 

rents which  interfere  with  the 
separation. 

Since  the  present  trend  of  ore- 
dressing  practice  is  toward  closer 
classification,  and  closer  control  of 
mill  operations  in  the  light  of 
laboratory  experiment,  it  may  be 
worth  while  to  call  attention  to 

the  convenient  laboratory  classi- 
fier, shown  by  the  accompanying 

illustration,  which  was  devised  by 
H.  S.  Munroe,  professor  of  min- 

ing in  Columbia  University,  and 
first  described  in  the  School  of 
Mines  Quarterly,  April  1901,  page 
303.  It  consists  essentially  of 
two  Erlenmeyer  flasks  of  convenient  size,  a  specially  con- 

structed feed  tube,  d,  and  a  classification  tube,  e.  These  are 
connected  as  shown.  In  use,  o  is  connected  with  a  source 
of  water  supply  of  constant  head,  and  by  measuring  the 

■outflow  from  c  for  a  given  period  and  dividing  by  the  area 
of  d,  previously  determined,  the  rate  of  flow  is  computed. 
The  ore,  mixed  with  water,  is  placed  in  6  and  the  pinch- 
ccock   opened   sufficiently  to   allow   the   desired   amount   of 
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which    should    not    exceed    I   Hi   the   volun   (   the 

rising  eurreut  in  d.     A-  the  -  down  the  t   I  tube. 
water  passes  up  into  »  to  take  it-  place,  thus  tending  to 

proven!  choking.  A  small  quantity  of  air  at  the  top  < > »'  i> 
aids  in  this,  as  by  gently  squeezing  the  rubber  tube  a 
pumping  action  is  produced  which  will  free  the  tube  even 
when  choked  wuli  quite  coarse  sand.  By  re-treating  the 
sized  product  with  successive  currents  of  increasing  ve 
locity  any  Dumber  of  classifications  desired  can  be  made. 

Both  in  ordinary  ore-dressing  and  in  eyanidaMon  tin-  screen 
iie_'  test-  which  arc'  eommonlj  employed  an-  no!  so  aignifl- 
canl  as  a  determination  of  classification  ratio-  would  be, 
Furthermore,  with  screens  it  is  impracticable  to  obtain  a 
closer  separation  than,  for  example,  through  150  mesh,  on 

l'iki  mesh,  through  200  mesh,  while  with  a  classifier  any  de 
sired  degree  of  accuracy  can  be  obtained. 

San  Francisco.  Mav  li.  Thomas  T.  Head. 

Government  Bureaus  and  Potash 

The  Editor: 

Sir  -  I  beg  leave  to  approve  of  the  editorial  in  your  issue 
of  March  30  entitled  'Government  Bureaus  and  Potash.' 
Many  of  us  who  have  lived  in  the  West  have  known  for 
twenty  to  thirty  years  thai  the  beds  of  the  dry  lakes  of 
ill'  Great  Basin  region  are  rich  in  the  various  sails  of  soda, 
potash,  lime,  and  magnesia.  The  deposits  of  many  of 
them  were  thoroughly  analyzed  years  ago  by  competent 
chemists  without  the  aid  of  Government  appropriations. 
Perhaps  all  the  possible  natural  salts  of  soda  are  present, 
though  the  chloride,  carbonate,  and  sulphate  of  sodium  are 
the  most  prevalent  and  the  greatest  in  amount.  In  certain 
localities  biborate  of  soda,  or  borax,  is  rather  common  in 
lesser  amounts.  Next  in  order  of  magnitude  in  these 
ancient  lake  beds  are  usually  salts  of  lime  and  magnesia 

as  secondary  deposits  or  recrystallizations;  those  of  sul- 
phates of  lime  and  magnesia  being  perhaps  the  most  com- 
mon. In  most  of  the  lake-beds  potash  can  be  found  as 

nitrate,  chlorate,  sulphate,  or  other  forms,  but  in  much 

less  percentage  than  the  soda  salts.  In  any  given  lake- 
hed  a  given  salt  does  not  usually  occur  with  any  special 
uniformity,  either  as  to  areal  or  vertical  distribution.  Take 
Death  Valley,  for  example.  The  only  salt  that  has  been 
commercially  gathered  from  that  locality  is  borax  in  the 

shape  of  the  efflorescence  called  'cotton-ball' ;  but  in  the 
deepest  part  of  this  'sink'  and  over  the  larger  part  of  its 
area,  chloride,  carbonate,  and  sulphate  of  sodium  occur  in 
much  larger  quantities.  How  futile,  then,  on  the  basis 
of  analyses  from  a  few  shallow  wells,  to  take  a  pencil 
and  figure  the  tonnage  of  any  one  given  salt  in  the  whole 
lake  basin,  as  has  been  done  by  the  Government  experts 
in  the  case  of  Searles  lake.  Furthermore,  I,  for  one,  do 
not  know  as  yet  that  the  salts  found  in  the  deposits  and 
brines  of  ancient  lake-beds  can  be  isolated  or  segregated 
from  each  other  on  a  commercial  scale  at  a  cost  commen- 

surate with  the  lack  of  transportation  facilities  which  al- 

most always  exists.  As  you  well  say,  "The  function  of 
Government  bureaus  is  to  disseminate  accurate  informa- 

tion, not  to  diffuse  sensational  statements." 
One  of  the  possible  minor  injuries  resulting  from  ill- 

considered  preliminary  reports  by  members  of  the  Gov- 
ernment bureaus,  is  occurring  now  in  this  part  of  Nevada. 

Many  of  my  neighbors  are  investing  in  potash  locations 
in  Railroad  valley;  and  they  are  doing  it  largely  because 
an  alleged  Government  expert  has  spent  a  day  or  two 
there  and  has  reported  favorably  in  general  terms.  It  is 

hoped  that  the  yield  of  potash  salts  will  be  high  in  Rail- 
road valley.  The  locality  is  certainly  more  promising  than 

where  the  Government  test-well  was  sunk  near  Fallon ; 
but  as  yet  there  are  not  sufficient  facts  known  to  determine 
commercial   possibilities. 

The  self-advertising  methods  of  Government  bureaus, 
and  disinclination  to  give  credit  to  earlier  and  capable 
workers  in  a  private  capacity  in  the  same  field,  is  shown 
by  a  little  history  of  the  Western  phosphate  deposits.  Many 
years  ago  I  was  invited  by  a  cowboy  to  see  an  outcrop 
of  coal  which  he  thought  he  had  discovered  in  a  certain 
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locality  in  southwest  Wyoming.  Before  the  outcrop  was 

seen  it  was  decided  it  could  hardly  be  coal,  as  the  nearby 

formations  were  much  older  and  of  a  lower  geologies] 

horizon  than  the  Laramie  formation  of  the  Cretaceous  in 

which  most  of  the  coals  of  the  West  occur.  Samples  of 

the  dark  outcrop  were  taken,  and  were  shortly  afterward 

determined  to  contain  calcium  phosphate,  li  ilid  not  occur 
to  me.  at  the  time,  that  there  were  commercial  possibilities 

in  the  materia],  and  I  can  hardly  see  il  now  unless  the  trans- 
portation facilities  be  greatly  improved.  Now  it  seems 

that  at   a  later  period,  but   unknown   to   me   until  a   recent 

date,  one  Charles  Colcocl;  .Jones,  a  a   1    in   tc  geologist, 
had  examined  the  same  formation  in  another  locality.  His 

observations  and  investigations  were  accurate  and  scien- 
tific as  far  as  they  went,  and  he  reported  his  results  to 

the  Geological  Survey.  Not  long  after  it  was  heralded 

in  trumpet  tones  that  the  experts  of  the  Survey  had  'dis- 

covered' phosphate  beds  in  Wyoming.  Idaho,  and  Utah  of 
vast  extent,  containing  millions  of  tons  of  valuable  phos- 
phate.  So  far  as  I  know,  none  but  the  most  perfunctory 
allusion  and  credit  to  the  excellent  work  of  Mr.  Jones  has 

been  made  in  the  Government  publications. 

However,  the  object  of  this  communication  is  to  give 

information  to  those  who  may  be  interested,  rather  than 

to  be  critical.  The  purposes  and  objects  of  the  bureaus 

investigating  sources  of  fertilizers  are  excellent,  and  good 
will  come  of  them  to  the  country.  Potash  attracts  much 
attention  now  on  account  of  the  well-known  German  mon- 

opoly. Phosphates  are  important.  Are  not  nitrogenous 
fertilizers  about  equally  as  important?  The  largest  known 

area  of  nitre  heds  in  the  United  States,  the  upper  portion 
of  which  beds  is  identical  in  character  with  the  caliche  of 

Chile,  but  of  somewhat  lower  gTade,  are  worth  a  word 

or  two.  Nitrate,  chlorides,  and  phosphate  of  potash  are 

found  in  the  same  beds,  but,  so  far  as  known  to  me,  only 

in  small  quantities.  It  is  possible  that  in  certain  localities 

a  high  percentage  of  potash  salts  could  he  found  by  sci- 
entific exploration.  The  surface  material  was  fully  an- 
alyzed as  long  ago  as  1883.  For  30  years  some  of  the 

lands  embracing  the  beds  have  been  located  and  relocated 

many  times.  Some  of  them  are  now  held  by  people  un- 
known! to  me.  The  locality  is  on  both  sides  of  the  line 

between  San  Bernardino  and  Inyo  counties,  California, 

and  within  the  drainage  area  of  the  Amargosa  river.  Some 

three  miles  south  of  Tecopa  station  of  the  T.  &  T.  rail- 
way the  river,  which  here  flows  toward  the  southeast, 

begins  to  curve  southwesterly.  Gradually  turning,  it  then 
Bows  westerly  for  a  considerable  distance,  and  bending 

northwesterly  and  then  northerly,  finally  empties  into  the 

south  end  of  the  present  sink  of  Death  Valley.  The  beds 

in  question  occupy  a  broad  belt  along  this  portion  of 
the  valley  and  extend  out  from  the  channel  of  the  river 
for  several  miles  on  either  side.  Some  four  miles  below, 

or  south  of,  Tecopa  station,  Willow  creek  joins  the  drain- 
age from  the  cast,  and  about  two  miles  up  Willow  creek 

from  its  mouth  is  the  present  ranch  of  Dave'  Morrison, 
formerly  known  as  the  'China'  or  Evans  ranch.  The  east- 

erly line  of  the  belt  commences  some  miles  east  of  the 

Morrison  ranch  and  extends  thence  westerly  to  a  line  per- 
haps 10  miles  west  from  the  northerly  turn  of  the  Amar- 

gosa— a  distance  of  perhaps  45  miles.  These  beds  are 
composed  in  the  main  of  Eocene  and  perhaps  later  Ter- 

tiary clays  and  sediments,  oiten  several  hundred  feet  in 

thickness,  as  shore-line  and  sea-bottom  terrace's  and  lay- 
ers when  the  great  sink  of  Death  Valley  was  filled  to 

its  brim  with  a  saline  lake  discharging  its  surplus  waters 

southerly  into  (lie  Mohave  sink.  Finally  desiccation  of  the 

lake  commenced,  and  continued  at  intermittent  intervals. 
and   the   terrace    form   of   the   deposits   increased.      Toward 

the  end  of  this   period  the  Amargosa   i   aenced   to  cut 

down  into  the  bedded  deposits,  forming  the  canyon  which. 
heading  a  few  miles  south  of  Tecopa,  now  extends  at 
least  15  miles.  While  this  action  in  the  river  bed  was 

taking  place,  erosion  was  rapid  and  extensive  elsewhere. 

and  has  continued  to  the  present  time,  so  that  these  de- 

posits, in  the  main,  now   tale  (he  surface  form  of  numer- 

ous low,  round-topped  bills,  separated  by  ravines  and 

gulches.  The  tops  and  sides  of  the  hills  are  everywhere 

covered  with  a  soft,  pulverulent  material,  almost  ash-like 

in  weight  and  consistence,  into  which  one  sinks  to  the 

ankles  or  deeper  in  walking.  This  is  similar  to  the  caliche 

of  Chile  ami  consists  of  Light  silicious  and  aluminous  dust 

i  rated  with  crystals  of  nitre.  From  one  to  several 

feet  beneath  the  surface  are  the  firmer  and  more  clearly 
stratified  clays. 

The  nitre  in  crystals  in  the  caliche  as  well  as  in  the 

more  amorphous  Eorm  in  the  underlying  clays,  is  in  both 

places  easily  soluble,  so  that  the  scanty  rains  of  this  re- 

gion have  produced  depressions  and  sink-holes  in  the  tops 

and  sides  of  the  hills,  connected  with  irregular  caves,  gal- 

leries, and  tunnels  deep  beneath  file  surface.  Analyses 

have  given  as  high  as  50%  or  more  sodium  nitrate  in 

the  caliche  and  equally  as  high  in  some  of  the  underlying 

(days,  though  high  results  are  not  so  common  in  the  latter. 

The  average  of  the  nitre  content  is  perhaps  30%  less  than 

the  best  Chilean  deposits,  though  I  am  not  well  informed 

on  recent  results  in  that  district  It  has  been  noticed 

that  in  this  the  different  salts  segregate  by  themselves  to 

a  greater  extent  than  elsewhere  in  the  lake-beds  of  the 

desert,  perhaps  due  to  the  unusual  area  and  depth  of 

this  particular  lake  basin.  Where  nitrate  of  soda  occurs 

in  the  caliche  it  is  often  quite  free  from  other  salts  of 

soda,  or  even  of  all  salts.  Toward  the  middle  of  this  belt 

of  deposits  are  strata  of  rock-salt  12  ft.  thick  and 

If" i ;  of  chloride  of  sodium.  It  is  possible  by  thorough 

exploration  to  find,  in  certain  localities  and  certain  hori- 

zons in  the  clays,  nitrate  of  sodium  of  high  grade.  Sim- 

ilarly, good  grades  of  nitrate,  chloride,  or  sulphate  of 

potash  might  be  found.  As  the  salts  of  this  region  are 

generally  well  separated  from  each  other;  as  many  of 

them  are  easily  soluble,  but 'differing  in  solubility  at  dif- 
ferent water  temperatures;  as  water  is  rather  abundant 

in  streams,  spring's,  and  wells;  and  as  a  railway  now 

crosses  the  beds,  may  it  not  be  a  locality  where  profitable 

production  can  be  had?  It  may  be  well  to  mention  in 

this  connection  that  I  am  not  financially  interested  in- 

nitre  or  other  saline  deposits  in  the  United  States,  and 

have  nothing  to  sell  except  my  services  and  experience. 

Manhattan,  Nevada.  April  10.  J.  D.  Kennedy. 

Miners'  Health 

It  is  announced  that  an  arrangement  has  been  made  with 

the  Public  Health  and  Marine-Hospital  Service  by  which 

one  or  more  surgeons  connected  with  that  service  will  carry 

on  jointly  for  that  service  and  for  the  Bureau  of  Mines  in- 

vestigations looking  to  the  improvement  of  mine  conditions. 

These  inquiries  and  investigations  have  already  shown  the 

prevalence  of  tuberculosis  and  hookworm  as  miners'  dis- 
eases in  a  number  of  different  localities  in  the  United  States. 

It  is  important  that  this  work  should  he  extended  more 

rapidly,  because  of  the  fact  that  the  health  conditions,  as 

well  as  the  risk  of  accidents,  may  be  influenced  by  con- 

ditions susceptible  of  easy  improvement.  Furthermore,  the 

large  and  continuous  influx  of  foreigners  into  the  mining 

regions   of   the  United   States   will   bring,   to   an  increasing 

extent,   the  1   kworm   and   other  diseases  that  abound  in 

nines  in  parts  of  certain  European  countries.  Various 

questions  that  concern  the  health  of  workers  in  mines,  qnar- 

ries,  and  metallurgical  plants  cannot  be  answered  finally 

without  investigations  and  inquiries  that  are  national  in 

scope.  Among  such  questions  are  the  most  efficient  meth- 

ods of  preventing  the  diseases  peculiar  to  certain  indus- 
tries, the  most  effective  sanitary  precautions  to  be  observed 

in  snd  about  coal  mines  and  metal  mines,  and  the  relative 

im,,,,;.,;..™  .;  ZZ—-r~™-  oertaining  to  mining  and 

metallurgical  industries.  The  investigations  and  inquiries 

that  arc  essential  to  the  gathering  of  reliable  information  em 

questions  can  he  undertaken  by  the  Bureau  of  Mines. 
i,   inection  with   its  collection  of  accident  statistics,  in  a 

prompt    and   efficient    manner   and   at    minimum    expense  — 
7,'r/iorf.  Sirector  U.  S.  Bureau  <•{  Mines. 
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Special  Correspondence 
BOSTON 

Politics    u»d  thi  cut. 

The  recent  visit  party  of  miuiiig  and  bank 
big  man  to  ih«  Unite  district  and  to  Bingham  has  revived 

the  talk  of  ;i  copper  merger.  Wo  sooner  was  the  reporl 

circulated  to  tlmt  effect  than  it  was  denied.  John  D.  Ryan, 
•bo  baa  shown  ability  as  t  diploma)  and  paciflcati 

conSicting  interests,  was  in  charge  of  the  party.  II. 
delivered  an  optimistic  speech  in  Bntte  as  to  the  copper 

dtnation  ami  announced  that  the  bankers  who  accompanied 

him  had  decided  to  invest  $12,000,000  in  Montana  during 

the  next  twelve  months.  The  party  was  composed  of  men 

representing  the  Amalgamated,  Guggenheim,  and  Calumel 

A  HtH-la  interest*.  Its  very  composition  gave  rise  and 
to  the  rumor  that  the  much-talked-of  merger  was 

again  under  Berious  consideration.  K.  1..  Agassiz,  vice 

idenl  "f  the  Calumet  &  Eecla,  and  D.  C.  Jackling,  general 
manager  of  Utah  Copper,  were  members  of  the  party.  In 

the  denial  made  it  was  pointed  out  that  Mr.  Ryan  is  an 
old  Michigan  man  and  lias  been  accustomed  to  make  West 

em  trips  frequently  in  company  with  Mr.  Agassiz.  It 

was  further  pointed  out  that  Mr.  Jackling's  presence  bad 
do  special  significance  since  be  bad  been  to  Butte  recently 

to  examine  the  Bntte  &  Superior  company's  property  pre- 
liminary to  new  financing  by  Hayden,  Stem.  &  Co.,  of  this 

city.  While  there  the  Anaconda  management  invited  bun 

to  examine  the  Anaconda  ami  affiliated  properties,  li  is 
believed  here,  however,  that  federal  or  state  laws  and 

public  sentiment  permitting,  the  copper  merger  may  ye! 
be  effected.  It  is  not  dead,  only  sleeping.  John  I).  Ryan 
has  much  ability  as  an  executive.  The  formation  of  a 

er  merger  under  his  direction  would  he  quite  another 

thing  from  the  ambitious,  pyrotechnic  attempt  made  by 

Rogers,  Rockefeller.  Burrage,  and  LawsoD,  when  Amalga- 

mated  was  launched  as  a  stock-jobbing  project. 

The  question  arises.  Why  cannot  a  copper  merger  be 
formed  abroad?  It  would  doubtless  be  a  last  resort,  since 

over  half  the  world's  copper  is  produced  in  the  United 
States,  and  the  merger  should  he  formed  here.  London  is 

a  •.i-eat  copper  market.  It  fixes  copper  quotations  with 
practically  the  same  absoluteness  as  Liver]   I  dn,-s  the  quo- 

tations on  cotton.  If  it  be  true  that  the  .lay  of  $1,000,000,- 

000  corporations  has  passed  in  this  country,  the  copper 
merger  might  as  well  be  abandoned.  If  not,  it  will  un- 

doubtedly come  to  a  head  before  long,  as  the  coming  event 
continues  to  cast  its  shadow  before. 

The  tenth  annual  report  of  Copper  Range  Consolidated 
has  been  made.  It  gives  support  to  the  idea  that  this 

company  has  reached  the  meridian  of  its  career.  For  sev- 

eral yeai-s  Copper  Range  has  been  looked  upon  in  the  Lake 
country  as  the  ideal  copper-mining  investment.  It  now 
shows  earnings  of  $2.04  per  share  for  1011  as  compared 
with  $3.3S  per  share  in  1010.  It  shows  a  lower  yield  per 
ton  and  higher  costs.  Last  year  the  company  reduced  its 

dividend,  and  there  is  no  immediate  prospect  of  a  resump- 

tion of  the  old  rate.  Copper  Range  has  in  the  past  year 

acquired  the  Atlantic  M.  Co.  property,  where  no  opera- 
tion is  being  done  at  present,  though  the  Atlantic  railroad 

and  mill  is  handling  the  output  of  the  Superior  Copper 

Co.  The  Atlantic  acquisition  yavc  Copper  Range  about 
4800  acres  of  timber  land  and  2110  acres  of  miscellaneous 

lands.  The  latter  include  two  miles  of  frontage  on  Lake 

Superior  suitable  for  millsites  and  a  deep-water  frontage 
on  Portage  lake.  The  deal  included  the  Atlantic  &  Lake 

Superior  railroad,  with  15  miles  of  standard  track,  a  stamp- 
mill,  a  half  interest  in  the  Salmon  Trout  river  dam,  which 

furnishes  the  water-supply  for  the  Baltic  ami  Atlantic  mills. 
250  bouses,  $40,000  in  stock  in  the  Michigan  Smelting  Co., 

and  cash  and  supplies  amounting  to  about  $135,000.  Tic 
mineralized  part  of  the  Atlantic  property  consists  of  about 

lion  a...-      I'hc  Copper  Range  management  bi 
England  i  ictieally  to 

ctenl  that  Calumel  A  llecla  does.    The  companj 

•'«n-  a  lad   I  which  traverse*  th,.  South  Range  oountry, 

being  prnctirallj  in  position  to  serve  all  the  developing 
mines  ol  thai  section.    The  obi  Copper  Range  baa  perhaps 

  n  ii*  beat  days,  but  with  additional  territorj  ami  a  eon 

tinnanee  of  it*  wise  management   it  may  renew  its  Ion   ■ strength. 

With  tin   ing  of  May,  Boston  is  advised  of  the  open 

ing  of  navigation  in  Lake  Superior.    Tins  year  this  mi 

thai    production   will  be  rushed  there  more  than  ever,      lice 
..id  shipment*  oi  copper  are  reported  from  the  district. 
The  rail  rale  on  copper  shipments  from  Houghton  to  Bo 

<    jc   per   100  II,..  while  the  rale  to  New    Veil    I-  INC., 

'I'hc  rate  io  Waterbury.  Connecticut,  where  much  copper 
is  shipped  to  the  wire  ami  specially  manufacturers,  is  the 

same  as  the  Host   ate.     The  water  rale  materially    . 

the  shipping  costs,  being   10c.  per  ion  lb.  from  Houghton 
to  Buffalo,  with  about  5c.  added  as  the  rail  rale  from  Buf- 

falo io  New  York.  This  makes  about  L5c  per  100  lb.  by 

water  and  rail  to  Xew  York,  as  against  the  through  rail- 
rate  of  28'  L.  cents. 

A  few  weeks  ago  slock  market  sentiment  was  almost  a 
unit  in  favor  of  the  President  against  Theodore  Roosevelt 

for  the  presidential  nomination.  Mr.  Roosevelt  has  gained 
upon  his  opponent  to  such  an  extent  as  to  break  even  in 
(he  recent  primary.  It  is  likely  (bat  similar  gains  have 
been  made  among  the  brokerage  organizations.  The  heads 

of  the  tirnis  have  usually  stood  with  Mr.  Taft.  but  a 

great  many  of  the  clerks,  younger  men,  came  out  lor 
Mr.  Roosevelt.  There  was  an  exception  in  the  case  of  a 

prominent  banker  here  who  said  that,  while  a  personal 

friend  and  frequently  a  host  ..I'  Mr.  Taft,  he  favored 
Mr.  Roosevelt  because  he  thought  him  better  fitted  for  the 

presidency.  He  staled  that  Mr.  Roosevelt's  prompt  action 
in  allowing  the  United  Stales  Steel  Corporation  to  take  over 
the  Tennessee  Coal  &  Iron  Co.  averted  one  of  the  worst 

panics  this  country  has  ever  seen.  He  believed  that  under 
similar  circumstances  Mr.  Taft  would  have  failed  to  lake 
the  initiative  as  Mr.  Roosevelt  did.  The  belief  among  the 

soberer  elements  of  financiers  is  that  the  presidential  cam- 

paign this  year  will  exert  less  influence  in  checking  Hie 
improving  market  which  is  under  way  than  is  usually  the 

case  with  presidents!  years. 

Boston  is  always  interested  in  the  doings  of  the  Ten- 

nessee Copper  Co.,  of  Ducktown,  Tennessee.  The  Tennes- 
see company  has  made  a  g   1  showing  lor  the  first  quarter 

ni  1IU2  anil  is  producing  now  nearly  1.250,000  lb.  of  cop 

per  per  month  and  600  Ions  of  sulphuric  acid  per  day. 
As  the  summer  comes  on,  the  acid  production  decreases 

somewhat,  due  to  the  delay  necessary  in  cooling  the  solu- 
tion. Some  improvements  have  been  made  in  this  process 

which,  it  is  believed.,  will  enable  the  company  to  maintain 

its  average  rale  throughout  the  hot  season.  Tennessee  is 

an  especially  interesting  company  in  thai  it  converts  sul- 
phur fumes  into  sulphuric  mud  lor  the  fertilizer  trade. 

Being  the  largest  copper  mine  in  the  East,  Tennessee  is 

sufficiently  near  the  big  markets  to  manufacture  sulphuric 
acid.  Its  output  is  taken  up  several  years  ahead,  assuring 

it  stability  of  profits  for  the  sulphuric  acid  department. 

Recently  I  was  shown  sulphite  waste  pulp  which  is  now 

used  in  the  process  of  briquetting  coal.  It  is  claimed  that 
this  mixture,  chiefly  of  sulphite  waste,  makes  a  binding 

material  in  every  way  superior  to  the  tar  and  pitch  hereto- 
fore used.  Tt  is  said  that  the  pulp  waste  briquette  gives 

forth  no  odor,  while  the  old  briquette  is  very  objectionabli 

for  (hat  reason.  If  sulphite  wasle  can  be  used  as  a  co- 

hesive material  in  briquetting  Hie  coal-dust  which  has  ac- 
cumulated in  such  quantities  in  the  mines  of  Pennsylvania 

and  elsewhere,  the  demand  for  it  should  be  materially  in- 
creased. Stranger  things  have  happened  than  that  smelter 

fume  litigation  may  be  disposed  of  forever  and  the  ob- 
jectionable sulphur  be  gathered  and  bottled  up  for  the 

trade.  As  a  fertilizer  and  as  a  briquetting  binder  for  coal, 

two  large  channels  are  opened  for  profitable  use. 
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JOHANNESBURG,  TRANSVAAL 

East  Rand  Proprietary  Again. — Simmer  Deep  Affairs. — 

Heed  fob  Low-Cost  Development. 

The  Bast  Kami  Proprietary  .Mines  continues  to  attract 

attention,  and  naturally  the  policy  inaugurated  by  the  new 
administration  of  eliminating  as  far  as  possible  all  ore  of 
an  unprofitable  grade,  even  should  working  Costs  advance, 
will  be  watched  with  interest.  From  the  accounts  already 

published  it  appears  that  the  yield  under  the  new  policy  has 
been  increased  from  25s.  per  ton  as  the  average  for  1911  to 

33s,  per  ton  for  the  month  of  February,  while  working 

costs  have  advanced  during  the  same  period  from  16s.  -hi. 
to  22s.  Sri.  per  ton,  without,  however,  bringing  the  total 
monthly  profits  up  to  the  level  of  1911.  It  is  understood, 

however,  that  the  profit  for  March  probably  will  be  brought 

to  the  1911  average.  If  so,  it  will  be  interesting  to  see  how 

these  results  have  been  achieved.  The  superintending  en- 

gineer, in  his  report  on  (lie  1911  operations,  says  dial  un- 

der the  new  policy  the  yield  of  the  ore  milled  should  ap- 
proximate the  content  of  the  profitable  ore  reserve.  Now. 

according  to  the  same  report,  the  profitable  ore  reserve  on 

December  33   was  estimated  at  6,716,605  tons  of  an  esti- 
inaled  assay  value  of  II. !>  dwt.  over  a  width  of  55  in.,  but 

.■   ording  to  the  report  for  February  the  ore  going  to  the 
mill   must    have  assayed   al    least    cm   an   average   8   dwt.    per 
ton,  which  cannot  be  considered  close  to  the  assay  vail   E 

the    profitable   ore    reserves.      If   the   same    policy    has    I   u 

extended  during  March   so  as  to  increase   the   profits  by  an 
additional  C20.D00,  there  must  be  a  still  further  divergence 

between  the  average  screen  assays  and  the  "re  reserves,  and 
it  becomes  clear  thai  this  is  hardly  a  policy  that  ought  to  be 

allowed.  Taking  the  whole  of  the  Rand,  there  are  only 

about  half  a  dozen  mines  capable  of  maintaining  a  screen 

average  of  s  dwt.  without  injury  being  done  to  the  profit 

earning  abilities  of  the  mini-,  and  the  Kast  Kami  Proprietary 
is  certainly  not  one  of  these  favored  properties.  In  two  of 

the  mines  belonging  lo  this  company  it  is  quite  possible  to 

obtain  such  a  yield  by  careful  selective  mining,  but  the 
amount  of  such  ore  is  limited  and  fixing  the  pay  limit  at 
the  February  cost  of  22s.  8d.  per  ton  would  leave  about  a 

third  to  the  developed  ore  as  profitable  and  available  for 

future  working  on  such  restricted  lines.  If  the  new  policy 

as  disclosed  by  February  results  was  adopted  at  the  deep- 
level  mines  of  the  Rand  it  would  mean  that  large  areas 

now  being  worked  at  a  profit  would  be  quite  unprofitable, 
and  it  would  not  require  many  years  of  similar  policy  at 

the  Kast  Rand  Proprietary  Mines  to  bring  about  the  same 
unsatisfactory  results.  It  may,  of  course,  be  that  this 
new  policy  will  be  only  in  use  for  a  limited  time,  and  that 

as  soon  as  possible  the  sounder  policy  of  obtaining  the  de- 

sired results  from  treating  ore  more  in  keeping  with  the 
average  assay  value  of  the  profitable  ore  reserves  will  again 
be   adopted.  , 

Among  the  more  important  company  meetings  held  during 
the  week  has  been  that  of  the  Simmer  Deep,  where  condi- 

tions illustrate  in  a  striking  way  the  need  that  exists  on  the 

Rand  in  the  immediate  future  for  the  exercise  of  greater 

economy  in  the  working  costs.  The  Simmer  Deep  is  a 
property  of  about  1500  acres,  where  over  half  a  million 
sterling  has  been  spent  on  shaft  sinking,  and  a  similar 

amount  stands  in  the  books  of  the  company  for  unredeemed 
development.  In  addition,  over  a  million  sterling  has  been 

spent  on  the  equipment,  hut  up  to  the  present  not  a  single 
dividend  has  been  paid  to  the  ordinary  shareholders,  and 
at  the  lime  of  writing  it  cannot  he  said  that  such  a  dividend 

is  in  sight.  The  chairman,  in  reviewing  the  past  twelve 

months  of  the  company's  operations,  laid  stress  on  the  lad 
that,  the  ore  sent  to  the  mill  during  (he  year  hail  mil  ex- 

ceeded in  grade  the  average  "f  the  ore  reserves  as  dis- 
elosoil  by  the  development.  At  the  same  lime,  he  pointed 
out  thai  it  was  quite  possible  to  increase  the  profit  lor  a 
lime  by  encroaching  on  the  ore  of  higher  grade  than  the 
average  of  the  reserves,  hut  it  could  only  he  a  matter  of 

time  before  disaster  could  be  expected  to  follow  such  a 

practice. 

The  position  of  affairs  at   the  Simmer  Deep  may  be  best 

gummed  up  by  slating  that  at  the  end  of  December  the  ore 
reserves  consisted  of  1,312,000  tons  of  an  average  grade  of 
4.0  dwt.  per  ton.  This  may  seem  a  low  grade,  but  there 

are  huge  areas  of  similar  low-grade  ore  on  the  Rand  which 
must  be  worked  and  which  cannot  he  expected  to  give  a 

recovery  of  more  than  from  17  to  18s.  per  ton.  It  is  clear, 
therefore,  that  working  costs  must  be  kept  very  low  if 

losses  are  to  be  avoided,  and  if  profits  are  to  be  made 
working  costs  will  have  to  be  materially  reduced.  At  flic 

Simmer  Deep  the  only  hope  of  increasing  the  profits  will 

be  by  keeping  the  mill  fully  employed,  and  on  the  Rand, 
with  the  mine  labor  so  erratic,  this  can  he  attained  only  by 

the  use  of  an  increased  number  of  small  sloping  drills,  the 
value  of  which  has  been  established  on  the  Kami  largely  by 

the  efforts  of  the  Consolidated  Cold  Fields.  While  the  new 

policy  tit  the  East  Rand  Proprietary  is  to  improve  the  grade 

by  selective  mining,  the  other  low-grade  properties  on  the 
Rand  find  it  necessary  to  go  in  for  large  outputs  and  low 
working  costs,  and  there  can  he  little  doubt  about  which  is 

the  best  policy  to  pursue  in  the  long  run. 

KALGOORLIE,  WESTERN  AUSTRALIA 

February    Development. — Short  Month    and   Cyclone 

Cai  sk  Small  Yield. — Production  Report. 

February  was  a  quiet  month,  'flic  Sons  of  Cwalia  has 
announced  that  its  reserves  are  only  14,000  tons  in  excess  of 

1910,  and  of  lower  assay-value,  and  that  the  profits  and  divi- 
dends will  be  reduced  accordingly.  The  Horse-Shoe,  in  the 

cross-cut  from  the  main  shaft  of  the  Great  Boulder,  at  2650- 

ft.  depth,  has  cut  No.  4  lode  240  ft.  from  the  Ivanhne  bound- 

ary, ami  15  ft.  from  the  Boulder  boundary.  The  lode  is  well 

defined,  contains  free  gold,  and  for  over  7  ft.  assays  $25. 
The  Boulder  reserves  are  announced  as  698,000  tons,  valued 

al  $14.86  per  ton,  against  700,000  tons  value  at  $15.32  for 

the  previous  year.  Change  in  the  bottom  levels  is  the  cause 

ol'  this  decrease,  together  with  the  losing  of  the  lode  to  the 

Horse-S)       The  South  Kalgnrli  has  reserves  of  173,200 

tons  assaying  $6.16  per  ton.  against  171.S77  tons  averaging 

$6.30  last  year.  Regular  dividends  are  paid  on  this  amount. 

The  Oroyo  Links'  Eclipse  lease  is  showing  well  at  the  7th 
level,  where  from  180  to  193  in  the  south  drift  the  average  is 

$10.50,  over  OS  in.  The  north  drift  shows  $11.25  ore  over 
68-in.  width.  The  lessees  were  working  on  the  Oroya  North 

block,  crushed  4742  tons  of  oxidized  ore  for  a  return  of 

$173,000.  After  deducting  $37,000  for  royalty,  and  charges 

lor  mining,  carting,  and  treatment,  there  remained  $110,000 

to  be  divided  among  5  men  for  0  months.  An  old  pros- 

pector named  Dunn,  who  located  the  famous  Wealth  of 
Nations  mine,  near  Cooigardie,  some  18  years  ago,  died 

during  the  month.  He  took  out  some  $100,000  in  speci- 
mens. The  property  later  was  sold  for  $750,000  to  English 

capitalists,  who  produced  very  little.  That  was  a  time 

when  any  pot-hole  showing  a  few  specimens  was  bought 

without  proper  investigation.  Cooigardie  is  still  quiet.  A 

move  is  being  made  out  at  Tindals  to  work  an  adjoining 
mine,  but  success  is  doubtful.  At  Southern  Cross,  the 

Bullfinch  is  proceeding  with  development  and  the  erection 

of  its  plant.  Prospecting  is  still  going  on  in  the  district, 
and  the  Mountain  Queen  has  just  published  its  first  return. 
The  mill  consists  of  two  Holinan  pneumatic  stamps  driven 

by  a  gas  engine.  There  is  no  treatment-plant  working  yet. 
During  the  month  3347  tons  was  crushed  for  bullion  worth 
$13,800.  No  data  are  at  hand  on  the  actual  performance 
of  these  new  stamps. 

In  the  annual  reports  of  the  Inspectors  of  Mines  for  tic 
various  districts  much  information  is  given  about  the  mines; 

but  reviewing  those  from  Cooigardie,  North  Cooigardie. 

and  Mt.  Margaret  fields,  the  general  results  are  somewhat 

disappointing.  It  is  interesting  to  note  the  number  of 
prospects  which  have  suction  gas  plants  and  Huntington 

mills  at  work  on  the  oxidized  ores.  The  new  plant  for  the 
Associated  Northern  at  Bra  Banda  is  being  rushed,  and 
record  work  is  likely  to  be  done  here  before  long.  The 

country  is  soft,  likewise  the  ore.  and  a  party  on  the  Gimlet 

South  sunk  on  the  lode,  dipping  23°.  and   a  shaft   375   ft. 
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changes.  Tbey  have  no  chance  of  getting  their  demands. 
and  the  Chamber  of  Mines  is  firm.  After  many  months 
of  heat,  we  have  had  one-half  inch  of  rain. 

The  February  gold  yield  from  all  mines  is  valued  at 
.$2,175,000,  while  the  yields  from  the  most  important  were 
as  follows : 

Name.                                   Tonnage.      Value.  Profit. 
Associated          9,900       $  03,900  $      400 
Associated   Northern          1,541  23,000          
Burbanks  Main  Lode       1,432  17,000          
Golden   Horse-Shoe        22,778         144,000  f3,000 
Golden  Ridge         2,720          25,700  8,500 

Great  Boulder  Perseverance..   *9,687          56,500  f8,500 
Great   Boulder  Proprietary .  .M 0,250         217,500  114,500 

Great  Fingall      '. . .     5,994          64,000  6,100 Hainault         4,148           24,500  f5,000 
Ivanhoe        18,373         201,000  90,000 

Kalgurli        •7,385          68,500  22,500 
Lake  View  &  Star   •15,411          92,500  15,000 
Oroyo   Black   Range       4,340          43,500  15,000 
Oroyo  Links      10,500          61,500  11,300 
Sons  of  Gwalia    12,420        107,500  30,500 
Sous  of  Gwalia  South       2,230          14,000  3,000 

South  Kalgurli        *7,186           47,400  8,500 

•Reduced  tonnage,  on  account  of  cyclone  cutting  off 
power  from  power-house  for  a  week. 

tLoss  due  to  various  causes. 
All  returns  low  on  account  of  short  month. 

TORONTO,  CANADA 

DOIDJ    Mill      Hi)  >  ||   I    I.TII  s.        Ill  w  bOPM  '       ■M.I 

The  Dome  mill  al  Porcupine  it  operating  under  diflloul 

in-,  owing  i"  the  trouble  with  the  electric  pumpa  and  eon 
sequent  shortage  ••!   water,  the  lift  fro  n  hike,  the 

supply,  being  a  heavy  one.  During  April  nol 
over  20  atainpts  were  running  al  once,  so  thai  the  outpul  of 
l: •  •  I •  I  was  ii"i  up  i"  expectations.  During  the  hisi  week  of 
the  month  gold  bars,  weighing   130  lb.,  repn  the 

n|i   from  the   plates  alone  II   baa 
been   running,   were  shipped   t"   New    fork,  the  mini    al 
Ottawa  ii"i   being  ready  i"  receive  gold.     The   Bollinger 
mill  is  expected  t"  be  in  operation  about   the  end  of  i  h«- 
month.    Ii  has  been  delayed  considerably  by  the  aoi 
of  machinery,  owing  to  litigation  in  the  American  courts 
over  alleged    infringement   of   patents.     Dndergr   id    de 
velopmenl    is   increasing  satisfactorily.     No.    I   vein,  when 
Brat  sampled  at  the  200  ft.  level,  assayed  only  $8  per  ton 
and    is    now    yielding    $32.      No.    2    vein    at    the    same    level. 

which  in  the  report  was  estimated  on  a  basis  of  $1  per  ton, 
runs  $24  iii  the  southern  and  $10  in  the  northern  adit.  The 
winze  being  sunk  on  ihe  main  vein  from  the  LOO-ft.  level 
is  in  rich  ore  about  70  II.  down.  At  the  Dome  Extension 

cross-cutting  continues  on  the  extensive  orebody  Pound  on 
the  lirst  level  from  No.  4  shaft.  Drills  have  penetrated 
L25  II.  of  quartz,  the  width  of  which  is  yel  undetermined. 
A  good  find  has  been  made  on  the  North  Dome.  In  cross- 
cutting  on  the  50-ft.  level  from  B  shaft,  a  lens  of  quartz 
showing  much  visible  gold  has  been  cut.  Another  vein  of 
promising  character  has  been  intersected  from  the  same 
shaft.  The  total  gold  production  from  the  Mclntyre  10- 
stamp  mill,  from  March  2  to  15  and  March  27  to  April  18, 
based  on  a  liifle  over  75r;  extraction,  is  $20,000.  The  free- 
milling  plan  is  stated  to  be  working  well  and  an  extraction 

of  761/2%  is  being  secured  from  plates  and  tables.  The  5- 
stamp  mill  now  being  installed  at  the  Little  Pet  is  expected 
to  be  completed  in  about  two  weeks.  It  will  have  a  capacity 

of  20  tons  per  day.  The  ore  is  principally  free-milling, 
with  coarse  gold  occurring  in  the  quartz  stringers,  which 
are  plentiful  in  the  mineralized  area  and  are  rich  in  spots. 
The  Crown  Chartered  has  made  the  last  payment  on  the 
Davidson  property,  on  which  development  is  being  pushed 
with  a  six-drill  compressor.  A  station  has  been  cut  at  the 
400-ft.  level.  At  the  Three  Nations  development  on  the 
100-ft.  level  has  intersected  numerous  narrow  quartz  string- 

ers carrying  coarse  gold.  The  fate  of  the  Scottish  Ontario 
shortly  will  be  decided  by  an  inspection  by  a  representative 
of  the  British  syndicate  controlling  the  property,  who,  after 

examination,  will  determine  whether  any  further  develop- 
ment will  be  undertaken.  Results  from  a  test  of  4700  lb. 

of  ore  sent  by  the  Dome  Lake  to  the  Kingston  School  of 
Mines  being  satisfactory,  the  management  has  decided  to 
erect  a  6-drill  compressor.  The  Jowsey  claims,  having  an 
area  of  200  acres,  have  been  taken  over  by  the  Gold  Peak 
M.  Co.  The  Pearl  Lake  has  made  an  assignment,  with 

liabilities  of  about  .$75,000.  It  is  hoped  that  some  arrange- 
ment can  be  made  to  put  it  on  its  feet  again,  in  view  of 

the  satisfactory  results  shown  by  diamond-drilling  at  depth. 
The  Plenaurum  has  cut  two  veins  which  show  good  width 
and  promise  well.  The  Moneta  has  found  rich  ore  on  the 
200-ft.  level.  Ernest  Yorke  succeeds  Mowry  Bates  as  man- 

ager of  the  Hugbes. 
The  bullion  .shipments  from  Cobalt  since  the  beginning 

of  the  year  to  the  end  of  April  amount  to  2,801,358  oz., 
valued  at  $1,025,342.  Nearly  one-half  came  from  the  Nipis- 
sing,  which  shipped  1,243,313  oz.  The  Kerr  Lake  and 
Crown  Reserve,  which  formerly  had  their  ore  treated  at 
the  Nova  Scotia  mill,  now  closed,  will  in  future  ship  their 

output  to  the  Northern  Customs  mill.  The  financial  state- 
ment of  the  Nipissing  as  of  April  1,  shows  $1,091,826  cash 

in  bank,  $254,936  ore  in  transit  and  at  smelters,  and  $203,- 
650  ore  sacked  for  shipment,  making  a  total  of  $1,550,412. 
La  Rose,  as  of  the  same  date,  reported  $1,619,476  cash  in 
bank  and  ore  in  transit  and  at  smelters,  and  $89,841  ore 
sacked  for  shipment,  making  a  total   of  $1,709,318. 
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SALT  LAKE  CITY,  UTAH 

Details  op  the  Copper  'Love-Feast.' 

A  love-feast,'  at  large  expense,  at  which  gathered  rep- 
resentatives of  the  Amalgamated  and  Utah  Copper  inter- 

ests, together  with  a  number  of  other  leatlhiy  financiers, 

has  been  causing  a  large  amount  of  comment  as  to  its 

significance — if  it  has  any  at  all.  D.  C.  Jackling,  general 
manager  of  the  Utah  Copper  and  Ray  Consolidated, 

was  the  host  at  a  banquet  last  week  in  Salt  Lake  City, 

at  which  were  present  John  D.  Ryan,  president  of  tlie 

Amalgamated  Copper  Co..  together  with  other  Amal- 
gamated officials;  W.  E.  Corey,  former  president  of 

the  United  States  Steel  Corporation;  C.  H.  Sabin.  vice- 
president  of  the  Guaranty  Trust  Co.  of  New  York;  J.  W. 
Harriman,    president    of    the    llarriman    National    Hank    of 

New  York;  D.   K.  I'   rny,  president  of  the  Bankers'  Trust 
Co.;  A.  Monell,  president  of  the  International  Nickel  Cor- 

poration; S.  L.  Fuller,  of  Kissel,  Kinneeut  i  Co.,  New 
York;  P.  L.  Foster,  of  the  London  Exploration  Co.;  R.  L. 

Agassiz,  of  Boston,  vice-president,  and  James  McNaugh- 
ton,  general  manager,  of  the  Calumet  &  Hecla,  together 

with  other  men  prominently  identified  with  the  cop]  er 
mines  of  Michigan,  Montana,  Utah,  and  Arizona.  The 

party  arrived  at  Salt  Lake  City  from  Butte,  visited  the 

plant  of  the  International  S.  &  R.  Co.,  at  Tooele,  one 

afternoon,  and  put  in  the  next  day  inspecting  the  mines 
of  the  Utah  Copper  Co.  at  Bingham,  the  Bingham  &  Gar- 

field railroad,  and  the  concentrators  and  smelter  at  Oar- 

field.  At  the  elaborate  banquet  on  the  first  evening  of 

their  stay,  the  members  of  the  party  said  various  nice  things 

about  each  other,  Mr.  Ryan  praising  Mr.  Jackling  and  Mr. 
Jackling  commending  Mr.  Ryan.  While  the  members  of 
the  party  officially  deny  that  the  trip  signifies  thai  the 

long-promised  copper  merger  is  actually  about  to  take 
place,  it  is  the  general  belief  that  the  trip  of  inspection 

of  the  great  copper  mines  of  the  country  presages  still 
closer  relationship  between  the  leading  producers,  whether 

the  anti-trust  laws  will  be  braved  by  interlocking  ownership 
or  not. 

BUTTE,  MONTANA 

J.  D.  Ryan  on  the  Proposed  Great  Falls  Smelter. — 

W.  P.  M.  Local  Enters  Conti. 

J.  D.  Ryan,  on  his  recent  visit  here,  said  thai  the  time 

had  come  when  il  is  necessary  to  provide  more  smelter 
facilities,  and  that  with  this  end  in  view  it  had  been  de- 

cided by  the  Ana.   la  Clipper  M.  Co.  to  practically  build 
anew  smelter  at  Great  Falls  at  an  estimated  cost  of  $2,500,- 
000.  This  work  will  be  commenced  as  soon  as  the  ma- 

terial can  be  supplied  and  the  work  will  be  finished  in  about 

one  year.  In  the  meantime  the  old  smelter  will  he  operated 

to  about  its  capacity,  and  the  new  plant,  while  occupying 
the  ground  on  which  the  old  one  stands,  with  large  addi- 

tional ground,  will  he  so  constructed  that  the  old  works  will 

be  kepi  in  commission  until  (he  new  plant  is  ready  to  start. 
It  is  the  intention  of  the  Anaconda  company  to  make  the 
new  works  the  most  modern  smelting  plant  in  the  world,  as 
well  as  the  most  economical. 

The  Eastern  capitalists  who  accompanied  Mr.  Ryan  to 
this  city  were  so  much  impiKSsed  with  the  opportunities 
offered  for  investing  (heir  cafiital  that  they  became  inter- 

ested   hi    pi   -is   amounting   to   about   twelve   millions   of 
dollars,  which  include  the  election  on  an  up-to-date  (lour 
mill  at  Great  Falls  and  the  opening  up  of  some  promising 
iron  chums  which  W.  E.  Corey,  the  steel  magnate,  pro- 

nounced of  a  probable  value.  A.  J.  Earling,  president 
of  the  Chicago,  Milwaukee  &  Puget  Sound  Railroad  Co., 
did  not  have  anything  in  Bay  concerning  the  electrification 
■  it  portions  of  the  road  in  this  stale,  but  he  did  stale  that 
there   would   he   s   ^tensions,   and    thai    work    would    he 

  '»'|'d  at  once.     Il  is  believed  that  quite  a  portion  of 
the  twelve  million  dollars  which  it  was  slated  would  be 

spent  in  this  slate  in  the  next  twelve  months  will  he  for 
railroad  extension,  although  there  is  no  doubt    (he  building 

of  the  new  smelter  at  Great  Falls  is  included  in  the  amount 
named. 

The  first  union   connected   with  the  Western   Federation 

of  Miners  to  take  action   in   regard  to  the  entering  into  a 

contract  with  the  Anaconda    ipany  in  regard  to  the  wages 

i-  the  Great*  Falls  Mill  and  Smeltermen's  Union,  which,  by 
referendum  vote,  decided  to  make  such  a  contract,  notwith- 

standing the  action  of  the  Western  Federation  convention 

a  couple  of  years  ago  in  repudiating  any  contracts  so  en- 
tered into  in  the  future.  There  was  another  vote  taken  on 

the  question  as  to  whether  there  should  he  a  demand  for  an 
increase  in  wages,  and  this  was  carried,  it  being  decided 

to  ask  for  an  increase  of  50c.  per  day.  In  the  course  of  a 

few  days  the  question  of  a  contract  and  the  increase  will 

he  taken  up  with  ( '.  F.  Kelley.  vice-president  and  resident 
director  of  the  Anaconda  company,  but  no  intimation  can 
he  secured  as  to  the  intention  of  the  company  in  regard  lo 
the   increase.      While,   of   C   se,    the   determination   of   the 

Mill  and  Smelternien  lo  ask  tor  the  increase  in  wages  carried 

by  a  large  majority,  the  cordial  relations  existing  between 
Ihe  men  and  the  company  are  such  that  there  is  no  danger 
of  trouble. 

JOPLIN,  MISSOURI 

Record  Prices  for  Zincblende  Cause  Hurried  Mining. — 
Novel  Means  of  Ventilation. 

Mention  was  made  in  the  Mining  and  Scientific  Press,  of 

March  30.  of  the  high  prices  for  zincblende  prevailing  in 
the  month  of  March,  when  the  basis  for  lots  carrying  00% 

metallic  zinc  reached  $55.50  per  ton.  or  within  $1.50  of 

the  record  basis  figure  of  1905.  April  saw  the  price  ad- 

vanced to  $57,  the  1905  record,  and  throughout  the  month 

prices  remained  unusually  strong,  with  a  healthy  indica- 
lion  that  the  demand  would  continue  good  for  some  time  to 

come.  While  the  high  offerings  are  a  great  boon  to  pro- 
ducers, especially  those  of  thin  sheet  ground  ores  that  can- 

not be  mined  at  a  profit  when  the  demand  is  weak,  a  bad 
feature  has  developed  in  the  tendency  of  the  operators  to 

produce  the  maximum  tonnage  regardless  of  underground 
conditions.  As  the  great  hulk  of  ore  comes  from  com- 

paratively shallow  levels,  '20  to  300  ft.  in  depth,  the  danger 
of  surface  cave-ins  is  ever  present  when  precautionary 
measures  are  not  observed.  At  the  Weaver  mine,  on  the 

Anderson  farm,  north  of  Carl  "Junction,  the  company, 
already  turning  out  a  large  tonnage  of  high-grade  concen- 

trate, endeavored  to  still  further  increase  the  output  by 

cutting  into  a  rich  pocket  immediately  beneath  Ihe  public 

highway.  A  cave-in.  that  took  place  in  ground  to  the  sur- 
face, resulted.  W.  S.  Brown,  State  Mine  Inspector,  was 

forced  to  notify  the  company  to  discontinue  work  in  this 
drift.  Mr.  Brown  has  found  similar  conditions  in  various 

portions  id'  the  district.  The  soft  pocket  mines  are  fat- 
more  troublesome  "than  the  harder  sheet  ground  properties. 
As  a  result  of  the  great  amount  of  rush  work  now  being 

done  in  order  to  turn  out  Ihe  concentrate  while  prices  are 

at  a  record  figure,  the  life  of  many  properties  will  be  ma- 
terially shortened  through  the  inability  of  the  operators 

to  handle  much  of  the  ground  that  is  now  being  recklessly- cut. 

At  the  Morsman-Slv  mine,  on  the  Riseling  property,  ad- 

joining (lie  Joplin  city  limits  on  the  west,  a  bad  air  con- 
dition has  been  overcome  by  utilizing  a  drill-hole  as  a 

medium  of  ventilation.  At  times  the  gaseous  condition 
would  become  so  bad  that  miners  would  he  hoisted  uncon- 

scious from  the  ground.  Efforts  to  blow  fresh  air  into  the 
drifts  proved  useless.  The  company  started  an  air  drift 
toward  a  shaft  several  Hundred  led  toward  the  west,  bul 
In  Ime  this  shaft  could  he  reached  it  became  evident  thai 

workmen  could  no  longer  stand  ihe  foul  atmosphere.  The 
drill-hole  was  then  sunk  into  Ihe  air  drift  and  this  affords 

ample  ventilation.  So  strong  is  the  upward  current  of  air 

al  the  lower  end  of  the  hole  thai  a  lighted  torch,  held  in  the 

draft,  is  immediately  extinguished.  This  company  is  work- 
ing a  (bin  deposit,  Ihe  mill  recovery  of  which  is  less  than 

4r;  .  The  concentrate  averages  better  than  61%  metallic 
zinc. 
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The  Uaaka  M<  can  0.  U.  Co,  in  March  made  a  produc- 
tion i  -  ontrale  valued  tl  (57,3  IS. 

-  expense  amounted  and  construction  ex 
pens  i   i 

puny  crushed  10,215  loos  of  ore,  which  yielded  an  aver 
ni.  The  concentrate  raved  amounted  to  about 

During  the  month  306  ft.  of  development  work 
u.i*  done,  "i  which,  on  the  1320-ft.  level,  54  ft.  was  in 
mi  orebody  assaying  about  $2.60  per  Ion.  The  other  work 

u.i*  ..M  the  1460  and  1570-ft.  levels,  and  through  'waste.' 
Tin'  stock  of  broken  ore  was  increased  l  1,070  ions. 

Tlir  Alaska  Dnited  G,  M.  Co.'s  report  for  March  lias 
been  received  in  San  Franoiseo.  The  Ready  Bullion  claim 

produced  free  '-.'"Id  and   icentrate  valued  at  $50,304.  Oper- 
ating expense  amounted  to  $26,474,  and  construction  ex- 

_  a  aet  profit  for  the  month  of  $23,179. 
The  7iiu  Fool  Claim  produced  tree  gold  and  concentrate 
valued  at  $40,514.  Deducting  $29,713  for  operating  and 
t1  1 7:i  for  construction  expense,  the  net  profit  for  the 
month  was  $9628  The  Read;  Bullion  120-stamp  mill 
crushed  18,004  t'>ns  of  ore.  from  which  506  tuns  of  con- 

centrate was  saved.  The  7<I0  Pool  Claim  120-stamp  mill 
crushed  lS.i>7!i  b  162  tons  of  concen- 

trate was  saved.  <>n  the  700  Pool  Claim  512  ft.  of  de- 

veloj   -lit  work  was  done  and  the  stuck  of  broken  ore  in- 
creased 1696  tons.  Of  the  development  on  the  1210-ft. 

level.  117  ft.  was  through  an  orebody  assaying  +.'(.70  per 
ton.  and,  on  the  1320;ft.  level.  123  It.  in  an  orebody  assay- 

ing about  $3.79  per  ton.  <ln  the  Heady  Bullion  property 
96  ft  Of  development  was  done  through  waste.  The  stock 
of  broken  ore  was  increased  5S26  tons. 

ARIZONA 

(  lOCHlSE    I  'i'UNTY 

The  Shattuck-Arizona  Copper  Co.  has  decided  to  build 
a  400-ton   smelter.     It   is   reported   that    the  smelter  may 
be  built  at  Douglas.     Develo]   ml   is  being  rushed  on  the 
property,  where  a  force  of  Oil  men  is  employed. 

MOHAVE   County 

It  is  reported  that  Barney  McCall  has  discovered  rich 
ore  on  his  property  between  t lie  Gold  Hill  mine  and  the 
Dandy  group  of  claims.  S.  \V.  Mudd  recently  inspected 
the  tungsten  ore  properties  in  the  Big  Sandy  district.  The 

O.  &  C.  Mining  &  Development  Co.'s  mill  is  about  ready 
for  dropping  the  stamps.  The  company  is  operating  the 
Last  Chance  property  in  the  Wallapai  Springs  district. 
The  Tom  Reed  Gold  Mines  Co.  recently  held  its  annual 
meeting.  The  board  of  directors  was  re-elected,  with 
Charles  Grimes  as  president.  During  the  year  dividends 
amounted  to  3%  on  the  present  capitalization  of  the  com- 

pany. The  dividends  in  some  instances  amounted  to  more 
than  was  paid  for  the  stock,  it  is  said.  There  is  over 
$100,000   in   the   sinking   fund. 

Yavapai  County 

B.  P.  Miller,  representing  Boston  investors,  has  bought 

the  Big  Pine  M.  Co.'s  property  in  the  Hassayampa  dis- 
trict, including  three  patented  and  one  unpatented  claim. 

a  mill,  and  other  buildings.  A  partial  payment  has  been 
made,  the  price  being  reported  as  $80,000.  Richard  A. 
Parker,  of  Denver,  will  be  temporarily  in  charge  of  the 
mine.  It  is  reported  that  the  Arizona  State  M.  Co.,  hav- 

ing straightened  out  its  financial  affairs,  will  resume  devel- 
opment of  the  Tom  Boy  mine,  in  the  Castle  Creek  district. 

Mark  Bradley  will  be  in  charge  for  the  company.  Work 
is  to  be  resumed  soon  at  the  Lincoln  property. 

John  Kniffen  and  associates  of  El  Paso  have  made  the 

first  payment  under  the  bond  and  lease  they  secured  sev- 
eral months  ago  on  the  Apache  Box  Canyon  gold  prop- 

erty.    It  is  reported  that  Kniffen  and  his  associates  have 

their  inti  tou  capital  eon 

00,000.    The  board  of  duvet. us  ..t  thi   B 
Coalition   M.   Co.,  it   i*   reported,   recently   ratified   an 

with  New   York  capitalists  who  ore  i"  fui 
■  .on. ooii  for  development  ■>!  the  property,  winch  is  i 
Warren  district.     B.  B.  Badgi 

the  company.     The  opper  Co.  has  awarded  a 
contract   for  two  electric  cranes  to  the  Moi         I 

-  ■■.  of   Kansas  City.     The  contracts  were  lei   nl   the 
office  of  Repatfa  ,v    McGregor.     The  cranes  will   be 
ai  the  new  smelier  ai  Clifton.     A  sii  ict,  to  the 
Bame  firm,  has  been  awarded  for  s  crane  for  the  Calomel 
&   Arizona  plant  ai    Donglas.     Booh  of  thi 
have   a    main    hoisl    capacity    of    1<>   tons    ami    an    auxiliary 
h.iisl    capaeiiv     of    15    '"lis. 

Yuma  County 

H.  T.  -lacks, hi  ami  associates,  who  recently  purchased  the 
mill  near  Daggett,  in  the  Cupper  Basin  district,  have 

quired  a  Huntington  mill.    c.  W.  Mitchell  and  J.  II.  Wat- 
sun  have  found  a  large  deposit  of  milling-grade  ore  on  the 
Arizona   Empire  property,  it  is  reported. 

CALIFORNIA 

Amador  County 
The  Bast  Eureka  20-stamp  mill  was  started  May  2.  It 

is  reported  that  enough  ore  has  been  uncovered  to  run 
the  mill  for  two  years.  L.  Poundstone  is  in  charge  of  the 

property. 
Press  despatches  slate  that  B.   W.   Pitts   has  discovered 

rich  ore  100  ft.  north  of  the  old  Mountain   King  shall. 

I  lALAVBRAS  County 

(Special  Correspondence.)  —  An  important  find  has  been 
made  al  the  Tulloeh  mine,  three  miles  south  of  Angels 

Camp.  A  shoot,  understood  to  be  14  in.  wide,  has  been 
opened  ISO  ft.  from  the  surface.  Samples  are  reported 

to  assay  $100  to  $2000  per  ton.  The  property  is  oper- 
ated under  bond  by  Joseph  F.  Curtis  and  associates  of 

Los  Angeles.  The  Lightner  3-comparlnient  shaft  is  rap- 
idly Hearing  the  000-ft.  point.  With  the  gaining  of  the 

10110- It.  level,  lateral  development  will  be  started.  Owners 
of  the  Hamby  announce  that  all  indebtedness  has  been 
settled  and  that  operation  will  be  shortly  resumed.  The 
erection  of  a  mill  at  the  Big  Fraction,  Rail  Road  Flat 
district,  is  under  way.  Rich  ore  has  been  recently  opened. 

With  the  exception  of  driving  for  the  Yellow  Metal  ore- 
shoot,  no  work  is  being  done  at  the  North  Star  mine.  The 
shoot  in  the  western  part  of  that  estate,  and  its  intersection 

at  depth  would  prove  important. 
Angels  Camp,  May  5. 

Work  has  been  resumed  at  the  Petticoat  mine,  Rail  Road 
Flat,  after  a  shut-down  of  two  years.  A.  T.  Copley,  of  Los 
Angeles,  is  manager,  and  J.  E.  King  superintendent  of  the 
property.  The  former  indebtedness  has  been  wiped  out. 
Sinking  will  be  started  soon  at  both  the  Kennedy  and  After- 

thought shafts.  It  is  announced  that  F.  W.  Boire  will  build 

a  modern  plant  at  the  Boire  Brothers'  placer  mine.  The 
Star  mill,  at  Angels,  has  closed. 

John   L.   Whitney   has   obtained   a   bond   on    the   Rising 
Star  placer  mine  at   Central  Hill  from  D.   Cassinelli. 

Inyo  County 

(Special  Correspondence.) — The  Skidoo  Mines  Co.  in 
March  produced  bullion  valued  at  $11,957,  and  cyanide 
bullion  valued  at  $2451;  a  total  output  of  $14,408.  De- 

velopment and  operation  for  the  month  cost  $9542,  leav- 
ing a  net  profit  of  $4866.  The  company  treated  1175  tons 

of   ore. 
Skidoo.  May  0. 

Kern  County 

J.  P..  Thornton,  representing  the  Western  Asbestos  Co. 
nl  Chicago,  recently  inspected  several  tracts  of  land  near 
Randsburg,  said  to  have  rich  deposits  of  asbestos.  He  is 
quotcil  as  saying  that  within  a  year  the  company  would 
start  operation  in  that  district. 

Los  Angeles  County 

A  meeting  of  the  Mining  Engineers  Society  of  Southern 
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California  has  1   a  called  for  the  evening  of  May  14  at 

the  Sierra  Madre  <-lnl>  rooms.  F.  J.  H.  Merrill,  chairman 

of  the  committee  on  organization,  has  requested  those  un- 

able i"  >■"  le  to  notify  him. 
Modoc  Count? 

■i  iial  Correspondence.) — Men  are  Socking  into  the 
High  Grade  district,  and  It  is  evident  the  place  will  he 
given  much  attention  during  the  summer  months.  Deep 

snow  still  prevents  exploration  ot  development  to  any  ex- 
tent, but  a  number  of  deals  have  been  made  recently.  Min- 

ing men  from  outside  districts,  particularly  those  from 
Colorado,  appear  to  think  well  of  the  ore  showings,  but 

little  actual  work  has  been  accomplished,  and  everything  is 
in  a  prospect  stage.  J.  F.  Bassler,  operating  a  lease  on 
the  Big  Four,  reports  opening  a  shoot  two  feet  wide,  ill 
an  adit.  The  ore  is  said  to  average  about  sun  per  ton. 

The  Modoc  Mines  Co.,  composed  of  Chicago  people,  reports 
a  3-ft.  vein  in  the  35-ft.  shaft.  About  18  in.  is  said  to 

average  $40  per  ton.  Narrow  seams  of  quartz  in  the  Sun- 

shine contain  ore  ranging  from  low-grade  up  to  ore  assay- 
ing  $10011  per  ton.  It  should  be  remembered  that  only 
small  quantities  of  ore  have  been  produced,  not  tons.     The 
C   liemae   Mining  &   Realty   Co.,   of  Denver,  has   taken   a 

lease  ami  bond  on  the  Huckleberry  group,  adjoining  the  Big 
Four.  It  is  rumored  thai  San  Franeiseo  and  Oakland 

pie  have  decided  to  start  development  of  the  Seven  Lakes 

claims  on  Yellow  mountain.  J.  F.  Branley  is  manager. 

Harry  Millpaugh  and  .1.  A.  Adams,  of  San  Franeiseo.  an- 
nounce they  have  secured  an  option  on  two-thirds  of  the 

Fort  Bidwell  Consolidated  property.  Ii  is  stated  that  work 
will  start  as  soon  as  weather  permits.  Numerous  deals 

of  minor  importance  have  been  announced,  but  it  is  doubt- 
ful if  mueb  money  has  changed  hands,  although  capitalists 

are  showing  eagerness  to  secure  options.  It  is  expected 

that  weather  conditions  will  permit  mining  throughout  the 
district  early  in  June.  It  is  stated  that  cyanidation  will 
be  required  in  most  instances. 

Fort  Bidwell.  May  4. 

Places  County 

Serious  shortage  of  water  is  feared  by  miners  here.    The 

Big   Dipper   company    is    about    to   start    sinking   a   shaft 
to  bedrock,  about  60  ft.  below  the  snrfaes.     E.  H.  Lowell 

is    foreman    of    the    property. 

Tuolumne  Counts 

Daniel   Jones   has   taken    an    option    on    the   Laura   and 

North    Star   properties,    near   Tuolumne,    from    James   M. 
Ashton  of  Tacoma,  Washington.     The  price  announced  is 

$22,500.     • 
COLORADO 

Denver  County 

Press  reports  from  Denver  state  that  sand  assaying 
$45.80  per  ton  was  removed  from  the  excavation  for  the 

Oxford  hotel  addition  in  that  city.  An  unusually  deep  sub- 
basement  was  dug  for  the  structure,  which,  it  is  said,  rests 

on  the  old  (.'berry  creek  bed. 
Gunnison  County 

Placer  miners  are  unusually  active  in  Washington  guleh. 
The  gold  is  fine,  and  few  nuggets  have  been  found,  but  it 

is  rumored  that  the  results  obtained  would  make  a  dredge 
profitable. 

Lake  Cot 

Recent  development  on  the  Fairplay 

Park  district,   is   said   to   have   proved 

40    ft.   wide,  and   the   largest    in    that    port   of   the   district. 

The   Winthrop  G.  M.   Co.   has  been  incorporated  to  oper- 

ate in  the  Big  and  Little  English  gulches.     The  company 
has  about  1000  acres  in  all  under  lease.     J.  M.  Moore,  of 

I.eadville,  is  president  of  the  company. 

Ouray  County 

It  is  reported  that  rich  deposits  of  nitrate  and  phosphate 
have  been  discovered  near  Ouray. 

San  Miguel  County 

The  Nellie  mill,  according  to  recent  reports,  will  be  ready- 

property,  Adelaide 
the   orebodv   to   be 

lor  operation  in  a  short  time.  Part  of  the  plant  was  caved 

in  by  a  snow-slide.  George  Hall,  superintendent,  is  having 
the  mill  repaired.  The  Wild  Hoy  Huntington  mill  and 

tables  will  be  erected  soon.  The  plant  was  purchased  late 

last  season.  The  property  will  be  operated  throughout  the 

summer.  The  l.ake  Superior-Ophir  company,  operating  the 

old  Calumet-Telluride  property,  has  intersected  the  Black 
Cloud  vein  at  a  depth  of  1500  It.  The  ore  is  of  milling 
grade  and  contains  some  free  gold.  The  mill  will  he  started 

soon,  under  the  managership  of  Charles  H.  Sandquist. 

.Tame.-  Belisle  and  ( '.  II.  and  Richard  McKeever  have  started 
development  of  property  purchased  from  11.  J.  Turner,  in 
the  Long  Park  district.  Tin-  property  is  said  to  have 
uranium-vanadium  ore. 

Teller  County   (Cripple  Creek) 

In  April  the  mills  of  the  Cripple  Creek  district  treated 
about  30,000   tons  of  low-grade   ore.   averaging  $3.50   per 
ton,   taken  from  the  tailing  dumps.     The  Rogers  brothers 

have  started  treatment  of  tailing  at  the  Isabella  Mines  Co. 

concentrator  BOOM  at  stratton  s  INDEPENDENCE. 

mill.  The  Blue  Flag  company's  mill  is  being  overhauled. 
The  Happy  Year  M.  Co.  is  planning  to  build  a  plant  for 

low-grade  ore.  Edwin  Gaylord,  lessee  at  the  Jo  Dandy 
mine.  Bull  hill,  is  moving  the  Jerry  Johnson  mill  to  the  Jo Dandy. 

The   production   of  the  Cripple   Creek  district  in   April 
was  as  follows: 

Plant.  Tonnage.     Gross  value. 

Golden  Cycle  (Colorado  City)    33,000  $660,000 

Portland    (Colorado   City)     10,000  220,000 
Smelters  (Denver  and  Pueblo)       3,7.50  243,750 

Portland   (Cripple  Creek  district)...  13.440  44,083 

Stratum's   Independence        10.491  35,038 
Colburn  Mill   (Ajax  mine)       4,000  12,0011 
Wild  Horse         1,100  3,520 

Cavanaugh  mill  (Jo  Dandy  mine) ...        400  2,000 

Total       76,181       $1,220,391 

NEVADA 

Elko  County 

A  small  force  of  men  is  at  work  on  the  Bluster  and 

working  in  ore  in  three  faces.  The  snow  is  melting  rap- 
idly and  several  companies  are  preparing  to  start  work, 

over  in  the  Crater  section,  early  in  May.  There  is  a  pros- 

pect that  the  Bourne  or  Fletcher-Clark  debts  may  be  set- 
tled, but  affairs  at  the  Pavlak  look  very  uncertain.  There 

is  plenty  of  ore  in  the  Bourne,  and  the  small  mill  can  be 
easily  remodeled  to  effect  a  profitable  saving.  The  big 
mill  at  the  Pavlak  is  of  little  account  for  any  purpose. 

It  would  probably  be  cheaper  to  ignore  it  entirely  and 

put  up  a  modern  five-stamp  mill,  if  any  attempt  at  all 
should  be  made  to  start  up  there  again. 

Esmeralda  County 

(Special  Correspondence.) — The  estimated  production  of 
the  Goldfield  Con.  Mines  Co.  for  April  was  28,317  tons  of 
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April  30  paid  ii-  . 1 1 •  i . - 1 1 >   dividend  ol   30c.   pel 
share,  mill  cuaton  dividend  of  20c,  pet  bI 

The  company's  report  of  production  ami  earnings  tor  tin- 
iir>i  quarter  ol  1012  is  as  follows: 

Value 

28370      $606375 

685,   

Month. 

January 

February           27,64 1 

March    (approa 

Net  op 

Coats,      rea 

1225,735      -171.1  in 
0         187^261 

200,000         185,   

I..t.,l  96,6  ,087      1631,685    $1,443,40] 

Qoldfleld,  Maj  1. 

The  Qoldfleld  Qranite   Mountain   M.   Co.,   in   the  Gold 

Mountain  district,  has  cut  a  6-in.  sea   I  ore  aasnyinj 

;n  gold  per  ton.    The  Jumbo  Extension  1   pan;  is 
conducting  ic-is  at  the  Nevada  Qoldfleld  20-stamp  mill.  U 
the  teste  are  satisfactory  the  Jumbo  Extension  may  secure 

the  mill  tor  treating  exclusively  it-  own  ore. 

Ijx.  Ol  \    1  !oi  sty 

Supplementing  the  Prince  Consolidated  report  recently 

published,  George  c.  Kirby  has  issued  the  following  state- 
ment regarding  ore  developed  in  the  mine:  tons.  870,893; 

gold,  ti.nl  i.z.:  silver,  236  •  >/..:  lead,  3.959!  :  zinc  4.7',  ; 
iron,   3130%;    manganese,    12.96%;    lime,    4.95%;    silica, 

14.1'u  ,      Excess  iron-manganese  and  lii   ver  silica.  34.95 
per  cent. 

In  a  report  t < ►  the  Eome  Run  management,  E.  R.  Zalinsk\ 

says  that  a  90-ft.  incline  shaft  bas  been  driven.  i>n  the  40- 

t't.  level  an  orebody  several  inches  111  17  ft.  wide,  and  assay- 

ing I  "1  t"  30$  copper,  he  reports,  lias  been  opened.  The 
ore  is  i-hrvsiieiilla  and  malachite  and  contains  some  silver. 
A  plan  for  development  is  outlined  in  the  report,  which  it 

i-  said  the  company  will  follow. 

Nye  County 

It  is  reported  that  silver-sulphide  ore  assaying  $300  to 

$1000  per  ton  was  found  recently  in  the  cross-cut  on  the 
535-ft.  level.  The  production  of  the  Tonopah  district  for 
the  week  ended  May  4  is  summarized  by  the  Tonopah 
Miner  as  follows : 

The  Tonopah  M.  Co.  shipped  : ;i!iiu  tuns,  the  Tonopah- 
Belmtmt  2050  tons,  the  Montana  Tonopah  1052  tmis.  the 

Tonopah  Extension  Hill'  tons,  the  West  End  845  tuns,  and 
the  MaeNamara  458  tons,  making  the  total  production  for 
the  week  8617  tons,  valued  at  $215,425. 

Storey  County 

A  decision  of  the  Supreme  Couri  last  Saturday  reversed 
the  ruling  of  the  trial  court  in  the  Silver  Peak  ease,  which 

is  decided  in  favor  of  the  company.  The  lower  court  ruled 

that  B.  A.  Gamble,  P.  S.  Chadbourn,  and  the  heirs  ol'  .1.  B. 
Wright  were  entitled  to  enter  the  property  for  the  purpose 

of  deciding  whether  or  not  they  would  exercise  a  right  to 

purchase  an  eleven-sixteenths  share  in  the  property  under 
an  optioti  given  by  the  Silver  Peak  Mines  Co,  to  J.  L. 

Banchetl  in  September  1895,  which,  with  an  extension,  ex- 

pired August  1.  1896.  The  plaintiffs,  Gamble  and  Chad- 
bourn,  contended  thai  Hanchetl  merely  was  the  agent  of 

a  partnership  between  Gamble,  Chadbourn,  and  J.  1!. 

Wright,  and  that  he  took  the  option  I'm-  this  partnership, but  later  claimed  il  for  himself. 

The  Pittsburg  silver  Peak  120-stamp  mill,  according  to 

W.  A.  Bradley,  general  manager  for  the  company,  is  treat- 
ing about  To. .Kill  tons  of  ore  per  month.  The  ore  is  low 

gTade,  hut  the  saving  is  excellent. 
White  Pine  County 

The  Nevada  Con.  Copper  Co.'s  report  for  the  quarter 
ended  March  31,  shows  a  production  by  the  company  of 

17,578,450  lb.  cupper,  of  which  6,309,228  lb.  was  produced 
in  January,  4,888,790  lb.  in  February,  and  6,380,432  lb. 
was  produced  in  March.  The  low  production  in  February 
was  due  to  the  shortage  of  water  caused  by  the  dry  season 
and  insufficient  snowfall.  Additional  reservoirs,  as  has  been 

noted  before,  will  be  provided  to  prevent  a  recurrence  of  ' 

■ueh    litiona,    Tl   re  treated  amounted 

•  it  which  7i."i|7  tun-  was  mined  by  underground  method 
the  Veteran,     The  oro  bvpi  copper,     Aftoi   dc 
duetiiiK  si  15,702  paid  to  the  Stcptoe  plant  for  de|   iation, 

i,7,">4    for  'ore  extinguishment,'   and   paying  the   tenth 
quarterly  dividend,  amounting  1  I,  the  undivided 

profit  account  showed  a  nel  credit  of  1212,479.  The  net 

surpln-  for  the  quarter  wan  $483,995,  ami  the  groat  income 
tr    mine,  investment,  and  other  sources  was  $1,233,768, 

A  change  was  made  in  including  the  'ore  extinguishment1 
item  in  the  quarterly  report,  instead  of  at  tl   ml  of  the 

Mar.     Tin'  "Id   practi   au-cii   misunderstanding   amo 
-hi   f  the  stockholders.    The  company  ha-  entered  into  a 

contract  permitting  the  Steptoe  Vallej  s.  >v  \i,  Co.  to  eon 
ccnlralo  the  sulphide  ore  of  lie  QirouX  Cun.  Mine-  Cum 

panv. 
NEW  MEXICO 

Socorro  County 

The  Ernestine  M.  Co.'s  first  ten-day  clean-up  in  April 
yielded   S470  oz.   of  gold    and   silver   bullion   and    live    tun- 

of  high-grade  concentrate.  During  the  week  742  tons  of 
ore  was  treated.  The  Oaks  Co.  reports  a  total  of  36  ft 

of  development  in  the  Pacific  mine  during  the  week,  from 
which  42  tmis  of  ore  was  sent  to  the  Deadwood  mill. 

Work  continues  in  the  main  drainage  and  transportation 

adit.  An  excess  of  5000  tons  was  treated  by  the  Socorro 
Mines  in  March.  About  93%  of  the  gross  value  of  the 

ore  is  being  recovered  by  concentration  and  cyanidalion. 

The  Treasure  M.  &  R.  Co.  reports  that  the  mill  on  White- 
water  creek    treated    400   tons   during   the    week. 

OKLAHOMA 

Rogers  County 

The  Bartlesville  Zinc  Co..  Collinsville.  will  add  to  its 

present  plant  one  100-kw.  turbo-generator  set,  one  25-kw. 
motor  generator  set.  two  50-hp.  motors,  one  25-hp.  motor, 

one  75-hp.  motor,  and  a  switchboard,  furnished  by  the 
General  Electric  Company. 

OREGON 

Baker  County 

Development  will  he  resumed  soon  at  the  Blue  Mountain 

M.  Co.'s  property  in  the  Cable  Cove  district.  The  property 
includes  the  Last  Chance  and  Baby  McKee  groups  of  claims. 

Snow,  at  last  reports,  is  delaying  the  starling  of  the  work. 

<  'nlviu  Haines  will  he  manager. 

SOUTH  DAKOTA 

Lawrence  County 

The  Homestake  M.  Co.  surface  plant  soon  will  be  operated 

exclusively  by  electricity  from  the  $1,250,000  hydro-electric 

plant  recently  completed.  The  Amicus  mill  now  is  being 

operated  by  electricity.  The  hydro-elcclric  plant  has  a 
capacity  of  10,000  hp.,  and  is  said  to  be  practically  paid 

for,  from  current  earnings,  as  the  company  has  a  cash  sur- 
plus of  about  $7)0.000.     The  mills  affected  by  II   hange  of 

power  are  arranged  in  24  units  of  10  stamps  each.  Each 
unit  will  he  operated  by  25  hp.,  and  an  auxiliary  plant  will 

In-  equipped  with  machinery  taken  from  the  mills  using 
electricity.  The  company  will  dispense  with  coal,  and  it  is 

believed  that  the  plant  will  pay  for  itself  in  eight  years. 

{■'•iv  the  seven  months  ended  December  1,  1911,  the  com- 

pany's profit  showed  a  rate  of  $11  per  share  of  outstanding 
stock. 

UTAH 

Juab  County 

According  to  a  prearranged  plan,  a  drift  mi  the  500-ft. 
level  of  the  Crown  Point  mine  has  penetrated  the  Colorado 

company's  property,  crossing  the  dividing  line  last  week. 
The  drift  still  is  in  lime  formation,  but  il  is  expected  that 

the  work  will  open  ore  later  on.    The  Black  Jack  hoist  is  in 

  emission,  and  prospecting  is  being  done  on  the  300  and 
600-ft.  levels.  E.  R.  Higgenson  is  in  charge  of  the  Black 

•la.k  property.  In  the  week  ended  May  3,  ore  shipments 
from  the  Tintie  distinct  amounted  to  164  cars. 
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S\lt  Lake  Chnty 

Foreign  laborers  at  the  A.  S.  &  R.  Co.  plant  at  Murray 

walked  out  .May  1.  demanding  a  raise  of  25c.  per  (lay.  They 

were  receiving  $1.75.  ('.  W,  Whitley,  general  manager,  was 
i.  J.  M.  Bidwell,  acting  manager,  stated  thai  the  com- 

pany did  not  feel  justified  it  the  demands.  Whether 
or  not  American  laborers  at  the  plant  are  in  sympathy  with 
the  foreigners  is  not  known. 

Summit  County 

During  April  284  ear-  of  ore  was  shipped  from  the  Park 
City  district,  the  tonnage  being  9766.  The  companies 

shipping  were  the  Silver  King  Coalition.  3747  tons:  the 
Daly  West,  3266;  the  Daly-Indue.  2437;  Grasselli  Chemical 

Co.,  334;  Ontario  lessees,  138;  Dalj  company,  22:  and 
I  lharles  Moore.  22  tons. 

TOOEI.K   CODKTX 

E.  I'.  Mathewson  has  submitted  plan-  lor  an  additional 
lead  furnace  for  the  smelter  at  Tooele  to  the  officials  of  the 

International  company  at  New  York.  The  plant,  although 

designed  for  a  capacity  of  250  tens  of  ore.  is  treating  about 
.100  tons  per  day. 

WASHINGTON 

Ferry  County 

I'lie  North  Washington  Power  &  Reduction  Co.  will  build 
a  power  line  from  Grand  Forks,  British  Columbia,  to  Re- 

public, according  to  J.  L.  Harper,  general  manager,  who 

has  jus)  returned  from  the  East.  He  also  said  the  cyanide 
plant  will  he  enlarged  to  a  capacity  of  5000  tons  per  day. 
The  Chicago  Title  &  Trusl  Co.  has  been  named  trustee 

for  a  bond  issue  ..I  $1,1)00,(1(10  recently  authorized  by  the 

power  company.  The  mill  will  start  within  a  lew  days, 
James  W.  Turner,  manager  for  the  San  Poil  Consolidated 

M.  Co..  announced  in  Spokane  that  the  new  null  at  Re- 
public   will    he    in    operation    within    two    weeks.      He    said 

thai    i'   nt    developments   in    the   Republic    district    have 
been  important.  The  discovery  of  tree-milling  gold  ore 
on  the  Knob  Mill  property  was  particularly  noteworthy. 
The  details  of  the  find  have  not  been  made  public.  Work- 

men on  the  San  Poil  mine  are  still  mining  high-grade  ore, 
he  said.  The  incline  shaft  in  the  Surprise  mine,  which  is 

being  sunk  below  the  600-ft.  level,  has  reached  a  depth  of 
80  ft.,  where  was  cut  the  highest  grade  ore  which  has  been 
found  on  the  property. 

WASHINGTON.  D.  C. 

(Telegraphic  Correspondence.) — An  attempt  to  abolish 
the  mints  at  San  Francisco,  New  Orleans,  and  Carson, 
and  the  assay  offices  at  Boise.  Deadwood,  Helena,  Seattle. 
and  Salt  Lake  City,  was  defeated  in  the  House  today  by 
a  vote  of  92  to  61. 

Washing-ton,  May  9. 
CANADA 

Ontario 

I  Special  Correspondence.) — The  Dome  mill  extraction  con- 
tinues to  give  good  satisfaction.  Two  shipments  per  month 

from  the  clean-ups  of  the  amalgam  and  one  shipment  per 
month  from  the  clean-up  of  the  cyanide  mill  are  expected. 

About  three-quarters  of  a  mile  of  driving  and  cross-cutting 
has  been  done  on  the  Dome  propfrty.  The  deepest  shall  is 

2211  I!,  deep  ami  No.  2  shaft  is 'being  sunk  to  the  300-ft. 
level.  Two  more  diamond-drills  have  been  taken  from  the 

Dome  property,  leaving  one  al  work  to  do  what  testing  may- 
be required  in  the  future.  Over  thirty  holes  have  been 

drilled  on  the  Dome  orebody,  so  far.  and  the  hole  now  being 
put  down  in  the  eastern  end  of  the  property,  near  the  Do    ie 
Extension,  is  in  remarkably  rich  ore.     The  Wesl   D   e  is 

driving  on  a   pr   ising   orebody  reached  by  cross-cutting 
from  the  No.  3  shaft  at  the  100-ft.  level.  The  Dome  Ex- 

tension is  cross-!  lilting  N.:',.V  W.  to  cut  the  main  vein  at  the 

200-1't.  level.  This  cross-eul  has  been  driven  330  It.,  while 
the  cross-cut  northeast  to  cut  the  large  orebody  in  No.  4 
shaft  is  in  2511  ft.  The  North  Dome  is  connecting  the  two 
shafts   at    the  oil-It.   level.      About    20   veins   have  been   un- 

covered on  the  Success  property,  and  show  fairly  high 

assays  in  places.  Ernest  Yorke  has  taken  charge  of  the 

Bughes,  vice  Mowry  Bales  resigned.  The  managements  of 
several  properties  are  taking  special  precautions  to  guard 

againsl  lire.  #V  customs  house  has  been  opened  at  Golden 

City,  with  O.  S.  Rogers  as  custom's  officer.  There  is  pros- 
peel  of  an  early  resumption  of  mining  al  the  Pearl  Lake,  as 

mailers  are  in  a  lair  way  for  an  early  and  satisfactory  ad- 

justment. The  refinancing  of  the  Wa-wai-a-liu  Falls  Power 
plan,  by  D.  Lome  McGibbon  and  associates,  has  infused 
new  life  into  that  district. 

Pel il ions  are  being  circulated  asking  the  Ontario  Pro- 
vincial Government  thai  Mountjoy  or  Poolham  river  be 

made  navigable  to  where  it  enters  McArthur,  thus  pro- 
viding a  good  boat  route  to  the  southern  part  of  the  mining 

division,  where  some  discoveries  of  free  gold  have  been 

made.  Large  deposits  of  nickeliferous  pyrrhotite  have 
been  discovered  in  Bartlett  and  (ieikie  townships,  west  of 

McArthur,  and  also  easl  of  I'Yederickhouse  lake,  north- 

easl    of  Porcupine. 
South  Porcupine,  May  2. 

The  Crown  Chartered  company  has  made  the  final  pay- 
menl  on  the  Davidson  property  in  the  Porcupine  district. 

The  property  includes  five  claims.  The  main  shaft  is  down 

21")  ft.,  and  a  station  has  been  cut  at  the  200-ft.  level. 
Plans  for  the  Swastika  mill  are  in  the  hands  of  the 

management  for  consideration.  The  plant  will  cost  about 

$25,000.  The  Lucky  Cross  company,  in  the  Swastika  dis- 
trict, has  cut  a  12-ft.  orebody  in  its  east  adit.  The  Nipis- 

sing  company,  on  April  29,  shipped  to  New-  York  2.')  bars of  bullion,  containing  27.020  oz.  silver,  valued  at  $16,381. 

fin  April  27  the  same  company  shipped  23  bars,  containing 
25,945  oz.,  valued  at  $15,761. 

MEXICO 

DURANGO 

(Special  Correspondence.) — The  Compania  Minera  y 
Exploradora  de  Ventanas,  S.  A.,  property  has  suffered  from 
the  revolution.  Rebels  from  Sinaloa,  where  a  state  of 

anarchy  is  reported,  have  al  lacked  Ventanas  twice,  and  in 

both  eases  were  repulsed  by  a  small  garrison.     The    a- 
pany  has  machinery  there  which  it  is  unable  to  transport 
to  the  mines  on  account  of  bandits  in  the  mountains. 

Practically  all  of  the  isolated  properties  in  this  state  are 

closed,  owing  to  difficulty  in  transportation.  Railroad  and 
mail  communication  recently  was  restored.  Much  incon- 

venience has  been  experienced  on  account  of  the  cutting 

of  telegraph  wires.  Anti-foreign  feeling,  fostered  by  the 
recent  note  by  the  United  Slates  Government,  is  high. 

Strict  censorship  prevents  knowledge  here  of  the  situation 
in  Chihuahua.  Even  if  federal  troops  gain  a  victory  soon. 

it  is  improbable  that  much  good  will  result,  as  there  are 
not  enough  soldiers  available  to  crush  the  mountain  bandits. 

Unless  a  speedy  settlement  is  effected  there  will  be  little 
planting  of  crops. 

Durango,  April  29. 

The  Tominil  M.  Co..  Lid.,  in  March  earned  a  profit  of 

£1270,  from  1012  tons  of  ore  crushed.  While  the  prop- 
erty has  not  been  damaged,  and  no  interruption  of  work 

in  the  mine  or  mill  is  expected,  the  presence  of  bands  of 

armed  men  nearby,  and  numerous  depredations  have 
made  operation  difficult.  Cosls  in  March  amounted  to 

about  50s,  per  ton,  as  against  the  usual  rate  of  £1  per  ton. 
The  yield  was  Sis.  per  ton.  while  the  gross  value  of  the 
ore  reserves  is  estimated  al  42s.  7d.  per  ton. 

JAPAN 

(Special  Correspondence.! — The  Japan  Petroleum  Oil 
Co.  has  purchased  from  the  International  Oil  Co.  its  lease 
at  Hachinosana  Hokkaido.  One  well  is  yielding  30  to  40 

bbl.  per  day  from  a  depth  of  1030  ft.  A  small  refinery-  is 
to  be  built  at  Raisalsn.  The  drilling  machinery  recently 

purchased  in  California  has  been  sent  to  Echigo  and  a  well 
will  be  drilled  near  Kashiwazaki. 

Kashiwazaki.  April  2!'. 
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m«nts  and  II  h  n.-wi  la  Interesting  to  fii- 

w    K.  G  3   ai if. 

W.  C    Bow  ■  i  i  has  retur   1  from  Mi 

Riga    l  ii\  was  here  during  the  wei 

D«  I"  Shasta  i   ily. 

K.  I..  Lowell  baa  returned  from  Amador  county. 

.1.  E.  Callahan,  ..i   i  ly,  Nevada,  is  in  Ban  Francisco. 

.1.  i  s  at  San  Francisco  on  his  way  t"  Colombia. 

II.  \V.  Kuril  has  sailed  for  Europe  from  Auburn,  Massa 
chusetts. 

CHABues  Jahin  was  "expected  to  arrive  in  New  5Tors  yes 
terday. 

D.  11.  Stkinmktz  lias  returned  t"  San  Francisco  from 
Bonora. 

Riokkfts  &  Hanks  have   re   ved  to  80  Maiden   Lane, 
New  York. 

W  11.  Alomdob  was  al  ill. 'In-  recently  and  lias  returned 
i..  Los  Angeles. 

\V.  db  1..  Benedict  has  removed  his  ,.iii,-..  to  m  Cedar 
street,  New  York. 

K.  Z.  Burns  is  in  Colorado  on  professional  business  am! 

will  go  ti>  Nevada. 

.1.  R.  Farkell  is  at  Battle  Mountain,  Nevada,  preparing 

to  reopen  the  Dean  mine. 

W.  I..  Conn  is  developing  the  Pleasant  View  drift  mine 

near  Comptonville,  California. 

II  V.  Winchell  bas  returned  to  Minneapolis,  and  ex- 
pects  to  leave  soon   tor   Km. i]  e 

C.  W.  I'tiasoTos  lias  been  appointed  chief  engineer  for 

the  1'ioneer  Company  of  Siberia,  I. til. 
.1.  H.  Fix lay  will  deliver  the  commencement  address  at 

the  Missouri  School  of  .Mines.  May  31. 

F.  H.  Probert  is  at  Salt  Lake  City  to  consult  with  D. 

C.  -Tackling  in  regard  to  Ray  Central  affairs. 

Bradlet  Stoughtox.  L.  I).  Huxtoox,  and  A.  II.  Elli- 
ott have  opened  offices  at  lt>5  Broadway,  Xew  York. 

J.  C.  Ward,  general  manager  for  Edgar  Allen  &  Co., 
Ltd.,  of  Sheffield,  was  in  San  Francisco,  on  his  way  to 

Japan. 

E.  M.  Wilkinson  has  returned  from  the  Pis  Pis  district 

of  Nicaragua,  where  lie  spent  the  past  winter  in  examina- 
tion work. 

A.  Newman  and  R.  L.  Beals  have  opened  offices  as  con- 
sulting mining  and  metallurgical  engineers  in  the  Mills 

building,  San  Francisco. 

Obituary 

Saburosuke  Mitsui,  who  died  at  his  villa  at  Kamakura, 

Japan,  April  5,  was  the  head  of  the  Mitsui  Mining  Co.,  the 
mining  branch  of  Mitsui  &  Co.,  Ltd.  The  family  is  one 

that  can  be  traced  back  to  Takayusu  Mitsui,  a  feudal  lord 

of  the  sixteenth  century,  and  it  was  one  of  the  great  com- 
mercial institutions  of  Japan  even  before  the  restoration. 

Saburosuke  Mitsui  was  born  in  1S50  and  was  a  clerk  in 

the  Kyoto  office  of  the  firm  when  the  sbogunate  was  abol- 
ished. Like  many  other  young  Japanese  of  that  time,  he 

threw  in  his  lot  with  the  progressives.  He  spent  two  years 

in  the  United  States  studying  and  returned  to  take  a  posi- 
tion in  the  mining  department,  of  which  he  subsequently 

became  the  head.  Under  his  administration  the  Miike  col- 

liery and  other  mines  belonging  to  the  company  were 

equipped  with  the  most  modern  machinery,  and  a  large  and 
efficient  organization  was  built  up.  He  was  one  of  the  men 

who  contributed  to  the  making  of  modern  Japan  and  of  the 

little  but  influential  group  that  formed  a  link  between  his 
home  country  and  America. 

Market  Reports 

I    IO     \l        >ll      I     \l       1-111,     I     - s;oi  i  ranolaoo  u 

.4.  ntlrm.m     11-11)1'        tjulrkallver    (Hoik)   .41 M 
'  I..;  —  n..,-  I  in  17— iKto 

Pit  Load  1.1     .1.'       Bpaltai    7(— 7|« 
Zinc  dual.  1400  lb.  cuk>.  per  100  lb.,  •mull  Iota  SU.0O— e.76;  lariii  17  .  • 

ill    i  vl     run  is 

n  Ire  fi  om  Now  v.irk. ) 
NEW  TORK,  May  t     Tho  coppoi   markol  ■-■  aal  this 

woek,  business  t..-inir  done  mainly  by  a   id-hand  produ 
mi. i  prloaa  remaining  > 
smiri   load   was    pressed    for   sals,     in    speltor   there   waa   a 
greater  business  than  last  week,  but  at  lowi  I  ver- 
age   dally    prices    in   cents    per    pound,    based   on    wholesale 
transactions,  Btandard  loan. is,  are  given  below, 

Electrolytic  Silver, 
Date.  Copper.  Lead.         Spelter,      peroz.. 
May    -J       16.70  4.18  6.65  61 

       16.70  4.18  Hi.,  801 
••      4       li  4.18  6.60  60| 

6   Sunday.  No  market. 
'•      li       10.65  1.18  6.60  601 

7       10.60  4.18  6.64  601 
■•      8.      16.60  4.18  6.65  90| 

LONDON    QUOTATIONS 

(By  cable,  through  the  courtesty  of  C.  S.  Burton  &  Co., 
New  York.) 

Hay  0. 
Camp  Bird  Ltd   8    7 
Kl  i  iro        4 
Esperanza       7| 
Orovllle  Dredging       H 
Santa  (li-r  truths        7 
Tomboy        61 

COPPER   SHARES — BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices. May  9. 

Adventure   8     91 
Allouez       43J 
Calumet  &  Arizona       70| 
Calumet  &  Hecla      180 
Centennial       24 
Copper  Range       57$ 
Daly  West         5) 
Franklin        13 
Granby        64] 
Greene  Cananea,  ctf.         81 
Me-Royale       26 
La  Salle         6g 
Mass  Copper         7 

Closing  Prices 
.May  II. 

Mohawk    8  62 
North  Butte      28 
Old  Dominion      53 

Osceola    116 

Qulncy      89 
Shannon      13J 
Superior  &  Boston    M        26 
Tamarack      18 
Trinity        61 

Utah  Con      131 
Victoria       4 
Winona       6j 

Wolverine    109 

NEVADA  STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  May  9. 

Atlanta   8  .26 

Belcher   57 

Belmont    10.20 
B.  &  B   08 
Booth   10 
Chollar   07 
Combination  Fraction   12 

Con.  VIrglna   74 
Florence   70 
Goldfleld  Con    4.C0 
Gould  &  Curry   07 
Jim  Butler   61 
Jumbo  Extension   46 
MacNamara   25 

Mayflower..   8  .05 
Mexican    2.90 
Midway   66 
Montana-Tonopah   „   3.40 
Nevada  Hills    1.96 

Ophlr    1.45 
Pittsburg  Silver  Peak   1.S2 
Round  Mountain   49 

Savage   13 
Tonopah  Extension    2.20 
Tonopah  of  Nevada   7.50 
Union    1.20 
Vernal   15 

West  End    2.17 

MINING    STOCK  QUOTATIONS — NEW  YORK 
(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 
May  9. 

Amalgamated  Copper   8  82 
A.  S.  &  R.  Co        85 
Braden  Copper         6| 
B.  C.  Copper  Co         Si 
Chlno       29 
First  National         23 
GIroux         6j 
Goldfleld  Con         4 
Greene-Cananea         8i| 

Holllnger        124 
Inspiration        188 
Kerr  Lake               2j 
La  Rose         3| 

Mason  Valley        llg 

McKlnley-Darragh         lg 

Closing  Prices. 

May  9. Miami  Copper..   8  24i| 
Mines  Co.  of  America    3 

Nevada  Con    21J 
Nlplsslng    7J 
Ohio  Copper   -  IB 

Ray  Con    19 
Term.  Copper    42 
Tonopah  Belmont    93 
Tonopah  Ex    21 
Tonopah  Mining    6J 
Trinity    6 
Tuolumne  Copper    3| 

Utah  Copper    62} 
West  End    2} 
Yukon  Gold   „    3 
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Company  Reports 

CHIN'O  COPPER  CO. 

The  properties  of  tliis  New  Mexican  porphyry  copper 
mine  were  described  in  the  Mining  anil  Scientific  Prees, 

March  .'to.  Below  is  given  the  income  account  for  the  year 
ended  December  Ml  last,  and  covering  the  first  period  of 
production.  Further  details  regarding  the  operation  of 

the  company  will  he  printed  later. 

INCOME   ACCOUNT    FOR    THE    YEAR    ENDED 
DECEMBER  31.    1911 

Operating  revenue: 
Copper  produced    (986.876    lb.    it    18.36.)      (181,231.71 

Operating  expensi 
Mining      $      7,682.55 
Freight   on    ore             4,546.40 
Milling          53,171.79 
Treatment,  refining,  and  freight....      31,819.25 
Selling  commission             1.312.32          97 

Net    operating   profit      t   33.249.4S 
Net   miscellaneous  income,  dividends,  rentals,  rov- 

.  etc          85,228.29 

Net  income  for  year      8118,472.76 
SUMMARY  OF   PROFIT   AND   LOSS 

Balance  to  credit  of  proiii  am]  loss,  Dec.  81,  1910..   9165,972.97 
Net  Income  for  year  ended  Dec.  31.  1911   (as  above)      118,472.76 

Balance.    Tie.-.    81,    1911      (284,445.72 

UTAH  COPPER  CO. 

Details  of  the  operation  of  this  company  for  the  past 

year,  as  reported  by  D.  C.  Jackling,  general  manager,  are 

given  mi  another  page  of  this  issue.  Daring  the  year 
93,514,419  Hi.  of  copper  was  produced  at  a  cost  of  7.85c. 

per  pound,  yielding  a  net  profit  of  $6,237,928.  The  ore 

reserves  were  increased  by  exploration  to  a  total  of  301,- 
500,000  tons  of  fully  and  partly  developed  ore  of  an  avei 
age  copper  content  of  1532%.     The  extraction  of  copper 

was  increased  fr    20.51  lb.  per  ton  to  21.03  lb.  per   

Below  is  presented  the  income  account   For  the  year  ended 
December  31,  1911. 

INCOME    ACCOUNT    l"<H!    THE    TEAR    ENDED 
I  lECEMBER  81 .  191 1 

operating  revenue: 

Copper   prod   id    '  9:'..:,t  4.1 1 9  lb. 
at  12.6468c.)      (11,826,164.58 

produced   i  10,202,916  oz.  at 
$20)                804.068.32 

Silver    produced    (366.906.9fi    oz. 
at    63.3c.)        195,664.36 

Miscellaneous        165.56 
   (12  825  962  82 

•operating  expenses: 
Mining       (1,529,275.62 
SI  t  ipping  ore              361.060.07 
.Aline  development             216.125.61 

Total     for     mining    and     de- 
velopment      (2,096,461.20 

Freight    on    ore         (1,440,748.55 
Milling           1,950.988.88 
Treatment,  refining;,  and  freight     2,717,5 
Selling:  commission             lis. 261. fit 

        8.824.063.0' 
Net    operating   profit    (4,501.899.75 

Miscellaneous  Incomi 
Dividends    on    investments      (1,720.7 
Intel    -  [ved       3,12 1.83 Is         ...  10,1 

        1,766.995.11 

Total   Inc       •       (6.2fi^ 
Less: 

Interest    paid       30.9fiG.l2 

Not  profits    tor  year        (6,237,928. 1  I 

UNDrVIlfeD  PROFITS 

Balance  to  credit    undivided      fits,    December 
31,    1910       (3  696,6    i 

Net    profit    for    y.  I,    1911 
(as    above)        6,237,928. 1  I 

Total            (9.93  1 
Dividends    pan!    during    year   (4,703,022.00 
Part   of   prepaid    ore  account    Istrip- 

plng    expense!     written    off      2.600.000.00 
         7,203,0       

Balance.   December  81,    1911        (2.731.116.60 

'Note. — The  operating  expi  rises  Bhown  Include  the  aum  of (149,440.83  paid  in  taxea 

HAY  CONSOLIDATED  COPPER  CO. 

The  essential   features  of  the   lirst   year's   work  of  this 
C   puny,    which    is   one   of   the   Arizona   porphyry    copper 

mines,  were  presented  lasl  week.  The  properties  of  the 

company  wore  described  in  detail  in  the  Mining  and  Scien- 
tific Press,  September  2,  1911.  The  profit  and  loss  account 

for  the  year  ended  December  31,  last,  is  given  below,  and 
further  details  of  operations  will  be  printed  later. 

Operating  revenue: 
Copper    produced     (14.935,047     lb., 

at    13.0Sc   (1,963,627.06 
Silver  produced   (1,788,534  oz..  at 

53.46c  i         926.71    (1,964,568  71 
Operating  expenses: 

Mining       (556,397.68 
Freight  on  ore    247.856.12 
.Milling         405,166.49 
Freight,   treatment,  and  refining.  564.019.57 
Selling  commission       19.706.10 
Bullion     tax        13.862.71       1,807.008.67 

Net  operating  profit         (    147,546.10 
Miscellaneous    income: 

Dividends    on    investments   (191.875.00 
Net     income     from      rentals,      tele- 

phone,   light,    power,    etc        25.02S.17          217,503.17 

Total    Income         (    365.048.27 
Less    interest       66.407.83 

Net    profit    for    year      (     298,610.44 

NEVADA  CONSOLIDATED  COPPER  CO. 

This  company  has  capital  slock  outstanding  to  the  value 

of  $9,996,700  and  bonds  to  the  value  of  $500.  The  net 

profit  for  the  15  months  ended  December  .'11.  mil.  was 
$4,336,217.  Of  this, .$633,347  was  written  off  for  the  ini- 

tial cosl  of  ore  extracted  during  the  period.  The  deferred 

charge  for  stripping  in  excess  of  the  amount  charged  to 

operating  expenses  was  if!13S  ,:>4H.  Durintr  the  15-months 
period  3,338,242  ions  of  ore  of  an  average  copper  content 
of  I.sik,  was  milled,  with  an  average  extraction  of  67.59%, 

yielding  78,541,270  lb.  copper  al  an  average  cost  per  pound 
of  6.97c.  Five  quarterly  dividends  amounting  to  $3,746,894 

were  paid.  The  profit  ami  loss  account  lor  the  lo  months 
ended  Decemher  31,  It'll,  is  as  follows: 

Gross  revenue: 

Copper  produced    (78,641,270  lb. 
at    12.60c.)       (9,818,861.98 

Gold   and   Silver    produced           595.185.09      (10,418,447.07 

  .ting  expenses: 
Mining,  including  proportion  of 

stripping    expense       $1,072,121.76 
Freight   ..ii   ore       893,310.50 Milling       1.531.859.17 
Smelting       1.485,634.90 
Rent   of   Steptoe   plant    (includ- 

ing di  preciation  i       1,467,610.24 
Freight    and    refining           1,145,810.90 
s.-lling  eonimission       97,144.70 

  ;           7,693,492.17 

Net  operating  profit        (  2,719.951.90 
Mf! —  llaneous    income: 

Dividends  on    investments   (1.527. 160. 02 
Interest   on    bonds              C2.500.00 
Int.  rest    and    discount    11.241.44 
Rents  and  miscellaneous  income  10,260.81          1,624,162.27 

Total   iiu   i.           (  4.344,117.17 
less  maintenance  Cumberland-Ely  property  7.900.55 

Nil    profit    for   the    15    months   available 
for  dividends       (  4.336.216.62 

Mn  t  is  being  mined  in  the  Charleston  district,  near 

Westport,  Xew  Zealand,  by  a  private  syndicate,  whose  head- 
■  are  in  Christehurrh.  The  first  shipment  of  a 

ton  was  recently  made  to  London,  and  a  further  consign- 
ment will  he  ready  soon,  ft  is  understood  that  there  is 

an  increased  SBmand  for  mica  for  electrical  and  other 

purposes,  and  it  is  calculated  that  the  quality  and  accessi- 
bility  of  the  Charleston  product  will  make  mica-mining 
there  profitable.  The  mica  deposits  al  Charleston  are  fairly 
extensive. 

Japan's  consumption  of  Chilean  nitrate  increased  from 
5892  Puis  in  1907  to  23,000  tons  in  1011.  and  it  is  expected 

that  40,000  tons  will  he  required  for  1012. 
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Production  of  Copper  in  1911 

B]  B,  s.  Bi  ii 

'The  smelter  production  of  primary  eoppei  in  the  United 
^t;it«—  in  loll  was  1,097,232,749  lb.,  as  compared  with 

"!i  Id.  Iii  1910,  mi  increase  of  about  1.5%,  The 
production  for  1911  is  the  largest  in  the  history  of  the  in 

dostry.  In  the  following  table  the  production  for  i!'ll  i~ 
apportioned  to  the  states  in  which  the  copper  was  mined. 
The  total  i>  made  np  oil  the  fine  copper  content  of  blister 

produced  and  of  the  smelter  output  of  inur"t  and  anode 
copper  from  Michigan.  The  production  of  1910  is  given 
for  comparison.  This  report  is  based  on  returns  from 
every  known  company  which  treated  copper-bearing  ma- 

terial in  1911. 

Production  oj  Coppeb  in  thb  United  Statbs  ds 

1910  ami  1911 

Iter  output,  in  pounds  Bne.) 
1910.  1911. 

Alaska          4,311,026  22,314,889 
ma        297,250,538  303,202,532 

California         45,760,200  35,835,651 

Colorado           9,307,497  9,791,861 
Georgia       724    

tdaho          (i.s77.."ii;.  1,514,116 
Maryland        23,555 
Michigan      221,462,984  218,185,236 
Missouri       640,411 
Montana       283,078.47::  271,814,491 
Nevada       64,494,640  65,561,015 
New  Hampshire     12,409            

New  Mexico      3,784,609  2,860,400 
North  Carolina      181,263  13,699 
   22,022  125,943 

Pennsylvania     740,626  661,621 
Philippine  Islands     1,781  9,612 

Smith  Dakota     43  1,607 

Tennessee       16,691.777  18,965,143 
Texas       2,961  105 
Utah       125,185,455  142,340,215 
Vermont       1,935   
Virginia     105,313             
Washington       65,021  195,503 
Wyoming       217,127  130,499 
Undistributed    603,570  44,645 

1,080,159,509        1,097,232,749 
•Includes  Missouri. 

Refined  Copper. — The    total    production    of   new   refined 
copper  in  1911  was  1,433,875,026  lb.     This  was  the  largest 

output  in    the  history  of  the  industry,   exceeding   that   of 

1910  by  11,835,893  lb.    The  production  of  electrolytic,  Lake, 

lasting,  and  pig  copper  from  primary  sources  and  the  pro- 

duction of  secondary  copper  by  the  regular  refining  plants 

in  1911  is  shown  in  the  following  table : 

Production  of  Primary  and  Secondary  Copper,  1911, 
in  Pounds 

primary 

1911. 

Domestic.  Foreign. 

Electrolytic          823,507,764  332.604,223 
Lake         218,185,236    

Casting     \  22,977,534    

Pig      :..  I  36,600,269    

1,101,270,803  332,604,223 

1,433,875,026 

•Advance  statement  by  the  U.  S.  Geological  Survey. 

Electrolytii 

Total  secondary 

19,093,622 

9,803,106 

-..727 

Total   output             1(461,771,753 

The  figures  for  Lake  copper  include  the  Michigan  eoppei 

thai  was  electrolytically  treated,  [n  addition  to  tin1  sec 
miliary  material  treated  by  the  regular  refining  companies, 
plants  treating  secondary  material  exclusively,  produced  n 

total  of  186,311,000'  lb,  of  copper  as  copper  and  in  i 
and  other  alloys  of  copper,  making  a  total  producti   
2M. 207.727  lb.  from  secondary  Bources.  Of  this,  at  least 
62,000,000  lb.  was  produced  by  remelting  clean  scrap  pro 
dueed  in  the  process  of  manufacture  of  copper  and  brass 
articles,  [f  the  output  of  plants  treating  purely  secondary 
material  is  added  to  the  production  of  the  regular  refining 
companies,  the  contribution  of  the  United  stales  to  the 

world's  supply  of  copper  for  1911  is  found  to  be  1 ,648, 

082,753  pounds. 
Stocks. — Returns    from    all   smelting   and    refining   com 

panics  show  that   be    following  stocks  of  electrolytic:   Lake, 

easting,   and   pig  copper   were   on    baud    at    the   beginning 

and  end  of  the  year  1911,  in  pounds: 

January   1,   1911       122,803,656 

January  1,  1912        88,372,195 

Decrease  during  1911         34,431.461 

In  addition  to  the  stocks  of  refined  copper,  there  were 

reported  as  at  the  smelters,  in  transit  to  the  refineries,  and 

at  the  refineries,  blister  copper  and  material  in  process  of 

refining  to  the  amount  of  219,864,749  lb  January  1,  1912, 

as  compared  with  245,218,530  lb.  January  1,  1911. 

Consumption. — The  apparent  consumption  of  refined  new 

copper  in  (be  Unite. 1  Slates  in  1911  was  about  6S1. 7011,000 

lb.  In  1910  it  was  about  732,400,000  lb.  The  method  em- 
ployed in  determining  the  quantity  of  copper  retained  for 

domestic  consumption  is  shown  in  the  following  tabic.  It 

does  not  take  into  consideration  stocks  of  copper  held  by 
consumers. 

Apparent  Domestic  Consumption  of  Refined  New 

Copper  in  1910  and  1911,  in  Pounds 

Total    refinery   output    of    new        1910.  1911. 

copper      1,422,039,135     1,433,875,026 

Stock  at  beginning  of  year. . . .    141,486,244       122,803,656 

Total  available  supply   1,563,525,379     1,556,678,682 

Refined  copper  exported   "708,316,543      *786,553,20S 
Stocks  at  end  of  year      122,803,656         88,372,195 

Total  withdrawn  from  supply   831,120,199       874,925,403 

Apparent  consumption       732,405,180      f681,753,27!> 

•Exports  of  pigs,  bars,  ingots,  plates,  etc.,  reported  by 
the  Bureau  of  Statistics. 

tThe  apparent  consumption  as  here  calculated  differs  con- 
siderably from  the  domestic  deliveries  reported  by  the  Cop- 

per Producers'  Association.  This  difference  is  accounted 
for  chiefly  by  the  difference  in  export  figures  as  reported  by 

the  Bureau  of  Statistics  and  the  Copper  Producers'  Asso- 
ciation, owing  to  the  fact  that  the  two  sets  of  export  figures 

are  based  on  a  slightly  different  period  and  therefore  may 
show  considerable  difference  for  any  one  year. 

If  to  the  681,700,000  lb.  of  new  refined  copper  is  added 

the  214,207,000  lb.  of  secondary  copper  and  copper  in  alloys 

produced  during  the  year,  it  is  found  that  a  total  of  895.- 

900,000  lb.  of  new  and  old  copper  was  available  for  domes- 
tie  consumption.  A  more  comprehensive  report  is  being 

prepared  and  will  soon  be  published.  Copies  can  be  ob- 
tained upon  request  to  the  Director  of  the  U.  S.  Geological Survey. 

■  Subject  to  revision. 
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Concentrates 
Most  of  these  are  In  reply  to  questions  received  by  mall. 

Our  readers  are  Invited  to  ask  questions  and  give  Informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

TN  Hie-  Guerrero  mill  al  Pachnea,  tailing-  from  the  Wilfley 
tables  is  conveyed  in  a  launder  having:  a  3%  grade.  It  is 

necessary  to  mechanically  shake  the  launder  in  order  to  get  a 
regular  How. 

T^O  cement  iron  in  stone  make  a  putty-like  substance  of 

■*■  finely  ground  brick-dust  stirred  into  melted  rosin. 
Set  the  iron  into  the  hole  in  the  stone  and  pour  the  hot  putty 

around  il.  Push  bits  of  heated  brick  into  tin-  mass,  smooth 

oil',  and  let  cool.  This  cement  is  not  affected  by  the  weather 
and  does  not  injure  the  iron,  but  holds  it  firmly. 

T^EEDING  conveyor-belts  by  means  of  a  steam-shovel  in- 
volves  the  difficulty  of  converting  an  intermittent  into 

a  continuous  supply.  If  the  belt  be  large  enough,  42  to 

48  inches,  the  difficulty  is  easily  met,  and  in  the  coal-yards 
5-yard  clam-shell  buckets  deliver  to  conveyor-belts  and  work 
smoothly.  With  wet  sticky  material  of  irregular  size  there 
would  he  more  trouble,  ami  yet  in  certain  situations  the 
combination  of  belt  and  shovel  is  better  than  the  usual 

system  of  tracks  ami  ears. 

A  SOLDERING  fluid  which  will  not  rust  or  corrode  the 

soldered  parts  can  be  made  by  dissolving  as  much 
zinc  in  hydrochloric  acid  as  the  acid  will  take  up,  and 

then  adding  water,  glycerine,  and  alcohol.  To  one  part 

of  glycerine  add  one  part  of  alcohol  and  one  part  of 
water,  then  add  two  parts  of  the  zinc  chloride  solution. 
This  fluid  can  be  used  lor  all  kinds  of  soldering  and  has 

been  found  especially  desirable  for  greasy  or  dirty  work 
as  well  as  for  soldering  to  iron.  It  is  claimed  that  the 

glycerine  prevents  rust,  which  plays  havoc  with  soldering 
fluids  which  contain  hydrochloric  acid. 

T  OSS  of  cattle  because  of  pollution  of  streams  by  eya- 
aide  waste  is  occasionally  reported,  but  facts  are  bard 

In  obtain.  At  the  El  Tigre  mine  when  the  mill  firsl  stalled 
there  was  trouble  from  this  source,  but  the  cause  of  the 

difficulty  was  promptly  detected  and  a  remedy  applied. 
Sinli  loss  is  not  apt  to  occur  in  the  course  of  regular  work. 

II  is  only  where,  because  of  leakage  or  some  temporary 
accident,  solutions  of  unusual  strength  get  away,  that  there 

is  complaint.  In  the  case  in  point,  the  company  was  pro- 
tected against  damage  suits  through  owning  absolutely  the 

land  on  both  sides  of  the  stream  for  fourteen  miles  below 
the  mill. 

DUMPS  often  give  (rouble  because  of  an  unequal  pressure 

within  the  steam-chest  acting  on  the  area  of  the  steam- 

valve,  or  the  valve-stem.  As  the  valve-stem  extends  through 
only  one  side  of  the  steam-chest  there  is  a  constant  ten- 

dency to  blow  it  out.  To  overcome  this  trouble  the  use  of  a 

coil  spring  between  the  bracket  and  collar  has  been  recom- 
mended. This  spring  should  be  given  sufficient  tension  to 

counterbalance  the  action  of  the  steam  acting  on  the  area 
of  the  valve-stem.  While  the  action  of  the  steam  is  to  force 

the  valve-stem  out  of  the  chest,  the  spring  forces  it  in  again 
and.  therefore,  the  forces  are  neutralized  and  the  valve- 

stem  slays  where  it  is  left  by  the  tappet  arm. 

TITOUD-FIRED  reverberalory  furnaces  of  large  >ize 
have  been  used  in  Australia  for  many  years,  accord- 

ing lo  Edgar  Hall.  At  the  Silverspur  mine.  Queensland. 
I  hey  have  been  used  in  sizes  ranging  from  17  to  40  ft. 

from  bridge-wall  lo  skimming  door.  40  ft.  being  the  larg- 
est size  now  in  use.  Furnaces  wider  than  15  ft.  have  nol 

been  used  al  Silverspur.  but  at  Burraga.  N.  S.  W.,  a  fur- 
nace 50  ft.  long  is  used.  No  difficulty  is  experienced  in 

healing  these  furnaces  with  wood;  no  other  fuel  is  used, 

ami  a  longer  furnace  could  be  built  if  conditions  should 

make  it  desirable  to  do  so.  The  ore  is  not  easy  to  smell. 

and  the  matte  fall  is  only  3.5%.  The  40-ft.  furnace  smelts 

40  Ions  per  24  hours,  nearly  all  of  which  has  to  be  slagged. 

Decisions  Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press.   — ■    — 

•Minim;  Claims — ADVERSE  POSSESSION 

The  claimant  lo  mineral  lands  of  the  United  Stales  who 

lias  been  in  their  open,  exclusive,  adverse  possession  for  a 

continuous  period  equal  to  thai  required  by  the  local  statute 
of  limitations  governing  adverse  possession  of  real  estate. 
is  relieved  of  the  necessity  of  making  proof  of  posting  and 

recording  a  notice  of  location,  but  he  must  be  able  to  show, 

in  a  quiet-title  suit,  that  he  has  complied  with  the  require- 
ments of  a  discovery  and  annual  assessment  work. 

Humphreys   v.   Idaho   Gold   Mines   Development   Co., 
(Idaho)  120  Pacific,  823.    January  S.  1912. 

Placer  Mines — Enjoining  Discharge  of  Debris 

A  person  who  has  located  and  is  operating  a  placer  mine 
along  or  across  a  stream  of  water,  is  entitled  to  a  reasonable 

and  proper  channel  and  the  water.  However,  such  miner 

has  no  legal  right  to  dump  his  milling  debris  into  the  chan- 

nel or  stream  and  allow-  it  to  be  carried  down  by  the  water 
to  the  land  of  a  lower  proprietor,  or  to  fill  up  the  chan- 

nel to  the  injury  of  such  proprietor.  In  order  to  avoid 
such  threatened  injury,  the  miners  may  be  enjoined  from 

continuing  to  so  discharge  such  debris. 

Provilt    b.  Bailey,   (Oregon)    121    Pacific.  861.     March 
10.  1012. 

Look  Claims — Discovert  and  Exploratory  Work 

One  who.  not  having  actual  possession  of  mineral  laud 
of  the  United  States,  seeks  to  recover  it  from  another,  mrlst 

show  a  prior  valid  location.  Such  a  location  can  be  held 

valid  only  where  the  locator  has  complied  with  the  re- 
quirements of  the  state  law  as  to  discovery  work,  and  has. 

within  the  time  by  law  allowed,  made  a  discovery  of  a 

"vein  or  deposit  of  rock  in  place."  He  cannot  leave  his 
claim,  allow  another  person  to  make  a  location  thereon, 

and  then  eject  the  junior  locator  by  completing  his  own 

discovery  work  and  rendering  nugatory  the  work  already 

done  by  the  junior  locator. 

Ferris  v.  McXally.    (Montana)    121   Pacific.  SS0.     Feb- 
ruarv  15.  1912. 

Miners  Liexs^Notice  ok  Non-Responsibility 

Where,  as  in  Colorado,  it  is  provided  that  in  order  to 

relieve  a  mine-owner  from  liability  for  mechanics'  liens 
filed  by  employees  of  his  lessee  or  vendee,  notices  of  non- 

responsibility  for  labor  or  materials  furnished  at  the  re- 
quest of  such  lessee  or  vendee  must  be  posted  on  the  claim, 

a  mine-owner  cannot  escape  such  liability  by  merely  pro- 
viding in  a  working  contract  of  sale  that  the  purchaser 

shall  post  such  notices.  If  the  purchaser  fails  to  do  so, 

the  laborers  or  material-men  may  enforce  their  liens  upon 
the  claim  in  the  manner  authorized  by  law. 

Pike  v.  Empfield.  (Colorado)  120  Pacific,  1055.    Janu- 

ary 8.  1912. 

Statute  of  Limitatioxs — Measure  of  Damages 

Where  an  underground  trespass  was  committed  and  ore 

secretly  and  fraudulently  taken  from  another's  property, 
the  statute  of  limitations  runs  from  the  dale  that  I  he  true 

owner  of  the  ore  discovered  the  trespass  and  not  from  the 
date  at  which  it  was  committed.  The  measure  of  damages 
in  such  a  case  is  the  value  of  the  ore  in  the  mine  at  the 

dale  nf  taking,  with  interest  from  that  date,  where  the  tak- 
ing was  without  oppression,  fraud,  or  malice.  If  there 

was  oppression,  fraud,  or  malice  hi  the  taking,  then  the 
value  of  the  ore  as  finally  mined  and  milled  would  be  the 
measure,  the  cost  of  mining  and  milling  being  added  as 
punitive  or  exemplary  damages. 

Lightner  Mining  Co.   v.  Lane  et   al.    (California)   120 
Pacific.  771.     January  22,  1912. 
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EDITORIAL 

TIIK  Oral  animal  report  "i  the  Director  of  the  United 

States  Bureau  of  Mines  is  a  consistent  record  '>f 

good  work,  justifying  the  hopes  of  those  who  insisted  on 
the  establishment  of  the  Bureau. 

SEVERAL  parties  "i  pros]   tors  have  lefl  San  Fran 

cisco  recently  for  Bolivia,  where  placers  north  of  La 

Paz  are  attracting  attention.  <)nc  part]  of  American 

miners  cleaned  up  '-Mil  ounces  of  gold  from  a  single  bar 
laBl  season,  and  reported  colors  for  some  distance  higher 

1 1 1  ■  the  stream, 

STIRRING  up  race  prejudice  to  carry  elections  is  a 

disreputable  kind  of  politics  that  usually  indicates 

loss  of  hope.  In  California  the  attempt  i<>  make  capital 

tor  Mr.  Tafl  by  exploiting  Mr.  Roosevelfs  message  rela- 

tive i"  the  Japanese  at  the  time  of  the  school  troubles  in 

San  Francisco  was  a  reminder  of  back-woods  politics  in 
the  South. 

H  1(111   GRADE,   the  new  name   for  an   old   district    in 

Modoc  county,  California,  continues  to  attract    pros- 

pectors and  promoters  despite  the  fact  that  the  ground  is 

covered  with  snow  and  fully  staked.  For  reasons  given  in 

our  editorial  April  6,  and  by  Mr.  W.  11.  Storms  elsewhere, 

we  see  no  reason  as  yet  for  getting  exeiled.  There  are  small 

erratic  streaks  of  rich  ore  in  the  district  and.  as  always, 

a  stampede  into  such  an  area  may  result  in  the  discovery 

of  important  deposits.  We  hope  it  may  in  this  ease,  but 

till  the  snow  melts  there  will  be  more  money  made,  and 

lost,  iii  trading  locations  than  in  prospecting. 

JAPANESE  authorities  promulgated  April  10  a  new 

customs  tariff  for  Korea.  According  to  the  new 

schedule,  metal  manufactures  and  hardware  in  general  must 

paj  a  duty  of  71 :'■>  per  cent  ad  valorem  based  on  the  value 
of  the  articles  at  the  port  of  entry.  An  exception  is  made 

in  favor  of  tools,  instruments,  machinery,  explosives,  ami 

chemicals  necessary  to  the  digging  or  mining  of  gold,  silver, 

and  copper  which  are  imported  by  persons  engaged  in 

mining  work  for  their  own  use,  provided  that  such  articles 

are  recognized  as  reasonable  by  the  customs  officials.  Owing 

to  the  large  American  mining'  interests  in  Korea  this  ex- 

ception is  especially  important. 

OUli  New  York  correspondent,  in  writing  of  the  Miami 

(upper  Company  recently,  stated  that  the  annual  re- 

port diil  not  show  the  cost  of  copper  laid  down  in  New 

York.  This  is  an  error,  the  figiire,  9.103  cents  per  pound, 

being  given  in  the  table  showing  the  copper  account.  The 

price  5.80  cents  used  in  Mr.  Gottsberger's  report  is  merely 
the  cost  at  the  mine  less  the  credit  for  silver  and  house 

rentals.  Mr.  J.  Parke  Chancing,  in  discussing  the  report, 

■  alls  attention  to  the  fact  that  the  percentage  of  extraction, 

73.37,  is  not  a  true  index  of  what  may  be  expected  when 

the  interior  and  unoxidized  mass  of  ore  is  reached.  The 

mining  cost,  $1.21  per  ton,  may  also  be  expected  to  be 

reduced  after  the  top  layer  of  ore  has  been  removed  and 

regular  caving  begun. 
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AUSTRALIANS  are  already  beginning  i"  plan  for  bo 

exposition  at  Perth  i"  signalize  the  completion  of 
their  first  transcontinental  railway,  construction  of  which 

has  just  begun.  It  i-  especially  appropriate  that  the  cele- 
bration be  held  at  the  western  end  of  the  lint',  since  the 

coming  of  t lie  rails  will  make  BVemantle  the  first  port  of 

eal!  for  European  boats  and  establish  a  now  Golden  date 
in  the  south  seas. 

A  UNIQUE  Company  recently  organized  is  the  Research 
Corporation,  with  offices  at  63  Wall  street,  Xew  York, 

and  of  which  the  following  well  known  gentlemen  are  di- 
rectors: Messrs.  William  L.  Dudley.  T.  Coleman  du  Pont, 

Frederick  A.  Goetze,  Elon  H.  Hooker,  Hennen  Jennings, 

Charles  Kirchhoff,  Benjamin  B.  Lawrence,  Arthur  D.  Little, 

John  B.  Pine,  Lloyd  X.  Scott,  Charles  A.  Stone.  James  J. 

Storrow,  Elihu  Thomson.  Charles  D.  Walcott,  and  Mark  S. 

Reardon.  The  project  is  primarily  due  to  the  unselfish 

initiative  of  Mr.  F.  G.  Cottrell,  ably  seconded  by  those 

named,  and  others.  These  gentlemen  have  joined  together 

and  propose  to  devote  time  and  money  to  the  development 

by  research  and  commercial  methods  of  inventions  to  which 

patent  rights  are  to  be  acquired  by  purchase  or  otherwise. 
The  peculiar  feature  of  the  enterprise  is  that  there  can  be 

no  profit  to  any  one  concerned,  all  funds  realized  being 

dedicated  to  "the  advancement  and  extension  of  technical 

and  scientific  investigation"  under  the  auspices  of  the 
Smithsonian  Institution  and  such  other  scientific  or  educa- 

tional institutions  as  the  directors  may  select.  In  other 

words,  the  plan  involves  endowment  of  research  through 

the  profits  of  invention,  and  it  is  big  with  possibilities. 

Already  valuable  patent  rights  have  been  assigned  to  the 

corporation,  and  others  have  been  offered.  Apparently  in- 

ventors are  as  willing  to  aid  the  enterprise  as  are  the  busi- 

ness men  concerned,  and  the  whole  project  affords  a  grate- 
ful contrast  to  the  mercenary  side  of  human  nature  that  is 

too  frequently  in  evidence. 

D  USSLV  proposes  to  close  to  prospecting  the  "manifestly 

-!■*-  gold-bearing"  lands  that  belong  to  the  Crown  and  to 
dispose  of  them  by  auction.  There  is  no  objection  to  this 

in  principle,  but  it  is  doubtful  whether  in  Russia  the  ter- 

ritory has  been  sufficiently  prospected  to  warrant  such 

action.  Unless  the  lands  are  manifestly  gold  bearing  in 

fact,  no  one  can  afford  to  bid,  and  also,  unless  the  Govern- 

ment provide  other  means  for  stimulating  prospecting,  de- 

velopment will  stop.  On  another  page  Mr.  T.  F.  Van 

Wagenen  takes  strong  ground  against  any  interference  with 

the  prospector,  who,  he  states,  does  not  exist  in  Mexico 

and  Canada.  The  rapid  growth  and  manifest  prosperity 

of  the  mineral  industry  in  these  countries,  and  especially 

in  Canada,  seems  to  indicate  thai  there  are  other  methods 

of  stimulating  the  finding  of  ore  deposits,  than  the  par- 

ticular ones  adopted  in  the  United  States.  Mr.  Van 

Wagenen  thinks  that  development  in  both  Canada  and  Mex- 

ico has  been  checked  by  the^  failure  to  give  a  lee  title 
and  the  absence  of  extralateral  rights.  This  opinion  in 

the  matter  is  entitled  to  the  greatest  respect ;  but  prospect- 

ing is  equally  inactive  in  many  parts  of  the  United  States 

under  conditions  exactly  the  reverse,  and  mineral  develop- 

ment has.  on  the  whole,  bain  as  rapid  in  the  Joplin,  Mis- 

souri, district  as  anywhere — and  there  are  not  only  no 
extralateral  rights,  but  high  royalties  must  be  paid.  The 

ilem  of  securing  economical  development  of  the  mineral 

wealth  of  a  country  is  by  no  means  simple.  If  the  experi- 

ence of  the  world  counts  for  anything,  there  are  various 

methods  of  approach,  and  it  may  be  that  no  method  is 

inherently  bad  or  in  itself  good,  that  the  choice  of  system 

must  be  determined  by  the  particular  conditions  obtaining 

;it  any  given  time  and  place.     Pragmatis   tay  well  be 
working  rule  as  well  as  a  close!   philosophy. 

rPHE  FIGHT  made  at  Washington  to  convert  the  San 

■J-  Francisco  mint  into  a  mere  assay  office  calls  attention 

io  one  of  the  peculiarities  in  the  rules  of  the  House  of 

Representatives,  one  which  gives  large  power  to  the  ruling 

clique  of  the  moment  in  the  Appropriations  Committee. 

A  bill  framed  by  this  committee  is  based  upon  the  work  of 

sub-committees,  and  neither  the  recommendation  of  a  sub- 
committee nor  of  the  committee  is  made  public,  even  to 

members  of  the  House  not  on  the  committee,  until  the  bill 

as  a  whole  is  printed  and  laid  before  the  House.  Since  bills 

covering  hundreds  of  items  are  rushed  through  in  a  few 

days,  at  times  a  few  hours,  it  practically  results  that  the 

continuation,  expansion,  or  cutting  down,  of  any  branch  of 

the  public  service  is  decided  in  'star  chamber'  session  of 
three  to  five  men.  The  opportunity  for  reversing  the  action 

of  a  committee  is  so  limited  as  practically  not  to  exist  in 
most  instances. 

An  International  Dictionary 

A  correspondent  writes  to  suggest  that  an  enormous  field 

for  translators  of  American  textbooks  on  technical  subjects 

lies  open  in  the  Spanish-American  countries  to  the  south  of 

us.  That  we  have  been  remiss  in  cultivating  our  Latin 

friends  in  the  field  of  ideas  as  well  as  of  trade,  is  in- 

dubitable; of  this  we  are  often  reminded.  Part  of  the 

blame  unquestionably  lies  in  American  preoccupation  with 

I    affairs;  we  are  so  tremendously  busy  trying  to  com- 

prehend ourselves  and  do  all  that  is  necessary  to  our  own 

rapid  expansion,  with  its  necessary  readjustments,  that  there 

is  little  time  and  less  opportunity  for  cultivating  our  foreign 

friends.  But  part  of  the  difficulty  is  a  fundamental  one 

that  is  commonly  overlooked.  Many  persons  suppose  thai 

to  translate  a  hook  into  a  foreign  language  requires  only  a 

working  knowledge  of  the  language  and  a  few  weeks  work 

with  a  lexicon.  Nothing  could  be  further  from  the  truth, 

and  in  many  cases  it  is  almost  as  easy  to  write  a  new  hook 

as  to  make  a  really  good  translation  of  a  foreign  text.  Part 

of  this  is  due  to  the  fact  that  in  many  eases  no  exact 

synonyms  exist  for  words  of  a  foreign  lang-uage,  and  the 

situation  of  the  translator  is  much  like  that  of  the  pianist 

who,  playing  by  ear.  vainly  sought  to  pick  out  an  acco
m- 

paniment for  a  singer  whose  notes  were  of  uncertain  pitch. 

(living  up  in  despair,  be  remarked.  "It  is  no  use:  I've  tried 
it  on  the  white  keys  and  on  the  black  keys— it  must  be  in 

the  cracks." Even  more  serious  in  the  translation  of  technical  work- 

is  the  fact  that  often  the  ideas  represented  do  hot  exist  in 

the  foreign  country,  so  that  it  is  impossible  to  attempt 

translation  without  first  creating  a  vocabulary.  This  is  not 

so  true  of  Spanish,  but  is  especially  the  case  with  Oriental 

languages,  where  translation  involves  the  introduction  of  so 

many  new  words  as  to  present  almost  insuperable  difficul- 
ties. If  the  resourceful  translator  invents  words  the  natural 

result  is  that  several  words  become  current  for  the  same 

thing  and  the  final  outcome  is  compound  confusion.  In 

such  eases,  dearly  the  situation  must  be  met  from  within: 

if  the  people  of  any  country  wish  to  assimulate  the  knowl- 
edge and  culture  of  another  they  must  do  so  gradually  by 

building  up  an  equivalent  knowledge  and  culture  of  their 
own.  Learning  must  be  acquired  in  homeopathic  doses,  not 

en  bloc.  The  schools  and  universities  must  be  leaders  in 

the  movement,  seconded  by  journalism.  Translation  of 

technical  English  into  Spanish  is  possible  and  may  be  made 

profitable.  The  preparation  of  a  really  good  technological 

dictionary  covering  all  the  principal  languages,  something 

equally  needed,  would  be  the  greatest  possible  aid  to  inter- 
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Recent  Copper  Smelting 

ugh  i..  I..-  able  !••  present  this  week 

a  brief  account  of  copper  smelting  practice  ai  tin-  plant 

"i'  •!»•  •'   pagnie  .In  Boleo,  written  bj   a   well-informed 
inear.     This  is  interesting,  both  because  the  company 

does  n.ii  follow  tl   Miininn  American  custom  of  allowing 
access  to  the  plant  and  its  records,  and  be 

.mu>..  tin.  working  conditions  are  -..  exceptional.  The  slag 
analysis,  given  by  our  correspondent,  is  unusual  in  its 

composition,  though  not  in  its  character.  Assuming  thai 

tin'  alumina  a.ts  entire]]  a-  ..  base,  ami  that  manganese  is 
equivalent  to  iron  (the  statement  of  manganese  as  MnO 
evidently  being  merely  for  analytical  purposes),  ami  com- 

puting tin-  oxygen  ratios,  we  find  Sio.  8755;  Alt).  8.45; 
FeO.MnO,  2.1. 7;  CaO,  3.14;  or  an  oxygen  rati..  ..f  acid  !•• 

of  27.55  t..  1 1.26.  The  slag  is  evidently  slightly  more 
basic  than  bisillcate,  and  since  Mr.  II.  0.  Eofman,  in  bis 
admirable  work  upon  tin-  formation  temperatures  of 
silicates,  has  shown  that  the  substitution  of  MnO  for  FeO 

slightly  raises  the  temperature  of  slag  formation,  while 
Alt),  when  substituted  for  PeO  an. I  CaO,  lowers  the  tem- 

perature ..l'  slag  formation  until  three-eighths  of  those 
bases  has  been  replaced,  ami  then  raises  it  rapidly,  it  is  nol 
remarkable  that  tin'  furnaces  run  with  a  high  temperature 
in  the  gone  of  fusion,  a  considerable  degree  of  fluidity,  ami 
the  rapid  separation  of  the  high  specific  gravity  matte. 
Slav's  high  in  manganese  are  not  uncommon,  ami  Mr.  J.  A. 
Church  has  recorded  his  experience  in  smelting  silver-lead 
  icentrate  in  Arizona,  with  the  formation  of  a  satisfac- 

tory slag  containing  over  40  per  cent  manganese.  Our 
correspondent  employs  a  loose  expression  common  among 

metallurgists  in  speaking  of  slag  containing  a  high  per- 

centage oi'  Sill,  as  being  necessarily  an  acid  slag.  Per- 
centages depend  upon  weight,  while  the  acid  or  basic 

character  of  the  slag  depends  upon  the  molecular  rati.,  of 

'lie  acid  to  1  he  basic  constituents.  If  the  basic  con- 

stituents  have  small  atomic  weights  the  same  percentage 

..f  silica  which  represents  an  acid  slag  would,  with  bases 

of  large  atomic  weights,  represent   a  very  basic  slag. 

The  use  of  narrow  long  furnaces  at  this  plant  may  be 

contrasted  with  recent  development  of  smelting  practice 

at  the  Great  Falls  plant  of  the  Anaconda  Copper  Mining 
Company,  where  Messrs.  A.  E.  Wheeler,  superintendent, 

and  M.  W.  Krecji,  metallurgist,  under  the  management  of 

Mr.  C.  W.  Goodale,  have  developed  furnaces  84  inches 

wide,  the  necessary  blast  penetration  being  secured,  as  in 

the  iron  blast-furnace,  by  so  proportioning  the  cross- 
section  of  the  furnace  as  to  obtain  a  throttling  action  near 

the  top  of  I  he  shaft,  thus  causing  the  blast  to  spread 

throughout  the  smelting  zone  by  pressure,  rather  than  by 

depending  on  the  initial  velocity  of  the  blast  to  secure 

penetration.  The  use  of  this  design  has  permitted  a  lower- 

ing of  the  blast-pressure  to  20  or  25  ounces,  with  campaigns 

a  week  long  without  barring  off  crusts  at  the  tuyeres.  The 

wide  furnace  offers  less  radiating  surface  than  a  long  one. 

and  where  it  is  operated  so  that  barring  down  is  mini- 

mized the  resulting  economy  in  heat  requirement  is  worth 

hiefa  have 

mil. I.'    at    I  ,,|U    plant.      The    OOnVertetl    in.w 

ii    ■   '  'In'  Anaconda  type,  12  let  in  diameter  ami 
provided  with  20  tuyeres,  using  blast  at   11  or  12  1   1~ 

par  square  inch.    These  an  lined  with  magnesia  brick,  ami 
converter  has  made  ever  7000  tons  of  copper  without 

relining,  while  1   arlier  type  .,  ..1    the  same 

but     with    only     1".    tuyeres,    has    I   n     i   nli 
operation  since  March  9,  1910,  and  has  made  over  1 

t..n~  ..1  copper  from  a  28.9  per  cenl  copper  matte.     In- 

Oluding   eld    s   ds,   al... ul         I. .11    of   cold    material    has 

been  handled   per  ton  of  matte  converted,  SO  thai   tin-  i 
verier  has  treated  BOme  1.0. nun  tons  of  material  with  tl   m- 

lining.     This  is  a  record  of  which  the  able  metallurgists 

who   have    made    it    ma\    well    be    pn.il.1,   and    technical 

generally    may  share  in   their  pride,  since  it    is  undoubtedly 

to  a  considerable  degree  secured  by  the  employment  of  .. 

stall'  of  technically   trained  young  men  as  investigate] 
study  every  operation  ami  to  plol  records  ami  collect  data. 

so   that    each    day's   experience    may   serve   as   an    infallible 
guide  to  the  solution  ..I    the  problems  of  tomorrow.     There 

1-  n.i  wast.-  s..  regrettable  as  the  waste  of  experience,  and 

employment  of  trained  minds  is  cheaper  in  the  end  than 

the  cut  and  try  method  with  structural  steel,  labor,  fuel, 

ami  valuable  ore.  We  hope  later  t..  he  able  I.,  pp 
details  of  some  of  the  results  thus  secured,  and  we  take 

this  opportunity  t"  congratulate  the  metallurgists  concerned 

as  highly  upon  the  methods  employed  as  upon  the  results 
obtained. 

The  Oldest  Fossils 

Archean    rocks   wen-    al    one    time   supposed    t"    repre 
>,  11I    the    original    crust    of    the    earth,    and    in      tsonance 

with  then  prevalent  ideas  were  considered  I.,  he  necessarily 

..I'  igneous  origin.  'When  sedimentary  rocks  were  found  in 
what  had  been  considered  to  be  Archean.  the  Algonkian 

system  was  proposed,  to  include  all  the  rocks  lying  upon 
Ih.  original  crust  and  antedating  the  oldest  fossiliferous 

strata.  In  time  (lie  Algonkian  came  to  include  a  number 

of  series  of  rocks  occupying  a  definite  place  in  the  strati- 

graphic  column,  and  in  lime  fossils  were  found  in  some 

of  the  Algonkian  rocks,  notably  the  Belt  series  of  Mon- 
tana. Also  indubitable  sedimentaries  had  been  discovered 

in  the  redefined  Archean.  and  it  became  evident  thai  .< 

priori  definition  of  pre-C'ambrian  formations  would  lead 
to  constant  readjustment  of  boundary  lines  and  endless 

confusion.  Accordingly  the  attempt  to  adhere  to  the  old 

definitions  has  been  tacitly  abandoned,  and  in  America,  at 

least,  Archean  and  Algonkian  have  come  to  mean  certain 

systems  of  ancient  rocks  classified  on  ordinary  straligraphic 
grounds.  If  this  conclusion  bad  not  already  been  reached 

it  would  have  been  forced  by  the  recently  announced  dis- 

covery by  Mr.  A.  C.  Lawson  of  fossils  in  the  Steeproek  series 
of  western  Ontario.  This  series,  first  described  by  Mr.  H.  L. 

Smyth,  lies  certainly  in  the  Archean.  It  includes  a  mas- 

sive limestone  that  is  in  part  "almost  an  aggregate  of 

fossils."  Mr.  C.  D.  Walcott,  who  has  studied  the  new  forms, 
Muds  them  to  be  closely  related  to  the  sponges,  and  states 

that  if  the  stratigraphic  position  were  not  w.ell  determined 
he  would  be  inclined  to  consider  the  fossils  as  of  lower 

Cambrian  age,  This  recalls  the  fact  that  in  the  Lake  Supe- 

rior region,  so  far  as  paleontologic  evidence  goes,  the  great 

series  of  Algonkian  and  Archean  rocks  are  only  certainly 

known  to  be  older  than  the  upper  Cambrian.  The  various 

changes  in  the  definition  nf  Archean  in  that  region  sug- 
gests the  advisability  of  one  of  the  geologists  interested 

paraphrasing  Mr.  Cham])  Clark's  campaign  song  about  the 'dawg.' 



68G MINING  AND  SCIENTIFIC  PRESS 

May  18,   ]!H'. 

Types  of  Porphyry  Copper  Deposits 

By  W.  L.  Tovotk 

The  present  prominency  of  the  porphyrkic  copper  de- 

posits .'is  factors  in  the  world's  copper  market  has  brought 
forth  an  ample  ami  varied  literature.  Globe,  Clifton-Morenci, 
Bishee,  and  Bingham  have  been  described  in  monographs  of 

the  United  states  Geological  Survey.  Other  information  is 

scattered  through  the  professional  publications  of  the  past 

few  years.  While  much  material  has  been  collected,  it  has 
not  so  far  been  attempted  to  classify  these  deposits,  point 

out  their  common  prominent  characteristics,  and  draw 

conclusions  from  the  observed  facts  in  some  as  to  possi- 
bilities  in    others. 

Though  knowing  that  then-  are  better  men  than  myself 
to  attempt  this.  I  wish  to  try  to  develop  certain  deduc- 

tions from  the  geological  conditions  as  they  appear  to  me, 
and  hope  this  may  give  rise  to  discussion  and  establish  the 

possibilities  of  these  deposits  and  their  future. 

The  porphyritic  copper  deposits  may  be  divided  into 

four  main  types,  not  because  these  are  considered  as  genet- 

ically different,  but  only  to  bring  out  their  chief  charac- 
teristics, show  their  common  features,  and  prove  that  all 

of  them  are  only  different  facies  of  one  group  of  deposits. 
Their  genesis  is  uniform  and  their  variations  are  due  only 

to  development  in  different  Country  rocks  and  to  different 
depths  of  exposure.     The  four  types  are: 

1.  Braden,  Chile,  and  Nacozari,  Sonora;  volcanic  and  semi- 
volcanic  facies. 

2.  Morenci,    Arizona,    and    Bingham,    Utah,    contact    and 

metasomatic  deposits;   disseminated   deposits  limited 
to  the  intrusive. 

3.  Miami  and  Ray.  Arizona,  disseminated  deposits,  main 

ly  in  the  rock  intruded. 
4.  Bishee,  Arizona,  irregular  bodies  in  limestone. 

This  subdivision  is  not  meant  to  be  a  classification.  as  I 

consider  all  these  types  as  belonging  to  one  group.  Most  of 
them,  in  fact,  grade  into  each  other,  and  in  scleral  districts 

two  or  more  of  these  types  are  represented,  one  of  which 
gave  rise  to  local  operations.  Another  may  hold  the  main 

interest  at  present,  and  to  a  third  the  future  may  belong. 
I  could  perhaps  add  to  these  four  types  still  a  fifth  one, 

namely,  the  type  of  vein  formation  represented  by  the 
Old  Dominion  of  Globe,  but  since  other  processes  helped 
to  shape  this  deposit,  I  shall  only  casually  mention  it. 

la.  Bidden. — Braden  has  been  described  by  Pope  Yeat- 
man.  According  to  his  description  and  information  kindly 

given,  the  deposit  is  an  extinct  volcano.  Rhyolitie  lavas 

and  tuffs  till  an  old  crater  in  andesite  country  rock.  Th" 
andesite  is  breeciated  and  partly  re-cemented,  as  are  also  the 

tulfs,  by  the  acidic  eruptive.  The  ore  (chalcopyrite,  pyrite, 
and  zineblende  and  their  secondary  derivatives)  occurs  at 

the  contact  between  andesite  and  tuff,  preferably  in  the 
former,  and  also  in  a  central  channel  in  the  tuff  itself. 

Exceptional  and  not  recurring  in  the  other  deposits  is 

tourmaline,  but  that  is  not  surprising  in  view  of  the  excep- 
tionally  strong   fumarolic  action. 

16.  Nacozari. — Nacozari  is  similar  to  Braden.  except 
that  the  volcanic  action  was  probably  less  forceful  and 

instantaneous.  Here,  as  there1,  an  andesitic  lava-flow  is 
intruded  by  rhyolite.  But  the  rhyolite  probably  followed  a 

pre-existing  fault-plane,  along  which  it  formed  roughly 
elliptical  columns.  One  of  these  is  the  Pilares,  that  prac- 

tically forms  the  Nacozari  mine.  A  second  one  is  the  San 

Juan,  where  ore  has  been  proved,  and  still  more  is  indicated 

by  promising  outcrops.  The  rhyolite  is  breeciated,  but 

tuff  has  not  been  developed.  Chalcopyrite  and  pyrite,  ce- 
menting and  replacing  this  breccia,  constitute  the  ore.  The 

ore-shoots  occur  at  the  contact  between  andesite  and  rhyo- 
lite, but  preferably  in  the  latter.  There  are  also  central 

orebodies,  roughly  columnar  in  shape,  in  the  central  part 
of  the  rhyolite. 

2.  Morenci  and  Bingham.— The  on-  is  connected  with  in- 
trusion of  acidic  porphyries;  monzonite  and  granite-por- 

phyry at  Morenci,  monzonite  al  Bingham.  It  occurs  at  tin- 
contact  of  porphyry  and  sediments,  preferably  in  limestone 
and  shale,  in  the  immediate  vicinity  of  porphyry  dikes  and 

sills,  and  also  disseminated  through  the  mass  of  the  por- 
phyry. While  the  porphyry  at  Bingham  is  uniformly 

mineralized  ami  shows  only  slightly  increased  content 

where  Assuring  is  more  pronounced,  the  ore  is  more  con- 
centrated along  intersecting  systems  of  veins  or  lodes  at 

Morenci.  The  mass  of  the  porphyry  shows  also  a  general 
mineralization  away  from  the  lodes,  hut  this  is  usually  of 

loo  low  a  grade  to  constitute  ore.  Furthermore,  the  work- 

able ore  deposits  are  Localized  in  the  vicinity  of  great  east- 
west  faults,  that  apparently  antedate  the  mineralization, 
even     if    they    do    not    antedate    the    porphyry    intrusion. 
One  of  these  faults,  the  Coionado   nslitutes  a  tremendous 

vein  deposit,  of  related  character,  away  from  the  porphyry. 

The  ores  are  chalcopyrite.  pyrite.  and  zineblende  and  their 

Secondary  derivatives  in  the  contact  deposits,  while  in  the 

porphyry  is  found  pyrite  replaced  or  partly  replaced  by 
chalcocite. 

'A.  Miami  ami  Ray. — These  arc  contact  zones  between 
granite-porphyries  and  crystalline  schists.  These  schists  are 
similar  to  porphyries  in  chemical  composition.  The  ore  is 

pyrite  and  chalcocite,  corresponding  to  the  Bingham- 
Mnrenci  porphyry  ore.  and  occurs  both  in  schist  and  gran- 

ite, but  preferably  in  (lie  schist. 

4.  Bisbee. — The  Bishee  ore  deposit  is  practically  the 
same  as  the  contact  deposits  at  Morenci  and  Bingham. 
The  ore  occurs  as  irregular  masses  in  sediments  directly 

connected  with  porphyry  sills  ami  dikes,  in  the  Shattuck 

porphyry  dike,  ami  in  the  contact  zone  of  the  main  in- 

trusive mass  of  Sacramento  hill.  The  primary  ore  is  chalco- 

pyrite and  pyrite.  Chalcocite  has  been  found  in  the  cen- 
tral part  of  the  Sacramento  hill  porphyry  stock. 

To  sum  up  the  common  properties  of  these  different  ore 
deposits: 

1.  Porphyry. — All  are  connected  with  porphyry  intru- 
sions. The  porphyry  is  apparently  everywhere  the  source 

of  the  metals  and  the  cause  of  their  deposition.  All  the 

porphyries  are  acidic  or  ultra-acidic.  All  are  rather  recent 
intrusions,  ranging  from  late  Cretaceous  to  Tertiary. 

'_'.  Metallic  Contents. — Pyrite  and  chalcopyrite  (some- 
times also  zineblende)  are  the  only  primary  sulphides,  dis- 

regarding Miami  and  Ray. 

.').  Distribution. — All  show  an  outer  or  contact  zone  of 
me  and  another  one  in  the  central  part  of  the  intrusive. 

again  disregarding  Miami  and  Ray. 

4.  Silidfication. — All  show,  besides  the  deposition  of 
metallic  sulphides,  :i  more  or  less  intense  silicifieation  both 
in  the  contact  zone  and  in  the  intrusive. 

At  Braden  and  Nacozari  practically  only  primary  ores 
occur.  There  is  some  secondary  ore  developed,  but  that  is 

of  very  little  importance.  An  insignificant  chalcocite  hori- 
zon at  Nacozari  is  underlain  by  a  lean  pyrite  zone,  which 

soon  gives  way  to  normal  chalcopyrite  ore.  Braden  has 

been  opened  for  a  vertical  distance  of  2o00  ft.,  Nacozari 
for  over  1000  ft.  from  the  lop  of  the  ore  in  both  cases. 

Nacozari  is  proving  richer  in  depth.  Braden  shows  no  in- 
dication of  impoverishment.  As  both  deposits  contain,  be- 

low the  slight  oxidized  zone,  exclusively  primary  sulphides, 

due  to  a  porphyry  intrusion  from  deep-seated  magmatic 
sources,  the  ore  may  be  expected  to  go  down  to  the  ewige 

tiefe.  At  the  same  time,  this  is.  1  presume,  an  indication 

of  the  deep  facies  and  the  primary  type  of  all  porphyritic 

copper  deposits. 
I  have  neglected  to  mention  the  secondary  orebodies  of 

Bisbee.  These  were  of  almost  unparalleled  richness  and 
firmlv   established   the   district.     But   secondarv  alterations 
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omboi  are  ilol  ••!  rommerrial  grade  and  others  Unit 

an  workable  on)}  on  account  of  incipient  secondary  en- 
richment, represented  bj   .i   penetrati     coating  of  I  he 

primary  sulphides  by  cbalcoeite.  Bnl  some  orebodies  have, 

been  ami  are  mined  only  on  their  strength  of  their  pri- 
maiv  constituents,  pyrite  and  chaleopyrite. 

Bon  Biabee  deposits  will  do  in  depth  is  lefl  to  futun 

eeJopmenl  t"  decide.    There  has  been  a  more  intense  dif- 
ferentiation ami  rearrangement  of  the  metallic  masses  than 

in    most    other   places,     Besides,   the   ore   deposits    in    tin' 
limestone  represent   only  one  phase  of  il   ^-depositing 

activity  of  the  porphyry,  ami  the  second  pari  "l'  the  miner- 
»H«ing  actum  of  the  porphyry  has  been  thus  far  only  estab- 

lished) do)  tested.  I  bave  intentionally  refrained  from  men- 

tioning bomite  among  tin-  primary  sulphides.  Bornita 
forms,  with  chaleopyrite,  extremely  rich  orebodies,  espe- 

cially in  tin'  Sacramento  hill  contact  zone,  lint  while  some 
authorities  regard  bomite  as  a  primary  contact  mineral, 
others  consider  it  as  purely  secondary.     1  might  point  mil 

lastly  that,  as  at  Bisbee,  where  il   rebodies  follow  the  In 

trieate  system  of  porphyry  dikes,  am]  especially  sills. 

through  limestone,  al  Morenei  also  tin.  orebodies  of  this 
type  seem  practically  limited  to  porphyry  dikes  that  show 
a  pronounced  tendency  to  form  sills  between  the  sediments, 

as  seen  in  the  Longfellow  ami  Detroit-Manganese  Bine 

mini's  ami  on  a  smaller  scale  iii  the  West-Thompson. 

The  disseminated  cbalcoeite  deposits  in   tin.   porphyries 
ami  schists  are  only  Be   idary  a-  tar  as  their  ore  reserves 
arc  m.w  computed.  Tlicy  form  a  limited  belt,  seldom 
more  than  .1(1(1  ft.  thick  ami  frequently  considerably  less. 

They  arc  usually  overlain  by  an  entirely  barren  capping 
from  35  t"  over  1000  ft.  thick;  the  Southwestern  .Miami, 

with  over  lniin  ft.  of  cap-rock,  is  probably  the  deepest, 
hul  I  il"  not  know  whether  thai  is  due  to  natural  e   li- 

tmus or  later  overthmsts.  Exceptionally  there  are  pre- 
served in  this  oxidized  capping  some  secondary  copper 

bodies,  and  in  Morenei  some  pyrite  also.  At  the  bottom  of 

the  ehalcocite  zone  there  is  an  abrupt  change  i"  lean  pyrite 
and  sometimes  mareasite.  The  ehalcocite  zone,  as  shown 

at  Morenei.  is  richest  near  its  upper  limit,  where  it  con- 

sists bf  almosl  pure  ehalcocite.  Farther  down  the  ehalco- 

cite' contains  increasing  amounts  of  pyrite. 
Genesis  of  the  Porphyritic  Coppkk  Deposits 

The  ore  deposition  can  he  divided  in  two  processes  that 
blend   into  each  other: 

1.  Contact  action. 

2.  Eruptive  after-effects. 
1.  Contact  action.  In  the  copper  deposits  "l  the  con- 

tact /one  iimr"  "r  less  pronounced  contaci  action  occurs  in 
limestone  country  rock.  There  appears  recrystallization 

(marble),  silicificarion,  ami  development  of  heavy  silicates 

such  as  garnet  (andradite  and  grossularite),  tremolite,  diop- 
side,    sillitnanilc.    and    others.      The    metallic    sulphides    are 

intergrown  with  these  silicates  ami  indicate  sometimes  i   - 
temporaneous   development.     In   country   rock   other   than 
limestone  silicificarion  and  recrystaflizatioi   cur  as  a  rule. 

Sometimes  epidote  appeal's,  especially  in  shale.  Hence  it 
follows  that  the  intrusive  contained  excessive  amounts  of 

silica  and  heavy  metals  such  as  iron,  copper,  and  zinc.  These 
were  more  or  less  concentrated  in  the  contaci  zone,  where 

a  rapid  chemical  exchange,  perhaps  induced  by  the  water 
contained  in  the  intruded  rocks,  caused  their  deposition. 

The  metallic  sulphides  formed  were  pyrite,  chaleopyrite, 
and  zincblende. 

2.  Eruptive  after-effects.  While  t lie  upper  part  of  tli" 
intrusive  was  probably  drained  of  its  metallic  contents  by 

this  process,  the  same  accessory  substances  remained  dis- 
solved in  the  lower,  still  molten,  part  of  the  magma  and 

it-    the   deep-seated   hearth    of   the   intrusion.      Therefore   a 

ei.niiiiiinm .  iliuii  «.i-  powuble  ami  is  proved  b) 
the    Inter    -ill,  ill,  an   |  .  ,,,||h,    „„| 
phidai  il   igl   i  the  intrusive  itaelf.    Contraction  Si 

are    tilled    In    quart*    that    continued    tin.  ,    and    s,,|„| 

inclunoua,  probablj  mostly  •odium-chloride,  carbon  dioxide, 
ami  iron  ami  iiiainii   ridea,    Metallic  lulpbidee  penetrate 
the  ,   ling  r..ck  a-  disseminations  or  as  Harare  tilli 

In  Braden  and  Maeozari  the  sulphides  till  central  than 

m K   in   the  intrusive,  channel-   thai    gave   rise  (,,  h,,|    uat.i 

"i-  vapors,  "i-  both.  The  mineralization  is  the  game  a-  in 
both  places.  Ami  win  should  it  not  he  -..,  since  the 

condition  in  the  volcanic  rent  remained  probably  the  same. 
oven    it    tic   action    retracted    more   ami      re   toward    its 

source.  Of  course,  in  these  two  cases  everything  is  re 

dueed  i"  the  simples!  type,  ami  at  tin-  same  lime  is  on 
ti  compact  ami  small  scale.  The  diameter  of  the  Braden 

volcano  i-  onlj  1000  it.  ami  the  long  axis  of  the  Pilara 
ellipse  i~  about  Joint  ft.  But  even  in  great  intrusive 
masses,  where  the  porphyry  body  is  measured  in  miles,  the 
occurrences  should  he  on  similar  lines,  even  it  modified. 

Since  in  Braden  and  Nacozari  the  mineralization  re- 

mained tin-  same  throughout  both  phases  of  the  ore-depos 
iting  activity,  why  should  the  eruptive  after-effect  change 

ini.-Vt,   SECTION    AT   BI8BEE. 

suddenly  from  chaleopyrite  and  pyrite  I"  lean  pyrite  in 

the  other  porphyritic  deposits?  Assuming  that  it  did  not. 

and  that  the  after-action  deposited  chaleopyrite,  as  in  tin 
contact  mineralization,  then  oxidation  would  cause  a  break- 

ing up  of  the  chaleopyrite  into  the  ehalcocite  and  pyrite 

molecules,  disregarding  the  transition  stages  as  sulphates 
and  so  on.  Pyrite  would  migrate  farther  down  than  the 
ehalcocite.  as  llie  latter  is  able  to  replace  the  former  in 

descending  reactions. 
An  extended  repetition  of  this  process  would  produce 

in  the  end  a  more  or  less  solid  ehalcocite  horizon  and  below 

it  one  of  nearly  solid  pyrite.  The  pyrite  might  ultimately 

be  concentrated  to  such  a  degree  that,  according  to  the 
law  of  mass  action,  it  might  force  the  copper  molecule 

out  of  the  remaining  chaleopyrite  and  in  that  way  pro- 
duce a  zone  of  secondary  impoverishment  below  the  zone 

of  secondary  enrichment.     The  sudden  and  abrupt  change 

fr   halcocite  ore  to  lean  pyrite  and  mareasite  T  regard 
as  a  zone  of  this  character. 

Proof  that  commercial  ore  reappears  below  the  lean 

pyrite  is  found  in  Nacozari.  Indications  in  the  same  direc- 
tum, even  if  still  very  indistinct,  begin  to  appear  in  the 

vein  deposit  of  the  Old  Dominion.  I  regard  the  complete 
disappearance  of  the  zinc  content  of  the  Morenei  porphyry, 

that  apparently  once  constituted  a  considerable  part  of 
the  metallic  mineralization  there,  and  in  the  fresh  porphyry 

exceeds  the  copper  content,  as  a  further  proof  of  this. 
Therefore  I  believe  thai  at  Morenei  primary  sulphides  will 

not  be  reached  before  passing-  through  a  zone  of  sphal- 
erite enrichment.  Naturally  I  do  not  suppose  that  these 

primary  sulphides  could  constitute  commercial  ore,  if  they 

occurred  thinly  disseminated,  as  for  instance  in  the  Ray- 
Jliami  contact  zone,  but  I  presume  that  these  primary 

sulphides  will  occur  mainly  in  trunk  channels,  fissure  veins. 
or  columnar  ore-shoots. 
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The  Prospector  and  the  Mining 
Law 

By  T.  F.  Va»  Wagenen 

As  the  agitation  for  a  reviMon  of  the  mining  law  is  being 

revived  in  certain  quarters,  ii  may  nol  be  amis-  to  examine 
the  subject   from  a  point  of  view  somewbal  from 

that  usually  taken  by  the  mining  engineer  or  investor,  and 

yet  one  which  perhaps  is  worthy  "I'  very  careful  consid- eration. 

The  two  principal  ends  t"  la-  sen   I  by  a  mining   law 

may  In-  stated  as  Follows:  (1)  i"  induce  exploration  and 
discovery  by  the  pro  i  thai  the  mineral  resources 
of  tl   ountry  may  1j   me  known;  and   (2)  to  give  such 

reas   ble  legal  security  in  the  matter  of  titles  as  will  en- 
courage the  investment  of  capital  in  the  business  of  mining. 

As  mines  cannot  be  worked  until  they  are  discovered,  it  is 

plain  thai  the  occupation  of  the  pros]   tor  is  a  fundamental 

one.  Affairs  must  be  so  arranged  thai  there  are  induce- 
ments for  him  ti  i"  the  field  ami  explore.  What 

must  these  inducements  bel    I  li-t  them  as  follows: 

1.  lie  must  he  able  ti.  acquire  title  to  a  discovery  at  a 
vary  small  cash  nut  lay.   for  he  is  generally  a  man  of  small 

2.  The  method  of  initiating  title  must  he  extremely  simple, 

for  lie  rarely  possesses  business  habits  or  clerkly  ability. 

.'i.  His  claim,  when  slaked,  must  possess  merits  merely  as 
a  surface  area,  in  addition  to  those  it  may  he  found  t"  have 

later  mi  as  a  mine,  in  attracl  a  buyer,  for  the  real  prospector 
is  only  a  finder  ami  seller,  ami  never  a  developer. 

Consider  the  nature  of  the  occupation  of  prospeeti 
musl    nol    he  i   fused   with  that   of  the  claim   locator  "i 

r.     The   prospector  if  d   simple,  a 

natural  wamlerer  over  the  t'aee  of  the  earth,  a  genial  ami 
valuable  variety  of  the  genus  tramp  ami  hobo.    Not  one  in 
a  thousand  of  the  class  has  any  reserve  funds,  possess    e 

Hum  tlie  rudiments  of  an  education  in  tl   rdinary  sense  of 
the  word,  or  habits  of  thrift.  They  could  not  follow  the 

business  if  the  conditions  were  otherwise,  for  it  is  one  re- 
quiring a  temperament  at  once  careless  of  the  future,  ami 

yet  highly  optimistic.     Men  of  such  characteristics  are  the 

only  ones  who  will  go  out  into  the  hills  on  long  tramps,  ami 
examine  them  minutely  for  indications  of  mineral  wealth. 

Nearly  all    known    mines  have  been    found    by   them,  or  by 

accident.  fan  an  instance  he  cited  of  a  discovery  by  a 
mining  engineer  or  geologist,  or  by  a  business  man  of  any 

kiml .'     How  absurd  then  it  is  to  penalize  the  absolutely 
necessary  t   upation  of  tin.  prospector  by  requiring  him  to 
take   out    a   licence   before  Btarting  on    his   summer  tour  ot 
exploration,   as   is   done    in    all   countries  exeept    Spanish 

America  and  the  United   States,  or  to  make  the  proce 

location  one  requiring  anything  lmt  the  simplest  acts. 
Again,  remembering  that  the  sole  ambition  of  the  pros- 

pector is  io  sell  his  claim  on  its  undeveloped  merits,  how 
issary  it  is  that  this  claim  should  possess  speculative 

attraction  in  itself,  in  addition  to  the  lure  of  a  promising 

outcrop.  This  special  feature  i-  provided  by  the  theory  of 
extralateral  rights;  which,  coupled  with  free  prospecting 

privileges,  ami  extremely  si  esses  of  initiating  title, 

aie  the  distinctive  features  of  the  A   rican  mining  law.  a 
law  which  has  caused  those  part-  nf  in   ntinenl  where  n 

is  in    force   t"   heeome.   in   a   half  century,   the   best   explored 

ami  the  most   broadly  active,  mining  region  mi   the  globe. 

Enacted  by  Congress  i   •■  by  accident   than  by  foresight, 
vet  an  everlasting  cred  ense  of  the 

man  most  concerned  in  Its  adoption  (W.  M.  Stewart,  sena- 
tor from  Nevada),  it  embodies  the  three  principles  that  are 

absolutely  necessary  for  tin-  establisbn 

of  this  elass  of  prospectors.     In   fact,  tin-  prospector  did 
not  exist  until  this  law  .a    inn  i  he  very  name  of 

the  occupation  is  American,  and  cannot  In-  found  in  any 
dictionary  of  the  English  language  published  prior  to  the 
year  L850.  The  prospector  himself,  as  we  know  him.  i- 

not    found    outside    of    the    region    where     that     law     is     in 

force.     There  can  be  no  reasonable  warrant  therefore  for 

the  abrogation  "1    its  i   uliar  features  until  it  is  (dearly 
t    that    the   country   has   been    thoroughly   explored. 

ill  its  mineral  resources  discovered,    in'  course  no  one 
will  consider  this  condition  to  have  yet  been  reached. 
The  value  to  the  prospector  of  extralateral  rights  is 

simply  this.  Slaving  made  a  discovery  of  an  outcrop  more 

or  less  promising  as  tl  he.  ami  covered  it  to  the 

best  of  his  ability  with  one  Claim,  the  title  to  which  he  has 
acquired  at  very  low  cash  cost,  and  by  processes  within  the 

ability  of  even   a   total   illiterate,   be   has  s   -111111";  that    he 

can  sell,  to  provide  the  means  to  continue  his  work.     Why.' 
Because,  if  the  outcrop  is  well  marked,  the  buyer  acquires 

in  the  act  of  transfer  the  right  to  follow  it  downward  in- 
ilelinitely.  no  matter  where  it  »ni'S.  The  seller  is  not  com- 

pelled to  locate  one  or  more  adjoining  claims  at  large  ad- 
ditional cost  to  himself  laud  with  faked  discovery  shafts) 

to  protect  his  dip.  All  he  needs  to  cover  is  the  outcrop, 
and  if  the  buyer  is  not  satisfied  that  this  has  been  properly 

done,  there  is  nothing  to  prevent  him  from  making  as  i   

locations  as  he  thinks  wise.    All  this  is  very  obvious 

the  subject  is  considered  from  the  prospector's  point 
of  view.     That   the  position  taken   is  a  correct   one  seems  to 

me  to  he  confirmed  by  examining  the  historj  of  mining  dis- 
tricts the  world  over.  In  the  western  United  States  and 

Alaska,  where  the  American  law  applies,  there  are  thou- 

sands of  prospectors  in  the  held  eontini   sly.  moving  south- 
ward or  into  the  lowlands  in  the  fall  and  winter,  and 

northward  or  into  the  highlands  in  the  spring  and  summer. 
But  when  the  international  1   ndaries  are  reached  in  either 

direction,  where  the  American  law  gives  place  to  that  of 
Mexican  or  Canadian,  they  stop,  as  if  at  a  dead  line.  I  have 
wandered  through  the  former  country  for  the  better  parts 

of  five  years,  from  the  Kin  Grande  to  the  Isthmus  of 

Tehuantepec,  ami  have  never  yet  seen  or  heard  of  an  in- 
dividual of  the  class.  British  America  may  be  searehed 

from  Labrador  to  the  Pacific  with  little  better  results. 

There  was  a  time  when  the  province  of  British  Columbia 
had  an  apex  law.  and  while  it  was  in  force  the  rugged 

legion  hummed  with  explorers.     When  it   was  repealed  they 
faded  away  like  snow  before  a  chinook.     In  Alaska,  buried 

iii  snow  ami  ice  during  nine  months  of  the  year,  the  pros- 
pector is  in  evidence  everywhere.  Across  the  boundary  in 

the  Yukon  Territory  of  the  Dominion,  under  even  more 

favorable  climatic  conditions,  he  is  conspicuously  absent. 

Consider  the  effect  of  the  line  that  separates  New  Mex- 
ico from  Texas.  West  of  it  the  American  law  prevails 

and  explorers  are  abundant.  East  of  it  the  Texas  state  law 
governs,  with  square  locations  and  no  extralateral  rights, 
and  though  there  are  numerous  well  known  and  promising 

mineral  areas  which  were  discovered  before  the  exaet  posi- 
tion of  this  line  was  known,  yet  you  will  be  unable  to  find 

a  prospector  in  the  field.  In  fad  the  situation  in  this  re- 
spect is  so  discouraging  in  the  Lone  Star  state  that  its 

legislature  has  had  under  consideration  for  several  sessions 
the  payment  of  bonuses  for  new  discoveries,  and  the  offer 
of  other  inducements  to  attract  the  elass  of  men  it  needs  to 

search  over  its  vast  unoccupied  and  unproductive  areas. 
Take  the  case  of  Africa,  a  continent  rich  in  minerals,  as 

proved  by  the  innumerable  ancient  workings  existing. 

When  Egypt  was  in  its  prime  great  quantities  of  gold  came 
from  the  Abysinnian  highlands  and  the  Rhodesian  plateau. 

In    the    da.vs   of    the    I  'art  hagen  in  lis   and    1!   ans    the    Atlas 
mountain  chain  was  the  source  of  much  silver  and  lead. 

Anterior  perhaps  to  both  of  these  the  great  mineral  field 

on  the  Congo  Zambesi  divide  was  known  and  worked  by 
the  natives.  Yet  in  all  this  vast  region,  from  the  Mediter- 

ranean lo  the  (ape.  much  of  which  is  now  far  more  acces- 
sible than  was  our  own  West  in  the  days  of  1850-60,  not  a 

prospector  exists,  and  none  have  existed  in  modern  times 
i.i  in  the  province  of  Rhodesia.  Here,  because  it  was 

thrown  open  as  a  mineral  Held  under  regulations  suggested 

by  an  American  engineer,  and  with  a  lavs  conferring  extra- 
lap  ral  rights,  a  number  of  American  prospectors  of  the 
better  class  migrated  when  the  country  was  opened.  Bui 

tiny  found  themselves  on  arrival  confronted  with  restrictions 

in  exploring,  and  regulations  for  initiating  and  maintaining 
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be   situation    in   Bcandinavia,   Siberia,   Spain, 

Minor,  Italy,  and  Greece,  all  regions  known  to  be  rich 

in  mineral  .  became  of  discoveries  made  by  ncoi- 

ilriii  eenturiea  ago  whan  prospecting  waa  tree.     All 
landi  have  elaborate  mining  laws  of  the  old-fashioned  kind, 

\.i  out  i  new  discovery,  for  proep< 
unknown.     The  lawe  do  doI    provide   for  them.     In 

A  u-t  ill  in.  .in  tin'  other  band,  the  laws  offer  extraordinary 
inducements  in  the  way  of  bonuses  and  governmental 

to  explorers,  yel  are  without  the  extralateral 

feature.    Aa  .1   sequence,  lit 1 1 •   re  than  the  frin 

the  eontinenl  have  been  looked  over,  and  the  type  of  pros- 

pector developed  there  is  one  totallj  different  from  tin' 
and  independent  individual  known  to  us. 

The  conditions  in  Spanish  America  are  equally  to  the 

point.  When  those  lands  vv.Tr  Brat  occupied  by  Europeans, 

prospecting  was  free  (as  indeed  it  remains  today),  and 
practically  no  laws  existed  governing  the  initiation  and 

maintenance  "i  mining  titles,  beyond  the  grant  of  vasl  con 
cession  to  explore,  to  favored  individuals,  who  passed  on 

tact  i"  their  subordinates  and  followers.  And 

do  burdens  were  laid  upon  the  industry  beyond  royalties 

on  gross  production.  Under  this  system  the  tropical  and 

semi-tropical  portions  of  the  two  continents  were  overrun 

bj  searchers  t'"r  the  metals,  with  results  that  were  enor- 
mously i"  the  advantage  of  the  whole  commercial  world 

of  the  day.    Later,  as  political  stairs  were  organized,  Old 

World  mining  laws  were  placed  upon  the  statute  1   ks, 

and  immediately  the  prospector  disappeared  and  the  min- 
ing industry  began  to  languish.  Today,  nol  s  mineral  ex 

plorer  can  be  found  in  the  Held,  and  it'  we  look  into  the 
history  of  the  many  wonderful  mining  districts  Hint  are 
known  to  exist  in  these  territories,  we  find  that  nearly  all 

the  mines  in  operation  are  autiguas,  and  that  almost  no 

new  discoveries  have  been  made  iii  modern  times  except 

in  northern  Mexico,  into  which,  for  a  few  seasons  about 
thirty  years  ago.  the  American  prospector  ventured  and 
remained  until  driven  away  by  the  complexity  of  the  laws 
and  the  costs  of  maintaining  the  titles  to  the  discoveries 
lie  made. 

To  come  down  from  continents  to  localities,  consider  the 

instance  of  Zacatecas,  a  Mexican  mining  district  first  opened 
about  the  year  1540.  Here  there  has  been  a  recorded  out- 

put in  ounces  of  silver  nearly  double  that  of  either  Lead- 
villc  or  the  Comstock  to  date,  yet  only  a  beginning  has 

been  made  in  uncovering  its  wealth.  Tf  the  group  of  hills 

in  which  it  lies  could  be  picked  up  bodily  and  dropped  in 
any  one  of  our  mountain  states  so  as  to  open  to  the 
prospector  under  the  provision  of  our  Federal  law.  a 

Stampede  would  ensue  for  the  new  locality  that  would  re- 

call the  early  days  of  Butte.  Leadville,  the  Coeur  d'Alene. 
Cripple  Creek,  Tonopah.  and  a  host  of  other  famous  Amer- 

ican mining:  camps.  Within  a  few  weeks  thereafter  hun- 

dreds of  little  prospect  dumps  would  begin  to  blossom  out 
on  its  hillsides,  and  within  a  few  months  dozens  of  new 

shafts  would  be  started.  But  being  where  it  is,  it  is  one 

of  the  deadest  of  known  mineral  regions.  The  very  nature 
of  the  trade  of  the  prospector  is  unknown  to  its  citizens, 

and  no  work  is  in  progress  anywhere  except  upon  half- 

gutted  antiguaa.  Of  course,  some  allowance  must  he  made  | 
tor  the  difference  between  Mexicans  and  Anglo-Saxons, 

but  this  will  not  explain  the  difference  in  results.  How- 
ever, the  true  causes  of  the  universal  stagnation  becomes 

clear  as  soon  as  one  comes  into  actual  relation  with  the 

Mexican  mining  law.  There  are  those,  it  is  true,  who  claim 

it  to  be  the  best  yet  devised.  It  surely  has  good  points  for 

the  capitalist,  and  for  the  company  that  can  keep  the  parish 

priest  and  the  jefe  politico  on  the  pay-roll,  lint  not,  I 
maintain,    for   the   prospector   and   the   country   itself. 

As  for  the  second  object  to  be  accomplished  in  the  con- 
struction of  a  mining  law,  while  our  code  is  far  from  being 

all  that  it  might  be,  I  have  no  sympathy  with  those  who 

are  clamoring  for  the  abrogation  of  the  extralateral  rights 

feature  under  the  plea  of  securing  better  protection  to  pur- 
chasers and  investors.     Let  the  latter,  in  this  matter,  pro- 

locl  th   selves  or  take  tli   aaaquenoea  of  tlnnr  own 

leet.01                         I'    1  1    tin    American  ̂ .i\.  and  in  this 
the  only  right  way.    Who  buys  a  pi   t  city  or 

cultural    land    without    calling    for   an    abstract    ..I    title   ami 

having  it  examined  by  a  specialist  in  such  documental    Hut 
mines  are  purchased  daily  without  this  simple  precaution, 

ami   when   trouble  ensues  the   industry  ami   the   law  are 
blamed    when    really    the    fault    lies    with    the    hasty    or    ton 

enthusiastic  buyer,     Moreover,  do  investor  should  accept 

title  to  a  mining  claim  without  having  its  surface'  aspects 
a-  well  as   ii>   underground    idition   passed  upon   by  a 

letenl  mining  engineer,     If  be  reports  thai   the  apex 
of  the  deposit  is  not  safely  included  within  the  boundaries 

as   shown    by   the   monuments,   what    more  easy    than    to   call 
•  vendor  to  tile  an  amended  location  certificate,  ot 

locate  additional  ground  along  the  Bide-linel  Or  for  the 

buyer  to  perform  these  acts  himselfl    Or,  if  the  adjoining' 
ground    is   already   occupied    and   such    precautions   are   im- 

possible, the  claim  is  plainly  defective  and    si  he  frankly 
accepted  as  such  or  lefl  alone.     Plenty  of  real  estate  oi 

the  ordinary  kind  bears  the  label  caveat  rn,/,!,,!-  among'  con- 
veyancers, yet    mi  nuc  blames  the  land   laws   for  the   fact. 

Beyond  question,  the  apex  law  has  in  the  past  caused 
much  aggravating'  and  expensive  litigation.  Bui  practically 

all  legal  questions  that  can  arise  under  it  have  by  this 
time  been  settled  by  decisions  of  our  highest  courts,  and 

nothing  hut  i|uestions  ol'  fad  remain  to  give  further  trouble. 
These  belong  properly  to  the  domain  of  the  engineer,  wdio 

should  he  adequately  prepared  to  advise  his  client  by  bav- 
in.' passed  a  rigid  examination  in  mining  jurisprudence  at 

the  institution  where  his  degree  was  obtained.  There  is 

room  for  improvement  in  this  branch  of  study  in  the  cur- 
ricula of  all  our  mining  schools. 

Much  has  been  written  of  late  as  to  the  large  amount 

of  mineral  land  held  under  possessory  or  patent  title  which 
is  said  to  be  unused  by  the  owners  and  unobtainable  by 

others  who  would  be  glad  to  develop  and  operate.  So  far 

as  my  experience  goes,  I  have  yet  to  find  a  promising 
claim  that  the  owner  will  not  sell  or  lease  at  some  price, 

and  on  some  terms,  and  generally  the  conditions  asked  were 

reasonable.  But  are  there  not  millions  of  city  lots  and 
thousands  of  acres  of  agricultural  land  still  unimproved 

and  unused  by  their  possessors?  Of  course,  as  a  general 

proposition,  it  may  be  well  in  due  time  to  compel  the 
holders  of  real  estate  of  all  kinds  either  to  use  the  land 

they  own  or  pass  it  back  to  the  public,  but  there  seems 

to  be  no  particular  reason  to  expect  the  miner  alone  to 

lead  the  way  in  such  a  reform. 

Some  of  the  advocates  of  amendment  have  called  atten- 
tion to  the  fact  that  in  a  few  localities  the  peculiar  features 

of  the  law  have  been  condemned  and  set  aside  by  the  min- 
ers themselves.  This  is  true.  Let  it  be  admitted  that  there 

are  some  camps  where,  owing  to  very  unusual  geological 
conditions,  the  apex  law,  if  enforced  to  the  letter,  would 

probably  result  in  more  harm  than  good.  Leadville  fur- 
nishes the  best  example.  There  many  excellent  apexes  were 

developed,  but  upon  exploration  the  ore  zone  proved  to  be 

so  nearly  horizontal  that  the  prospector  himself  was  the 

first  to  recognize  the  injustice  of  extralateral  rights.  Conse- 

quently, after  the  mineral  area  was  well  covered  by  loca- 
tions, and  after  a  few  years  of  litigation  to  permit  of  a 

thorough  understanding  of  the  conditions,  the  law  was 

quietly  ignored  by  common  consent  of  the  entire  commu- 
nity. By  that  time  it  had  done  its  good  work  in  giving 

the  prospector  his  proper  era  of  activity,  and  that  indi- 
vidual had  sold  out  and  obtained  his  reward.  The  time 

bad  come  to  give  the  developer  and  capitalist  their  chance. 

This  was  done  and  the  subject  dismissed.  It  will  be  diffi- 
cult to  find  in  history  a  better  example  of  the  ability  of 

the  plain  people  of  this  country  to  do  the  right  thing  when 

left  to  themselves.  The  same  story  will  doubtless  be  re- 
peated if  another  Leadville  is  ever  found  on  the  continent. 

There  may  be  some,,  however,  who,  in  spite  of  such  an  ex- 
hibition of  orderly  and  common-sense  lawlessness,  will  de- 

plore as  unnecessary  even  the  moderate  amount  of  litiga- 
tion that  disturbed  that  camp  in  its  early  days,  but  after 

all  a  mining  suit  advertises  a  camp. 
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Prospecting  Gold  Placers  in  Korea 
l-iv    .1. 

Martin 

The  following  descriptiou  "f  prospecting  work  al  the 
Chiksan  mines,  50  miles  south  of  Seoul,  Korea,  may  be 
of  interest  because  of  the  methods  employed  and  the  costs 
realized.  This  work  was  carried  on  toward  the  end  oi 

Kill  and  early  in  1912  with  two  Empire  prospecting  drills, 
with  a  view  tn  determining  the  gold  content  of  the  placer 

ground  under  investigation.  This  ground  was  easy  drilling 
compared  with  some  other  areas  with  which  I  have  bad 

experience.  Bui  notwithstanding  this  fact,  the  casing  had 

tn  be  driven  with  the  ram  for  fully  one-half  of  the  footage 

drilled  and  the  sling-chain  was  broken  on  several  occasions. 

So   that  while   the   ground   was  easy   drilling',   inasmuch  as 
no  large  boulders  were   found,  yet  it   offered    tsiderable 
difficulty. 

The  area  being  drilled  is  in  valleys  where  rice  cultiva- 
tion has  heen  the  means  of  clearing  the  land  of  all  timber. 

and  the  surface  has  heen  made  into  little  ponds.  At  the 

time  I  commenced  work  (November  15,  lflll )  a  rice  crop 

was   just  being  cut  and  the  water  bad  only  recently  been 
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turned  out  of  the  fields.  As  a  result  they  were  simply 
pools  of  mud  several  inches  deep.  A  horse  could  not  he 

used  for  rotating  the  easing  without  laying  in  brush  to 
give  him  a  tooting;  and  as  the  forest  has  been  cut  aud 

burned  for  fuel  in  this  part  of  Korea  years  ago,  there 

was  no  brush  available  tor  this  purpose.  Labor  is  cheap. 
I  secured  some  two-ineh  planks,  S  to  10  in.  wide  and  6  ft. 

long,  and  placed  them  about  3  ft.  apart,  radiating  from 
where  the  hole  was  to  be  drilled.  On  top  of  this  I  placed 
smaller  planks  in  a  circle,  two  hoards  wide,  for  the  coolies 

to  walk  on.  Then  I  fastened  to  the  platform  of  the  drill 

two  poles  about  4  in.  diameter  on  the  large  end,  tapering 
to  about  3  in.  at  the  other  end.  and  100  ft.  long.  These 

were  made  fast  to  the  plat  torn  on  opposite  sides  by  four 
devices  or  yokes  4  in.  wide  and  5  in.  long  with  clip  and 

nuts  underneath  to  fasten  them  firmly.  These  did  not  have 
to  be  removed  in  shifting  the  drill  to  the  next  hole.  In 

fact,  the  arrangement    made  it   quite  handy  to  shift  to  the 

next  hole,  as  two  coolies    ■  ahead  and  one  behind)  simply 
took  the  poles  on  their  shoulders  with  the  platform  swing- 

ing between.  A  pole  of  this  length  gives  sufficient  leverage 
to  enable  four  or  five  men  to  rotate  the  easing  to  a  depth 
of  25  to  30  ft.  in  fairly  tight  ground  without  exhausting 
their  strength  before  the  day  is  over.  The  rotating  coolies 

change  work  with  the  drill-men  on  the  platform  each  time 
a  new  section  of  casing  is  added.  Tins  change  rests  the 
men  and  the  work  proceeds  more  rapidly  than  with  a  horse 

and  only  four  men  constantly  on  the  platform.  The  extra 

men  also  facilitate  the  moving  to  the  next  hole,  getting 

started  more  quickl.V  than  if  a  horse  were  used.  I  do  not 
claim  that  this  is  the  cheaper  method  where  high-priced 

labor  is  to  lie  employed.  But  it  will  be  found  inexpensive 

where  wages  do  not  exceed  7.V.  or  +1  per  day  for  unskilled 
labor,   as   in    many    foreign    countries. 

In  drilling,  the  principal  tool  used  is  the  drilling  pump. 

There  are  two  to  each  drilling  out  lit  with  the  spring  drill- 
ing rig  attached.  The  string  of  tools  is  quickly  lowered 

without  the  use  of  the  rod  wrench,  except  that  for  every 

IS  or  'JO  ft.  of  depth  as  the  last  section  of  drill  rod  is 
sliding  down  tin-  casing,  a  wrench  is  slipped  on.  By  the 
time  it  has  come  to  a  stop,  the  next  section,  in  the  hands 
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of  one  of  the  men  on  the  platform,  is  in  a  position  to 
screw  on.  Another  man  has  the  second  wrench  slipped 

over  the  rod  to  be  attached,  and  a  couple  of  hard  jerks 

with  the  heavy  wrench  tightens  the  joint.  The  winch  oper- 
ator meantime  has  hoisted  the  string  of  tools,  freeing  the 

lower  wrench,  which,  with  a  push  of  the  foot,  frees  the 

rod;  and  the  tools  are  on  the  way  to  the  bottom  of  the 
hole  in  less  time  than  it  takes  to  tell  about  it.  When  the 

drill  pump  is  hoisted,  as  many  sections  of  the  rod  are 

hoisted  as  can  be  handled  on  the  platform  before  discon- 
necting. If  I  am  going  to  continue  with  the  drill  pump. 

I  hoist  four  sections  (20  ft.  if  down  that  depth  or  more) 

before  disconnecting.  When  the  puiup  is  taken  off  to  be 

emptied,  the  other  pump  is  immediately  screwed  on  and 

the  tools  are  on  the  way  down  again  almost  before  (In- 
filled pump  has  reached  the  washing-box.  But  if  I  am 

through  pumping  for  that  foot  of  drilling  and  the  casing 

has  to  be  rammed.  I  disconnect  in  three-section  lengths 

(15  ft.);  and  these  are  set  upright  along  the  2-in.  pipe 
column  of  the  spring  drilling  rig  and  tied  there  with  a 

rope  to  keep  them  from  dancing  around  too  freely  while 
the   casing  is  being   driven. 

I  never  drive  more  than  1  ft.  in  depth  without  drilling. 

except  in  running  ground,  for  two  reasons.  If  in  stiff 
ground  and  I  have  driven  one  foot  and  left  a  safety  core 

from  the  previous  drilling  of  3  in.  or  more,  I  have  a 

core  of   15   in.   in    the   easing;    and   continuing   to   drive. 
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then  would   '»■  a  leudeuc)    lo   fom    aside  material   Ibal 
property  halnni  impkv    The  other  re   i  • 

•  iii  causes  the  handle*  on   the  drill  rod   i" 

!><•  tin.  high  for  effective  working  and  there  in  i   -<■■  | u«-iit 
of  time  in  adjusting  them.     When  bedrock  i-  reached 

and  is  found  to  be  eofl,  1  drive  the  easing  n  t""t  01 
inin  it,  drilling  and  pumping  <<  in.  or  more  it  the  wash 
ing  -nil  ehowa  colors,     If  not,  I  pul  in  the  vacuum  i   ip 
i  inn  mi  the  drill-rod,  but  attached  t"  tin  drilling  ropo), 
and  lei  it  down  with  a  rush  ao  thai  the  item  or  piston 
will  •_••!  tn  the  bottom.    Then  one  man  takes  hold  "t   the 
pope  inn!  with  a  quick  uplift  of  5  ft.,  the  suction-ste   id 
piston  i*  drawn  up  the  length  •■)  tin-  pump  barrel  and 
creates  the  desired  vaeuum.  During  this  time  the  winch- 
man  i-  rapidlj  winding  up  the  alack  with  tl"  Bpring  drill- 

ing rig  and  a    the  pump  is  up  and  emptied.     This  is 
repeated  about  three  times. 

Many  times  during  tin-  past   year   I    have   proved  thai 
tin-  vacuum-pump  removes  all  of  tin-  line  gold  in  the  hole. 

WASHING  THE   SAMPLE. 

I  have  proved  this  by  driving  the  casing  into  the  bedrock 
(after  having  removed  all  the  loose  material  with  the 

vacuum-pump)  until  a  cue  of  10  or  12  in.  was  obtained, 
then  the  easing  was  pulled  and  the  core  extracted  and 
panned;  seldom  more  than  one  or  two  fine  colors  are  found, 
and  many  times  there  are  none.  If  bedrock  proves  too 
hard  to  drive  the  easing  sufficiently  to  pull  the  core,  I 
should  be  quite  satisfied  with  the  vacuum-pump  cleaning. 

For  washing  the  sample  I  made  a  box  18  by  2(5  in.,  with 
sides  (5  in.  high.  The  last  8  in.  of  the  26  in.  is  sloped 
to  the  centre,  leaving  an  opening  8  in.  wide  for  the  sludge 
water  to  flow  out  into  a  6-ft.  sluice-box  set  below.  This 
box  has  legs  18  in.  high,  which  makes  the  right  height  to 
stand  the  pump  on  end  and  to  dump  the  contents  into 
the  gold-pan,  which  has  been  punched  full  of  holes  about 
such  as  a  20-penny  nail  would  make.  This  will  screen 
off  all  the  coarse  rock.  The  pump  is  set  on  end  in  the 
screen  pan,  which  protected  the  lower  pan  from  being 
dented.  Then  a  little  pressure  with  the  thumb  on  the 

ball-valve,  or  if  it  is  too  tight  a  few  blows  with  a  stick, 
will  loosen  the  valve.  With  a  dipper  I  pour  water  in 
the  valve  end  of  the  pump  and  the  contents  are  quickly 
emptied  into  the  screen  pan.  The  screw  end  of  the  pump 
is  given  a  final  dip  into  the  washing  tub  to  clean  any  sand 
off  the  threads.  With  another  dipper  of  water  added  to 
the  screen  pan  (which  is  raised  an  inch  or  so  to  allow 
about  a  half  inch  of  water  in  the  bottom),  a  few  quick 
shakes  will  pass  all  the  fine  material  with  the  gold  into 
the  lower  pan.  But  care  should  be  taken  to  look  over  the 
coarse  material  to  see  whether  any  nuggets  have  been 
picked  up  and  learn  what  kind  of  material  is  being  passed 
through,  so  as  to  enter  it   in   the  log-book  with  the  result 

ni  each  fool  oi  pannii  iiimbei  "i  eoloi -  and 
\-  i In-  pump  is  emptied,  the  overflow  from  the  pani 

passes  from  the  pan  boa  into  a  6-ft  sluice-box  which  is 
made  II  in,  wide  at  the  upper  end,  BV4  in.  wide  al  tl" 

lower  end,  and  the  -uli-  8  in,  high.    'I'll i-  taper  allows,  i In 
small  end  to  enter  an  inch  or  bo  into  i   ther  such  box 
if  more  than  one  is  needed.    The  riffles  are  made  Bon 

i. H    style;  thai  is.  a  1  in.  square  stick  is  beveled  i"  ' 
on  the  boll    with  the  beveled  slope  down  grade.     Hit 

flee  are  spaced  '  j  in.  apart  and  held  in  place  by  a  I  in. 
-ini    each  side,  «iili  a  'i  in,  mortise  for  tl   ad  ol 
each  riffle,  which  i-  held  securely  in  place  with  a  3 
penny  nail  in  the  end.  I  make  these  riillcs  in  two  Bee 
iimi>  bo  that  they  can  1m>  easily  and  safely  removed  with- 

out breaking.  The  panning  is  done  in  a  tub  which  is 
placed  within  easy  reach  of  the  washing-box.  When  tin 
hole  is  finished  ami  while  the  casing  is  being  pulled)  the 

pan  box  is  washed  dean  into  the  riffle-box;  the  riffles  are 
taken  oul  and  the  material  caught  is  panned  i"  sec  if  any 
One  colors  have  been  washed  over  in  the  sludge.  When 
the  casing  is  up  and  (he  COW  is  taken  out  and  panned, 
then  all  the  tailing  is  in  the  tub.  The  water  is  then 

poured  off,  having  ready  another  tub  ni'  clear  mater;  and 
1  ruck  the  tailing  as  a  check  on  the  panner.  One  tub 
will    easily    hold    the    pannings    from    a    20    or   25-ft.    hole. 

PRIMITIVE  TRANSPORTATION    METHODS,    KOREA. 

A  small  rocker  is  a  handy  thing  with  a  drill  outfit,  not 

only  for  rocking  the  tailing,  but  for  other  purposes.  It. 
as  is  sometimes  the  case,  it  is  necessary  to  dig  a  hole  in 
order  to  start  on  an  examination,  the  rocker  serves  to 
determine  whether  the  gravel  on  the  surface  carries  gold. 
as  it  is  quite  a  task  to  attempt  to  pan  a  cubic  yard  of 
such  material.  The  result  of  each  hole  is  now  put  into 
a  wide-mouthed  bottle,  like  a  small  vaseline  jar,  with  a 
good  stopper.  On  each  bottle  is  pasted  a  piece  of  paper 
on  which  is  written  the  number  of  the  hole.  These  are 

put  away  until  there  are  enough  to  spend  several  hours 
in  retorting  (with  nitric  acid),  weigbing,  computing  the 
gold  content,  and  entering  on  the  record-sheet  ready  to  be 
copied  on  the  map,  which  is  kept  up  with  the  work. 

The  following  is  a  summary  of  my  work  with  two  Em- 
pire drills  from  November  15  to  January  31 :  No.  1  drill 

worked  77  days.  No.  2  drill,  being  late  in  arriving,  worked 
only  50  days.  This  makes  a  total  of  127  drilling  days, 
covering  203  holes.  The  total  depth  drilled  was  4112  ft., 
or  an  average  depth  of  20.25  ft.  per  hole.  The  average 
footage  per  day  was  32.37  ft.  The  total  cost  for  labor 
outside  of  my  salary  was  $357.92,  making  an  average  drill- 

ing cost  of  $0,087  per  foot.  The  rate  of  wages  paid  was 
as  follows:  boss  of  No.  1  drill-crew  (Korean  speaking 

English  and  keeping  log-book),  50c.  per  day;  coolie  oper- 
ating the  spring  drilling  winch,  25c;  panner  (coolie),  22y2c. 

per  day.  All  other  coolies  got  17V&C.  per  day  until  they 
worked  with  the  drill  one  month,  when  they  were  raised 
to  20c.  per  day.  The  only  difference  in  the  crew  of  the 
No.  2  drill  was  that  the  boss  is  a  Japanese  who  speaks 
some  English  and  is  paid  75c.  per  day.  My  interpreter  is 
a  Korean  with  a  good  English  education;  he  assists  with 
the  surveying,  retorting,  and  other  work,  and  receives  75c. 
per  day. 
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Work  of  the  Rav  Consolidated 

By  I).  ('.  Jacklixg 

"The  total  area  ol  mining  land  al  Ray,  Arizona,  approxi- 
mates infill  acres,  and,  with  the  exception  of  a  tew  unim- 

portant claims,  the  entire  group  is  patented.  In  addition 

his.  ilic  company  controls,  under  long-time  lease,  cer- 
tain surface  areas  adjacent  to  the  settlement  of  Mexican 

employees  known  as  Sonora  Town.  At  Hayden,  where  the 
mill  and  smelter  are.  the  area  of  laml  owned  and  controlled 

amounts  to  about  4000  acres  and  constitutes  all  the  surface 

that  is  in   Bsary  or  desirable  in  that  vicinity.    Of  this  area. 
approximately  3750  acres  is  owned,  the  remainder  being 
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leased  ii    the  state.  The  company  also  owns  a  consid- 
erable acreage  in  the  vicinity  of  Kelvin  which  rs  used  to 

good  lion    with    the    terminals    of    the 

Ray  ix  Gila  Valley  railway  and  the  junction  of  it  with  the 

Arizona  Eastern  railroad  at  thai  point.  The  company  owns 
in  the  vicinity  of  Ray  certain  water  rights  and  an  interest 

in  the  Ray  Development  Co.'s  pipe-line  and  water-works, 
which,  together,  insure  a  plentiful  supph  '  i  ater  for 
domestic  and  other  purposes.  Water  rights  arc  also  owned 
and  controlled  in  the  vicinity  of  Hayden.  ample  to  provide 

the  full  requirements  of  water  at  that  point. 

•From   annual   report  as  general   manager   tor  the  Ray 
Con.  Copper  Co.,  for  period  ended  December  31,  1911. 

The  Mine 

Surface    Improvements.— tht    hoisting    plants    at    both 

No.   1    and    No.  2  shafts  are  complete.      As   for   ■  reports 
have  shown,  these  are  equipped  with  skips  of  12%  inns 

rapacity  operating  at  a  speed  of  300  ft.  per  minute.  At 
the  No.  1  shaft,  where  sufficient  tonnage  has  at  times  been 

available,  this  equipment  has  demonstrated  a  hoisting  ca- 

pacity of  600  inns  per  hour,  which  is  greater  than  will 
ever  be  regularly  required.  The  hoists  of  both  shafts  and 

the  shafts  themselves  are  exactly  alike,  but  the  Xo.  '_•  shall 
has  for  the  time  being  been  equipped  with  only  one-half 

the  Crushing  machinery  that   has  been  provided  at  No.  1. 
The  main  c   pressor  plant,  which  now  consists  of  two 

electrically-driven  units  of  a  capacity  of  300  cu.  ft.  each, 
is  at  the  Xo.  1  shaft.  Another  compressor  of  5000  cu.  ft. 

capacity  is  now  being  installed  there  ami  all  the  pipe-lines 
and  connections  between  this  plant  and  the  Xo.  2  shaft 
hive  been  eompleled.  This  total  plant  capacity  of  11,000 

cu.  ft.  of  free  air  per  minute  is  expected  to  be  ample  for 

the  maximum  production  now  contemplated. 
The  shops,  warehouses,  etc.,  to  serve  the  entire  mine  and 

i  he  Ray  &  Gila  Valley  railroad,  are  at  the  Xo.  1  shaft. 

The  office  and  officers'  quarters  and  the  principal  settle- 

ment   of   thi   tnpany's    English-speaking   employees   are 
also  in  this  vicinity,  although  a  considerable  settlement  of 
American  employees  lias  been  built  up  around  the  Xo.  2 

shaft.  The  company  owns  all  the  buildings  occupied  by 

employees  near  the  No.  1  shaft  and  a  few  of  them  in  the 
settlement  in  the  vicinity  of  the  Xo.  2  shaft.  A  settlement 

known  as  Sonora  Town,  composed  almost  wholly  of  Mcxi- 
h.is  been  built  up  on  the  westerly  edge  of 

the  company's  mining  property.  This  town,  which  is  a 
little  less  than  two  years  old,  now  contains  some  401)0  in- 

habitants, and  all  the  buildings,  generally  speaking,  are 

owned  by  those  occupying  them,  the  ground  upon  which 
they  are  built  being  leased  from  the  company. 

Churn-Drilling. — In  my  interim  report  of  April  1,  1911, 
I  stated  that  churn-drilling  for  development  purposes  was 

entirely  discontinued  in  the  month  of  Xovember  1010. 
Since  that  time  no  drilling  lias  been  done,  excepting  where 

necessary  to  gain  information  of  value  in  underground  de- 
velopment near  the  edges  of  those  portions  of  the  ore  de- 

posit which  are  now  being  worked.  Such  drilling  has  re- 
sidled  in  some  unimportant  changes  in  tonnages  from  that 

stated  in  my  report  of  April  1.  1911.  As  the  drilling  de- 

velopment now  stands,  the  total  tonnage  calculated  is 

77. Ml 4.470  tons  averaging  2.17<~^  copper.  Of  this  quan- 
tity, 64,700,000  tons,  having  an  average  made  of  2. lie, 

copper,  is  classed  as  fully  developed,  the  remainder  being 
classed  as  partly  developed  and  having  an  average  grade 

of  2.23%  copper.  As  has  been  explained  in  previous  re- 
ports, the  ore  classed  as  fully  developed  is  in  deposits 

that  have  been  drilled  regularly  and  completely  in  200-ft. 
squares,  and  the  partly  developed  exists  in  areas  that  in 

plaees  have  not  been  drilled  at  intervals  of  greater  fre- 

quency than  400  ft.  The  total  area  containing  these  de- 

velopments  is  183.4  acres.  The  total  number  of  drill-holes 
drilled  to  date  is  353,  and  the  total  feet  of  drilling  147.449. 

the  average  depth  of  holes  being  417.7  ft.  The  number  of 

holes  showing  commercial  ore  is  277.  comprising  a  total  of 

121,953  ft.  of  drilling,  and  the  average  depth  of  these  holes 
is  440  ft.  The  average  thickness  of  capping,  or  overburden, 
is  252  ft.,  and  the  average  thickness  of  ore  101  ft.  All  of 

the  holes  containing  ore  are  not  considered  in  the  calcula- 
tions of  tonnage,  only  238  of  them  being  so  used,  and  rep- 

resenting a  total  footage  of  drilling  of  10fi,971.  In  the 
area  represented  by  the  holes  entering  into  the  calculation 

of  ore  reserves,  the  average  thickness  of  ore  is  121  ft.  Of 
the  toial  tonnage  above  stated,  about  30.000.000  tons  exists, 

in  what  is  known  as  the  East  section,  or  in  the  vicinity  of 
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boul   17,   ,000 
n,  ihi   \\  ■  -■  -.'!•:       Developments  b)  drilling  in  Ihi 

■ .  tuit   in   the   W- 

known  thai  ~uii~uinii.il  esti  the  orebodj  und 
result    from    1 11  it  It- 

velopment.     Tin-  i-  indicated  to  -      extent   by  thi 
thai  tin  '  drill-holes  having  ore  which  have  not  been 
need  in  the  calculation  of  stated  ore  !  all.     h  is 

also  known  that,  in  many  places,  existing  drill-holes  were 
driven  deep  enough  to  penetrate  the  orebody,  and  con- 
tently,  that   there   i-  ore   below   the  bottom  of  them. 

Taking  all  ••!  the  information  available,  it  i-  not  unreason- 
able to  expect  thai  tin-  tonnages  Btated  ;it  presenl  will  be 

increased  by  2591  •  "'  "   •  when  tl   >■  deposits  are  fully 
developed. 

Underground  Development.— The  total  amount  of  under- 
ground development  on  January  1.  1!'1J.  whs  15S.JS0S  ft., 

or  a  little  over  .'i»  miles.    This  i-  an  increase  for  the  18 

known  n-  the  'shrink*)  applied  to 
Bufllcientlj  large  areas  in  two  port   -  •  ■!  the  eastern 
ii. mi  i,,  demonstrate  its  adaptability,  both  as  to  eeoi   ij 
and  safety.  In  the  western  section,  the  extent  i"  which 

Btopes  have  been  developed  is  not  so  great,  but  tl"'  ground 
there  has  proved  equally  favorable  for  tl    plan 
of  mining,  and  the  work  done  in  both  sections  has  shown 
the  system  to  be  entirely  satisfactory. 

Nm  mining  was  d    except  in  the  way  of  development, 
until  late  in  March  1911,  when  the  Brsl  section  of  the  mill 
at  tfayden  was  started.  During  the  remainder  of  the  year 
the  mine  produced  approximately  700,000  tons  ol  ore.  The 
amount  is  stated  approximately,  as  do  account  i-  taken  ol 

ore  broken  in  Btopes,  in  storage  at  tl"'  mine-bins,  or  in 
transit  to  the  mills,  the  basis  upon  which  the  mine  is 
credited  with  production  being  the  weights  al  Bayden. 
The  total  amount  of  ore  with  which  the  mine  was  given 
credit    al    the   mill    was   681,000   inns   containing    1.83% 
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months  of  122,000  ft,  or  at  the  rate  of  nearly  7000  ft.  per 
intuit h.  iiinl  approximately  tliis  rate  is  being  maintained  at 
the  present  time.  The  areas  adjacent  to  both  shafts  have 
been,  and  are  now  being,  developed  on  two  principal  levels, 
although  in  both  cases  auxiliary  levels  are  being  worked 
above  the  No.  1  or  main  tipper  levels.  The  No.  2  levels 
in  both  eases  are  at  such  elevations  that  they  will  eventually 
be  joined  and  form  one  connected  working  covering  the 
entire  property. 

All  of  the  ore  mined  up  to  dale,  excepting  small  quan- 
tities coming  out  of  development  work,  has  come  from 

above  the  No.  1  level.  It  will  not  be  long,  however,  until 
some  mining  can  be  done  tributary  to  the  No.  2  level  at 
either  shaft,  and  no  extensions  of  these  shafts  have  been 

made  below  that  level,  excepting  such  as  are  necessary  to 

accommodate  pumping'  stations  to  take  cave  of  the  small 
amount  of  water   produced. 

The  grade  of  the  orebodies,  as  determined  by  churn- 
drilling,  has  been  checked  satisfactorily  by  the  underground 
development  as  it  progressed.  The  copper  content  of  all 
the  ores  mined  has  varied  only  slightly  from  what  was 
expected  from  calculations  of  drill-hole  results  in  the  areas 
and  zones  from  which  these  ores  came.  The  underground 
work,  both  as  to  development  and  mining,  has  up  to  date 
satisfactorily  checked  the  drill-hole  averages. 

The    system    of    mining   employed,    which    is    commonly 

copper.  Of  this  quantity,  about  150,000  tons,  or  some- 
thing over  20%,  came  from  storage  ore  previously  pro- 
duced in  development,  so  that  only  about  530,000  tons  of 

ore  was  actually  mined  from  underground  during  the 
period,  and  of  this  amount  about  350,000  tons  came  from 
slopes  and  the  balance  from  development. 

The  actual  cost  for  the  period,  including  coarse  crushing 
of  the  ore,  as  well  as  all  general  and  fixed  charges,  was 
81.6c.  per  ton.  This  cost  includes  many  extraordinary 
expenses  incident  to  starting  up  and  a  higher  ratio  of 
fixed  charges  than  would  apply  on  a  greater  tonnage,  and 

is  correspondingly  higher  than  it  will  be  when  additional 
areas  are  opened  and  a  larger  tonnage  can  be  conveniently 
produced.  In  fact,  the  cost  for  the  last  quarter  of  the 
year,  as  stated  in  a  previous  report,  was  7(ic.  per  ton,  and 
it  is  not  expected  that  the  cost  of  mining  for  the  current 
year  will  exceed  the  estimate  of  75c.  per  ton  made  in  my 

quarterly  report  dated  October  25,  1911.  This  figure  is  be- 
lieved to  be  sufficient  to  cover  not  only  current  operating 

costs,  but  also  a  charge  sufficient  to  retire  all  the  invest- 
ment we  have  expended,  or  will  expend,  in  the  underground 

development  of  the  property.  At  the  time  of  writing  this 
report,  the  mine  is  producing  from  underground  approxi- 

mately 3600  tons  per  day,  and  it  is  expected  that  the  out- 
put will  be  increased  to  5000  tons  per  day  by  or  shortly 

after  the  middle  of  the  current  vear. 
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The  grade  of  il   re  is  still  lower  thau  uoruial,  souie- 
wbal  lower,  in  fact,  than  the  average  applyiug  up  to  the 
i-iiil  iif  1  ii  1 1 .  mill  this  condition  will  continue  t"  some  ex- 

lent  until  we  nave  mined  out   the  orebodies  near  the  sur- 

iar<    whicb  we  are  now  working  in  the  west  portii   E 
the  area  tributary  to  the  N«.  1  shaft.  Our  largest  increase 
in  tonnage  in  the  immediate  future  will  come  from  areas 
tributary  to  the  No.  2  shaft,  where  the  grade  is  better  and 

siinic  improvement  in  average  value  will  follow,  bul  we 

do  ii.. i  expeel  to  maintain  a  normal  grade  at  the  average 

of  the  mine  until  we  can  derive  some  tonnage  from  il"1 
Mo.  _  level  of  the  eastern  section,  and  uo  considerable 

amount  can  be  bo  derived  until  the  upper  zone  in  that  sec- 
tion has  been  further  removed.  As  has  been  stated,  the 

made  nt  the  dies  we  are  producing  checks  with  the  grade 

indicated  both  by  drill-bole  and  underground  development 
in  the  areas  from  which  it  is  coming. 

The  Hayi.kx  Plant 

Construction.— The  mill   is    structed   in  eight   sections 
having  a  normal  capacity  of  1000  tons  per  day  each,  as 
described  in  previous  reports,  and  no  changes  in  design  of 
material  consequence  have  been  made.  The  first  section  of 

the  mill  was  completed  and  put  in  operation  in  March  1911. 
Subsequent  to  that  time,  additional  sections  were  com- 

pleted  until,  at  the  end  "I'  the  year,  five  sections  had  been 
finished,  and  four  of  them  have  heen  practically  in  con- 

tinuous   operation    since   completion.     The    three    uni   i- 

pleted  sections  are  si.  well  advanced  thai  they  can  he  iinishe.1 

at  ahiiut  the  rate  nl'  nue  section  each  thirty  days  as  re- 
quired, all  the  necessary  machinery  for  their  completion 

being  on  the  ground. 

The  power  plant  is  complete,  although  ils  full  capacity 

will  not  he  required  until  the  entire  mill  is  in  operation. 

Tin-  transmission  line  from  this  plant  t . .  Ray  is  in  con- 
tinuous   and    satisfactory    i   mission    furnishing   all    the 

power  used  al    the  mines.     The    pumping  station    lor  main 
water  supply,  machine  simps,  warehouse,  ami  all  i   essories 

lo    the    plant    are   completed    anil    in    satisfactory   operation, 
Office  buildings  ami  quarters  for  officers  and  employees 
have  also  been  provided  adequate  for  presen   ds,  ami  ii 

will  not  lie  necessary  to  add  extensively  to  these  for  th'o 
future.  The  company  owns  all  the  buildings  adjacent  I" 
the  plant  excepting  those  occupied  by  Mexican  employees 
to  the  west.  The  A.  S.  &  K.  Co.  is  rapidly  completing  it? 
smelter,  and  it  is  expected  that  smelting  operations  will 
begin  about  May  1. 

Operation  ■>(  thi   Mill.  -The  first  sect!   if  the  mill  was 
started  about  the  middle  of  March  1911.  but  did  not  operate 
continuously  until  after  April  1.  Another  section  was 
started  in   April,  ami   since  thai    time  three   additional  see- 

*   s   have   heen   completed,   as   previously   slated,   although 
n  has  not  heen  necessary  to  operate  more  than  four  of 
them  al  any  one  time  I..  accommodate  all  the  tonnage  avail- 

able. It  was  found  desirable  immediately  after  beginning 
operations  to  modify  somewhat  the  arrangement  of  ma- 

chinery and  distribution  of  products  in  order  to  get  satis 
factory  results.  These  alterations  required  the  installation 
of  only  a  limited  amount  of  additional  machinery,  prin- 

cipally classifiers,  and  were  not  expensive  in  point  of  direct 
cost,  hut  they  required  sonic  lime  ami  correspondingly  de- 

layed the  accomplishment   of  high   r   veries,  so  thai   tin 
company  did   m.l      nence   td!  secure   the   results  that   had 

heen  anticipated  nun!  during  the  last  quarter  of  the  year. 
During   that   period   the   extraction    percentages   increased 
regularly  and  rapidly,  and  al   the  end  of  it  were  all  we  had 

expected.  The  work  of  ths  plant  is  now  entirely  satis- 

factory in  every  respect,  the  recoveries  being  70',  on  a 

grade  of  ore  which  is  nearly  Y2%  lower  than  the  average 
for  the  properly.  All  of  the  live  sections  now  ready  for 

operation  have  been  rearranged,  and.-  so  far  as  now  known, 
no  further  modifications  are  necessary  to  insure  regularlj 
the  extractions  now  prevailing  and  substantially  higher  per- 

centages as  the  gradi   lie  ore  improves. 

The  total  ore  treated  tor  the  year  was  liM.oln  tons  oj 

an  average  grade  ■  I  33%,  resulting  in  a  gross  output  of 
cooper  contained  in  concentrates  ol   15,721520  lb.,  and  cor- 

responding in  an  average  extract     tor  the  entire  period 
13.1%.      For  the  last  quarter  of  the  year  the  extraction 

66.2755    on  an  ore  assaying  l.T.'i',   copper,  ami   lor  the 
month  of  December  ihe  extraction  was  ii7.:is<,    on  an  ore 

containing  l^iii',    copper,  resulting  in  as  great  a  recovery 
in   terms  of  pounds  per  I   if  ore  on  this  lower  grade  ore 
as  was  experienced  for  the  entire  period  on  a  considerably 

higher  grade  "i  material,  ami  indicating  clearly  improved 
conditions.  During  the  month  of  February  just  closed,  the 

recovery  was  70.329!  on  ■<"  ore  averaging  l.tiS',  copper, 
and  at  times  during  that  month  the  rale  of  treatment  per 

section   averaged  over  11DII  Ions   per  day.  or  al   the  rale  of 

about  9000  tons  for  the  completed  plant  of  eight  sections. 

There  is  no  question  bul  that  equally  good  results  will  he 
regularly  maintained  hereafter. 

The  net  cost  of  producing  copper  lor  the  year,  after 

crediting  dividends  from  the  Ray  &  Gila  Valley  railroad, 
was  10?4e.  per  pound.  This  cost  was  incurred,  however. 
in  connection  with  shipping  all  of  the  concentrate  produced 

In  El  Paso  al  a  freight  and  smelting  expense  of  approxi- 

mately l'oc.  per  pound  greater  than  is  now  resulting 

through  the  delivery  of  concentrate  to  the  A.  S.  &  R.  Co.'s 
new  plant  at  Havden  under  contract  with  that  company. 

Had  the  management  heen  able  during  the  period  under 
discussion  to  have  delivered  concentrate  to  llayden,  under 
the  contract  which  is  now  in  effect,  the  average  cost  per 

pound  for  the  year  would  have  been  9.33c,  and  on  the  same 
average  grade  of  ore  the  actual  cost  at  the  present  time  is 

about  9c.  per  pound.  The  average  assay  of  concentrate 

produced   for  the   period   was  '22.4rr.  this   feature  as   well 
as  others  of  c   -entrate  analysis  being  almost  exactly  what 
had  been  expected  as  a  result  of  early  experiments.  As  it 

becomes  possible  to  increase  tonnage,  all  factors  of  operat- 
ing costs  will  decrease  correspondingly.  This  will  apply 

'specially  to  the  cost  of  power,  as  it  will  not  he  necessary 

to  employ  any  additional  operating  force  to  supply  power 
for  the  entire  mill.  Fixed  and  general  charges  will  also  he 

decreased  by  distribnting  them  over  a  greater  tonnage,  and. 
as  stated  in  the  discussion  of  mining  conditions,  the  cost  of 

mining  will  in  the  future  be  lower.  Taking  all  these  factors 
mio  consideration,  there  appears  no  question  whatever, 

about  the  ability  of  the  property  to  produce  copper  al  8c. 

per  pound,  when  running  at   full  U>   ge  and  on  a  normal 
grade  of  ore.  As  a  matter  of  fact,  if  the  mill  were  now 
running  on  a  2%  ore  and  making  no  greater  percentage  of 

recovery  than  at  present,  and  experiencing  the  same  cosls 

per- ton  that  now  apply  to  operation  at  less  than  one-half 
the  mill  capacity,   the   st    per   pound   would  he  less  than 

N'jc.  Summing  up  the  whole  situation,  every  factor  per- 
taining to  the  llayden  plant  and  its  operation,  including 

those  of  water  supply  and  the  transportation  and  delivery 
•  ■I  ores,  is  entirely  satisfactory. 

Ray  4-  Gila  Vai.i.ky  Railroad 

The  Ray  &  Gila  Valley  railroad,  which  is  owned  by  the 
company,  connects  the  town  of  Ray  with  Kelvin  and  Kay 

Junction,  the  latter  being  the  point  al  which  it  joins  the 
Arizona  Eastern,  a  branch  of  the  Southern  Pacific  railroad. 

During  the  year  the  line  was  extended  to  the  No.  2  shaft 
ami  a  permanent  station  established  near  that  point  for 

the  convenience  of  the  town  of  Ray.  Another  branch  ex- 
tends from  a  point  on  the  Arizona  Eastern  Hue  to  the  mill 

at  Havden.  a  distance  of  about  three  miles.  The  total  track- 

age, including  sidings,  is  about  sixteen  miles,  the  total  length 
of  the  main  line  in  the  two  branches  being  about  ten  miles. 

The  distance  via  the  Ray  A:  Gila  Valley  and  Arizona  East- 
ern between  Ray  and  Havden  is  about  twenty  miles. 

The  present  equipment  of  the  line  consists  of  three  loco- 
motives, one  hundred  and  twenty  60-ton  steel  ore  cars,  and 

the  small  amount  of  equipment  necessary  for  passenger  and 

commercial  freight  business.  Up  lo  the  present  time  the 

management  has  been  able  lo  handle  the  entire  main  line 

business  with  one  locomotive,  although  an  additional  loco- 
motive is  at  times  used  for  switching  or  emergency  service. 

leaving  a  third  locomotive  constantly  in  reserve.  The  road 

and  its  equipment  is  in  excellent  physical  condition  and  ils 
operation   is  resulting  in  substantial   profits. 
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Boll  Signaling  and  Cable  Systems  in  Shafts 
at  the  Crown  Minos.  Limited 

The   following  detailed  aeeounl   of  Ilia  signaling  system 
prepared  bj    Mr.  Curtias,  electrical  engineer  for  the 

Crown   Mines,  Ltd.,  and  it  pnbliabed  through  the  eoti 
\\      \\      Mem. 

This  allows  tin-  interchange  ol 
between  any  station  and  the  engine-driver,  such  signals 

sounding  at  nil  stations.     In  ii-  simples!   form  il  eoi 
■  ■I  a  battery  preferably  of  accumulators,  a  bell  and  pull 
al  each  station  and  at  surface,  and  three  wires  '"mien 
ing  all   stations   with   the  surface.     Our  battery  wii 
eonneeted   to   a   terminal   of   every    bell,   the   other   to   a 
terminal  of  every  pull,  and  the  third  wire  forms  a  common 
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i.'KOWN"    MIXES    SIGNAL    SYSTEM. 

connection  between  the  other  terminals  of  both  bells  and 

pulls.  The  arrangement  is  shown  in  the  attached  sketch. 
The  two  battery  wires  may.  and  in  practice  generally  do, 
feed  a  number  of  systems,  though,  of  course,  there  must, 

be  a  separate  'common'  wire  for  each  system.  The  dotted 
lines  in  the  sketch  show  a  second  system  fed  in  this  way. 

Bell  Cable. — Where  any  trouble  from  moisture  is  likely 
to  be  experienced,  bell  cable  is  used.  This  consists  of 
a  number  of  rubber-insulated  wires  incased  in  a  lead 
covering  which  in  turn  is  covered  with  jute  and  armored 
with  steel  wires.  There  is  a  final  covering  of  jute  over 
all  to  prevent  corrosion.  The  standard  cables  are  4-core 
and  7-core,  but  special  cables  may  be  made  up  as  de- 

sired. The  copper  in  each  core  generally  consists  of  seven 
No.  20  S.W.G.  wires,  equivalent  to  about  9000  circular 
mils. 

Junction  Boxes. — At  each  station  where  bells  are  de- 

sired the  main  cable  is  taken  in  and  out  of  a  'T'  junction 
box.  A  branch  cable  from  this  box  is  run  to  the  bells 

and  pulls  in  the  station.  In  the  junction  box  is  a  marble 
terminal    board    with    binding    post    passing    through    it. 

Kach  ol  the  wires  "I  the  incoming  ami  outgoing  ami 
branch   cab  A   to   the   bottom   of   a   binding 

post,  and  the  box  is  then  filled  with  paraffin  m>  or  com 
pound,  level  »iti>  the  top  of  terminal  board,  thus  —ling 
all  sable  ends.     II   onnections  betw   i  the  upper  parts 
of  the  binding   posl   are  made  with  copper  straps  which 
1 1 1 : i \  be  easil)   re   red  when  test  suits.    The  box 
i-  provided  with  a  lid  which  when  bolted  down  makes  the 
box  quite  water-tight     li    is  nol   onstomar]    i"  use 
boxes  in  situations  where  trouble  from  moisture    I  nol 
be  feat 

Bellt.    Any  water-tight  bell  may  be  used,  bnl  probablj 
tin   si  satisfactory  type  is  that   manufactured  by  Sie 
mens,  Limited.  This  lias  the  mechanism  enclosed  in  a 

water-tight  metal  box,  on  the  side  of  which  is  soldered  n 
metal  diaphragm.  The  armature  is  attached  to  the  inside 
of  the  diaphragm  and  the  bell-hammer  to  the  outside  of 
the  same.  This  allows  the  parts  damageable  by  moisture 
to  be  hermetically  scaled. 

Pulls. — There  are  many  satisfactory  forms  of  pulls  and 
push-buttons.  II  used  in  very  wel  places,  it  is  well  to  till 
the  pulls   with   vaseline. 

Distance  'Between  Junction  Boxes. — If  no  tappings  are 
required,  there  is  nothing  to  limit  the  length  of  hell  cable 
between  boxes  except  for  the  convenience  in  replacing  a 
damaged  portion.  In  the  case  of  the  South  Rand  shaft, 
where  no  hells  are  required  between  the  surface  and  a 
depth  of  2000  ft.,  pockets  are  cut  in  the  rock  to  provide 
dry  places  for  junction  boxes  at  depths  of  about  800  and 
1000  ft.,  so  that  in  case  of  a  failure  it  will  probably  not 
he  necessary  to  replace  a  greater  length  than  S00  feet. 

Power  Cables  in  Shafts. — The  power  cables  at  the  Crown 
Mines  are  2200-volt,  3-phase,  3-eore,  paper  insulated,  lead 
Covered,  steel -wire  armored,  and  jute-covered  cables.  The 
cross-section  of  each  copper  core  is  from  0.1  to  0.2  square 
inch,  depending  on  the  load  to  be  taken  care  of.  Where 
the  larger  size  is  not  sufficient  to  carry  (he  load,  additional 
cables  are  installed,  as  it  is  not  economical  to  increase  the 
size  of  such  a  cable  much  above  0.2  sq.  in.  These  cables 
are  specially  made  for  shaft  work  and  do  not  contain  any 
free  oil,  otherwise  the  lead  might  be  ruptured  by  the 
static  pressure  of  the  oil.  Here  again  the  length  between 
the  boxes  is  determined  largely  by  the  idea  of  replacement 
in  ease  of  failure.  The  longest  length  on  Crown  Mines 
is  about  1000  feet. 

Installation. — Neither  the  hell  nor  power  cables  referred 
to  above  are  able  to  carry  their  own  wreight  for  any  great 
length.  They  are  lashed  or  clamped  about  every  70  ft. 

to  a  wire  rope  when  being  lowered  into  place.  The  lash- 
ings or  clamps  are  gradually  removed  as  the  cables  are 

cleated  to  the  shaft  timbers. 

In  the  northern  part  of  Minnesota  there  is  a  great  area 
of  land  so  flat  that  its  waters  sometimes  flow  into  Hudson 

bay  and  sometimes  into  the  Gulf  of  Mexico.  This  area 
contains  the  headwaters  of  the  Mississippi  river.  There 
are  times  when  certain  lakes  discharge  at  both  ends,  the 

northern  outlet  taking  the  flow  through  Red  river  or  Rainy  ' 
river  into  Lake  Winnipeg,  and  thence  into  Hudson  bay ; 

while  the  southern  outlet  leads  to  the  Mississippi.  There- 
fore the  dividing  line  between  the  Mississippi  drainage 

basin  and  that  of  Hudson  bay  is  indefinite  and  in  many 
places  cannot  he  determined,  and  the  consideration  of  these 
two  basins  in  connection  with  their  water  supplies  and  the 
uses  that  can  be  made  thereof  must  logically  he  taken  up 

together. 

Placer  deposits  of  great  richness  have  been  found  on 
the  Chukat  peninsula,  Kamtchatka,  according  to  a  recent 
report  by  a  Russian  engineer.  In  the  northern  part  of 
Kamtchatka,  on  the  Anadyr  river,  rich  placers  also  occur. 
The  Anadir  Mining  Co.  (Russian)  has  sent  an  expedition 
to  this  area  and  a  number  of  Danish  engineers  have  also 
started  in  behalf  of  Danish  capitalists.  The  Russian  min- 

istry has  approved  of  a  scheme  for  allotting  the  land  to 
private  individuals  and  will  first  investigate  its  value. 
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The  Los  Burros  Mining  District 

1  lj   Charles  H.  Da\  i 

The  Los  Burros  mining  district  is  in  the  extreme  southern 
pari  of  Monterey  county,  California,  mostly  in  township 
23  8.;  range  5  E.;  ami  township  24  S.j  range  5  K..  lit. 

Dial)l<i  meridian.  The  largest  mine  in  operation,  the  Bu- 
dimo,  ami  the  old  townsite  of  Los  Burros  are  on  a  north 

gulch  of  Alder  creek,  township  24  8.;  range  5  K. ;  seetion  2. 

The  two  important  placer  workings  are  on  Willow  and  Dog- 

vine  creeks  in  township  '23  S. :  range  5  E.  Plasketfs  find 
of  May  1011  is  near  the  latter  creek.  The  official  map  of 

Monterey  county,  compiled  in  1S0S  by  Lou  G.  Hare,  county 
surveyor,  has  been  used  as  a  basis  for  work. 

The  principal  deep  mine,  the  Buclimo.  J.  C.  White  super- 
intendent, is  owned  by  Messrs.  Burnbam.  Clinton,  and  Mory. 

of  San  Francisco.  The  Plnskctt  property  is  owned  by  old 
residents  of  that  name.  They  have  both  placer  and  deep 
mining  claims.  The  (lorda  Gold  Mining  Co.  works  the 

placer  deposits  on  Willow  creek  during  the  rainy  season 
and  early  summer. 

Geologic  Relations 

Igneous  Rocks. — Serpentine,  probably  altered  from  a 
gabbro,  occupies  a  considerable  area  in  the  district.  Thin 
BeotionE  of  the  ruck  show  no  olivine  remaining,  but  do  show 

Lost ite,  a  pseudomorph  of  an  orthorhombic-pyrozene,  the 
presence  of  which  is  indicative  of  the  igneous  origin  of  the 

serpentine.  The  roek  in  hand  specimen  is  fine  and  even  in 

texture,  and  almost  glassy  in  appearance  at  times,  espe- 
cially where  il  is  sheared.  In  color  the  ruck  is  dark  green, 

not  mottled  hut  of  even  color.  Along  the  Jolon  trail  the 

serpentine  is  bluish  green  and  purple. 
The  serpentine  occurs  in  the  form  of  dikes  extending 

irregularly  along  the  coast  from  the  ocean  at  Gorda  south- 

easterly through  San  Luis  Obispo  county.  These  dikes 

occur,  to  in y  knowledge,  as  far  north  as  (iamboa's,  on  Big 
creek,  and  eastward  they  are  exposed  nearly  to  the  Naci- 
miento  river,  where  in  the  first  ridge  the  Miocene  sand- 

stone lies  upon  them  unconformably.  so  far  as  could  be 
determined.  This  would  make  the  age  of  the  intrusions 

ptc-Miocene  and  probably  pre-Tertiary.  yet  the  exact  age 
can  only  he  determined  by  fixing  thai  of  the  older  sand- 

stones and  shales  intruded. 

Sedimentary  and  Metamorphic  Rocks. — The  country  rock 
in  the  mining  district  varies  from  a  distinct  sandstone  of 

fine  even  grain,  to  a  shale  which  is  so  metamorphosed  near 

the  mineral  veins  that  it  is  properly  termed  slate.  Con- 
crate  beds  are  rarely  found,  and  are  so  fine  in  texture 

that  they  arc  hardly  worthy  of  the  name.  In  thin  section 
the  slates  from  the  Buclimo  exhibit  the  characters  of  a 

microscopically-fine  arkosi — if  such  an  expression  may  be 
used.  The  small  grains  of  quartz,  feldspar,  and  chalce- 

dony are  Bub-angular,  a  tact  which,  added  to  the  presence 

_  of  the  feldspars,  shows  that  the  rock  materials  were  trans- 

ported only  abort  distances.  Carbonaceous  material  (graph- 
ite   in    the    metamorphosed    arc;:  the    rock    its    deep 

gray  or  black  color.     The  slates  are  infiltrated  with  fine 

ii/  and  Calcite  vein-,  especially  in  the  immediate  mining 
rict.     Several    beds    ol    white  quartzite  occur  near  the 

Buclimo  and   also  about    a    quarter   of   a   mile   to   (he   east. 

These  beds  appear  to  hi-  sedimentary  in  origin. 
.lust  south  of  flie  Buclimo  workings  is  a  small  area  of 

rock  which  has  the  character  of  a   greens!   5.     It  con 

principally  the  quartz,  feldspar,  chalcedony,  calcite,  and 
chlorite.  In  appearance  (he  outcropping  rock  is  a  dark 

olive-green,  weathering  brownish  green:  it  has  been  irregu- 
larly fractured  to  quite  an  extent,  and  the  fractures  filled 

with  calcite.  Its  metamorphic  character  and  its  po 
near  the  slates  suggest  local  metamorphism  in  the  mining 
district.  The  extent  of  the  metamorphosed  area  has  not 
been  worked  out.  The  age  of  the  sandstones  and  slates  is 
probably  Franciscan  (Jurassic).  Jurassic  fossils  have  been 

found  in  the  slates  at  Slate  Springs,  to  flic  north,  where  the 

formation  is  the  same  as  in  the  Los  Burros  district. 
ructure.-  The  structure,  upon  reconnaissance,  seems  to 

be  monoclinal :  dip  generally  steeply  to  the  east;  strike  411 
io  45°  west  of  north:  loxture  of  beds  uniform;  bedding  not 

prominent :  structure  regular.  The  structure  agrees  with 
the  direction  of  the  valleys  of  the  Xacimiento  and  Burro 
creeks  to  the  cast  of  the  territory  and  with  the  trend  of  the 

line.  The  weathering  is  slight  and  is  limited  mostly  to 
staining  and  discoloration. 

Ore  Deposits 

Outcrop. — The  OUtcroppingS  of  the  gold-bearing  veins 
yield  placers  which  are  richest  in  the  canyons  and  gulches 

leading  to  the  Pacific.  Deposits  also  exist  in  the  gravels  of 
the  San  Antonio  and  Xacimiento  valleys  to  the  east.  The 

latter  deposits  are  of  little  economic  value,  although  they 
were  worked  for  several  years  by  Chinese.  The  mineral 

veins  fill  fissures  which  are  nearly  identical  with  the  bed- 
ding of  the  country  rock.  These  veins  run  through  slates, 

sandstones,  ami  serpentines  alike,  but  the  ore  seems  to  vary 
it;  richness  with  each  of  these  formations.  The  following 

are  some  of  the  minerals  found  in  the  vein  and  wall-rock: 

free  gold,  sulphides  carrying  gold,  chroniite.  pyrite,  and 

mariposite,  the  last  being  a  rare  mineral  found  mostly  in 
the  Mother  Lode  district. 

Conditions  Affecting  Mining 

Topography. — The  Los  Burros  mining  district  is  just 
west  of  the  crest  of  the  Santa  Lucia  range,  with  summits 

at  this  point  about  3500  ft.  above  sea-level.  The  top  of  the 
Buclimo  shaft  is  2800  ft.  above  sea-level,  and  this  elevation 
represents  the  general  level  of  the  outcrops  of  the  vein. 

The  mines  and  prospects,  therefore,  are  at  the  heads  of  the 

deep  gulches  which  open  into  Alder,  Spruce,  Willow,  and 
other  creeks  flowing  into  the  Pacific.  The  Pacific  slope  of 

the  Santa  Lucia  range  is  steep,  having  a  descent  of  3000  ft. 
or  more  in  three  miles.  The  creeks  have  attained  an  even. 

though  sleep,  gradient  from  their  beads  to  the  ocean,  in 
most  cases.  The  ocean  is  bordered  by  bluffs  which  rise 

steeply  from  the  beach  at  an  angle  of  nearly  30°  to  an 
elevation  of  about  1800  ft.  To  the  north  of  this  district,  the 

trail  leading  to  Gamboa's  sometimes  skirts  the  foot  of  the 
bluffs  and  is  passable  only  at  low  tide.  To  reach  the  dis- 

trict from  the  railroad,  one  must  travel  from  King  City,  on 

the  Southern  Pacific  railroad,  to  Jolon,  a  distance  of  nine- 

teen miles,  by  stage,  and  then  twenty-one  miles  by  trail  to 
the  mines.  Of  this  twenty-one  miles,  the  first  ten,  as  far 
as  the  Nacimiento  river,  may  be  traveled  by  wagon.  The 

remainder  of  the  trail  is  narrow  and  steep,  so  that  all  pro- 
visions and  supplies  for  the  mines  must  be  carried  on  pack 

animals.  Trails  approach  the  district  from  both  t lie  north 
and  south  along  the  coast,  but  the  one  from  Jolon  is  the  best 
and  most  used  for  provisions,  mail,  ore,  and  by  prospectors. 

The  transportation  facilities,  aside  from  those  of  the 
Jolon  trail,  are  meagre.  At  intervals,  usually  once  a  year, 
a  boat  is  chartered  to  bring  provisions,  lumber,  machinery, 

ami  various  supplies  to  the  landing  near  the  mouth  of 
Willow  creek.  The  few  inhabitants  along  the  coast  share 

in  the  cost  of  the  enterprise,  and  send  back  in  the  boat  the 

products  of  the  region,  which  consist  of  redwood  timber, 

lime,  cattle,  and  hides.  There  is  often  considerable  diffi- 

culty in  landing  supplies  on  account  of  the  heavy  surf  and 

the  lack  of  protection  from  the  open  sea.  The  old  Los 
Burros  townsite  was  plotted  upon  a  fairly  level  piece  of 

ground  sloping  into  a  gulch  opening  into  Alder  creek.  This 
area  is  just  below  the  old  Last  Chance  mine  (now  the 

Buclimo)  and  is  at  an  elevation  of  2500  ft.  above  the  sea. 
Two  or  three  acres  of  this  land  are  tillable,  but  the  rest  is 

sloping  and  brushy.  The  customary  building  sites,  and  the 

best  of  the  region,  are  those  at  an  elevation  of  about  1800 
ft.,  at  the  crest  of  the  bluffs  overlooking  the  sea.     Here 
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or  building  pur- 
and  tailing  i»  damped  into  the  steep 

any  ol  the  iiinsi  promising  proper* 
bundanl  on  the  >i<lf~  of  the 

o  ;m  elevation  "t   about  250  ft.;  'ink*,  iiicl 
tan  bark  "  lower  elevations;  and 

ittered  among  il" 
trooda  hi  the  higher  altitud  of  the  timber  land  is 

led,  but  much  <>f  it  is  in  the  Monterey  National 
i   i-  eul    under  the  supervision   of  the   forester 

and  sold  to  the  mines.    The  only  fuel  supply  at  hand  is  thai 
derived  from  the  timber  described  above    oak,  pine,  Br,  and 
redwood- 

Water  cannot  be  stored  with  any  facility  above  ih«-  main 
workings.    The  chief  supply  is  from  springs  and.  In  the 

I  the  Bnclimo,  from  the  pumpings  of  the  mines  ami 
from  a  spring  connected  with  the  mill  l>y  1800  ft.  oi   pipe- 

line.   Wurk  in  iliis  mine  lias  been  prevented  by  an  excess 

neai   the 
head  "t  a  Bleep  sided  gulch  ato  a  north  branch  of 
Alder  creek.    The  main  entrm    to  the  mini  [h  an 

a, In   r.'in  ft.  long  n|   ing  ni">n  the  Aral   Ii 
ia  07  ii.  below  tbi 

The  second  level,  lfir  ft.  below  the  surface,  has  now  a  801 

The  shaft,  which  is  I1  -  l>\ 
tends  to  a  depth  of  '_'I7  ft,,  having  one  i   partmenl  to  the 

level  ami  two  compartments  i"  the  second  Ii 
equipped  with  a  bncket,  hoist,  and  a  Btenm  pump. 
A  raise  connects  tbe  slop.-,  of  the  two  levels.  The  raise  and 
levels  are  timbered,  bul  the  adit  is  cul  through  hard  slate 
and  greenstone,  both  of  which  stand  Arm  without  timbering. 

Tl   re  is  taken  out  on  a  tramway  through  the  adit  and 
Hun  about  a  hundred  ~  here  ii  ia  dumped  into 
the  ore-bin  above  the  mill.    The  ore  is  treated  in  a  5  ft. 

Huntington  mill  which  lias  a  capacity  of  12  \<»*>  in  'J  I  l  oi 
Simply  the  free  -_r ■  •  1  <  1  is  obtained  from  i!i«'  ore;  the  tailing, 
which  contains  quite  a   percentage  of  sulphides,  was  until 
It'll  disregarded,  Inn  is  now  being  saved  for  further  treat 
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of  water  in  winter  and  at  times  by  drought  in  summer. 
Work  in  the  new  Plaskett  mine,  however,  has  been  delayed 
on  account  of  lack  of  water,  since  the  mill  was  built  upon 
the  hillside.  The  placer  deposits  are  worked  on  a  large 
scale  only  after  the  rainy  season  has  started  in  January,  and 
from  then  till  summer.  Power  is  not  directly  available  at 
the  mines  except  from  wood  fuel,  but  electrical  power  could 
he  developed  on  Willow.  Prewitt,  and  Mill  creeks.  Fifteen 
miles  to  the  north  is  Big  creek,  a  stream  which  could  prob- 

ably furnish  over  a  thousand  horse-power  throughout  the 
year. 

Extremes  of  climate  are  not  suffered,  although  the  ground 

freezes  slightly  at  times  in  December  and  January.  In  sum- 
mer the  thermometer  rises  to  100°F.  or  more,  but  the  ele- 

vation aids  in  making  living  quite  comfortable.  The  rain- 
fall is  very  heavy ;  for  a  period  of  over  ten  years  the  average 

year  rainfall  was  between  fifty  and  sixty  inches  at  a  station, 
in  the  heart  of  the  district,  kept  by  James  Krenkel.  The 
rain  falls  mostly  in  January  and  February. 

Development 

The  entire  mining  district,  which  is  about  three  by  nine 
miles,  is  staked  out  in  claims  upon  which  assessment  work 
has  been  or  is  being  done.  The  only  mill  (until  the  fall  of 
1911)  was  upon  the  Buclimo  property.  Therefore,  since 
tbat  mine  is  the  only  one  extensively  developed,  a  report 
upon  it  will  be  given. 

ment.  Plans  to  cut  the  vein  at  about  the  400-ft.  level  by 
means  of  a  new  adit  are  being  considered  by  the  owners 
of  the  Buclimo. 

History  of  Discovery  and  Development. — The  history  of 
the  discovery  and  early  development  of  tbe  Los  Burros 

mining  district  was  published  by  the  California  State  Min- 
ing Bureau  in  tbe  Eighth  Annual  Report  of  the  State 

Mineralogist  for  the  year  ended  October  1,  1888.  Briefly, 
a  part  of  this  report  follows. 

"In  1SS7,  W.  D.  Cruikshank  was  prospecting  in  Alder 
creek  and  discovered  a  'blind  lead'  from  two  to  four  inches 
wide,  containing  free  gold.  He  commenced  sinking  upon  it, 
and  the  vein  widened  as  he  went  down.  He  then  crushed 

about  20  lb.  in  a  hand  mortar,  and  washed  out  .$1.8  worth 
of  gold.  He  continued  sinking  and  put  up  a  horse  arastra. 
This  he  used  for  about  four  pionths,  during  which  time  he 

realized  enough  to  erect  a  3-stamp  mill  and  a  2-hp.  engine. 
He  operated  from  November  1S87  to  the  first  of  June  1888, 
when  a  failure  in  the  water-supply,  caused  by  draining  the 
upper  workings  of  the  mine,  compelled  the  removal  of  the 
mill,  and  a  consequent  temporary  suspension  of  milling 

operations.  Further  development  of  Mr.  Cruikshnnk's  mine, 
which  is  called  the  Last  Chance,  has  brought  to  light  five 
distinct  leads,  each  showing  well  defined  quartz  veins,  three 

of  which  have  been  found  of  sufficient  importance  to  work." 
Since  1888,  no  report  has  been  published  about  the  dis- 

trict either  by  the  State  of  California  or  by  the  U.  S.  Geo^ 
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logical  Survey.  After  working  the  property  for  two  years, 
Mr.  Cruikshank  sold  the  Last  Chance  to  T.  A.  Bell,  who 

carried  on  mining  for  two  years.    Messrs.  Cruikshank  and 

J.  M.  Krenkel.  district  recorder,  then  leased  t he  property 

tor  nine  years.  The  mine  then  lay  idle  until  1908,  when  the 

Bank  of  California,  which  had  the  settling  of  Mr.  Bell's 
accounts,  sold  the  mine  to  a  San  Francisco  company.  The 
names  of  the  new  stockholders  give  the  mine  its  new  name. 

Kuclimo.  At  the  present  time  the  mine  is  employing  about 
twenty-five  men  in  summer  and  about  six  in  winter. 

In  1902.  important  placer  discoveries  were  made  on  Wil- 
low and  Dog-vine  creeks,  and  to  work  them,  two  mining 

companies  were  formed,  the  (iorda  Sold  Mining  Co.  and  that 
of  the  Plaskett  brothers.  Many  large  nuggets  were  found 
in  these  deposits,  the  largest  being  one  worth  $81)0  on  the 
(lorda    claim,   and  one   worth    $104   on    the    Plaskett    claim. 

Since    tl   pening   of    the    district    placer    work    has    been 
carried  on  by  individuals,  on  a  small  scale,  in  all  the  nearby 
Creeks  and  gulches,  tin  February  7.  1011.  the  Bushness  find 

was  made,  and  toward  the  last  of  May  1011.  the  Plaskett 
find  excited  wide  attention  on  account  of  the  richness  of  the 

outcropping  ore.  It  is  upon  the  latter  property  that  a  31  ■•- 
ft.  Huntington  mill  has  been  installed.  About  the  first  of 

February  1012  another  discovery  was  made  at  Plaskett's. 
The  outcropping  vein  is  one  to  eight  feet  wide.  and.  ac- 

cording to  information  received  from  Mr.  Krenkel.  it  is 
as  rich  as  the  find  of  1011. 

Production. — The  production  of  the  Los  Burros  mining 
district,  so  tar  as  can  be  learned,  is  given  below.  No  esti- 

mate can  be  obtained  of  the  value  of  the  placer  production 
before  the  year  1904,  but  Mr.  Krenkel  estimates  the  ontpul 
of  the  deep  mining  for  the  period  1888-1904  at  $120.0011. 
The  remainder  of  the  data  is  from  the  'Mineral  Resources 
of  the  United  States.  1905-1909.' 

Year.  Placer.  Deep  gold  mines.  Total. 
1S88-1904    (est.  I  $120,000 

1904     f  t     •  $6,295 
1805     $1,248  125  1.:;;:; 
1906     300  325  625 
1907     250  826  1.070 
1908     500  818  1,318 
1909        0         333         33 

Coal  Production  of  New  Mexico 

The  production  of  coal  in  New  Mexico  in  1911  was 

3,148,158  short  tons,  with  a  spot  value  of  $4,525,925,  ac- 
cording to  a  statement  by  E.  W.  Parker  recently  made 

public  by  the  l'.  S.  Geological  Survey.  In  common  witlt 
most  of  the  slates  in  the  Rocky  Mountain  region,  New 
Mexico  produced  less  eoal  in  1911  than  in  1010.  Several 

contributed  to  the  decreased  production — unusually 
mild  weather  in  the  winter  of  1910-11,  a  drought  in  the 
Great  Plains  states  which  reduced  the  demands  tor  coal 
for  domestic  use.  decreased  consumption  by  railroad  loco- 

motives, and  the  resumption  of  coal  mining  in  the  Cen- 

tral and  Southwestern  states  after  the  six  months'  strike 
of  1010.  The  combined  effect  of  these  influences  on  the 
coal  production  of  New  Mexico  was  a  decrease  of  360,163 
short  tons,  or  10.3<-;.  The  value  declined  $351,226,  or ounties  of  the  state  showed  decreases  it 

production  except  McKinley  onunty.  which  increased  32,635 

short  tons.  Colfax  county,  in  addition  to  producing  7.")', 
of  the  total  output  of  New  Mexico,  is  also  the  only  county 
in  which  coking  operations  are  carried  on.  and  in  191] 
a   total   of  7ii7.1"s   tons  of  coal   mine,]   in   that   county  was 

'"  eke.     In    191Q  ii„.  „,.,!  ,,,;„!,,  ,M|   ,|;i,  in   ,■,,, 
fax  county   amounted   to   701.204  tons. 

Japanese  living  at   Chinnampo,  in  Korea,  propose   I 
erect  a  blast-furnace  there  to  smelt  the  iron  ores  which 
are  now  being  shipped  to  Japan.  The  mines,  which  occur 
i  north  ami  smith  Phyonau  and  Huanghai  provinces,  have 
produced  about  12.01111  tons  annually,  but  it  is  expected 
that   150,000  tons  will  he  produced  in   1012. 

The  Nature  of  Sherardizing 

By  J.  W.  Richards 

'Sherardi^ig  is  an  intensely  interesting  process,  based 
on  clear-cut  but  not  very  generally  understood  scientific 

principles.  As  proved  in  the  paper,  coating  with  zinc 
takes  place  regularly  below  the  melting  point  of  zinc,  with 
probably  no  distinct  break  at  the  melting  point,  as  long 

as  the  zinc-dust  does  not  run  together  to  fluid  zinc.  The 

process  is  without  doubt  operated  by  the  vapor  tension 
of  the  zinc,  on  the  one  hand,  and  the  ability  of  the  othet 

metal,  iron,  copper,  nickel,  or  brass,  to  absorb  zinc  vapor 

on  the  other  hand.  The  process  depends  on  'a  push  and 

a  pull.'  the  tendency  of  the  zinc  to  vaporize  and  the  tend- 
ency of  the  other  metal  to  absorb  the  vapor.  In  the  ab- 
sence of  numerical  values  for  the  heat  of  combustion  of 

zinc  vapor  with  iron,  copper,  nickel,  or  brass,  to  form  al- 
loys— the  pull — I  have  reproduced  a  diagram  showing  the 

probable  vapor  tension  of  zinc  at  low  temperatures,  de- 
rived by  analogy  from  the  vapor  tension  of  mercury  at 

low  temperatures,  as  printed  in  my  'Metallurgical  Calcula- 
tions, Part  III.'  While  the  figures  given  are  not  experi- 

mental results,  yet  they  are  worthy  of  consideration  as 

first  approximations.  Johnson  and  Woolrich's  results,  as 
given  in  their  Plate  II.  show  that  at  a  given  temperature 
different  metals  absorb  zinc  vapor  with  different  velocities; 

also  that  a  given  metal,  at  different  temperatures,  absorbs 

zinc  vapor  with  different  velocities.  The  first  information 
tells  us  that  sherardizing  depends  partly  on  the  specific 
attraction  of  the  metal  being  plated  for  zinc  vapor,  the 

second  makes  it  a  probable  assumption  that  it  also  de- 

pends upon  the  specific  ability  of  the  zinc-dust  to  produce 
zinc  vapor  at  the  different  temperatures. 

As  to  the  latter  point,  the  vapor-tension  curve  of  zinc 
gives  us  interesting  conclusions.  Johnson  and  Woolrich 

made  30-minute  tests  with  copper,  nickel,  and  iron,  at 

325°,  375°,  and  425°C.  They  give  the  weights  of  zinc 
absorbed  at  these  temperatures,  and  we  can  compare  these 

with  the  vapor  tensions  of  zinc  at  the  same  temperatures: 
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325      
     0.002 1 

14 

92 

1 
3.7 
9.5 1 

2.4 
4.8 

1 
3 
6.3 

1 
375           0.028 4 
425           0.183 10.9 

The  fourth  column  is  added  because  it  would  appear 

a  priori  that  if  the  tension  of  zinc  vapor  was  zero  at  the 
absorbing  surface,  the  driving  force  causing  diffusion  of 

zinc  vapor  would  be  the  maximum  possible  tension  at 

the  vaporizing  surface,  and  the  quantity  of  zinc  diffusing, 

being  proportional  to  the  diffusion  velocity,  would  then 
be  proportional  to  the  square  roots  of  those  maximum 

tensions.  It  appears  that  the  agreement  is  not  bad;  in 

fact,  in  the  case  of  iron,  it  is  quite  instructive. 
After  the  immediate  surface  of  the  metal  becomes  coated. 

the  absorbing  power  must  rapidly  decrease,  and  the  rate 

of  absorption  would  then  be  limited  by  the  rate  at  which 
the  zinc  soaks  in.  or  is  transmitted  inward,  from  the  sur- 

face. It  appears  from  Johnson  and  Woolrich's  results, 
that  while  copper  and  nickel  have  a  greater  combining 
power  than  iron,  as  far  as  their  immediate  surfaces  are 

concerned,  they  do  not,  however,  maintain  that  rate  when 

greater  quantities  of  zinc  are  absorbed  at  a  higher  tem- 
perature; the  iron  is  evidently  relatively  more  permeable 

to   further  absorption  of  zinc,  at   the  higher  temperatures. 

•Discussion  of  a  paper  by  A.  R.  Johnson  and  W.  R.  Wool- 
rich,  presented  at  the  Boston  meeting  of  the  Amer.  Electro- 
chem.  Soc.  and  printed  in  the  Mining  ana  Scientific  Press. 

April  21 
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Iron  and  Steel  Division  of  the  A.  I.  M.  E. 

The  Council  of  t  In-  Ain.Tuiiii  I  it— t  ti  ii  t«-  i.r  Mining  Engi 
-.  hi  it-  meeting  on  April  86,  established  an  Iron  and 

Bteel   division   to   represent    the   interests  of   the   Institute 
in  tl>.  md  metallurgy  ..i    [ton  and  Steal;  it-  busi 

in  i«-  in  charge  of  the   following  c   mittee,  upon 
winch  shall  reel  the  reaponaibilitj  for  securing  papera  and 

discussions  on  Iron  and  Steel  for  the  meetings  of  the  In- 

stitute: Charles  Kirchhoff,  chairman;  Charles  ••'.  Rand, 
rice-chairman;  Bradley  Stooghton,  secretary  (165  Broad- 

way, New  Vurk  City);  John  Birltinbine,  James  Oayley, 
Henrj  l».  llihbar.l.  Henrj  M.  Howe,  Robert  \V.  Hunt, 
Julian  Kennedy,  Charles  K.  Leith,  Richard  Moldenke, 
Joseph  W.  Richards,  F.  \V.  C.  Schniewind,  Leonard  Waldo, 
William  R.  Webster,  Felix  A.  Vogel. 

Tin-  committee  lias  mel  and  formulated  plans  for  car- 
j  mil  its  intention  of  securing  papera  ami  discussions 

dealing  with  all  phases  of  the  mining  ami  metallurgy  of 
the  ferrous  metals,  in  Buch  an  extent  as  will  make  the 

American  Institute 'of  alining  Engineers  the  foremost  iron 
ami  Bteel  association  in  America,  useful  alike  to  the  theo- 

retical as  well  as  the  practical  iron  ami  steel  man.  The 
following  Bnbjects  have  been  suggested:  geology,  mining, 
ami  preparation  of  ores;  concentration;  nodulizing,  sinter- 

ing, ami  briquetting;  manufacture  of  coke  and  other  fuels; 
refractory  materials;  blast-furnace,  bessemer,  open-hearth, 
ami  electric  furnace  practice;  the  duplex  process;  treat- 

ment, physics,  ami  chemistry  of  iron  ami  steel,  including 
metallography.  A  campaign  lias  already  been  started  to 
secure  papers  ami  discussions  on:  alloy  steels,  heat  treat- 

ment  of  steel,  the  duplex   |ii'neess.  the  thin-lined  blast-fur- 

nace, fuel  i.-.i-  for  open-hearth  forna    on  aoi   nu.ui   
manufacture  ■■!    pig   iron,  i   hanual  charging  "I    blaal 
furnace-.   •_•:!-   producers,  charcoal    iron,  electric    Inn 
recent    improvements   in   open-hearth    furni   -  ami   prac 
tice.     The   r   mittee    will    use    ii-   utmoel    endeavors   i" 

linn,'  the  papera  presented  mi  nr   I  steel  in  the  atten- 
tion nf  all  members  who  an-  qualified  in  di—im  them,  ami 

in  Btimnlate  a  eontinuanoa  nf  the  diaouaaion  until  all  avail 
ahle  data  ami  information  of  interest  have  been  secured 
fur  the  rronaactioiw. 

A  oeolooioaii  examination  Bhould  nol  confine  itself  in 
the  points  then  needed.  All  features  of  an  ore  deposit 

are  the  result   of  geologic    pr   Bses,    and    it    is    impos- 

sihle    tn    foretell   just    which   ones   are   likely    lii  he   nt'   i-i'n 
mimir  imports    iii  any  one  case.     A  man  in  charge  "t 
exploratory  work  should  make  an  effort  in  work  out  the 
geologic  history  of  the  region,  feeling  sure  thai  even  an 
apparently  theoretical  matter  may  eventually  prove  to  be 
of  praelieal  importance.  This,  of  course,  does  nol  mean 
that  a  detailed  geological  survey  should  be  made  before 
an  adit  is  driven  or  a  shaft  is  sunk;  it  means  that  the 

man  in  charge  of  the  work  should  be  trained  in  field  geol- 
ogy and  should  be  capable  of  interpreting  the  geologic  fea- 

tures   that    i   ic    to    his   attention    day    by    day.      In    many 
cases  questions  will  arise  that  can  be  settled  only  by  an 
expert.  It  is  therefore  of  importance  that  the  man  in 
charge  of  the  work  be  familiar  enough  with  the  significance 
of  geology  to  know  when  to  employ  specialists. 

Drkpce  tailing  is  causing  difficulty  in  the  Wagga,  New 

South  Wales,  district,  and  at  a  recent  meeting  of  the  citi- 
zens of  Wagga  it  was  proposed  that  no  dredging  shall 

be   allowed   on   the  watershed   of   the   Murrtiiiibidgee   river. 

Mineral  Production  of  Colorado  by  Counties 
(Compiled  by  the  Colorado  Bureau  of  Mines.) 

COLORAJX) GOLD                                   SILVER 
LEAD 

COPPER ZINC 
TOTAL 
VALUE 

Nine  of  Couoly 
Fine 

Ounces 
1 Value Fine 

Ounces 

Value 

Pounds Value Pounds 

Value 

Pounds 

Value 

7.888.312 1   163.031  40 47.926.78  j  t     25,546  40 151.501 t       6.764.53 
38,275 

S      4.676.81 
Ctuffec   3. 130. 483 65.864  60 94.072.39 50,143.41 1,016,511 45,387.21 

106,112 

12,965.83 
630.794 

S     35,374.93  j 209,735. 9S 

474.760.75 253.061.73 
3,910.660 174,610.97 

728.250 
81,984. 87 1J87.134 89,006  17 

Costilla   
1.081. 736  |         2J.350.it 

96.62  i               51.50 

  i 

22.410  99 

11.710.42 6.245.29  I 17.601 785.88 

1,899 

232.04 

361  Ml 
7,473.94 49.862.24 

26.578  06  | 

502,688 22,445.02  j{         1,774 

216.77 

6IS.047 34.600  08 

1.700 35  13 
35  13 

Eagle   2.001.301 41.366  89 113,965,43  |         60.746.09 
820.312 

36.628.27 
94,726 11.574.57 

7,432,000 416,788.56 
567.103  28 

8.601 177.78 
1,345  12  j             716.99 10,918 

889.34 17,047 
2,082.07 

25.359 
1,422  13 

Cilnin 38.106  310 787.061.58 518.947  56  |       170.008  62  ||      1,401,595  |         62.581  22 1,361,022 166.303.28 

6.030.238 1.17.460  42 
25,024.64 13,338  88  II         413.054  1         18,442  86 

10,946 1.337  49 

454.501 

25,488  42 
196.068  07 

HiaaWe   185.232 3,829.18 |       7.754.70 4,123.49 118.719 
5.300.80 26,365 

3.221.54 42,870 2,404  15 
18.889  14 

Lake   56.149.600 1,160.612.25 3.007,463.12 1.635.049  87 16,237,749 725.015.49 4.787,587 584.995  25 74.150,404 4,158,354.66 8,264.027  52 
13.806  973 287,250.43 

j     68,266  06 
36,387.88 

1,516 
67.69 

1       89.933 

10,988  92 
8.706.304 179.959.30 545.856.04 290,957  61 

7,002,372 312.655  91 
30,395 

4.447.11 
1.220.725 

68.794  74 

856.SU  70 

4  50 2  40 

'223 

27.25 
29  65 

93,602.631 1.934.770.50 484.608.02  |       258.310.59 4.002,796 
178.724.92 608,414 

81.673.50 

Park   2,843. 58S 
58,778.90 69.255.97  [         36,915.51 

923.080 41,215  52 

25,831 

3,150.29 974.000 54.621  92 
194.680  20 

Pitkin   18  439 
381.12 438.701.37 233.840.99 10,170,982 454,530.20 

40.700 
4,973  13 093.731. « 

.619 
13.41 1.558  93 830  96 

1,689 

75  41 79 

9.05 

929  43 

Saguache.     20.274 419.00 

2.437.01   |           1.299  00 48,003 
2,113.31 

4.963 606.42 
4,467  82 

^an  Juan.        . 15,633.716 323,148.91 
296,207.43  ]       157.887.45 6,280,287 280,414.82 473.987 

57,910.47 2.047,722 114,836  25 934.203.90 

^an  Miguel      . 118.759.546 2.454.759  84 
996,741  55  |       530,760  12 6,668.744 297.750.42 831.007 101.510.74 

2,752.883 154.381  68 
3.539.201  80 

Summit   13,555.720 280.196  92 
181.364  70  |         96.672  83 5.788.878 258.473.40 34.103 

4.167  05 
9.830.090 

540,055.78 1.179.565  OS 

Teller   511.606.863 10,574,913.85 59.899  52  |         31.928.24 10.712 
478  29 

307 37.51 

10.607.357  89 

Total     921,273  900 $19,042,731  70 
7.350.S36  87  |t  3.921.414.75 

65,518,399 
Boulder  Coun 

S  2.025.390.5T" 

3-8.379.945 
S  1,146.135.46 n  for  1911— 1,20 
or  1911—20  ton 
adium  for  1911 
m  and  Vanadiu 

101,572.535 
$5,699,187.77 $32,731,866.19 

600,0110  00 ,   ?.    ■     '  fn_,r-,"m, 

5MM00 

■      '    Ml*       1   r  n.ln'lu'a     nLln.llInn  nl  V.n 
. 

517.500  00 
Montrose  County's  productioj|n  of  Uraniu 

mforl911— 1 
,515)  Ion  i   

303.100  00 1 $34,187,400.19 

NOTE.— In  above  table,  the  calculations  arc  made  on  the  average  price  of  the  mineral  for  the  year. 
Gold,  $20.67;  silver,  .5330.1;  Lecd.  .04465;  Copper,  .12219. 
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El  Boleo  Smelting  Practice 

By  A-,  Occasional  Correspondent 

The  >  coppei 

•  ><{-  at  the  plant  of  u  Boleo  at  Santa  Rosa 

i'.aja  Calif.  ■■  larkably  high  per- 
centages •  ■  1 1   is  doulll- 

I'nl  whether  any  other  smelter  in   the  world  lias  continu- 
.      :      \       ■■:  ag  .'■_  E  iiproxi- tely: 

Percent. 
Silica    iSiO:)          52 
Alumina    lALO.)          is 

oxide    (FeO)         6-S 

Manganese  dioxide    (MnO,)         4-0 

Calcium  oxide   (CaO)    . . .'   10-12 
This  unusual  practice  is  due  to  the  commercial  neces- 

sity of  dispensing  with  costly  fluxes.  Although  deposits 
of  hematite,  pyrrhotite.  and  to  some  extent  of  pyrite,  are 

ii"i  i  ;,,  Raja  California  and  along  the  west  coast 

of  Mexico,  they  are  generally  unavailable  for  use  at  port 
Iters,  owing  to  their  inaccessibility,  and   also   because 

i  table  metals  characteristic  of  the 

i   Mexican  ores.     High-grade  ores  in  that  region  have 
loped  in  commercially  important  quan- 

the    Muxes   which   are   known    to  exist    would 

more   than    eat    up   the   value   of   the   marketable   metals   in 

the  smelting  ores.     At    El   Boleo,   for  example,  the  aver- 

COpper  content   in  tin-  charge  lies  roundabout  4%%.     It 
will    readily   he   <ven   that    the   best    California    fluxes,   even 

if  sold  at    prices  barely  covering  thi    eosl   of  mining  and 
loading,  could  not  stand  the  charges  of  transportation  by 
land  and  sen.  plus  the  cost  of  putting  through  the  furnace, 
with  an  ore  of  such  grade,  and   the  west   Mexican  fluxes 
would   cost    even    more   to   move   to   Santa    Rosalia   than   the 

IS    ores   of    California. 

While   full   details   of  El  Boleo   practice,   rendering   pos- 
sible   so   brilliant    an    achievement    as    that    attained    by    M. 

Michot,   the   manager,   in   reducing  the   FeO   require, 

to    6%,    are   not    at    band,    the    conditions   are    sufficiently 
well  known   to  give  to  a  metallurgist  an  appreciation  of 
the  leading  features. 

The  furnaces  are  of  the  most  simple  construction,  meas- 
uring 12  ft.  6  in.  by  3  ft.  6  in.  inside,  at  tuyere-level. 

The  water-jackets  are  2  metres  high,  succeeded  by  2  metres 
of  brick  shaft  extending  up  to  the  charging-floor.  The 
feed-doors  are  about  4  ft.  high,  the  iron  hood  contracting 
above  these  to  the  chimney,  from  which  latter  the  down- 

take  leads  off  to  the  dust-chambers  and  main  chimney.  The 
furnaces  are  built  with  crucibles,  and  the  settled  matte 

is  tapped  off  at  intervals.  It  was  found  economically 
impossible  to  employ  a  forekearth  on  account  of  the  rapid 
•  hillinpr  of  so  acid  a  slag.  A  curious  feature  of  the  slag- 
discharge  is  that  it  is  allowed  to  flow  continuously  from 
each  end  of  the  furnace  through  4-in.  slag-ports.  It  would 
occur  to  a  metallurgist  at  once  that  this  would  lead  to 
enrichment  of  the  slag  in  copper.  Actually  the  Boleo 
carry  not  less  than  0.5  hich  is  above  what  the  ,    :,- 

jority  of  smelter  managers  elsewhere  are  willing  to  con- 
tte  under  such  circumstances 

musl    b  slag    would    certainly 
carry  much  more  than  0.5$  Cu  "hen  drained  frorj  the 
slag-line  inside  the  furnace.  This  may  be  explail 
the  high  degree  of  fluidity  imparted  by  the  considerable 
quantity  of  manganese,  at  the  high  temperature  prevailing 
just  below  the  fusion-zone  inside  the  furnace,  hut  beyond 
doubt  the  high  specific  gravity  of  the  matte  contributes 

result,  its  copper  tenor  being  above  60$  .  and  often 
more  than  65%.  In  passing,  it  is  of  interesl 

a  premium  of  £2  per  long  ton  is  paid  by  the  European 
refiners  for  matte  of  this  grade,  owing  to  its  desirability 
for  mixing  with  low-grade  mattes  for  blowing  in  the  con- verter. 

It   will  be  noticed  that  the  furnace  is  relatively  narrow 
(42  inches),  that  the  column  is  relatively  high    (13   ft.,  If-i 

in.  I  and  relatively  long  1 12  ft.  <i  in.).  The  tuyeres  are 
12   in   number  on   each   side,   and   ha  ieter  of  4  in. 

Thus  .'ccuclit icnis  arc   favorable   for  a  g   I  a  r  pene 
at  moderate  pressure,  the  watei  ctually  reading  be- :  tin  centimetres. 

Tli-'  Furnaces  arc  run  very  slowly,  each  of  the  ten  iri 
blast  smelting  about  250  ions  of  charge  per  day.  They 
arc  operated  with  a  cool  top.  which  is  partly  due  to  the 

slow  speed  of  smelting  and  partly  tic  the  fact  that  the 

charge  carries  fr    20  i"  30$  of  moisture,  the  evapora- 
tion of  which  lowers  the  temperature  in  the  upper  part 

of  the  stack.  Only  a  small  proportion  of  the  moisture 

contained    is    present    a-  water.      The   copper    in 
[he  op         al  illy  in   the    Era  -  nalcoeite   and 

covellite.  The  coke  used  am. cunt-  to  about  12',  of  the 
charge,  and  it  is  claimed  that  it  is  more  perfectly  burned 

to  carbon  dioxide  than  is  usual  in  copper-smelting  prac- 
tice in   America. 

Removing  Fusions  From  Crucibles 

By  J.   C.  Book  . 

In  making  fusions  for  the  determination  of  silicates  it 
ten  hard  to  remove  the  fused  mass  from  the  platinum 

crucible,  especially  when  the  crucible  is  somewhat  old.  1 
remove  the  fused  mass  in  the  following  way:  A  piece  oJ 

nickel  plate  about  1  mm.  thick  and  5  to  S  cm.  square  i- 
Iccict  upward  around  the  edges.  This  plate  is  placed  orr 

a  layer  of  wet  cotton  or  filter  paper,  ('are  must  he  taken 
Ice  keep  the  upper  surface  of  the  plate  perfectly  dry. 
When  the  fusion  in  the  crucible  is  complete,  raise  the 

temperature  as  high  as  possible,  taking  care  that  the  cru- 
cible is  white  hot  on  the  side  from  which  the  fused  mass 

i-  poured.  Pour  the  melt  quickly  upon  the  plate.  After 
a  little  experience  it  will  be  possible  to  remove  the  largest 

amount  from  the  crucible  in  this  way.  The  fused  mass- 

on  the  plate  forms  a  flat  cake  which  can  be  easily  re- 
moved lo  a  beaker  by  means  of  forceps.  The  crucible  is 

alscc  put  into  the  beaker  and  treated  in  the  usual  way. 

The  small  amount  which  stays  in  the  crucible  is  readily 

dissolved  and  the  crucible  is  ready  for  another  charge  in 

a  short  time.  This  method  is  especially  useful  where  there 
is  a  great  amount  of  routine  .work  to  be  done  and  the 

amount  of  platinum  ware  is  small.  It  is  not  always  neces- 
sary to  use  a  nickel  plate.  I  have  used  a  plate  of  galvan- 
ized sheet  iron  of  the  same  size.  Such  a  plate  can  be  used 

for  many  fusions,  provided  tests  for  tin  and  zinc  are 
not  made.  Copper  sheet  will  serve  the  same  purpose  in 
many  eases.  Care  must  be  taken  in  all  these  cases  that 

the  plate  is  sufficiently  cooled  by  means  of  the  wet  cotton- 
or  filter  paper  to  chill  the  fused  mass  quickly. — The  I  In  m 
ist-Analyst. 

L.  Yogelsteix  &  Co.  give  the  following  figures  of  Ger 

man  consumption  of  foreign  copper  for  the  months  Janu- 

ary lo  March.  1(112: Tons. 

Imports   of   copper       54,645 

Exports   of   copper       2.S20 
<  "   -n    i   ii    of   copper    51,825 

as  against  consumption  during  the  same  period  in  1911 

of  40,106  tons.  Of  the  above  quantity,  47,687  tons  -as 
imported  from  the  Untied  States. 

Need  for  a  general  knowledge  of  mineralogy  by  work- 
oiners  was  evidenced  recently  by  the  discovery  of  a 

fi-in.  seam  at  the  Lady  Hose  mine.  Victoria.  Australia. 

The  miners  regarded  the  material  as  worthless,  since-  there 
was  no  indication  of  gold  in  it.  and  large  quantities  of 
it  which  had  been  broken  were  discarded  as  worthless.  A 

visiting   engineer   recognized   the  material   as  scbeelite,  of 

'■''•    -   I  quality,  worth  $400  per  ton,  much  more 
than   the  gold-bearing  quartz  the  miners  were  seeking. 

Platinum  producing  properties  in  Colombia  have  re- 
cently been  purchased  by  the  Consolidated  Gold  Fields  of 

South  Africa. 
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Eastern  Comment  on  Copper 

Tin  B  J  S  u   N  ORK. 

'I'hc  copper  situation  turn  lost  a  large  pari  ol  it-  interrat 
the  public  for  the  reason  thai  it  a  now  eon   led  on 

■  mmi  the  control  <>i'  the  preaenl  coterie  of  mi 
impleU  thai  natural  eouditioiu  are  no  longer  ■  dorni- 

nanl  factor.    While  there  is    lopper  merger  a-  ■  tangible 

■  i  tn  nil  intents  and  purpoeee  the  Bams  end 

i-  Mcnred.  There  it  no  longer  any  question  "l  control,  and 

the  only  topic  of  ilis.-us.-hMi  is  whether  or  nol   the  pin 
controling  interest!  have  I   n  obliged  to  tak   i  a  beavy 

load  "t  copper  m  order  to  accomplish  what  baa  I   n  done. 

The  Copper  Producers'  report)  which  appeared  tliia  week, 
waa  igs   I  bo  far  aa  market  action   ia  concerned.     The 
April  atatemenl  shows  an  increase  in  accumulated  stocks  of 

approximately  2,750,000  lb.,  with  a  copper  aurplua  on  May 

1  nt'  65,066,029  lb.  The  market  for  cop]  er  is  al  the  moment 
a  little  easier,  around  lii's'-.  per  pound,  with  the  copper 
producere  declaring  that  they  era  firmly  opposed  to  any 

further  advance  in  the  price.  Some  well  known  copper 
authorities  are  predicting  an  I8e.  copper  market,  but  it 

is  hanl  tn  believe  that  tin1  people  now  in  control  of  the 
market,  beaded  by  John  D.  Ryan,  would  permit  any  such 
advance. 

\V.    E.   Corey,    former   president   of   the   United    States 

I  Corporation,  now  one  of  the  prominent  figures  in 

the  copper  world,   is  on   n   rd   in   a   recent    interview   as 
dering  Mr.  Ryan  the  master  spirit  in  control  of  the 

copper  situation  throughout  the  world.  Certain  it  is  thai 

Mr.  Ryan's  work  in  copper  has  been  a  steady  series  of 
triumphs  during  the  past  three  or  four  years,  culminating 

in  his  work  of  a  year  ago  abroad  when  lie  was  apparently 
able  to  bring  the  copper  people  in  England  and  on  the 

Continent  into  line,  tor  harmonious  action  with  the  pro- 
ducers mi   this  siile.      As   I.,   tl   iiliiuk    for  the   coming 

year,  while  the  world's  production  is  increasing,  the  facl 
that  the  situation  is  s..  completely  in  hand  apparently  re- 

al! portent  of  danger  from  this  source.  An  exam- 

ination i.t'  results  shown  by  the  large  producers  during  the Bret  quarter  of  the  current  year,  as  compared  with  last 

year  and  the  year  preceding,  shows  a  very  general  and 

substantial  increase  in  output.  The  rehabilitation  of  many 
mining  properties  of  importance  has  made  this  result  a 

foregone  conclusion  for  some  months,  ami  were  competi- 

tive conditions  the  same  as  prevailed  a  lew  years  ago 

there  would  undoubtedly  be  some  record-breaking  shipments 
from  Butte,  and  from  the  mines  of  the  Southwest.  There 

was  a  good  deal  of  discussion  occasioned  by  the  facl  that 

then,  were  heavy  sales  of  copper  during  the  month  of 
April,  while  exports  as  shown  by  the  figures  for  the 
month  were  much  lighter  than  in  March.  One  of  the 

principal  reasons  for  this  apparent  discrepancy  was  the 
strike  among  tlie  stevedores  at  Baltimore,  where  loadings 
were  much  curtailed. 

Referring  again  to  Mr.  Ryan  and  his  work  in  the  world 

of  copper:  This  gentleman  has  returned  to  New  York 

from  a  long  trip  throughout  the  West  accompanied  by  a 
parly  of  the  more  important  of  his  associates.  Tn  Butte 

Mi-.  Ryan  gave  out  a  statement  to  the  effect  that  men 
in  the  party  expected  to  expend  $12.1)11(1,1)111)  in  Mon- 

tana in  the  next  year.  Part  of  Mr.  Ryan's  statement 
was  to  the  effect  that  Butte  would  show  greater  prosperity 
in  the  next  twelve  months  than  during  any  similar  period 

in  its  history.  Some  skeptics  might  feel  justified  in  ques- 
tioning this  statement,  as  Butte  has  come  In  he  so  very 

largely  a  'one-company'  district  that  any  spread  of  gen- 
eral prosperity  is  by  this  very  condition  hugely  precluded. 

While  Mr.  Ryan  was  in  Butte  he  held  several  conferences 

with  R.  L.  Agassiz,  vice-president,  and  James  MacNaughtnn. 
general  manager,  of  the  Calumet  &  Hecla.  The  meeting 
and  the  interviews  gave  rise  to  a  rumor  that  some  changes 

in  the  Calumet  &  Hecla  control  were  impending.  The 

rumor  has  been  emphatically  denied  and  is  undoubtedly 

without  foundation,  though  it  must  _still  be  considered  a 

long  step  when  the  Boston-Lake  Superior  copper  interests 

o  In-  working  hand  in  bond  with  the  porpl 
and  newly  developed  mines  in  the  far   nera  ol  the  globe, 
such  us  tl   «  mines  I,,  Alaska  and  Bradon  and  Ferro 

bamba  in  South  America.     The  Lake  country   i-  turning 
out  a  record  amount  ..i  .upper,     li   is  said  that  there  arc 

no  copper  supplies   at    Houghton,  ami   that    man}    ii 
an-   put   int..  the  car-  h.-t    inn.-  baa  been   allowed   for 
III. -Ill    to    i   I. 

'I'hc   SI   i.iii    Copper    '".   announces   that    it    is   about    to 
pattern   alter  the   Rio  Tinto  and   trenl   gome  ol    il 
oxidized  ores  by  a  leaching  proci 

of   the   Shannon,   .1.    W.    Bonnie,   was    for  s     years 

chemist  for  the  Rio  Tim.,  in  Spain,  an. I  In-  lei-  patented 
a  process  whicb  it   is  believed  will  allow  the  Shannon  to 

-fully  ami    nomicallj   treat  -    3,000,000  t.» 
partly  oxidized  ore  which  it  can  extract  ai  a  very  low  cost, 

ami  the  copper  produced  can  ho  Uaid  down  in  New  York 

Ol    more   than   tie.    per   pound.      'I'hc   Shannon    also   has 
something  like  a  million  ions  ot   tailing  from  il   icen 
trators  which  will  he  treated  by  tl   ew  process. 

'fhe  directors  of  the  Granby  Consolidated  have  approved 
the  plans  tor  a  2000-ton  smelter  to  handle  the  ores  from 
the  Hidden  Creek  properly  and  have  made  appropriation 

from  the  next  year's  earnings  of  $500,000  to  cover  the 
cost  of  equipment  and  development.    The  question  of  financ 
ing  the   erection    of   the   smeller   is   temporarily   postponed, 

and   expenses,   so    far   as   possible,   will   he    met    mil    of   the 

i-   Iiined    earnings   of   the   Granby    and    the    Hidden    Creek 

properties.  Part  of  the  $."11)0.(11111  will  he  expended  in  the construction  of  docks  and  a  railroad  of  a  mile  and  a  half 

in   length  to  connect  tin-  docks,  tin-  mine,  and  the  smelter, 
The  market  expects  to  receive  plans  in  the  near  future 

for  some  new  financing  by  the  British  Columbia  Copper 
Co.  Some  additional  mining  ground,  known  as  the  Voighl 

property,  was  taken  under  option  something  under  a  year 
ago.  and.  development  work  having  proved  satisfactory,  it 
ha.-  been  decided  to  complete  the  payments  under  the  option 
and  also  to  erect  a  new  smelter.  An  issue  of  convertible 

bonds  will  in  all  probability  be  made.  The  prosperity 

which  the  British  Columbia  Copper  Co.  has  enjoyed  since 

it  resumed  operations  late  last  year  is  largely  due  to  the 

high  gold  content  which  it  has  been  recovering.  The  .up- 
per ores  of  the  British  Columbia,  like  those  of  the  Granby, 

are  of  very  low  copper  content  running  about  the  minimum 
limit  of  commercial  value,  but  owing  to  the  precious  metal, 

the  company  has  been  able  to  lay  down  refined  copper  in 
New  York  at  8  cents. 

Kurnal  R.  Babbittt  was  elected  a  director  of  the  Utah 

Copper  Co.  at  the  recent  meeting,  to  succeed  the  late  Ernest 
Thalmann.  Mr.  Thalmann  was  the  head  of  the  house  of 

Ladenherg,  Thalmann  &  Co.,  and  one  of  the  prominent  fig- 
ures in  Wall  Street.  Mr.  Babbitt  has  been  an  associate 

of  Messrs.  Jackling,  MacNeill,  and  Penrose  for  many  years 

and  is  I  he  working  law  officer  of  the  Guggenheim  organiza- 
tions. The  important  development  at  the  recent  meeting 

of  the  Utah  Copper  Co.  was  the  statement  by  the  engineer- 

ing staff  showing  ore  reserves  totaling-  300,000,000  too.-. 
According  to  unofficial  statements,  it  is  helieved  that  200,- 
000,000  tons  can  be  added  to  these  figures.  With  a  total 
ore  reserve  of  500,000.000  tons  of  ore,  the  Utah  Copper 

would  have  a  life  of  nearly  100  years.  The  magnitude  of 

the  operations  carried  on  at  the  Utah  Copper  Co.'s  plant 
precludes  any  possibility  of  its  equaling  the  Rio  Tinto  in 

length  of  years,  hut  it  stands  at  the  head  of  the  world's 
copper  mines  with  a  wonderful  record  in  the  way  of  its 
being  brought  to  its  present  point  of  production  in  so 
short  a  lime.  The  recently  published  list  of  shareholders 

shows  the  Guggenheim  Exploration  Co.,  the  Bankers  Trust 

Co.,  and  W.  J.  Yates  as  the  three  largest  shareholders. 
The  Bankers  Trust  Co.  is  the  trustee  for  the  French  in- 

vestors. The  Guggenheim  smelter  which  is  being  erected 

at  Hayden,  Arizona,  to  treat  the  ores  of  the  Ray  Consoli- 
dated, has  so  far  progressed  as  to  have  the  stack  completed. 

It  is  expected  to  handle  regular  shipments  from  the  Ray 
next  month.  L.  Vogelstein  &  Co.  in  a  circular  letter  speak 

of  the  copper  market  as  in  equilibrium  and  likely  to  re- 
main so  for  some  weeks. 
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Discussion 
Readers  of  the  MlHDra  an'o  Scientific  Press  are  Invited  to 

use  this  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own.  be- 

lieving that  careful  criticism  is  more  valuable  than  casual 
compliment  Insertion  of  any  contribution  Is  determined  by 
its   probable  Interest  to  the  readers  of  this  Journal. 

Statement  of  Construction  Costs 
The  Editor: 

Sir — The  publication  of  a  detailed  summary  of  i   Btruc- 
lion  costs  should  serve  one  or  more  purposes.  A  system  of 

bookkeeping  should  be  indicated  which  could,  with  ad- 
vantage, be  adopled  elsewhere  either  entirely  or  in  a  modi- 

fied form  to  suit  local  conditions.  The  summary  should 
be  arranged  so  thai  an  engineer  would  he  able  to  isolate 
the  totals  for  future  reference  as  to  construction  costs  in 

that,  or  in  a  similarly  situated  locality.  The  statement 

should  appeal  to  him.  as  well  as  to  the  bookkeeper,  as  being 

logically  arranged.  In  your  January  (i  issue  a  detailed 
summary  of  the  construction  costs  at  t lie  new  Portland 

mill,  Cripple  Creek,  is  published.  In  this  summary  there 
are  27  main  divisions  of  cost,  each  of  which  is  capable  of 

dissection  into  31  subdivisions,  thus  providing  for  a  state- 

ment of  837  possible  totals.  The  leds  snefa  a  sys- 
tem must  have  involved  immense  labor,  and  I  am  venturing 

on  a  criticism,  from  all  points  of  view,  in  the  hope  thai  I 
may  initiate  a  discussion  on  the  matter  which  may  result 

in  the  general  adoption  of  some  simple  sysicm  which  would. 
even  in  a  summarized  form,  afford  information  of  consider- 

able value  to  mining  -  With  such  a  system  in 
general  use  I  venture  to  predict  thai  much  more  data  would 
be  available  as  to  the  costs  of  mill  construction. 

In  the  statement  referred  i"  there  is  an  obvious  need  of 

some  sort  of  explanation,  and  even  the  primary  division  ol 

expense  calls  for  comment.  Such  headings  as  'chemical,' 

'solution.'  and  'engineering'  arc  ton  vague  to  convey  any 
definite  idea  as  to  what  is  implied.  Our  curiosity  as  in 

the  type  of  plant  erected  is  excited,  but  by  no  means  satis- 

fied. The  $804.97  of  'tank  steel'  charged  t"  'coarse  crushing 
plan,'  and  $855.97  of  'belting'  to  'classification'  arc  equally 

inexplicable.  The  'wire'  account  is  difficult  to  place  ami 
cannot  include  leads  to  motors,  because  (here  are  13  de- 

partments with  motors,  and  only  0  entries  for  'wire.'  In 
the  search  for  ideas  as  to  what  'solution'  is  meant  to  include 

we  find  in  the  statement  $37.87  for  'paper,'  $169.12  for 

Math'  and  'plasters,'  $2.38  for  'powder.'  and  $4847  for  'sky- 

lights and  windows.'  Surely  no  statement  of  cost  could  he 
more  enigmatic  to  a  metallurgist.  On  the  other  hand,  our 

sympathies  go  out  to  the  superintendent  whose  house,  ac- 
cording to  the  accounts,  possesses  neither  skylight  nor  win- 

dow. Let  us  hope  that  the  doors  are  there,  and  have  been 

charged  under  'miscellaneous.' 
The  itemizing  of  small  amounts  in  a  summary  is  a  prac- 

tice open  to  question,  but  'consistency  is  a  jewel.'  and  I 
can  see  no  logic  in  the  entry,  for  example,  of  a  total  cost 

of  $0.61  for  'hardware'  in  the  'transformer  house'  account, 
when  the  total  charges  to  'miscellaneous'  and  undistributed 
expense  together  amount  to  over  $25,000. 

Under  'precipitating'  is  seen  a  'machinery'  expenditure 
of  $15,686.80,  an  amount  higher  than  in  any  other  depart- 

ment. Under  'motors'  the  highest  expense  was  incurred  in 

the  'agitating'  department,  and  amounted  to  $1001.14.  From 
the  inclusion  of  -pumps'  and  'pipe'  in  the  latter  account  it 
would  seem  that  centrifugal-pump  agitation  is  being 
adopted,  and  the  result  is  awaited  with  interest.  In  the 

'conveying  department'  it  seems  that  $1132.26  "I  'shafl 
are  necessary  to  nm  a  $376.46  conveyor.  Surely  'shaftii  ■/ 
might  go  under  a  special  power  account,  and  a  total  for 

'conveying  department'  include  only  the  original  cost  of  the 
conveyor  and  sundries,  and  the  expense  involved  in  erecting 

it.  'Radiators'  and  'pipe'  are  charged  t<>  'heating  plant.' 
Why  not  'shafting'  to  'power  plant'  ?  Where  power  is  taken 
off  the  same  line  of  shafting  in  different  departments  tic 

correct  proportion  of  construction  costs  is  ,  ,      bility. 

The  dissection  of  lighting,'  'heating,'  'superb  '  etc., 

are  equally  impracticable,  ami  separate  accounts  are  indi- 
cated as  the  only  possible  means  of  arriving  at  a  logical 

statement  of  expense. 

As  regards  the  inclusion  of  'belting'  in  a  statement  of 
construction  costs  it  must  he  remembered  that,  if  this  is 

done,  the  bens  so  charged  are  expected  to  last  the  life  of  the 

mill;  and  a  proportion  of  the  original  outlay. .a  capital  ex- 

penditure, would  be  written  off  annually  under  'deprecia- 
tion.' To  charge  original  belting  to  construction,  and  re- 

newals to  working  cost,  would  necessitate  expert  figure 

juggling  to  hide  a  rise  in  operating  expense  when  none  had 
actually  occurred. 

1   dcr   to   promote    further  criticism   and   discussion    I 

am  adding  three  blanks  and  a  summary,  as  suggestions, 
which  can  readily  be  adapted  to  soil   local  requirements. 

1.    Construction  of  Buildings  Account 
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3.    Construction  of  Auxiliary.  Plant  Account 
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4.     General  Summary  and  Totals 

Buildings  account     
Treatment    plant   account   
Auxiliary    plant   account   t   
Superintendence,  etc   
Bxtra:   road   building   
Undistributed  i  xpense     

Total      

It    will    be    noticed    that    cost    of    construction    of    the 

buildings  is  kepi  separate  from  the  cost  of  construction  of 
the  treatment  plant  and  also  the  auxiliary  plant.  Items 

incapable  of  dissection  and  distribution  in  a  general  state- 
ment, such  as  superintendence  and  road  building,  can  be 

added  to  the  summary.  The  analysis  of  such  a  statement 
is  an  e  By  mailer,  and  the  system  may  be  used  to  form  the 
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balk  ..r  ii  eompleU  and  detailed  account  of  the  various 
expanses  Involved. 

London,  March  9.  a    u    At  mn. 

Magmatlc  Origin  of  Ore-Forming  Solutions 

The  Bditoi  i 

.sir  On  tbe  question  of  'Magroatic  Origin  of  Ore-Forui- 

ing  Solutions'  I  have  said  in  a  paper  before  the  Canadian 
Mining   Institute,  Toronto,  March   1012   turn:   yel   out   of 

"On  the  question  of  tbe  genesis  of  ore  deposits  which 
has  oecnpied  so  mneh  of  the  discussion  of  the  technical 

mining  world  for  the  last  lit tc-u  years,  and  referring  to 
il»>  controversy  between  the  Are  men  and  the  water  men 
n^  in  which  was  the  predominating  agency  in  the  deposition 

of  orebodies,  I  have  always  regarded  Professor  Kemp's 
•Tlio  B61e  of  tin-  Igneous  Rocks  in  the  Formation  of  Veins' 
tTrans.  Am.  Inst.  Min.  Kiitr..  Vol.  XXXI,  p.  169),  as  well- 
nigh  the  keynote  of  the  situation.  Bm  in  Nova  Scotia,  it 

must  be  acknowledged,  is  one  of  the  exceptions,  one  of 

the  few  places  where  the  deposition  is  not  apparently 
traceable  to  an  igneous  source,  Yel  I  would  prefer  to 
consider  it  probable  thai  a  laccolith  or  a  high  place  in 

the  granite  existed  al  no  profound  depth  beneath  this 

tungsten  deposit." 
Denver,  Mav  8.  Victor  G.  Hills. 

Spanish-American  Dictionaries 

The   Editor: 

Sir — Between  the  Rio  Grande  and  the  southernmost  (joint 
of  South  America,  as  well  as  in  the  islands  where  Spanish 

is  the  native  tongue,  there  exists  an  immense  field  for 

literary  effort,  which  has  practically  been  left  unexplored 

up  to  the  present  time.  There  are  schools,  colleges,  uni- 

versities, military  and  naval  academies,  as  well  as  sec- 
tarian institutions  in  Spanish  America,  wherein  textbooks 

in  the  higher  grades  are  in  French,  English,  or  even  tier- 
man  ;  the  reason  being  that  the  better  textbooks  have  not 

been  translated  into  Spanish.  Works  in  English  of  the 

most  important  character,  treating  on  mining,  metallurgy, 

surveying,  agriculture,  hydraulics,  irrigation,  husbandry, 
medicine,  manufacturing,  industrial  arts,  and  hundreds  of 

other  subjects,  are  not  known,  except  to  the  learned  few,  in 

Spanish-speaking  countries,  and  there  can  be  no  doubt  that 
good  translations  would  find  a  ready  and  immediate  market. 

It  may  be  a  surprise  to  many  that  there  is  not  even  a  com- 

plete up-to-date  Spanish-English,  English-Spanish  diction- 
ary on  the  market.  Velazquez  has  had  no  revision  at  all 

since  1899,  and  then  only  a  slight  one,  embracing  the  drop- 
ping of  a  few  obsolete  words  and  the  addition  of  an  occa- 
sional explanation.  Xo  attempt  has  been  made  to  add  the 

thousands  of  new  words  that  have  been  added  to  the  sciences, 

mechanics,  arts,  and  manufactures  in  the  past  thirty  years — 
some  twenty-five  years  ago.  Ponce  de  Leon  published  in 
New  York  a  technological  dictionary  which  is  still  being 

issued  from  the  original  plates.  Pocket  editions  on  special 
subjects  have  appeared  from  time  to  time,  but  up  to  the 
present  no  effort  seems  to  have  been  made  to  publish  a 

work  that  should  be  complete  and  up-to-date;  such  a  work 
alone  would,  in  a  literary  as  well  as  a  financial  sense,  be 

an  unqualified  success  from  the  start.  In  1910  the  Latin 
American  Union,  at  its  annual  meeting  in  Buenos  Aires, 

adopted  a  resolution  to  the  effect  that  such  a  work  was  a 

necessity,  and  had  the  Union  had  funds  at  its  disposal  for 

such  a  purpose  it  would  no  doubt  have  acted  on  the  hint; 
as  it  is,  the  field  is  still  uncovered;  it  is  equally  so  with 
books  on  the  important  subjects  of  mining,  mineralogy, 

assaying,  and  agriculture,  as  well  as  textbooks  for  the 

higher  institutions  of  learning  and  works  of  reference  for 
libraries.  It  would  astonish  some  publishers,  who  cater 

simply  to  the  home  market,  to  find  at  what  prices  well 
translated  standard  works  could  be  sold.  So  far  a  few 

Eastern  publishers  have  confined  themselves  to  sporadic 

efforts  at  introducing  into  Spanish  America  juvenile  text- 
books, with  but  indifferent  success,  due  to  the  fact  that  this 

rlas-  of  text)   k^  is  abundant  enough  in  Latiu   America. 

Thousands  of  teachers  write  these  and  have  them  printed 

and  adopted  locally  in  proportion  to  the  influence  thej 

have:  thej  me  nol  always  of  a  high  character,  but  serve. 

In  our  efforts  to  open  new  fields  tor  our  industrial  snr 

plus  the  important  Bubjecl  of  understanding  each  other's 
languages  seems  to  have  been  neglected;  notice  how  rarely 

a   Spanish    catalogue    appears    I'r      even    our    liu 
facturers,  and  a  good  Spanish  catalogue  is  almost  unknown. 
North  Americans  are  keen  after  Spanish-American  trade, 
but  how  many  of  the  |  nt   after  it   who  know  even 

the  names  of  the  articles  thej  are  sent  out  to  sell.' 
The  influence  of  literature  between  nations  is  great,  it 

creates  a  harmony,  an  understanding  between  peoples  who 
have  been  strangers-  whose  different  languages  were  a  gulf. 

If  we  would  seek  to  acquire  an  influence  over  our  Latin 
American  neighbors,  let  lis  study  Spanish;  if  we  want  them 

to  buy  our  goods,  let  ns  tell  them  al  least  their  names  in 

English  and  Spanish.  This  work  is.  of  course,  largely  ac- 

complished by  manufacturers'  catalogues,  but  the  merchant, 

manufacturer,  miner,  agriculturist,  and  student  needs,  most 
of  all,  words  of  reference,  books  that  are  up  to  date. 

San  Francisco,  May  1.  TRAVELER. 

The  Situation  at  High  Grade 

A  lew  weeks  ago.  W.  11.  Storms,  state  mineralogist  of 

California,   published  a  warning  to  the   public  concerning 

the  new  mining  camp.  High  tirade,  situated  up  in  the  north 

east  comer  of  Hie  state  in  Modoc  county,  advising  those 

who  might  he  induced  to  go  there  or  to  buy  stocks  in  the 

numerous  milling  companies  owning  undeveloped  claims  in 

thai  district,  to  carefully  investigate  before  turning  their 

money  over  to  the  eager  promoters.  This  warning  was 

issued,  not  because  no  gold  has  been  found  at  High  tirade, 

for  gold  actually  has  been  found  there,  but  because  the 

entire  county  was  covered  by  snow  early  last  winter  and 

is  still  under  the  snow,  which  is  still  several  feet  deep. 

Naturally,  promoters  do  not  like  interference  of  any  sort 

in  their  plans,  and  particularly  official  interference.  One 

,,!  those  who  takes  umbrage  is  N.  B.  Guyot,  frequently  re- 

ferred to  in  the  attractive  literature  concerning  the  dis- 

trict as  'the  father  of  the  camp.'  Mr.  Guyot  has  scut 

the  following  letter  to  Mr.  Storms.  It  is  of  such  nature 
that   it   needs  no  reply. 

Sir— Your  letter.  30th,  at  hand.  The  History  id'  your  life 
does  mil  interest  me.  All  there  is  to  your  letter  appears 

to  be  solicitude  you  express  for  the  welfare  of  the  500 

men  attracted  to  High  Grade  by  my  efforts.  Leave  that 

to  them  for  I  shall  he  with  them.  Are  you  so  ignorant 

that  you  do  not  know  that  I  warned  miners  in  search  of 

mere,  work  not  to  go  in?  That  I  notified  all  of  the  deep 

snow?  That  those  now' there  went  of  their  own  volition 

with  full  notice  of  the  fact  that  it  is  a  wilderness  of 

splendid  possibilities?  They  go  as  all  mine  operators  and 

prospectors  do,  prepared  to  fight  hardships.  Spare  your- 
self any  uneasiness  on  that  score  for  they  are  my  friends. 

Re  Denver  Mining  Record  and  their  advertisers,  settle  your 

grouch  with  them.  If  all  advertisers  from  cradles  to  cof- 
fins were  indicted  for  the  rainbows  they  attach  to  their 

particular  products,  you  would  have  them  all  in  the  stocks. 

I  know  of  no  other  business,  however,  which  is  cursed" 

by  a  self-constituted  inquisition  which  arrogates  to  itself 

the  functions  of  prosecuting  attorney,  jury,  judge  and1 
court  of  appeals,  such  as  the  mining  business  is  inflicted 

with  in  yourself.  As  if  your  ilk  has  not  turned  down 

and  blackmailed  every  new  camp.  You  are  so  infallible, 

you  scribblers,  you  repeat  your  advice  to  me  to  "adhere  to 
the  truth."  You  ineffable,  nincompoop  and  immeasurable, 

irresponsible  blackguard  in  office.  It  is  a  dirty  bird  that 
fouls  its  own  nest  and  you  have  assuredly,  unwarrantably 

defiled  your  own  state  of  California,  by  denouncing,  in 

ignorance,  the  greatest  gold  camp  discovered  in  the  state 

for  50  years.  Bum  these  remarks  into  your  petrified  brain. 

Yes,  you  shall  hear  from  me  again.  Yours  truly. 

San  Francisco,  Cal.,  May  10.  N.  E.  Guyot. 
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Special  Correspondence 
NEW  YORK 

News  Notes  from  Mexico,  iRizom,  Butte,  ash  Cobaia. 

— T  -HEINZE  A.GAIN. 

While  many  of  tl  is  Mexico  are  closed  down  or 

l  to  withstand  a   siege,  the  Greene-Cananea  is  un- 
molested and  production  is  increasing  regularly  froi 

■  ili.    Mr.  Thornton,  genera]  manager,  states  thai  the 

■  v  will  in  ;i  Bhorl  time  be  turning  out  10,000,000  lb. 
copper  per  month.    The  Mines  C   pany  of  America 
that  has  found  ii  impossible  to  continue  distribution  of 

earnings.  The  regular  quarterly  dividend  has  been  di 
The  stockholders  are  left  to  draw  their  own  conclusions 

as  to  jusi  what  thi~  means.  Inasmuch  as  they  will  not  re- 
ceive the  usual  ehei  istinction  between  synonyms  is 

bootli 

N.  L.  Amster,  pi  the  Shannon  Copper  i 

purchased  the  B.  1(.  l».  coppi  I  atagonia,  Ari- 

zona. The  Three  R's,  as  il  is  commonly  known,  has  changed 
hands  a  good  many  times.  At  one  period  the  late  W.  C. 

held  the  property  under  option.  The  recent  owners 

were  persistent  is  trying  to  develop  the  property  againsl 

the  advice  of  engineers  who  examined  the  ground,  and  re- 
cent reports  show  iheir  faith  to  have  been  apparently  justi- 
fied. Telegraphic  despatches  report  the  opening  of  a  large 

body  of  copper  glance  such  as  was  found  in  the  early  days 
of  the  Copper  Queen. 

The    rui   vil    merger    of    the    Americas    Zinc,  Lead    & 
Smelting  Co.  with  the  Untie  &  Superior  is  officially  denied. 
Both  concerns  have  been  doing  some  new  Snancing  through 

the  house  of   Sayden,  SI    &  Co,,  but   apparently  there 
is  to  be  i   nsolidation.     The  issue  of  convertible  bonds 

made  by  the  Butte  &  Superior  has  all   been   turned   into 

stock.    The  new  concentrator  of  the  Butte  &  Su]   i   is 
just  about  ready  for  actual  work,  and  by  the  end  of  June 

the  property  is  expected  to  be  producing  l"nn  tons  of  ore 
daily.     The  present  orebody  Intte  &  Superior  is 
reported  to  be  oi   E  the  richesl  zinc  and  silver  orebodies 
ever  discovered  in  Butte. 

Cobalt  is  apparently  well  past  the  peak  of  its  load.  At 

present  there  are  only  six  properties  snipping,  and  the  out- 
put is  much  lighter  than  has  been  the  ease  at  any  time  since 

the  production  was  fully  under  way.  The  Ken-  Lake  Min- 
ing Co.  has  held  a  special  meeting  of  its  directors,  and 

Julius  A.  Lewisohn  was  elected  president  of  the  company  in 

place  of  Edward  Steindler,  deceased;  and  Wm.  ti.  Nickerson 
of   Boston    was   elected    to    tin-    hoard    of   directors.      At   the 

annual  meeting  of  the  Nipissing  Mines  Co.,  August  Heck- 
scher.  one  of  the  <   trolling  factors  of  the  New  Jersey  Zinc 

Co.,  and  who  is  also  heavily  interested  iii  the  oilfields  of 

Mexico,  was  elected  a  director  to  succeed  Wm.  B.  Thomp- 

son, of  Thompson,  Towle  &  I  ed.  Mr.  Thompson 
is  the  head  of  the  Inspiration  Consolidated  Copper  Co.  and 

has  heei'  pi   inenl  in  the  development  of  mining  properties 
throughout   the  Southwest   during   many  years,  having   had 

I  e  di    elopn  ■  nl   of  the  Cumberland  Ely. 
which  was  afterward  absorbed  by  the  Nevada  Consolidated, 
in  which  latter  company   he  is  still  a  director. 

The  importance  of  the  Tai  l1    of  the  Guggen 

.    Ike   pasl   eleven   months  the 

Alaska  have  shipped  a   total   of  35,000,   i   lb 
,  nearly  all  of  which  has  go  e    o  the  Tacoma  smelter ; 

the  hulk  of  the  shipments  •    ing    fr     the  Morgan-Gug 
Bonanza    mine.       The    market     in     First     National 

lias  been  recovering  a  litl  li 
another  device  i   ntrol   the  sulphur   fume   from 

the  smelter.     It  is  believed  thai   the  smelter  can   be 
blows   in  within  a   few  weeks.     Nevada   Consolidated   has 

t  een  a  market  feature  di 

have  been  active  to  the  efifecl  that  the  Dtah  Copper  Co. 

intended  to  renew  ■  -  offer  Coi  exchange  for  Nevada  Con- 
solidated shares,  and  there  ha-  also  bees  50  i  <  i.ilk  of  an 

intended  increase  in  the  Nevada  Coi  solidated  dividends.    It 

i-   officially  stated,  however,   that   neither  rumor  has  any 

foundation,  and  thai  the  only  reason  for  the  sharp  advance 
in  Nevada  Consolidated  in  the  market  lies  in  the  improved 

conditions  in  the  metal  market.  Nevada  Consolidated  pro- 
duced 17,578,000  Ih.  oi  copper  during  the  quarter  ended 

March  30,  an*  earned  $1,233,768,  as  against  .-fl.oi-2.7-J! I  for 
the  corresponding  quarter  of  loll. 

i   .-hi  liniment  received  a  little  setback  from  the  U.  S. 

tieological  Survey  report,   just   issued,  roveriii"/  1011.  which 
i     gives  the  output   for  the  year  as  being  the  largesl 

in  history,  ami  figures  the  total  smelter  production  from 
ore  mined  in  the  Unites  Stales  at  1,097,332,749  lb.  Having 

sidetracked'    the    negotiations    conducted    for    a    time    with 
Phelps.  Podge  \  Co..  the  Shattuelf-Arizona  company  is  to 

immediately  proceed  to  build  a  400-ton  smelter  at  or  near 
Douglas,  Arizona.  The  lleinzes  are  having  an  exceedingly 
hard  time  to  retain  their  hold  on  any  of  the  interests 

which    they    at    one    lime    controlled.       Some    two    years    or 

more  ago  F.  Augustus  Heinze  fell  into  the  hands  of  one 
A.  D,  F.  Adams  of  Boston,  a  loan  broker  whose  business 

it  was  to  make  loans  on  unlisted  securities  having  as 

active  market,  thereupon  immediately  selling  out  the  stock 

so  pledged  with  him.  In  carrying  forward  these  transac- 
tions Adams  used  slock  brokers  who  themselves  acted  in 

good    faith,    and    for   the    past    two   years    Heinze    has    heen 
endeavoring  to  secure  the  return  of  a  large  amount  of 

Davis-Daly,  Ohio  Copper,  and  other  shares  which  he 
pledged  with  Adams,  but  by  a  recent  finding  of  the  Master 
in    Chancery   it   is   found   that    he   has  no   right    to   make 
claim   on   the  stock  in  the   hands  of  innocent   purchasers. 

SILVERTON,  COLORADO 

FRISCO      Mill.-    SunntSIDE  Zinc      Mill.  —  Ksiikuai.iia 

Leased. — Rim    Ore   in  Congress. — Champion    Re- 

sumes Development. 

Mining  affairs  in  San  Juan  county  already  show  consider- 
able Improvement  and  the  summer  proooised  to  he  an  active 

one.     A   number  of  properties  long  idle  have  already  re- 
ed operation,  and  many  others  are  planning  to  do  so  in 

the  near  future.  The  Frisco  Mines  Co..  owner  of  Ihe  Bag- 

ley  adit  at  Animas  Forks,  is  rushing  work  on  a  150-tos 

concentrating  mill.  The  timbers  are  being  framed  in  Sil- 
verton  and  the  structural  steel  and  machinery  are  in  transit. 

All  materials  will  he  transported  to  the  mine  and  set  in 

place  as  soon  as  the  railroad  is  cleared  of  snow.  The  work 
is  under  the  direction  of  Charles  Gagner  as  manager  and 
Paul  Hansen  as  mill  superintendent.  The  Sunnyside  at 

Eureka  keeps  up  a  maximum  production  and  the  new  zinc- 

separating  plant  is  reported  successful.  Lessees  are  work- 
ing the  Esmeralda  on  a  small  scale,  with  no  ore  shipments 

yet.  The  Mildred  group,  in  Maggie  gulch,  is  being  de- 
veloped under  the  direction  of  Finney  .Tones,  and  employs 

20  men  at  present.  The  intersection  will  he  started  at  an 
early  dale,  and  the  mill  capacity  will  he  doubled  by  the 

addition  of  five  stamps.  Tic-  lessees  expect  to  treat  .'iO  Ions 
daily  during  the  summer.  The  Iowa  Tiger  Mining  I  0., 
lessee  of  the  Iowa  and  Tiger  mines,  is  milling  an  average 

oi  3000  tons  per  month  and  has  an  excellent  body  of  new 
ore  in  the  north  drift  on  No.  li  level  of  the  Melville  lode. 

The  Silver  Lake  is  running  two  shifts  and  is  pushing  de- 
velopment on  the  Titusville  lode,  with  promising  results. 

The  Silver  Ledge  is  being  unwatered  and  is  being  examined 

by  engineers  in  the  interest  of  New  York  people.  Il  is  an- 
nounced that  systematic  development  will  he  carried  on  in 

an  effort  to  open  the  hoped  for  orebodies  of  this  mine,  which 

have  heen  partly  mined  on  tin-  upper  levels.  Lessees  on 
the  Congress  mine  ,-n  Red  mountain  found  a  fine  body  of 

ore  May  .'!.  which  -hows  5  t't.  wide  and  averages  0.78  oz. 
gold,  0  oz.  silver,  and  '20',  copper.  The  lease  is  owned  by 
H.  B.  Maris  and  F.  IS.  Goudy,  of  Silverton,  and  the  own- 

ers   an-    pushing   development    and    expeel    to    ship    at    least 

l.'.")  tons  of  on-  per  day  during  iln-  summer.  The  Champion 
mine,  near  Silverton,  owned  by  the  Ross  M.  &  M.  Co.,  is 
again  active  and  is  being  developed  through  the  Pittsburg 
adil.  under  the  direction  of  Mr.  Bryce,  of  Pittsburg.  A 

force  of  20  men  is  employed  al  |  resent. 
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RHODESIA 

Cam  A  \i  Si 

\-  rivm   Amonu  Coppi 

il   'rushing  lias  done  an  incalraloble  amount  ol 
liiinn  to  H  ining      Mine  after  mine  in  Rhodesia 

I,  and  failed  lamentably,  largely  because  of  undue 
rertion  of  punt  ami  the  eommenoemenl  of 

crushing  operations  before  anj  reall)  adequate  Borl  of  de 
vektpment  had  been  aehieved.  The  directors  and  manage- 

ment of  the  Cam  A  Motor,  operating  in  the  Gatooma 

iriri.  appear  to  l«-  fully  aware  of  this,  and  a  thoroughly 
commendable  poliej  of  exploitation  has  been  carried  out  in 

properties,  li  is  stated  thai  there  is  now  'in  sight1 
in  tin  property  well  over  a  million  tons  ol  ore  of  a  value 
■  ■I  .vj-.  per  ton.  This  must  not,  in  the  absence  of  more 
detailed  and  accurate  data,  be  accepted  as  absolute.    Ii  is. 
however   rtain  thai  an  amount  substantially  in  exce 
thai  blocked  oul  at  the  end  ■•(  September,  namely,  700,000 
inns  of  a  value  of  I7~.  2d.  per  ton,  is  now  developed.  Nol 
only  have  the  directors  been  well  advised  and  careful  in  the 
matter  of  development,  but  they  have  also  acted  in  a  com- 

mendable and  cautious  way  in  regard  to  equipment.  The 
Cam  il:  Motor  "res  are  known  in  be  somewhat  refractory, 
and,  accordingly,  before  proi   ling  with  the  erection  of  a 

A    SMALL  RHODESIAN   MINE. 

permanent  plant  a  small  experimental  installation  has  been 
utilized.  According  to  London  advices,  the  cost  of  the 
permanent  reduction  and  treatment  equipments  will  be 
£80,000.  The  working  capital  resources  of  the  company  at 
the  end  of  June  last  amounted  to  £120,000  in  round 
figures. 

Hitherto,  mining  companies  and  prospectors  operating  in 
Northern  Rhodesia  have  been  at  a  distinct  disadvantage  be- 

cause of  the  absence  of  any  properly  promulgated  mining 
laws.  This  state  of  affairs  is  now  being  remedied.  In  order 
that  those  interested  may  have  sufficient  time  in  which  to 
comply  with  regulations  as  to  pegging,  registration,  etc.,  of 
establishing  locations,  warnings  were  some  little  time  ago 
issued  to  principal  holders  as  to  forthcoming  enforcements. 
The  promulgation  of  this  law  will,  of  course,  be  welcomed, 
as  it  will  give  a  security  of  title  which  has  not  hitherto 
obtained.  A  mines  department  is  now  being  established  al 

Living-stone,  and  the  organization  of  the  mining  office  is  in 
hand.  An  acting  secretary  for  mines  has  already  been  ap- 

pointed. Such  a  course  has  been  necessitated  by  the  ex- 
ploitation of  the  country  and  the  increasing  importance  of 

some  of  the  mines. 

Northern  Rhodesia  is  not  to  be  compared  with  the  south- 
ern provinces  from  a  mineral-producing  point  of  view. 

Nevertheless,  some  of  the  properties  lying  beyond  the  Zam- 
besi river  are  of  considerable  potential  value,  and  now  that 

the  territory  is  traversed  by  a  railway  line,  evidences  of  real 
endeavor  to  bring  certain  of  the  Northern  Rhodesian  base 
metal  mines  to  the  productive  stage  are  not  lacking.  The 
most  famous  is  the  North  Rhodesia  Broken  Hill,  which,  on 
account  of  the  complex  nature  of  its  mixed  zinc-lead  ores, 

1^  -nil  inactive,  ami   i  ibipmonki  liavi   ly  been 
small    Iota    -em    to    England    for   expoi   utal    treat   at. 
In  n  pper,  however,  much  activity   i-  being  din 
played.     A   uuelling  plant   has  been  erected  at   the  Sable 
Antelope  mme  in  the  vicinitj  "t   Kafuo  river. 
copper  from  the  neighboring  Silver  King  mi   t  an  esti 

d  value  "i  £251,    iva   lied  at  this  plant.    To  the 
north  "i  these  mme-  the  Kansanshi  cupper  mini'-  have  four 
new  traction  engines  running  to  the  railwaj  al  Nikola 
in-,  carrying  a  load  of  22V4  ton-  per  nip.    A  now  |   
plant   and  a   new  smelting  plant   have  I   u   installed.     The 

i   M'Kubwa  i-  also  preparing  to  export    fairlj   large 
quantities  of  , ■upper.     All  these  mines  are  situated  to  the 
south  of  the  Katanga  belt,  where  much  trouble  is  now  be   
experienced  in  regard  to  smelting. 

DAWSON,  YUKON  TERRITORY 

Recent  Amendments  to  Placer  Mi\i\>.  Act. 

George  Black,  commissioner,  has  issued  the  following  ex 

planation  ui'  the  recent  amendments  to  the  Yukon   placer mining  act  : 

The  effect  of  the  bill  amending  the  Yukon  Placer  Mining 
.\i\  passed  at  the  session  of  Parliament  just  closed,  and 

which   amends   seel  ions  51.   74.   and    7."..    i-.   as   to: 
Section  51.  To  prevent  the  grouping  of  claims  other 

than  adjoining  claims,  except  in  eases  where  such  claims 
are  part  of  the  same  operation  or  system  of  mining  being 
carried  on;  and  prevents  the  holding  of  isolated  claims 
for  speculation,  the  working  of  one  or  more  of  which  will 
have  no  effect  on  the  others. 

Section  74.  This  section  was  intended  to  provide  for 
the  arbitration  of  disputes  between  the  owners  of  claims, 
but  in  the  original  section  no  provision  for  a  case  where 
one  of  the  disputants  declined  to  arbitrate  was  made,  in 
which  event  the  section  was  found  to  be  unworkable.  The 

amendment  empowers  the  gold  commissioner  to  appoint  an 
arbitrator  to  represent  the  claim-owner  who  refuses  to  ap- 

point one  for  himself.  There  is  nothing  new  in  principle 
in  the  amendment.  It  merely  makes  the  old  section  work- 
able. 

Section  75.  The  amendment  to  section  75  provides  for 
the  settlement  by  arbitration  of  the  amount  of  damages 
payable  to  the  owner  of  mining  property  which  may  have 
tailing,  water,  or  other  material  dumped  onto  it  by  other 

operators. 

BLACK  HILLS,  SOUTH  DAKOTA 

New  Reliance  Shuts  Down. — Rich  Ore  at  Golden  Sum- 
mit.— Forest  City  Mill. — Mica  Production. 

The  dredge  at  Mystic  is  being  overhauled  and  put  in 

shape  for  operation  after  a  shut-down  since  December. 
Some  minor  changes  are  being  made,  including  devices  for 

breaking  up  clay-halls  that  are  found  to  carry  off  gold. 

The  dredge  was  started  last  June,  and  the  first  season's 
operation  was  quite  satisfactory,  and  even  greater  success 
is  anticipated  for  the  coming  summer.  Financial  difficulties 

have  caused  the  suspension  of  operations  at  the  New  Re- 
liance property,  on  Annie  creek.  Officials  of  the  company 

state  that  a  speedy  adjustment  of  all  troubles  will  be  made 
so  that  work  can  be  resumed  and  advantage  taken  of  the 
gciod  weal  her  which  is  now  due.  The  property  operated  at 
a  disadvantage  during  the  winter  months  and  costs  were 
far  above  normal.  Ten  additional  stamps  were  installed,  as 
well  as  labor-saving  features  which  have  tended  to  reduce 
costs.  liriquetl.ing  machinery  is  to  be  installed  by  the  Gilt 

Edge-Maid  company  in  its  concentrator  at  Galena,  so  that  a 
good  product  can  be  furnished  the  Black  Hills  Smelting  Co. 
Tin-  (lil!  Edge-Maid  property  contains  a  large  body  of  por- 

phyry ore  carrying  a  high  percentage  of  iron  pyrite,  with 
a  small  gold  content.  Its  proximity  to  the  smelter  makes 
it  attractive  for  fluxing. 

The  Titanic  Gold  Mining  Co.  has  elected  directors  for  the 
ensuing  year,  as  follows:  W.  H.  Bonham,  I.  A.  Webb,  and 
W.  S.  Elder,  of  Deadwood,  South  Dakota:  E.  Bright,  Co- 

lumbus. Ohio;  and  J.  M.  Rothwell,  Martinsburg.  West  Vir- 
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ginia.  The  company  owns  a  large  acreage  in  the  Carbonate 
district,  and  expects  to  resnme  work  in  the  shaft  early  this 

summer,  Del  Cuntield  and  associates  have  opened  a  bodj 

of  ore  in  the  Golden  Summit  property,  near  Hill  City,  thai 

shows  2  in.  of  'specimen  ore,'  worth  on  the  average  +4  to 
$5  per  pound.  This  is  heim;  sacked  and  shipped  t<>  Denver, 

and  the  low-grade  ore  piled  np  to  he  treated  in  the  mill  on 
Ihe  property.  At  the  Forest  City  property,  near  Hill  City, 

work  is  progressing  on  the  mill,  and  it  is  hoped  to  have 
the  plant  in  operation  within  a  few  weeks.  The  mine  shows 

3  ft.  of  high-grade  free-milling  ore,  and  the  mill  contains 
5  stamps  and  a  concentrating  table. 

Harry  Francis  is  operating  a  mica  properly  near  Key- 

stone, having  found  a  market  for  the  product  with  a  Wyo- 

ming company  which  manufactures  asbestos  goods,  in- 
cluding shingles.  A  considerable  amount  of  mica  is  used 

in  these  shingles.  Mr.  Francis  is  sorting  the  mien,  ami 
saving  the  larger  blocks  for  shipment  to  Eastern  consum- 

ers.    The  Mascot   group,   in  the   Two  Bit    district,  is  under 
bond  to  Denver  people,  ami   it    is  e\|   ted  that   a  sale  will 

he  made.  The  Imperial  company  has  paid  to  Lawrence 

county  a  little  over  +111.(11111  in  hack  taxes,  and  is  preparing 
to  resume  operations.  Xickoli  Brothers  have  found  a 

streak  of  ..re  assaying  as  high  as  .*17S  per  ton  gold  in  a 

lease  they  hold  on  the  Monarch  property,  in  Two  I'.il   mil!,. 

The  ore  is  being  sorted  ami  n  .j   l  shipment   will  -.'    hi made  to  one  of  the  smelters. 

BUTTE,  MONTANA 

On   Flotation   Plant  oi    Tin    Butte  &  Superior.     Di 

>  i  lopment  i\  Mine. 

first  unit  of  the  1000-ton  mill  being  erected  by  the 
Butte  &  Superior  Copper  Co.  is  expected  to  he  in  oper- 

ation   by    May    '.Ml.    ami    I  In-    si   id    500-tOD    unit    aholil     a 
month    later.      Some  ore   has  already   I   n    put    through    the 
coarse  crusher,  ami  the  machinery  ha-  hen  operated   for 
the    purpose   of   su   thing   it    up.   but    otherwise    tic     plant 
has  not  been  operated.  The  management  is  confident  that 
the  new  mill  will  make  a  good  recovery  by  tin-  nil  Botatioi 
process,  put  in  by  .lames  M.  Hyde. 

The  mill  is  designed  to  treat  10IHI  tons  of  ore  per  day, 
and  cousisls  of  a  crushing  plant,  jigs,  a  hydraulic  classili 
cation,  a  slime  plant  f..r  oil  Rotation,  ami  Wilfley  tables. 
used  only  to  separate  tin-  lead  from  the  zinc.  The  ore  - 
lirsl  reduced  by  rolls  to  li  mesh,  and  after  jigging,  the  tail- 

ing is  reground  to  -Hi  mesh,  ami  the  tailing  from  the  fine 
.jius  ground  to  inn  mesh  and  treated  by  oil  flotation.  The 
pulp  is  thickened  in  setttling  tanks  to  three  parts  water 
and  one  pari  ore.  and  is  mixed  with  a  small  quantity  of  oil 
ami  sulphuric  acid  and  agitated.  The  gases  generated  bj 
the  acid  from  ihe  carbonates  in  tin-  ore,  together  with  the 
entangled  air  particles  fr    agitation  in  the  mixing  vats. 
forms  a  spong;  pulp  of  sulphides  which  floats  on  the  sur- 

face of  the  water,  while  the  silica,  which  has  no  affinity  for 
ml,  drops  to  the  bottom  and  is  discarded  as  tailing. 

The  Hyde  system  has  been  used  successfully  by  the  Butte 
&  Superior  at  the  Basin  reduction  plant,  owned  by  the 
United  Copper  Co.,  but  the  plant  is  antiquated  and  has  nol 
sufficient  settling  capacity  to  enable  the  Butte  &  Superior 
to  treat  its  jig  tailing.  The  rental  for  the  Basin  plant  is 
also  heavy,  and  for  these  reasffis  the  Butte  &  Superior  has 
been  gradually  closing  down  tie-  Basin  mill,  and  for  some 
time  has  been  shipping  only  200  tons  of  ore  per  day.  while 
putting  350  tons  per  day  into  a  stock  pile  at  the  mine  with 
the  object   in  view  of  having  a  stock  pile  large  enough  : 
keep   the   new   mill    running  i   rinuously   while   a   change 
in  hoists  is  made,  which  U  contemplated.  The  present 
boisl   is  now  working  to  its  lull  capacity,  the  mine  being 
1600    it.  deep,  hut    the   nev    engine,    which    is   to   be   delivered 

ill   June,   is  designed   for  a  5-ton   skip  ami   with    powet 
work  to  a  depth  of  :;:,on  pt.     Development  in  Ihe  mine  dur- 

ing        weel      has  added   greatly   to   ihe  value  of  ihe 
property  and  ore  reserve.  The  work  is  at  present  confined 

to  the   Black   Rock  claim,  which  is  developed   by  a  shaft 
lfiOO  ft.  deep. 

LONDON 

Yorkshire  Method  of  Shaft  Sinking! — Financial  Posi- 

tion OF  A-MAUiAMATKIi  ZlNC. —  RESULT    SEOURED. 

A    new   method    of   sinkim_'   shafts   through    watery   strata 
has  been  adopted  in  South  Yorkshire,  the  system  consisting 

of  the  use  of  steel  piles.  Steel  .joists  were  arranged  ver- 
tically and  their  flanges  were  interlocked  by  intermediate 

members.  These  joists  were  then  driven  into  the  sand  by 

a  pile-driver  that  traveled  round  the  circle.  This  method 

of  interlocking  steel  piles  is  the  specialty  of  the  British 

Steel  Piling  Co..  and  is  extensively  applied  in  bridge,  dock, 
and  railway  work.  The  present  instance  is  its  first  use 

in  connection  with  shaft-sinking.  The  steel  joists  were  33 
ft.  long  at  No.  1  shaft  and  28  ft.  at  No.  2  shaft.  They 

measured  15  by  5  ill.  in  cross-section,  and  the  interlocking 

members  measured  01 4  by  4  in.  The  webs  were  slightly 
bent,  so  that  when  assembled  the  joists  could  be  set  up 

in  a  circle  2b1 4  ft.  in  diameter.  When  driving  was  com- 
menced a  3000-lb.  weight  was  used,  and  each  joist  was 

forced  down  5  ft.,  the  driving-plan!  traveling  gradually 

round  the  circle.  Toward  the  end  a  4000-lb.  weight  was 
used,  as  it  was  desired  to  penetrate  the  sandstone  lor  3  ft. 
Each  pile  was  then  driven  1  ft.  downward  at  a  time,  and 

as  many  as  1300  blows  were  required  for  each  fool  sunk. 
When  the  piles  bad  all  been  driven,  sinking  was  com 

rnenced.  It  was  found  that  the  lining  was  only  l'j  in.  out 

of  plumb,  and  that  the  leakage  was  approximately  5  gal- 
lons per  minute.  Experience  in  other  directions  has  shown 

that  this  method  of  sinking  can  be  successfully  employed 

to  a  depth  of  100  ft.  and  that  within  this  limit  tl"  eosl 

and  the  time  occupied  in  shaft-sinking  through  wet  strata 
should  be  much  less  than  by  any  other  method. 

A    fortnight    ago    I   announced    the   welcome    news   thai 

the  He  Bavay  and  Minerals  Separation  flotation  processes 
were  to  cease  hostilities  and  that  in  future  the  controllers 

would  pool  the  Australian  royalties,  ft  is  therefore  of 

interest  to  record  the  financial  and  industrial  position  of 

the  Amalgamated  Zinc  Co.  which  controls  the  He  Bavay 
process.  The  present  company  was  formed  iii  Melbourne 
at  the  end  of  1000.  and  the  business  consists  of  treating 

the  zinc  tailing  from  the  North  and  South  mini's  at  Broken 
Hill  belonging  to  the  same  group.  Tic  company  also 
secured  the  contract  for  the  treatment  of  zinc  tailing  from 
the  Block  1(1  mine,  but  this  mine  is  not  at  present  produc- 

ing, owing  10  the  reconstruction  of  the  lead-concentration 

plant  under  way.  The  report  for  the  half-year  ended  De- 
cember Ml  last  shows  that  256,454  tons  of  zinc  tailing  was 

Heated,  and  the  production  was  75,587  tons  of  zim-  con- 

centrate, assaying  4X.7<;  zinc,  li.li',  lead,  and  0.7  oz.  silver, 

and  1408  tons  of  lead  concentrate,  assaying  •">.'!. S',  lead, 
16.8$  zinc,  and  32.2  oz.  silver.  The  income  was  6264,728, 

part  of  which  came  from  the  sale  of  currcnl  zinc  1   .fil- 
trate, the  price  of  zinc  being  figured  at  £22  per  toii.  and 

the  remainder  from   the  adjustment    of  the   account    of  the 

previous  period,  taking  £26  lis.  7d.  as  ihe  settle   m  price 

for  zinc  instead  of  £22.  The  balance  of  profit  for  the  half- 
year  was  £122,291;  out  of  this.   620,000  has  hen    placed   to 

tin   equalizati   •eserve  fund.  £10,000  placed  to  reserve  for 
depreciation,  and  £50,000  distributed  as  dividend.  Since 
the  end  of  the  period  under  review  a  further  toll. 000  has 

been  paid  to  shareholders.  As  with  the  previous  period, 
there  will  be  a  further  income  for  the  past  six  months  on 

the  final  adjustment  of  prices.  For  every  t'l  above  £22,  the 
company  will  receive  £13,600  additional  on  the  75,587  Ions sold. 

Camp  Bird.  Ltd.,  has  acquired  a  considerable  interest  in 
the  Messina  (Transvaal)  Development  Co..  Ltd..  ami  has 

agreed  to  guarantee  the  interest  for  five  years  on  £350,000 

worth  of  (><",  debenture  stock  which  is  to  he  issued  by  the latter  company. 

Hold  production  in  the  Orals  during  1011  amounted  to 
258,240  oz..  a  decrease  from  1010  of  10,520.  The  most 

productive  districts  are  Miask,  southern  Ekaterinburg,  and 

the  Kvarken  mines.  Orenberg.  The  Kotchkar  goldnelds 
of  the  Miask  district  have  been  worked  ever  since  1844, 
and  have  yielded  over  two  million  ounces. 
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General  Mining  News 

ALASKA 

K  1 1  ii.i.i 

The  Amalgamated  Development  Co.  in  planning  to  -ink 
a  well  "ii  each  claim  before  op|  lying  for  patent,  The  com- 

pany to  nci«  extending  its  refinery  bo  a-  to  make  illuniinat- 

ing  oil  as  well  a-  i;ti>i>lim'.  which  latter  to  already  on  sale 
regular!]  al  Valdex,  Cordova)  and  other  cobbI  towns.  The. 
British  Columbia  Katalla  company  is  said  to  have  raised 

1300,000  in  England  lo  be  expended  in  developing  oil  Lands 
here. 

Kit.  ii  ik  \s 

(Special  Correspondence.)  Considerable  activit]  in  this 

district  i.-  anticipated  ihis  year  a-  a  result  of  the  increased 
price  of  copper,  but  at  present  little  is  being  done,  The  Ml- 

Andrew  is  temporarily  idle,  t li> >ultIi  Rush  St  Brown  recently 
opened  an  orebody  on  the  Becond  level  and  shipped  several 

hundred  tons.  Al  Copper  Mountain  an  examination  is  being 
made  on  behalf  of  the  owners,  to  determine  whether  the  mine 

shall  be  re-opened.  This  company  was  formerly  known  as 
the  Alaska  Copper  Co.     In  rase  ii    is  decided   i"  resume 

:^$aO" li%  , 

COPPER    MOUNTAIN    SMELTER,    PRINCE   OP    WALES    ISLAND, 
ALASKA. 

operations  a  reorganization  will  be  necessary  with,  prob- 
ably, the  issue  ol  new  stock  and  a  change  of  name.  On 

the  Prince  of  Wales  island  five  men  are  at  work  and  the 

Red  Wing  mines  of  the  Prince  of  Wales,  Ltd.,  at  the 

Copper  City  on  Hetla  inlet,  Ketchikan  bay. 
Juneau.  May  1. 

Value/. 

The  mosquito  Beet  was  busy  until  r<   ntly,  as  prospectors 
and  miners  were  rushing  supplies  into  their  camps  before 

the  trails  softened.  Now  transportation  is  largely  at  a 

standstill  lill  summer  trails  become  available.  A  hoist,  com- 

pressor, ears,  and  track  for  the  Millard  M.  &  I).  Co.  have 
arrived  and  will  be  sent  to  the  Rutherford-Ramsey  as  soon 

as  possible.  In  the  meantime  sinking  lias  stopped.  About 

4011  saeks  of  ore  are  reported  ready  to  bring  nut  over  the 
glacier.  A  mill  test  on  ore  from  the  Biiiee  &  McDonald 

property  on  Slump  bay,  yielded  14  oz.  12  dwt.  gold  from 

•">4(l(l  lb.  of  ore.  Three  additional  Nisseii  stamps  were  put 

to  work  in  the  Clift'  mill  early  in  May  and  sinking  from  Ihe 
400-ft.  level  is  in  progress.  The  new  building  for  the  Valdez 

hem  Works  on  the  municipal  dock,  is  about  ready  for  oc- 
cupancy. The  Valdez  Mining  Co.,  lias  asked  for  bids  on  a 

225-ft.  continuation  of  the  lower  cross-cut  begun  last  sum- 
mer. W.  A.  Dickey  is  erecting  new  buildings  at  the  Three 

Man  mine,  preparatory  to  increasing  the  scale  of  operations 
this  summer. 

ARIZONA 

Cochise  County 

The  Midnight,  in  White  Tail  canyon,  22  miles  from  San 
Simon,  has  been  sold  to  G.  H.  Davis.  The  ore  carries  gold, 

silver,  and  lead,  and  averages  $50  per  ton.  The  West  Side 

group  of  claims  has  been  bonded   to   Philadelphia   people 

117,000,  of  whiel   •  tifih  i-  to  be  paid  on  June  9 
A  Mm  so  ii.  wide  baa  been  opened  lo  a  depth  of  B  ft, 

ami   show-   :i   to    t'-.',    copper.     II.    E,    II   lemon    has 

secured  a  leaae  on  tha  Humboldt.    Work  baa  I   n  -tailed 
on  the  bins  at  the  Maine.  Ballum  &  Sutherland  have  aunk 

i,,  a  depth  of  25  ti.  on  the  orebodj  ol  the  Leadville. 

(ill. A    I'm  \'i'\ 

« 

(Special  Correspondence.)     The  Qnggenheims  have  taken 
an  option  on  the   Needle-  group  of  27  claims  and    li!  ad 

joining  claims,  three  miles  west  of  Miami.     The   \   Ilea 

group  is  owned  by  Dan  Ii.  Williamson,  and  the  deal  was 
conducted  by  P.  W.  Hoar  of  Globe,  It  is  proposed  to 

explore  the  group  by  churn-drilling.  George  II.  Qarrey, 
mining  geologist  and  engineer  for  the  various  Guggenheim 

corporations,  will  supervise  the  work  of  exploration,  and 
Ralph  C.  Nowland,  chief  engineer  for  the  Hay  Consolidated 

t'opper  Co.,  will  have  direct  eharge  of  the  drilling.    Aftet 
a    month    spenl    In    exauiinal  ion    and    sampliu"..    a    group    oi 

Michigan  men  has  obtained  an  option  on  the  600,000  shares 

of  treasury  stock  of  the  McMillen-Stonewall  Mining  <',,., 
which  owns  the  Stonewall  Jackson  mine,  16  miles  north- 

east of  Globe,  a  famous  silver  producer  thirty  year-  ago. 
Globe,  May  9. 

The  Live  Oak  began  shipping  concentrate  to  Cananea 

On    May    ti.      Machinery    and    supplies    Cor   the    South    Live 

Oak    Development    Co.   have   begun   to  arrive   ai    Miami. 
Harry    Millard    will     have    charge    of    drilling    operations. 
Three   holes  are   being  drilled   on    the   Southwestern    Mil   

but  they  have  not  yet   passed  through  the  Gila   formation. 

At  the  Inspiration  a  small  force  has  been  put  to  work 

underground.  The  survey  for  the  site  of  the  Inspiration 
Con.  mill  has  been  made  at  Salt  river  and  that  of  the  pos- 

sible sile  at  Black  Warrior,  two  miles  north  of  Miami,  is 
being  made.  The  attachment  suit  by  the  Cordova  Copper 

Co.  against  ('.  W.  Van  Dyke,  for  $15,365  loaned  him.  was 
decided  in  favor  of  the  plaintiff.  The  Warrior  Copper  Co. 

is  suing  the  Warrior  Development  Co.  for  $69,000  dam- 

ages. 

Mohave  Counts 

The  clean-up  for  the  past  lour  weeks  from  the  Tom  Heed 

mine  yielded  a  bar  worth  $71,000.  The  recovery  for  (he 

year  lias  averaged  $43  per  ton  in  the  20-stamp  mill,  which 
has  a  capacity  of  12(t  tons  per  day.  At  the  Gold  Road 
two  more  tube-mills  will  be  installed  and  21)  stamps  will 

be  added  to  (he  40  now  dropping.  The  company  is  treat- 

ing 200  tons  per  day  with  a  recovery  of  $15  per  (on.  and 
(he  changes  will  bring  the  capacity  to  350  Ions  per  day. 
It  is  reported  that  a  Los  Angeles  corporation  will  begin 
work  on  a  dam   across  the  Colorado  river  at  the  mouth  of 

Hi.-   ud    canyon    for    hydro-eleclric    .power    development. 
The  Yucca  M.  Co.  is  unwatering  ils  mine  and  will  sink 

another  100  ft.  in  the  hope  of  cutting  the  rich  ore  found 

in  the  upper  levels. 
CALIFORNIA 

Calaveras  County 

The  Esperanza,  or  Boston,  mine  is  to  be  unwatered  and 
the  vein  sampled.  The  shaft  is  1000  ft.  deep.  Joe  Handel 
is  working  the  old  Marlette  gravel  mine  at  the  base  of 
Stockton  hill.  The  Petticoat  mine  has  resumed  work  after 

two  years  of  idleness.  A.  T.  Copley  is  manager  and  J.  E. 

King  is  superintendent.  The  Comet  mine  is  working  a  full 

crew  on  a  3-ft.  vein  of  high-grade  ore.  F.  W.  Boire  and 
H.  W.  Seeman  have  cleaned  up  a  thousand  dollars  from  a 

short  run  at  the  Boire  Brothers'  gravel  mine.  They  have 
bought  a  Cox  pan  and  will  put  in  a  modern  plant  to  handle 

the  gravel.  Retimbering  of  the  Hexter  adit  has  been  com- 

pleted. Kern  County 

Frank  McCabe  has  purchased  the  Tuber  Canyon  mining 

property,  and  it  is  likely  that  a  new  mill  will  be  erected, 
as  plenty  of  $12  ore  is  available. 

Lassen  County 

Baker  &  Bidwell,  of  Denver,  have  been  drilling  placer 

ground  near  Moonlight,  and  it  is  reported  that  a  dredge 
will  be  put  at  work. 
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Xevaiia  Couxty 

Snit  has  been  brought  against  the  Tarr  Mining  Co.  and 
various  water  companies  to  prevent  them  taking  water 
from  Bear  river  and  its  tributaries  in  Tuba  and  Nevada 

counties.  Tlie  ranch  owners  who  have  brought  the  suit 

allege  that  their  riparian  right  have  been  u  Much 
erest  has  been  excited  by  the  finding  of  two  g   1  veins 

in  his  back  yard,  by  F.  s.  Hooker,  of  Willow  Valley.  F.  E. 
Sipe,  of  Mansfield,  Ohio,  is  engaged  in  opening  the  Rough 

and  Ready.  D.  S.  Donahue  lias  tumid  that  250  It.  of  ruck 

supposed  to  be  barren  at  the  Justice-Sound  Money  Con- 
solidated mine,  four  miles  northeast  of  Washington,  has 

a  good  gold  content.  The  California  mine  at  Gaston  is 
working  90  men,  and  a  long  ami  deep  adit  is  proposed  al 

the  Erie.  Sale  of  the  Waldeck  is  contemplated  ami  im- 
provements are  projected  at  the  Artie.  The  new  Oakmaii 

mill  is  now  in  operation.  The  Maryland  Gold  Quartz  M. 
Co.  has  elected  directors  Cor  1912.  L.  V.  Dorsey  is  secre- 

tary and  treasurer. 
Plumas  County 

The  cyanide  plant  :ii   Crescent   Mills  to  work  the  tailing 
of  tin-  old  Green  Mountain  and  Crescent  mines  is  in  course 

"i   construction.     E.  II.  Tracey  i-  in  charge.     Sinkiii 
the  450  shaft  at  the  Altona  is  iii  progress,  a  12-hp.  gasoline 
hoist   having  been  installed.     There  are  three  veins,  ran 

from  .'!  to  7  ft.  wide,  on  the  property,  with  an  average  gold 
content  of  $11  per  ton.  The  litigation  over  the  Del  .Monte 
will  he  settled  soon.  Rich  ore  has  been  found  in  the  Four 

Hills  mine  by  Andrew  Bachels. 
■i    COUNTY 

(Special   Correspondence.)— The  vein   in  the  lower  adit 
workings  of  [he  Tightner  has  widened  to  30  ft.  and  I   n 

opened  a  di  tance     >  nearly  -ton  ft.     It  is  -aid  the  capacity 
of  the  10-stamp  mill  is  to  he  increased.    Abe  Hall  is  man 

ager.     Sinking    al    the    Rainbow    is    progressing.      L.    P. 
Woodburj  i  i  r.     C.  C.  Derby  has  obtai   I  control 

of  the  bond  and  leasi     i  [old  Canyon,  and  is  arrang- 
ing to  operate  the  mill  and  mine  plant  with  hydraulic 

power.  It  i-  stated  the  Sierra  Power  &  Mining  '  0.  Iii- 

taken  a  live  years'  lease  on  the  Butte  Saddle  mill.  The 
Brandy  city  Hydraulic  Cm.  has  managed  to  keep  four  to 
six  giants  in  action  the  greater  part  of  the  season,  despite 

the  light  winter  rains.  George  F.  Taylor  is  manager.  San 
Francisco  people,  headed  by  George  W.  Hegarty,  have  ar- 

ranged io  resume  operations  at  the  Irelan  ami  Snow  Point 

mines.  Alleghany  district.  It  is  planned  to  erecl  a  .".-stamp mill  at  the  Irelan  this  summer. 

Alleghany,  May  0. 

Tuolumne  County 

Sale  of  the  App  mine  to  the  Tonopah  Belmont  Devel- 
opment Co.  is  announced  at  Jamestown.  It  is  known  that 

W.  A.  Nevills,  some  time  since,  gave  a  deed  of  trust  for 
the  properly  to  a  Los  Angeles  hanker,  and  that  San  Fran- 

cisco and  Los  Angeles  associates  of  Mr.  Nevills  have  hen 
for  some  lime  pressing  him  to  sell.  The  property  was 
examined  hy  engineers  of  the  United  States  S.  K.  &  M.  Co. 
some  months    ai  me    reason     the    deal    fell 

mgh.  Later  Frederick  Bradshaw  and  other  officers 
of  the  Tonopah  Belmont  company  visited  the  properly,  and 
"»  r"  -    examination  the  sale  was  announced. 
Tbe  App  i-  '-«-  grade,  Mother  Lode  mine  which  has 

fin'  surface  work-  are  ran 

down  ami  part  of  ti».  underground  workings  suffered  within 
a  year  from  a  cave,  bul   the  property  itself  i-  considered 

•   is   1700  ft.  deep  and  stapes  said  to  be 
as  mil.!,  ;>s  111!  ft.  wide  are  worked.     There  are  sixty  960- 
Ih.  stamps  in  the  mill.     Amalgamation  is  followed  bj   - 
centration  as  usual  along  the  Mother  Lode,  and  concentrate 

pped  to  smellers. 
COLORADO 

ci.kai:  Creek  Counts' 

(Special  Correspondence.)— The    Pennsylvania    M.    Co., 
operating -the  John    I..    Emerson   and   other    >">perties  on 
Bellevue   mountain,    i-    making   ready    to   construct    a    i 
mill.     Experiments  an-  m,v,   being   made  Io  determine  the 

best   method  of  treatment.      L.    Sternberger    is    manager. 
Machinery  is  to  l.e  purchased  by  F.  L.  Patrick,  manager 

of  the  Dorit  mini    Chicago  mountain.    A  milling  plant 
oi'  ."in  tons  capacity  is  also  being  considered. 

The  Teller  mine,  a  former  producer  of  high-grade  ore, 

is  again  to  receive  attention.  J.  Owen  is  manager,  The 
Oneida  mine  is  one  of  the  heaviest  producers  in  the  dis- 

trict. Shipments  of  smelting  ore  average  $25  per  ion  in 
gold.  A  mill  of  50  tons  capacity  will  he  erected  during 

the  summer.  J.  Owen  is  manager.  Charles  McCall,  district 

judge,  has  granted  an  injunction  restraining  the  Pewabic 
M.  Co.  from  further  work  in  a  drift  run  from  the  shaft. 

The  Old  Town  Con.  M.  Co.  has  Sled  suit  asking  for  judg- 

ment in  the  sum   oi    $200,   I,  alleging  that   amount   of  ore 
was  extracted  from   its  ground. 

Idaho  Springs.  May  10. 

(Special  Correspondence.) — Tin'  Cashier  mine  is  again 
undergoing  development.  Chance  &  Co.  is  operating  un- 

der lease  and  occasional  shipments  are  going  out  that 
bring  a  settlement  for  160  oz.  silver  per  ton.  Work  will 

he  resumed  next  week  on  the  "White  property,  situated  on 
Columbia  mountain.  (1.  .1.  Hits  is  manager.  The  St.  Paul 

M.  Co.  will  begin  development  June  1.  The  adit  will  be 
continued  000  ft.  to  intersect  the  series  of  veins  owned.  C. 

D.  Runkle  is  manager.  Work  has  been  resumed  on  the 
Welsh  property,  on  Leavenworth  mountain.  Sloping  is  in 

progress  on  a  6-in.  streak  of  ifno  ore.  A  pool  of  Silver 
Plume  operators  has  taken  a  lease  on  the  Vulcan  mine.  A 

small   streak  of  350-OZ.  silver  ore  is  showing. 

i  leorgetown,  May  10. 

Lake  County  (Leadville) 

The  Leadville  Mines  Pumping  Co.  is  sending  out  its  c   - 
tracts  for  signature.  These  provide  that  if  95%  of  the 

owners  ol'  the  Fryer  Hill  district  sign,  the  company 
will  at  once  install  electric  pumps  and  proceed  with  the  un- 

watering.  The  royalties  asked  are  reasonable,  and  if  within 
thirty  days  after  a  mine  has  been  unwatered  the  owners 

do  0.01  work  a  property  or  sublet  it.  the  pumping  com- 
pany has  the  right  to  work  it  or  sublet  it  until  July  1027. 

In  case  the  pumping  company  fails  to  do  so  within  ninety 
day-,  the  control  reverts  lo  the  owners.  The  proposal  is 
attracting  much  interest,  and  it  is  hoped  that  the  united 
action  can  be  secured  which  is  essential  to  success.  A  new 

electric  hoist  is  being  installed  at  the  Gold  Basin,  on  Breeee 

hill.  The  Small  Hopes  Consolidated  M.  Co.  has  been  pur- 
chased by  F.  Zaitz  and  associates. 

Tellki;  County  (Cripple  Creek) 

The  Elkton  company  has  declared  a  dividend  of  lc.  per 

share,  payable  May  24.  The  net  value  of  the  ore  shipped 
by  the  El  Paso  in  April  amounted  to  $53,987.  From  Janu- 

ary 1  to  March  31  the  earnings  of  this  company  were 
$143,780.  The  lowering  of  the  water  in  the  district  now 

totals  141  ft.,  the  decrease  during  April  having  been  1.")  ft. 
During  April  the  Ajax  shipped  33  cars  of  average  $30 
made  and  the  Gold  Dollar  shipped  36  ears  of  $2(1  ore  on 

company  account.  Fourteen  sets  of  lessees  are  at  work, 

and  the  total  ore  shipped  was  over  2000  tons.  The  An- 

choria-Leland  produced  15  cars  of  $20  ore.  The  Acacia  was 
shut  down  during  the  month,  hut  royalties  from  lessee- 

amounted  to  about  $1800.  Edwin  Gaylord,  who  has  leased 
the  Dante,  on  Bull  hill,  has  started  the  erection  of  a  mill 

to  treat  the  tow-grade  ore.  The  Portland  No.  1  shaft  will 
he  -imk  to  the  liiOO-ft.  level,  the  water  having  receded  75 

ft.  below  the  bottom  of  the  sump.  The  tonnage  treated 

by  the  Portland  mill  at  Victor  during  April  was  13,000, 

though  interrupted  by  a  shut-down.  The  tonnage  during 
May  should  reach    15,000, 

IDAHO 

Idaho  Counts 

The  American  Mines  Co..  which  is  capitalized  at  $500,- 
000,  and  has  an  option  on  properties  in  the  Salmon  river 

country,  has  filed  articles  of  incorporation.     The  construc- 
tion of  the  roaster  at   the  custom   reduction  plant  is  pro- 

ipidly  and  a  trial  run  will  soon  be  made. 

I      B.   C.  Austin  is  examining  the  Mineral   Zone  mine,   in 
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l  i. in 

Luihi  Coi 

I  i UK  a   100  ton 

ii    .hi   ii.  |  ■  .  sixty   miles  -.nili  of 
Salmon  City.     I  liny,  which  has  ■  lease  for  seven 

31   patented  cU  ear  built   .i  20  ti 
dnelion  plant  and  shipped  a  large  quantity  "i  ore.  Th< 
upper  a.ln  is  n  ant]  the  lower 

mln  '_'.".o  ft,     I  '..I  li\   George   Kessler,  superin- tendent, that  30,000  tons  ol  ore  is  blocked  out. 

E,  •'-  Carter  has  tiled  a  petition  for  : 
•i    eiver  for  the  Stewart  Mining  Co.,  alleging  that   K.  A. 
ll.ni/i-  has  transferred  a  large  block  of  the  stock  of  the 
company  to  II.  IT,  Hart  without  consideration,  has  .h"i- 

paled  tin.  assets  of  the  company,  and  converted  Its  earnings 
to  his  own  purposes.  \l.  w.  i:  .  S  inlej  Gilford,  and 
L  Dunham  are  codefendants. 

MONTANA 

l.l  v,  IS    W'li    (  'LARK    I  'nIXTY 

Receipts  of  the  United  States  Assay  Office  at  Selena 
during   April   were  $158,649,   an    increase  of   more   than 

$33,000  over  the  receipts  a  year  ago.     K'i   ipts  from  the 
different  counties  were:  Madison,  $57,80]  ;  Fergus,  $41,425; 
Lewis  and  Clark,  $32,333;  Chouteau,  $24,466;  Missoula, 
$1286;  Granite,  $108;  Park,  $52;  Deerlodge,  $10;  Wash- 

ington state.  $331. 
LllJI  0LN    I  mi  vtv 

(Special  Correspondence.) — The  Shaughnessy  lull  group 
■  if  claims  of  the  Hazel  T.  M.  Co.,  eight  miles  southwest  of 
Libby,  on  Granite  creek,  has  found  in  ft.  of  clean  shipping 
ore  in  an  adit  which  has  cut  the  vein  at  a  ilepili  of  300  ft. 
in  ;i  length  of  640  ft.  The  ore  is  rich  in  silver  and  lead  and 
the  hanging  wall  1ms  not  yel  been  found.  The  Snowshoe 
mine  and  mill  will  lip  started  up  within  a  few  days,  accord- 

ing to  tlic  plans  ,it'  William  Jennison,  the  receiver,  the 
property  having  lieen  elnseil  down  since  his  appointment 
several  weeks  ago.  Robert  C.  Davis,  of  Butte,  is  to  have 
charge  of  the  property  as  superintendent. 

Libby,  May  7. 

SlLVI.IXiiW    I  'lirN'TY 

(Special  Correspondence.) — The  Davis-Daly  Copper  Co. 
is  making  good  progress  in  the  development  of  its  property 
and  in  profit  earning  under  the  new  management.  The 
Colorado  shaft  has  been  sunk  to  a  depth  of  2(100  it. 
A  small  zinc  vein  was  discovered  on  the  1700-ft.  level,  ami 
has  been  opened  again  on  the  1000.  where  the  vein  is  still 

small  but  rich  in  zinc.  The  Davis-Daly  company  is  ship- 
ping daily  about  50  tons  of  ore  to  the  Washoe  smelter,  the 

shipments  being  of  first -class  ore. 
Fair  progress  is  being  made  in  driving  the  cross-cut  on 

the  2000-ft.  level  of  the  West  Cannon  to  develop  the  Silver 
King  and  Plymouth  veins  at  that  depth.     The  work  is  being 
done  by  the  Anacumb   ipany  under  a  contract  with  tbe 

Davis-Daly.  The  lessees  on  the  east  end  of  the  Silver  King' 

arc  shipping  some  ore  of  fair  grade  from  the  2011  and  .'luii- 
ft.  levels.  The  Pioneer  Leasing  Co.  has  taken  a  lease  on 

the  Great  Republic  one  of  the  Davis-Daly  properties,  about 
1000  ft.  north  of  the  old  Blue  Bird  mine,  west  of  the  city. 
The  leasing  company  lias  pumped  the  water  from  the  old 
workings  down  to  a  depth  of  about  200  ft.,  and  expects  to 
have  the  mine  fully  unwatered  soon. 

Butte.  May  13. 
NEVADA 

Churchill  County 

(Special  Correspondence.) — Development  is  being  done, 
and  ore  is  being  opened  up  on  all  levels  of  the  Nevada 
Wonder  mine  down  to  the  500,  and  preparations  are  be- 

ing made  to  begin  drilling  on  the  GOO.  A  cutting-out  stope 
is  being  started  on  the  second  ore-shoot  north  of  the  shaft 
on  the  400-ft.  level.  The  mill  is  now  handling  its  full 
capacity  of  100  tons  per  day.  and  IS  bars  of  bullion 
were  shipped  as  a  result  of  the  clean-up  for  tbe  last  two 

wi  eks  "i    A | .i  if     Mod  "I  prove 
which  ate  being  made  to  the  mill  is  on  tin-  ground 

.i-  already  ben  pul  in  place.    N"  atoppii 
work  » w  ouder,   Maj 

Humboldt  (  "i 
(Spi  ■      respoudence. )     Tin-   litigation    between 

Mam   ih  National  ami  Workman  interests  lias  been  settled. 

Following  tin-  discover}  •  -:  high  grade  quartz  in  the  Shively 
holdings,  on  the  north  -id.-  of  Winnewucco  mountain,  a 
rush  ha-  developed  ami  practically  Ibi 
slaked  out.     Dyke,   in   the   Pine    Fores!    n   ntains, 
trading  some  attention.  Rich  streaks  "i  gold-bearing 
quart  irted  near  the  surface     New  machinery 

shortly  be  purchased  by  the  Sheba  Mining  < '"..  "pirating 
tin   old  Sheba  mine  in  the  Humboldt  range. 

Winnei   a.  May  1 1. 

I. MIX    I  '..I    \T\ 

The  smelter  al  Wabuska  handled  2632  tons  from  the 

Nevada    Douglas,   1623  tuns   from   the   Mason    Valley,  and 
655    tons    from    Other   mines   during    the    week    ended    May   2. 
:r  average  of  over  700  tons  per  day.  The  shipment  of 
copper  matte  to  Garfield  was  0  carloads.  Must  of  the 
Nevada  Douglas  ore  comes  from  the  sixth  level  of  the 

Ludwig  where  the  ore  has  been  averaging  l1-  ',  copper, 
though  the  Douglas  Hill  and  Casting  Copper  mines  con- 

tribute t"  the  OUtpnt. 

Nl  E   I'ni'XTV 
(Special  Correspondence.)  The  Associated  mill  is  run- 

ning at  full  capacity  of  50  tons  per  day  on  a  500-ton  ship- 
ment from  the  While  Caps,  Operations  will  be  resumed 

mi  a  1000-ton  shipment  from  the  Steffner  lease  as  soon  as 
the  While  Caps  product  is  finished,  to  be  followed  by  ship- 

ments  Ii     the   Kendall-Douglas  and  other  leases.     Seven 
companies,  the  Big  Four,  Mineral  Hill.  Dexter  Union,  Toro 
Blanco,  Amalgamated,  Morning  Glory,  and  Thanksgiving, 
are  operating  on  their  own  account.  II  is  reported  that  the 
Mustang,  St.  Patrick.  Chipmunk,  Red  Top.  Giant,  and 

other  companies  are  preparing  to  work.  Placer  min- 
ing is  attracting  renewed  attention.  About  30  operators 

are  active,  with  operations  extending  over  a  distance  of 
nearly  four  miles.  A  number  of  deals  have  been  recently 
made  whereby  new  interests  have  secured  some  of  the  most 

promising  locations. 
Manhattan,  May  11. 

Washoe  County 

Mrs.  J.  W.  Mackay  and  Clarence  IT.  Mackay  have  given 
$150,000  to  tbe  University  of  Nevada  for  the  endowment 
of  tbe  Mackay  School  of  Mines. 

White  Pine  County 

The  Ely  Verdi  company  has  just  been  formed  with  a 
capital  of  .+5.(1(1(1,0(10.  George  Wing-field,  L.  L.  Savage, 
S.  R.  Roberts.  John  Berry,  A.  P.  Sawyer,  M.  R.  Brown, 
ami  IT.  S.  Anderson  are  the  directors.  The  property 
owned  by  tbe  company  lies  to  the  south  of  the  Copper 
Flat  pit  of  the  Nevada  Consolidated,  and  it  is  announced 
that  development  will  be  at  once  commenced.  Shipments 
of  Giroux  ore  to  tbe  mill  of  the  Nevada  Con.  have  averaged 

3V4%  copper,  which  is  unexpectedly  high.  There  are  per- 
sistent Illinois  that  the  Nevada  Consolidated  and  Giroux 

companies  may  be  merged.  One  section  of  tbe  Steptoe  mill 
is  now  devoted  to  the  treatment  of  Giroux  ore. 

NEW  MEXICO 

Otero  County 

Ore  is  being  shipped  to  the  El  Paso  smelter  from  the 
Sulphur  Canyon  mine,  in  the  San  Andreas,  about  30  miles 
from  Tularosa. 

Socorro  County 

(Special  Correspondence.) — The  Oaks  Company  treated 
145  tons  in  April  from  128  ft.  of  development  on  the  Pacific 
mine,  which  will  be  sufficiently  developed  to  begin  stoping 
within  thirty  days.  At  the  Johnson  mine,  the  full  width 
of  the  new  shaft  is  in  ore,  which  is  being  transported  to 
the  Deadwood  mill.    Development  was  advanced  10  ft.  dur- 
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illg  the  week  al  llie  Deadwood  mines,  and  325  tons  of  ore 

was  mined.  In  the  mill  '22  sacks  of  concentrate  ami  the 

regular  precipitate  clean-up  was  made.  Especially  good  ore 
is  coming  from  the  300-ft.  level  north.    Approximately  5000 
tons  was  milled  during  April  by  the  Socorro  mines.  The 
level  at  the  bottom  of  the  winze  in  the  Deep  Down  is  being 
driven  west  in  good  ore.  During  the  week  the  Ernestine 

M.  Co.  crushed  7:15  tons  of  ore.  producing  58  sacks  of  con- 

centrate and  the  usual  zinc-box  precipitate.  The  last  ten- 
day  clean-np  in  April  yielded  10,135  oz.  of  bullion  and 
9800  lb.  of  concentrate.  During  the  month  of  April  3000 
tons  was  milled,  producing  2S.700  oz.  of  gold  bullion  and 

31,000  lb.  of  high-grade  concentrate.  This  property  is  now 
producing  every  50  days  the  price  paid  tor  the  Last  Chance 
mine  by  the  present  owners. 

Mogollon,  May  7. 
UTAH 

.Tuab  County 

Numerous  cave-ins  in  the  workings  of  the  lion  Blossom 
have  occurred  recently,  and  the  latest,  in  the  No.  1  shaft, 

has  considerably  delayed  operations,  and  is  likely  to  do  so 
for  a  week  more.  From  the  No.  3  shaft  101)  to  150  tuns 

per  day  can  be  hoisted.  The  cave-in  occurred  in  the  adit 
through  which  the  ore  is  transported  to  the  Eureka  Hill 

railway.  The  directors'  meeting  of  the  Lower  Mammoth 
was  held  on  May  0.  Development  is  in  progress  at  the  mine 

and  conditions  are  but  little  changed.  Encouraging  reports 
are  received  from  the  May  Day.  where  good  ore  has  been 
found  on  the  1000-ft.  level.  The  shaft  of  the  Tiutic  M.  Co. 
is  down   over  100   ft.  and    will    be  continued   to  the  500-ft. 

level,    G   I  ore  is  being  to   1  in  the  Opohongo.  The  Mam- 
  Ih    M.   Co.   has  secured   an   injunction   against    YVcrrol    & 

Orton,  win.  purchased  the  Mclntyre  dump,  as  it  was  thougbl 
a!  the  time  of  the  sale  that  the  dump  contained  but  40(111 
tons  and  now  proves  to  be  over  9000. 

Salt  Lakh:  Cointv 

The  I'tali  will  place  the  tenth  and  eleventh  sections  of  the 
Arthur  mill  in  commission  about  .May  20.  The  Ohio  Cop- 
pi  i  Co,  reports  satisfactory  results  from  its  mill. 

SUMMIT    CoUNTY 

The  work  of  remodeling  the  old  Ontario  mill  is  being 

hastened  by  the  Mines  Operating  Co..  which  is  controlled 
by  (I.  H.  Dern.  the  manager  of  the  Consolidated  Mereur 
Gold  Mines  Cm.  The  mill  is  intended  to  handle  the  low- 

grade  me  which  was  used  as  slope  tilling  by  the  early  op- 
erators, It  is  estimated  that  700,000  tons  of  a  gross  con- 

tent ..I  $6,000,000  is  available.  The  company  has  a  ten- 
year  lease,  and  the  reconstruction  of  the  mill,  which  will 

have  a  capacity  of  150  tuns,  is  expected  to  cost  $125,000, 
though  the  capacity  may  be  doubled  later.  Small  quantities 

"!'  ore  assaying  $15.17  per  ton  are  reported  from  the  East 
Ontario.  The  Daly-Judge  has  issued  its  quarterly  report. 
showing  that  from  January  1  to  March  31  18,319  tons  of 

'■   lentrating  ore  and  Si:!  tons  of  shipping  ore  were  pro- 
duced; 5588  tons  of  lead  concentrate  averaging  $28.53  per 

toll  and  1S4  tons  of  zinc  concentrate  averaging  $25.09  pel 
Ion  were  sold.  The  average  milling  cosl  was  71c.  and  the 

  thly  earnings  $27,700. 

CANADA 

British  Columbia 

1    E    tuns  uf  galena  concentrate  'from  the 
Portland  Canal  M.  Co.'s  mill  has  been  made  to  the  Tacoma 

smelter.  This  represents  the  last  month's  run  of  the  min 
before  closing  down  last  winter.  Development  work  will 
he  undertaken  on  the  Sullivan  and  Daly  group  on  Salmon 
river.  The  Boundary  district  mines  shipped  35,752  tons 
of  ..re  I.,  the  smelters  during  the  week  ended  May  10.  Two- 
thirds  of  this  went  to  Granby  and  the  rest  to  the  British 

Columbia   Cupper  (',..      The   total   ore   treated   by   these   two 
b   Iters  during    this   year   is  650,000   tuns.     The   Granby 
has  shipped  7,500,000  lb.  of  cupper  this  year.  At  the 

Rucher  de  Bnule.  near  Hazelton.  l.V,  copper  ore  is  re- 

ported.    J.  P.  Cowan  is  operating  the  property.     A   150- 

ton  zinc  concentrator  will  be  built  either  al  Three  Forks 

or  Zincton  by  the  Lucky  dim  M.  Company. 

Ontario 

A  compressor  will  be  installed  at  the  Hughes  mine  and 
the  shaft  will  be  sunk  to  the  200-ft.  level.  Fuel  is  short 

at  the  West  Dome,  and  some  of  the  men  have  been  laid  "If. 
The  boat  lines  have  resumed  operations  on  the  Mattagami 

river,  and  a  road  will  be  cut  through  Tumbull  township 

and  stopping  places  constructed.  At  the  Hollinger  400  men 
are  at  work,  and  it  is  hoped  to  get  the  40-stamp  mill  in  op- 
operation  by  June  1.  The  No.  2  shaft  has  reached  a  depth 
of  50  ft.  Rich  ore  has  been  found  on  the  200-ft.  level  of  the 

Jupiter.  The  Crown  Chartered  shaft  has  reached  200  ft. 

in  depth;  work  has  been  started  on  the  Gold  Crest.  Ship- 
ments from  Cobalt  for  the  week  ended  May  4  constitute  a 

record,  amounting  to  707  tuns.  The  bullion  shipments  for 
the  week  were  105.000  oz.  The  total  for  the  year  to  May  4 

amounts  to  2,853,459  oz..  worth  $1,647,653;  of  this,  the 

Nipissing  yielded  1,292,485  oz.  At  the  Buffalo  mill  86,854 
oz.  uf  silver  was  recovered  during  March  from  4007  tons  of 
ore  of  an  average  content  uf  25.95  OZ.  Extensive  diamond- 
drilling  will  be  undertaken  at  the  Dominion  Silver,  in  North 

Cobalt.  The  Ophir  Consolidated  has  resumed  work.  Dur- 
ing April,  17  mines  shipped  ore.  the  total  amounting  to 

174II.7  tons. 
MEXICO 

Chihuahua 

The  Naica  Mining  Co..  Lepanto,  Gibraltar,  Ramon  Cor- 
ona, and  San  Patricio  companies  are  still  operating,  but 

the  supply  of  dynamite  is  low.  and  unless  a  fresh  consign- 
ment is  received  operations  will  have  to  be  suspended  in  a 

few  weeks.  Thousands  of  tons  of  ore  are  piled  up  at  the 

railroad  station  at  Conchas,  awaiting  shipment  to  Torreon 

and  Monterey,  as  the  railroads  are  out  of  commission.  Tor- 
reon is  well  defended  by  the  Federal  troops. 

Oaxaca 

(Special  Correspondence.) — The  litigation  concerning  the 
San  Juan  mine  has  been  settled  between  the  heirs  of  Juan 

Baights  and  the  San  Juan  Mining  Co.,  by  which  the  heirs 
relinquish  all  their  right,  title,  and  interest  in  the  San  Juan 

mine  to  the  San  Juan  company,  while  the  latter  abandons 

all  claims  to  the  profits  derived  from  the  mine  during  the 

three  years  it  was  in  Juan  Baights'  possession.  This  prop- 
erty, which  is  the  deepest  in  Taviehe,  was  acquired  by  C.  A. 

Hamilton  eleven  years  ago,  but  was  subsequently  occupied 

by  the  original  owner,  Baights,  who  in  three  years  took  out 

ore  worth  =1*1,050,000.  The  property,  to  which  the  title  is 
now  clear,  is  valued  at  1*5,000,000.  The  property  is  ship- 

ping 2  cars  uf  high-grade  ore.  and  recently  E.  M.  Hamilton 

examined  it  and  recommended  the  construction  of  a  cya- 
nide plant,  as  some  200,000  tons  <>[  ore  uf  too  low  grade  to 

ship  is  available.     Robert  Wilson  is  general  superintendent. 

Oaxaca,  April  29. 
SiiXORA 

The  new  smelter  of  the  Richfield  Copper  Co.,  45  miles 

east  uf  Querobabi,  has  been  completed,  but  its  blowing  in 
may  have  to  be  postponed  until  conditions  become  more 

settled.  The  Estrella  M.  &  S.  Co.  has  a  shipment  of  high- 
grade  ready  to  send  to  Canauea.  The  output  of  the  Cananea 

Consolidated  during  April  was  over  (i.000.000  lb.  uf  copper, 

one  day's  output  being  157  tons.  Mining  in  northern 
Sonora  is  not  much  disturbed,  thirteen  companies  having 

shipped  12.220  tons  of  ore  and  concentrate  during  April, 

but  the  smaller  properties  in  the  south  have  ceased  opera- 
tions, only  the  Mina  Mexico  and  La  Dura  are  at  work  in 

the  Yaqui  river  district.  The  Dos  Cabezos,  in  eastern 

Sonora,  has  recently  close*  down.  The  Alamos  district  is 
quiet,  but  La  Mina  Prieta  has  suspended  operations  on 

account  of  a  broken  cam-shaft,  and  will  not  resume  until 

communications  are  reopened.  The  Southern  Pacific  rail- 
road has  suspended  service  on  account  of  the  depredations 

of  Yaqui  Indians,  and  practically  all  the  Americans  have 
left.  Hundreds  of  mineral  denouncements  in  Sonora  have 

been  declared  forfeited  for  non-payment  of  (axes,  and 

when  peace  is  restored  much  land  will  be  open  to  denounce- 
ment. 
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Personal 
Professional  men  are  Invited  to  send  newa  of  their  engage- 

ment! and  travel*.     Such  news  la  Interesting  to  friends. 

Ai.  Paai  i-  il  Ibc  Palace. 

f,  [..  Sl/nt  lia>  gona  to  Ari/oini. 
K.  A.  Momtoomkbi  l-  111  Nevada. 

limmiK  II.  QaEBCI    is  ill  Arizona. 

K.  L  Ransom  lias  i >*-••  - 1 1  al  Miami. 
Qao.  A.  sin  \  w  al  ilic  Si.  Francis. 

K.  K.  Mom:  baa  gone  t"  Porcupine. 

Bdgab  i  hi. i. ins  i,  ai  Pearee,  Arizona. 

Pbhhbicr  G.  Clapp  is  in  Ontario,  Canada. 

A.  .1.  Okui  visited  Sail  Lake  City  last  week. 

.1.  A.  Bcbobbs  baa  been  al  Bodie,  California. 

W.  (i.  Sharp  baa  returned  to  Ball  Lake  City. 

<!.  M.  Fsusn  was  ai  Sah  Lake  City  recently. 
Ghlasio  Caetahi  lias  returned  from  Colorado. 

.1.  K.  Callahan  visited  San  Francisco  recently. 

K.  D.  Bannister  visited  San  Francisco  recently. 

M.  A.  N'kumvn  has  returned  from  Los  Angeles. 
Calvhit  Wilson  was  in  San  Francisco  this  week. 

RORRBI  M.  Small  was  in  San  Francisco  recently. 

F.  P.  Smaki'i.kss  is  mi  his  way  in  the  Pacific  roast. 
K.  II.  Clausen  has  gone  to  Qnincy,  Plumas  county. 

W.  n.  Blackburn  is  al  San  Francisco  from  Tonopah. 

Frederick  Bbadshaw  was  in  San  Francisco  Wednesday. 
KiiMisn  Putnam  has  returned  to  Kl  Paso  from  Boston. 

Charles  Janin  is  expected  in  San  Francisco  during  the 
week. 

William  MCaoenau  has  returned  to  Gomez  Palacio, 
Duxango. 

C.  H.  Waters  has  been  drilling  placer  ground  in  Jackson 
county,  Oregon. 

Albert  E.  Seal  lias  left  Tarkwa,  West  Africa,  and  is 
now  in  London. 

Rudolph  Emmel,  of  Fairmont,  Wesl  Virginia,  is  at 
Ludwig,  Nevada, 

('.  Karl  Rodgers  is  now  at  Sheep  Creek,  B.  C.  from 
MeKenzie,  North  Dakota. 

('has.  P.  Richmond  is  now  with  the  Lluvia  de  Om  Min- 
ing Co.  at  rhoix.  Sinaloa. 

<!.  X.  I'fkiffkr.  who  has  been  at  O'Fallon.  Illinois,  is 
now  al  Hanna,  Wyoming. 

Alexander  Fvke,  formerly  of  Waihi,  New  Zealand,  is 
a!  Cobalt.  Ontario,  Canada. 

Alton  I,.  Dickerman  is  now  consulting  engineer  for  the 
Old   Colony   Copper  Company. 

W.  L.  Saunders  will  give  the  annual  address  at  the  com- 

mencement of  the  Colorado  School  of  Mines,  May  '24. 
T.  Irwin  Crowley,  of  Mount  Bullion,  California,  who 

has  spent  some  time  in  San  Francisco,  is  now  at  South 
Porcupine.  Canada. 

M.  W.  von  Bkrxewitz  is  leaving  Kalgoorlie  for  San 
Francisco.  He  will  visit  the  Eastern  states  of  Australia 
and  New  Zealand  on  his  way. 

Concessions  have  been  granted  by  the  Madras  Govern- 
ment. India,  for  developing  alluvial  gold  deposits,  and  two 

mining  engineers  have  been  sent  by  Gowolo,  of  Calcutta, 
to  conduct  work  on  the  Dilambur  river. 

Rich  gold  and  copper  deposits  have  been  discovered  at 
Cbilposan.  Phyongsan  district,  Korea,  by  the  natives,  and 
work  is  now  in  progress,  according  to  a  Japanese  report. 

On  Saturday.  May  4,  1912,  the  Bunker  Hill  &  Sullivan 
M.  &  C.  Co.  paid  dividend  No.  176  of  $65,400.  This  makes 
the  total  amount  of  dividends  paid  $13,453,950. 

Market  Reports 

nil  II    MKTAI,  ran  ■!■:- Ban  Francisco   May  IS. 

Antimony    II— ll|c       c|ulcksllver  (flask)   «I.M 

Electrolytic  Copper    lilt— 114c       Tin   ...W— '.l)c 
PlK  Lead    4.15— &.KK-       Spelter   7)— 7Jc 
Zinc  dust.  ltOO  lb.  casks,  per  100  lb.,  small  lots  19.00— 9.70;  large  17.60—  8.60 

MKiii.  run  i:s 
(By  wire  from  Mew  Fork.) 

NEW    yokk.    M:i>    IS.     Metal   dealei  eertul,     The 

Copper  Producers'  statistics,  announced  May  B,  made 
vorable  Impression  and  caused  heavy  buying  both  here  and 
abroad.  Lead  waa  also  in  somewhat  better  demand  and  sell- 

ers were  not  so  sjutlous.  Spelter  is  in  excellent  demand 
on  account  of  the  lurK'-  consumption;  there  have  been  many 
sales  ;ui.i  .11  ii.iv.inrlnK  pi-lees.  Average  dally  prices  for  tin- 
past  week,  In  cents  per  pound,  based  on  wholesale  trans- 

actions, standard  brands,  are  given  below. 

Date. May    !l   
10... 11... 

1H... 

13... II  .. 

16... 

ectrolytlc 

Silver, 

Copper. 

Lead. 

Spelter. 
per  oz. 

15.68 
4.20 6.58 

60| 

10.73 

4.20 

6.60 

60| 

10.7  1 
4.20 

6.60 

60) 

Sunday. 
N'o  market. 

16.85 
4.20 6.68 

60J 

10.110 

4.20 

6.68 

60| 

15.98 

4.20 

6.70 

601 

LONDON  aUOTATIONS 

(By  cable,  through  the  courtesty  of  C.  S.   Burton  &  Co., 
New  York.) 

May  16. Camp  Bird  Ltd   8    7J 
Kl  urn        H 
Ksperanza       7| 
Orovllle  Dredging   His 
Santa  Gertrudls       6J 
Tomboy       H 

COPPER  SHARES — BOSTON 
<By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices. 

May  16. Adventure   8     6J 

Allouez       43 
Calumet  &  Arizona       714, 
Calumet  &  Hecla      480 
Centennial       24) 

Copper  Range       57J 
Daly  West         5 
Franklin        11} 
Granby       t3i 
Greene  Cananea,  ctf,         9* 
tsle-Royale        254 
La  Salle         6( 

Mass  Copper         7 

Closing  Prices 

May  16. Mohawk   8  61) 
North  Butte      27j 
Old  Dominion      56 

Osceola   116 

Qulncy      87J 
Shannon      13j 
Superior  &  Boston   „        2J 
Tamarack      411 
Trinity        6} 

Utah  Con       13J 
Victoria       4 
Winona        61 

Wolverine    106 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  May  16. 

Atlanta   8  .25 
Belcher   87 
Belmont    9.95 
B.  &  B.   06 
Booth   10 
Chollar   06 
Combination  Fraction   19 
Con.  Vlrglna   71 
Florence   70 
Goldfleld  Con   3.90 
Gould  &  Curry   06 
Jim  Butler   59 
Jumbo  Extension   42 
MacNamara   27 

Mayflower   8  .02 
Mexican    2.76 
Midway       66 
Montana-Tonopah   „   3  05 

Nevada  HUls   1.87 

Ophlr   1.42 
Pittsburg  SUver  Peak    1.27 
Hound  Mountain   46 

Savage   10 
Tonopah  Extension    2.15 
Tonopah  of  Nevada   7.12 
Union    1.07 
Vernal   15 
West  End    2.05 

MINING   STOCK  QUOTATIONS — NEW  YORK 
(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 

May  16. 
Amalgamated  Copper    S  83 
A.  S.  &  R.  Co        85 

Braden  Copper         68 
B.  C.  Copper  Co         5 
Chlno        293 
First  National         2J 
Glroux         68 
Goldfleld  Con         4 
Greene-Cananea         9g 
HoUlnger       108 
Inspiration        19i 
Kerr  Lake               28 
La  Rose   „         31 
Mason  Valley       113 

McKlnley-Darragh          18 

Closing  Prices, 
May  16 Miami  Copper   

Mines  Co.  of  America. 
Nevada  Con   
Nlplsslng„   
Ohio  Copper   

Ray  Con 

34 

211 

7J 

It 

19 

Tenn.  Copper       431 
Tonopah  Belmont   , 
Tonopah  Ex   
Tonopah  Mining   
Trinity   

Tuolumne  Copper   

Utah  Copper   , 
West  End   
Yukon  Gold   

10 

7 

8| 

2 

H 
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Decisions  Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Places  Claims-  -Association   Locations— Mu;ki\., 
I'.orNhAKILS 

The    '  al    placer-mining   claim   is   2n 

acres.     Bui    an   i  >J    persons  may  make  a   loca- 
tion   oi    a   1 1  act   which  shall  embrace  as   mai 

claims  of  20   acres  each   as  there   are  individuals  in   the 

association,   nol    to   exi   I   eight    l<  aiding  a    loca- 
160  acres,     tine  discovery  is  suffii 

support    the  ation    of    160    acres.     Where    the 

boundaries  were  originally  marked  in  such  a  waj 
be  readily  traceable  by  a  |  erson  making  a  reasonable  effort 

to  follow  the  it.  hut  wo.-  subsequently  partly  obliterated 
by  lire,  the  original  locators  may  restore  their  boundaries 

ami  will  he  protected  against  conflicting  locations  made 
by  others  prior  in  such  restoration. 

Hall   ».  McKinnon,   (Alaska)   193  Federal,  572.     De- 
ceinher    1.   Ill]  1. 

Chi  i     Drill  Hulks  as  Improvements 

In  an  application  fur  patent  of  several  overlapping  lode 

claims,  it  was  sought  to  have  churn-drill  boles,  made  u]   
erlapping  portions  of  two  claims,  accredited  as  com 

mon  improvements  for  each  of  the  local  inns.     ti,,.  q   

missioner  of   the   General    Land    Office   holds    (subject    to 

claimant's  righl  to  appeal  to  the  Secretary  of  the   Int.-i  ion. 
that  churn-drill  holes  an-  acceptable  as  individual  it 

ments    upon    the    locations    upon    which    they    havi      bei 
sunk,  hut  cannot   he  allowed  as  common   improvements  for 
each  of  the   locations  entered. 

The  Globe.  Globe  Fraction,  and  other  lodes,  Decision 

of  Assistant  Commissioner  Proudfit,  April  26,  1912 
(not  yet  published). 

-The  Commissioner's  decision  is  based  on  a  ruling 
of  the  Secretary  of  the  Interior  in  ,  c  porti    C.  K.  McCor- 
miek  and  E.  W.  Bird,  dated  March  14.  1912  (unreported), 
in    which   the   Secretary   holds  drill-holes   acceptable   a-    in 
dividual  improvements. 

Conclusiveness  of  Patent-Measure  of  Extralateral 
Right 

The  owner  of  the  Lucky  Corner  patented  lode  claim 

brought  suit  to  eject  an  adjoining  claim-owner  from  the 
extralateral  part  of  the  Lucky  Corner  vein.  Defendant 
attempted  to  show  that  the  Lucky  Corner  claim  was  located 

and  patented  without  the  discovery  of  any  vein.  lode,  or 

ledge;  thai  therefore  it  carried  no  extralateral  rights;  fur- 
ther, that  the  several  veins  in  the  Lucky  Corner  intersected 

its  side  lines  instead  of  the  end  lines,  that  the  side  lines 

were  not  parallel;  that  hence  no  extralateral  rights  attache, 1 
to  the  claim.     It   was  held,  however,  that  the  Lucky  (     r 
patent  was  conclusive  in  determining  every  question  which 

was  properly  within  the  jurisdiction  of  the  land  department 
and  was  not   open   t.   Ilaleral   attack.      The   patent    estab 
lislied  conclusively  the  discovery  of  the  apex  of  a  vein  in 

the  discovery  cut  of  the  Lucky  Corner  claim  prior  lo 
patent,  and  the  patent  was  prima  facii  evidence  that  the 
discovery  vein  did  extend  transversely  across  the  claim  as 

patented.  Whatever  maj  have  been  the  righl  of  the  de- 

fendant io  raise  ;:  b;  protest,  or  other  appro- 
iscovery,  prior  to  patent,  that 
ed  ii  i.e. i  the  patenl  issued    i 

cept    by    a    direct    pr   cling    t"    set    it    aside    or    to    ha   e 

the  patentee  declared  a  trustee.  The  extent  of  the  extra- 
lateral  right  depends  upon  the  length  of  the  apex,  and  it 

is  measured  not  necessarily  by  the  end  lines — ami  onlj   so 
when  the  vein  passes  across  both  end  lines— but  bj  1   td- 

111-   planes   drawn    parallel    lo    the    end    lines    ami    passing 
:   gb  the  claim  al  the  points  where  the  vein  enters  into 
and  departs  same. 

The  Work  Mining  &   milling  Co.  u.  Tim  Doctor  Jack 

Pot  M   >_■  Co.,  '  i  olorado)  1".  S.  circuit  Court  of 
Appeals,  March  2,  1912   (nol  yet   published). 

Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  matt. 

Our  readers  are  invited  to  ask  questions  and  give  informa- 
tion dealing  witti  the  practice  of  mining,  milling,  and  smelting. 

f  OLD  BEND  tests  of  steel  are  made  to  detet Vj 
ences  in  ductility  ol  diffi 

/~\I'AL  is  found  in  Washington  in  lc   i  yellow  t   i 
colors.      When    cut    il    is    worth    $1    lo   $1.50    per    carat 

in  stones  of  one  to  five  carats  size. 

pRESSUEE-FILTERS   have  the  disadvantage  of  small 
capacity  per  charge,  but  this  is  overcome  by  the  rapidity 

with  which  charges  are  treated.    With  a  pressure-filter,  also, 
there  is  no  limit  to  the  pressure  thai  may  he  used,  and  hence 
to  the  closeness  of  contact  of  solution  and  mineral  that  may 

be  enforced. 

OEAKLKS  LAKE,  or  Borax  lake,  as  il  is  variously 
known,  was  discovered  and  located  thirty  years  ago  by 

Dennis  Searles.  who  erected  a  crude  plant  and  extracted 

borax  from  the  waters  at  a  time  when  the  region  was  in- 
habited by  hostile  Indians.  His  cabin,  surrounded  by  a 

-lone  wall  for  defense,  may  still  he  -ecu  near  the  lake. 

TV/JOXTAXA  sapphires  occur  in  a  variety  of  colors,  and 
when  cm  form  beautiful  gemstones.  The  prices  var- 

ies with  the  color  and  size  of  the  stone.  Then-  are  no 

regular  quotations  on  uncut  material,  but  recent  offers 
cut  stones  one  m  iwo  carats  in  size  are:  blue.  $2  to  $30 

per  carat:   straw  colored,   $3  to  $111;   white,  $2  to  $4. 

'C'STIMATING  ore  reserves  requires  the  determination  of 
the  number  of  cubic  feet   per  ton.     In   the  case  of  iron 

ore   this  varies  from    7   lo    IS.   and   in    making  estimates  of 

Michigan   ores,   C.    K.   Leith    used    the    following    figures: 

Marquette  hard  ores.  8;  Men   inee  ami  Gogebic  cues,  lit; 
soli  ores  of  the  Marquette,  Crystal  Falls,  and  lion  River 

districts.  12;  low-grade  high-silica  ores.  14.  The  Oliver 

company  uses  the  figure  1"  CU.  ft.  per  ton  throughout,  on  the 
assumption  that  the  error  in  this  figure  is  considerably  less 

that  in  assumptions  as  to  dimensions  of  orebodies. 

/~\IL  for  use  in  a  blow-pipe  lamp  should  he  rich  in  rar- 
bon.  Refined  rape-seed  oil  is  used  for  the  purpose, 

as  is  olive  oil,  lard  oil,  and  mixtures  of  turpentine  and 

alcohol.  The  disadvantage  of  these  is  that  they  are  not 
always  easy  to  obtain  and  are  objectionable  in  case  the 

oil  is  spilled.  For  this  reason,  an  ordinary  small  alcohol 

lamp  is  commonly  employed,  but  it  is  impossible  to  secure 

a  reducing  flame  from  it.  A  candle  is  best  for  the  re- 

ducing flame,  but  the  ordinary  'short  six'  is  too  small  to 
give  a  large  enough  flame.  In  some  places  large  candles 
of  about  2  in.  diam.  can  lie  procured  or.  with  an  empty 

condensed-milk  can  to  serve  as  a  mold,  and  employing  the 

smallest  size  of  flat  lamp-nick,  they  can  be  made  with 
very  little  trouble  by  remelting  ordinary  candles. 

pHROME  ORE  varies  in  price  from  .fill  lo  $20   per  ton. 
depending  on  grade  of  ore  conditions  and  snpply.  Ac- 

cording to  E.  F.  Burchard,  imported  ore  from  New  Cale- 
donia carrying  50%  chromic  oxide  was  quoted  in  New  York 

in  1010  at  an  average  price  of  $15  per  long  ton  in  carload 
lots,  exclusive  of  cost  of  transportation.  In. 1000  the  price 

averaged    $1(1.24    per    ton.      If    the    chromic    oxide    ex.   :- 
.  the  value  of  the  ore  rises  in  proportion;  if  the 

chromic  oxide  is  less  than  50%,  the  value  of  the  ore  de- 
creases at  a  more  rapid  rate.  The  price  of  the  California 

ore  is  governed  almost  entirely  by  local  conditions,  as 
there  is  little  or  no  competition  with  foreign  ores.  The 

price  of  chrome  bricks  f.  o.  b.  Pittsburg  is  $17."i  per  thou- 
sand. American  potassium  bichromate  was  sold  at  7%  to 

8c.  per  pound,  and  the  Scotch  product  at  10%c.  per  pound 
in   the  latter  part  of  1910. 



'  Science  has  no  enemy  uve  the  ignorant." 

Whole  Ho.  2705  yjJE.YJ? SAN  FRANCISCO,  MAY  25,  1912 
THREE  DOLLARS  PER  AHHOM 

Single  Coplot,  Ten  CeoU 

MINING  AND  SCIENTIFIC  PRESS 
ESTABLISHED    MAY   U4,    1SUO. 

CONTROLLED   BY  T.   A.   RICK.Mil> 

H.    FOSTER   BAIN 

THOMAS  T.   READ   - 

T.    A.    Hll'KAllh    - 

EDITOR 
ASSOCIATE   EDITOR 

EDITORIAL  CONTlillirToli 

SPECIAL,  CONTRIBUTORS: 

A.  W.  All. -n.  Charles  Janln. 
Leonard  S.  Austin.  James  F.  Kemp. 
T.  Lane  Carter.  C.  W.  Furlngton. 
Courtenay  De  Kalb.  C.  F.  Tolman.  Jr. 

J.  R.  Flnlay.  Walter  Harvey  Weed. 
F.  Lynwood  Garrison.  Horace  V.  Wlnchell. 

PUBLISHED  WEEKLY' 
BY  THE  DEWEY  PUBLISHING  COMPANY  AT 

420  MARKET  STREET.   SAN   FRANCISCO. 

Telephone:  Kearny  4777.  Cable  Address:  Pertusola. 
Code:  Bedford  McNeill  (2  editions). 

BRANCH  OFFICES: 

CHICAGO — 734  Monadnock  Bdg.     Tel.  Harrison  1620,  and  63G. 
NEW  YORK— 29  Broadway.     Telephone:  Rector  4439. 
LONDON — The  Mining  Magazine.  819  Salisbury  House,  E.  C. 

Cable  Address:  Oligoclase. 

ANNUAL  SUBSCRIPTION: 

United  States  and   Mexico      $3 
Canada       $4 
Other  Countries  in  Postal  Union   21  Shillings  or  $5 

News  Stands,  10c.  per  Copy. 
On   Library  Cars  of  Southern   Pacific   Coast  Trains. 

L.  A.  GREENE   Business  Manager 

Entered  at  San  Francisco  Postoffice  as  Second-Class  Matter. 

TABLE  OF  CONTENTS 

EDITORIAL:  Page. 
Notes         713 
Metal    Prices         714 
High  Grade  and  the  Boom      715 

ARTICLES: 

Culture  In  the  Education   of  Engineers   
W.  L,   Saunders   716 

Flotation  of  Zinc  Ores   C.  T.   Durell   717 
Painting  Cement  Surfaces         718 
Working  Conditions  at  Porcupine      718 
Miami  Copper   Company   B.    Brltton   Gottsberger  718 
The  Osaruzawa  Mine   Takeshi   Kawamura   720 
Softening  Water  by  Permutlte         721 
Work  of  the  Tonopah  Mining  Company      722 
The  Way-Arbuckle  Process   at  Benonl   

Johannesburg  Correspondence  723 

Work  of  the  Chino  Copper  Company.  .  .  D.  C.  Jackling  725 
Placer  Mining  in  the  Province  of  Quebec. H.  A.  Ball   727 
Precipitation   of  Gold  by  Colloid  Gels      728 
Laramie   Tunnel   Record         728 
Siberian  Gold  Deposits      728 
Metal  Production   in   the   Cental  States      729 

Securing  Good  Castings  for  Dodge  Products      746 
DISCUSSION: 

Australian  Mining  Laws   H.   C.  Hoover   731 
Government  Bureaus  and   Potash   Victor  Barndt  731 

Experimental   Work   on   Manganese   Silver  Ore   

Byron  Jackson   732 
SPECIAL    CORRESPONDENCE          733 

GENERAL    MINING   NEWS         738 

DEPARTMENTS : 
Personal         742 

Obituary        742 
Markets         742 

Company    Reports         743 
Book  Reviews        744 
Concentrates         745 
Recent   Publications         745 

Commercial   Paragraphs         746 

EDITORIAL 

CANADIAN  coal-mining  and  markets  are  elaborately 

treated  in  a  sp«ii;il  number  of  the  Colliery  Huardian 

issued  April  17.  A  number  of  papers  read  al  the  recent 

meeting  of  tin-  t'aiiailian  Mining  institute  are  reproduced. 

COLORADO'S  state  ore-testing  plant,  at  the  School  of 
Mines,  at  Golden,  is  to  be  run  under  the  advice  of  a 

consulting  board  consisting  of  Messrs.  Philip  Argall,  1).  W. 

Bninton,  J.  T.  Milliken,  W.  G.  Swart,  and  Thomas  B. 

Crowe,  Whatever  there  is  of  good  in  the  plan  of  the 

station,  and  we  see  many  possibilities,  should  surely  be 

realized  with  such  a  competent  board  of  advisers. 

HONOR  of  the  judiciary  has  received  a  smirch  in  the 

charges  brought  against  Mr.  R.  W.  Arehbald,  judge 

of  the  Court  of  Commerce.  Regardless  of  how  many  of 

the  allegations  can  be  substantiated  and  how  many  dis- 

proved, it  is  abundantly  clear  that  general  respect  for  the 

judiciary  has  been  lowered  by  the  conduct  of  one  who  should 

never  have  been  a  member  of  it.  The  Court  of  Commerce 

should  be  abolished;  it  serves  no  good  purpose  in  reviewing 

the  decisions  of  the  Interstate  Commerce  Commission,  which 

is  expected  to  make  rulings  with  the  full  knowledge  and 

regard  for  justice  of  a  court,  and  it  has  been  used  to  defeat 

the  ends  of  public  good. 

CULTURE  is  a  complex  thing,  presenting  different  facets 

to  different  minds.  Sidney  Smith  once  proposed  'Tenui 

niusam  medilarum  amend'  as  a  motto  for  the  Edinburgh  Re- 

view, and  following  a  similar  line  of  thought,  there  is  no 

good  reason  why  the  oftentimes  arduous  labor  of  the  en- 

gineer may  not  be  made  to  yield  abundantly  of  that  culture 

which  Mr.  W.  L.  Saunders,  in  an  address  from  which  we 

present  excerpts  on  another  page,  points  out  as  so  neces- 

sary and  valuable  to  the  development  of  the  whole  man. 

The  young  man  who  expects  to  bound  his  life  by  dull 

routine  can  afford  to  regard  only  the  crudities  of  life,  but 

those  who  hope  to  overcome  circumstance  and  win  in  the 

wide  fields  of  endeavor  dare  not  neglect  any  of  the  aids  to 

success;  good  manners,  good  speech,  good  writing,  and 

good  reading. 

FINAL  figures  of  metal  production  in  the  Central  states 

in  1911  are  now  being  distributed  by  the  United  States 

Geological  Survey.  Complete  reports  on  coal  production  in 

Utah,  Wyoming,  Maryland,  and  New  Mexico  are  also  now 

available.  Last  year  the  corresponding  separates  and  press 

bulletins  were  distributed  in  August,  September,  and  Oc- 

tober. The  improvement  in  promptness  in  publication  is 

as  gratifying  as  it  is  striking.  The  census  year  is  always 

a  peculiarly  annoying  and  difficult  one  for  the  regular 

statisticians  of  the  Government,  since  the  Census  Bureau 

asks  for  many  details  not  called  for  on  the  regular  blanks. 

This  makes  work  not  only  for  the  producers  but  for  the 

officials,  and  it  slows  the  work  almost  in  geometrical  ratio 

to  the  number  of  questions  asked.  Despite  this  difference 

in  conditions  in  the  two  years,  much  credit  is  due  Mr.  E.  W. 

Parker  and  his  associates  for  the  distinctly  noticeable  im- 
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...n  in  the  statistical  work  of  the  Geological  Survey. 

The  preliminary  statements  issued  at  the  first  of  the  year 

are  proving  reliable  and  helpful.  In  many  instances  they 

are  practically  final  as  to  total  output,  the  work  of  the  sac- 

months  being  the  mora  tedious  task  of  tracing  pro- 
.luctinu  to  its  sources.  Accurate  and  prompt  statistics  are 

Iv  valuable,  and  we  extend  congratulations  on  the 

excellent  and  timely  tabulations  now  being  published. 

CONVEETEB  matte  at  the  Great  Falls  plant  of  the  Ana- 

.oii.la  Mining  Company  has  an  average  grade  of  38.9 

i.  not  28.9,  as  we  were  made  to  say  last  week  by  a 

raphical  error.  The  copper  content  of  the  matte  is 
not  an  essential  factor  in  the  remarkably  good  work  done 

at  this  plant,  the  criterion  of  success  being  rigid  and  ac- 
curate temperature  control  by  skilled  workmen.  That  the 

acid  or  basic  character  of  a  slag  is  dependent  upon  the 

ratio    between    the   acid    and    constituents    and    not    directly 

u|    the  percentage  of  silica  present,  as  briefly  discussed 

last  nee!;,  is  so  generally  overlooked,  yet  so  important,  that 

some  elaboration  of  the  topic  will  be  worth  while.  This 

may  be  made  clearer  by  assuming  a  slag  in  which  the  two 

bases  present  have  greatly  differing  atomic  weights,  such  as 

barium  and  iron.  A  bisilicate  slag  of  these  two  elements 

I  SiO  .FeO.BaO)  might  vary  from  45  per  cent  SiO.  when 

only  FeO  is  present,  to  28  per  cent  SiO  when  only  BaO 

is  present  without  changing  its  bisilicate  character.  To 

speak  of  slags  over  40  per  cent  SiO,  as  "high  silica'  slags 

and  those  below  that  percentage  as  "low  silica'  is  confusing, 
since  a  'high  silica'  slag  is  not  necessarily  a  silicious,  or 

acid.  slag.  The  terms  'half  slag'  and  'quarter  slag'  used  in 
lead  smelting  are  less  object ionable,  but  it  might  be  well  for 

son   f  the   workers  on   slag  constitution  to  devise  a  new 

terminology  by  which  the  relation  between  molecular  con- 
stitution and  physical  characteristics  can  be  more  accurately 

expressed  than  by  the  use  of  terms  devised  at  a  time  when 

the  nature  of  slag  was  a  veiled  mystery. 

Metal  Prices 

Higher  prices  lor  metals  have  now  obtained  so  long  that 

producers  have  begun  to  recover  from  the  shock  of  surprise 

and  to  ask  why.  and  for  how  long  they  may  he  expected. 

That  the  steel  mills  are  at  last  busy  and  copper  has  gone 

up  has  obscured  the  fact  that  spelter  has  been  advancing 

for  months.  In  keeping  with  the  general  disposition  of  that 

metal  to  be  different,  spelter  prices  began  to  rise  when 

copper  was  still  low.  This  year  record  prices  have  been 

paid  for  both  zinc  ore  and  spelter.  In  the  week  ended  Hay 

12,  Joplin  ore  sold  on  a  basis  price  of  $59  per  ton  for  60 

per  cent  metallic  zinc.  This  is  $2  per  ton  above  the  record 

ot  1905,  and  $17  per  ton  higher  than  the  price  for  the  cor- 

responding week  in  1911.  Joplin  production  is  now  about 

4500  tons  per  week,  materially  below  former  outputs  dur- 

ing periods  of  high  prices.  New  production  at  Joplin  comes 

in  slowly,  and  that  from  the  West,  in  part  because  of  lower 

grade  of  the  ore.  and  consequently  lower  price,  fails  to  make 

up  tor  the  deficiency.  In  the  United  States  there  is  an  ad- 

mitted shortage  in  smelting  capacity,  a  situation  foreseen 

two  years  ago,  but  which,  because  of  the  then  ruling  low- 
price  of  spelter  and  uncertain  business  conditions,  it  was 

.hie  to  forestall.  When  metal  is  high,  the  smelting 

margin  favorable,  and  smelting  capacity  taxed,  high-grade 

ores  naturally  have  the  preference,  and  Western  zinc  ores 

accordingly  have  not  profited  as  much  by  improved  condi- 

tions in  the  spelter  market  as  was  anticipated.  When 

metal  prices  fall  there  will  be  renewed  talk  among  spelter 

makers  about  the  tyranny  of  the  Joplin  producers.  By 
that  time  more  retorts  will  doubtless  be  available  and  it  will 

  miii-al  to  handle  the  lower-grade  Western  ores.     It 

ius  that  high  prices  should  favor  high-grade  ores, 

but  it  is  a  coincidence  rather  than  a  case  ■>)'  cause  and effect. 

A  few  year!  ago  one  of  the  ablest  and  best  informed 

American  mining  engineers  in  privately  discussing  the 

future  of  the  metals  predicted  rising  prices  for  copper  and 

lead,  but  stationary  or  falling  prices  for  silver  and  spelter. 

The  basis  for  his  belief  in  low  prices  for  the  last  named 

metals  was  the  great  accumulation  of  zinc-silver  ore  then 

.just  coming  into  the  market  from  Broken  Hill,  Australia, 

On  another  page  Mr.  C.  T.  Dnrell,  who  has  recently  re- 

turned from  that  district,  gives  a  glimpse  of  present  con- 

ditions. Broken  Hill  has  made  good  its  claim  to  a  place 

among  the  world's  great  zinc-producing  districts.  The  an- 

nual output  now  amounts  to  47(1.000  tons  of  concentrate 

containing  47  per  cent  of  zinc.  A  recent  estimate  places 

the  reserve  at  roughly  20,000.000  tons  containing  18  to  20 

per  cent  zinc.  Whatever  may  be  the  accuracy  in  detail  of 

this  estimate,  the  Broken  Hill  district  undoubtedly  contains 

the  greatest  known  reserve  of  immediately  available  zinc 

ore,  and.  as  shown  by  Mr.  Durell's  figures,  this  ore  is  reach- 

ing  the  market  in  a  steady  stream.  With  the  spelter  is  a 

parallel  stream  of  silver  and  yet  prices  of  spelter  and  sil- 

ver are  high,  while,  contrary  to  the  expectation  of  the  en- 

gineer who  made  the  estimate,  lead  has  benefited  little  by 

the  recent  increase.  The  reasons  are  not  altogether  clear, 

though  some  may  be  mentioned. 

Expanding  industry  and  cleaning  up  the  scraps  have  put 

up  the  price  of  copper.  Steel  is  also  in  good  demand  and, 

since  half  the  spelter  made  is  used  in  galvanizing,  and  be- 

cause of  their  use  in  the  same  industries  copper  carries 

with  it  zinc,  the  high  price  of  spelter  is  a  natural  conse- 

quence. Silver  is  high,  and  may  be  higher,  because  of  the 

demand  in  the  Orient.  One  steamer  carried  from  San  Fran- 

cisco last  week  treasure  to  the  value  of  $2,500,000  and  ship- 

ments to  the  Far  East  are  steadily  increasing.  Direct  ex- 

portation of  silver  from  the  Pacific  Coast  to  China  is  not 

important  as  compared  with  the  regular  course  through 

New  York  to  London  and  on  to  Bombay.  China,  however, 

is  now  absorbing  large  sums,  and  both  Western  and  Eastern 

ports  are  sending  out  the  metal  which  is  to  be  used  in 

financing  the  new  Republic.  At  present,  promises  to  pay 

form  the  main  counter  current,  but  as  industry  develops 

bulky  merchandise  will  follow. 

Lead  occupies  an  anomalous  position  among  the  metals 

in  the  American  market  this  year.  In  part  this  is  natural 

and  in  part  artificial.  As  is  well  known,  about  65  per  cent 
of  the  lead  business  in  the  United  States  is  in  the  hands  of 

the  American  Smelting  &  Refining  Company  and  affiliated 

concerns.  Lead  has  been  brought  under  control  and  'stabil- 

ized' and  the  policy  of  valorization  involves  prevention  of 
extra  high  prices  quite  as  much  as  protection  from  low 

prices.  The  so-called  'trust'  lias  perhaps  more  to  lose  as  a 
consumer  through  a  temporary  orgy  of  high  prices,  than  it 

has  to  gain  as  a  producer  of  metal,  and  it  is  consist- 

ently playing  the  game.  The  natural  factor  is  that  con- 
sumption of  lead  has  not  expanded  as  rapidly  as  has  that 

of  the  other  metals.  In  the  recent  period  of  extremely  low 

prices  the  one  demand  for  lead  that  persisted  came  from  the 

paint  trade  in  the  grange)  states.  The  farmers  took  ad- 
vantage of  the  lull  to  paint  their  barns  and  fences  and  so, 

quite  unintentionally,  saved  one  'trust'  a  bad  half-year. 
Even  Tom  Sawyer,  if  we  remember  correctly,  could  not 

place  an  unlimited  number  of  coats  of  whitewash  on  the 

famous  fence,  and  the  farmers'  barns  are  all  painted.  The 
present  revival  of  business  has  not  yet  taken  the  form  of 

extensive  building  outside  of  the  large  cities,  and  it  is 

where  wood  is  the  favorite  material  that  paint  is  popular. 

T.i  city  houses,  too.  nickel  plumbing  is  popular  and  tin  has 
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.1  the  sheet   load  thai  out 

among  the  •-l«-«-<   thai   had 
once  used  for  rooting.     In  truth, 

lead  hai  IobI  some  fields  and  has  not  crepl  into  new  01 

rapidl)  aa  the  other  metals.    This  is  the  natural  condition 
underlies  the  supei flcial  control  of  the  market.    1  li 

appei  uidamental  conditions  do  control  the  metal 
markets  in  a  broad  way,  and  despite  the  sympathy  between 
metals,  each  has  a  place  and  a  market  all  its  own. 

High  Grade  and  the  Boom 

The  Weal  has  long  been  waiting  anxiously  for  a  boon 

in  gold  minim.'.  Mot  that  gold  milling  us  an  industry  is  not 
doing  well,  for  in  facl  it  is  doing  exceedingly  well.  The 
statistics  slum  comfortable  increases  in  production  thn 

<>iit  all  tin'  Western  states,  and  the  progress  of  metallurgy 
-  rapid  and  significant  as  ever.  Hold  mining,  however, 
isl  losing  its  luring  quality  and  becoming  a  regularly 

established  business.  The  big  metal  production  of  the 
Weal  now  comes  from  the  big  enterprises.  Take  out  of 

California's  jold  production  thai  won  by  the  dredges  at 
Oroville  and  Natoma,  and  that  coming  from  lour  of  the 

quartz  mines,  and  the  total  has  shrunk  enormously.  The 

same  is  true  in  most  of  the  Western  states.  Idaho  has  large 

extent,  bat  the  Coenr  d'Alene  district  contains  the  mines. 
Alaska  furnishes  lots  of  talk  of  quartz  mining,  hut  Douglas 
island  ships  the  gold.  This  does  not  satisfy  the  West.  No 
one  becomes  a  pioneer  to  work  in  a  factory,  and  the  rest- 

less ones  are  not  much  interested  in  the  established  and  the 
routine. 

In  Colorado  they  have  a  tradition  that  a  great  gold  camp 
trill  be  discovered  every  ten  years,  and,  with  a  little  twisting 
of  history,  Gilpin  county,  Leadville.  the  San  Juan,  and 

Cripple  Creek"  can  be  marshalled  into  the  approved  order. 
Colorado  hopes  have  alternately  flickered  and  died  down 

since  Cripple  Creek  attained  its  majority,  but  when  her 
own  mountains  remained  obdurate,  her  citizens  flocked  en 
masse  to  the  desert  and  contributed  mightily  to  the  making 
of  Tonopah,  Goldfield,  and  the  new  Nevada.  Since  the  bot- 

tom dropped  out  of  the  Nevada  boom  and  the  mines  of  that 
state  settled  down  to  the  prosaic  task  of  paying  dividends, 
the  experienced  boomers  to  whom  typewriters  and  tele- 

grams are  better  mining  instruments  than  are  drills  and 

dynamite,  have  fallen  on  evil  days.  The  public  has  been 
persistently  and  sadly  apathetic  and  no  boom  has  attained 

robust  proportions;  materialization  getting  no  further  than 

the  haunting  outline  familiar  to  the  spiritualist's  plate.  The 
boomers,  however,  have  not  been  the  only  ones  waiting. 
Paying  dividends  is  tedious  work,  but  it  puts  money  into 
circulation  and  piles  up  surpluses.  There  has  been  less 

noise  about  Western  mining  in  recent  years,  but  more  profit, 
and  there  are  many  men  in  the  West  who  are  now  ready  to 
back  a  legitimate  venture.  In  our  discussion  column  this 

week  Mr.  Victor  Barndt  tells  of  the  spirit  in  which  some 
of  the  successful  men  in  Nevada  and  California  are  at- 

tempting to  find  potash  deposits,  and  the  instance  he  cites 
is  typical. 

Into  this  favorable  habitat,  and  at  the  psychological  mo- 
ment, a  party  of  experienced  boomers  have  lit,  and  there- 

fore High  Grade  has  begun  to  grace  the  head  lines.  The 

typewriter  and  telegraph  blanks  have  been  called  into  requi- 

sition and  the  ad-writer  is  busy.  Our  Denver  contemporary, 
The  Daily  Mining  Record,  is  using  its  largest  and  blackest 
type  to  advertise  EXTRA  SPECIAL  bargains  in  High 

Grade  stocks,  and  you  are  informed  that  you  will  "have  to 

hurry"  if  you  are  "to  make  your  $28.50  today  worth  $75.00 
next  month."  Remembering  a  long  series  of  disappoint- 

ments, the  public  has  been  a  bit  chary  about  accepting  these  I 

aents,  and  those,  ourselves  among  the  number,  who 
bava  a  favorable  opinion  of  the  district  itself,  are  preju 

diced  bj  ti"   advertising  il  is  getting.    Mr,  w.  II    Storms, 

State  Mineralogist   of  California,  has  sounded  a  not.-  ol 
warning   ntioning  the  fool   that   the  boom  was  started 
when  the  ground  was  comfortably  covered  with  Bnow,  when, 

.  one  claim  looks  n-  g   I  as  another    and  is 

iod  for  purposes  of  capitalization,  opinion  as  to  Mr. 

Storms'  warning  is  divided.  Mr.  E.  X.  Quyot,  'the  father 
of  the  camp'  ami  a  Cripple  Creek  prospector,  replies  in  a 
scurrilous  letter  thai  fixes  the  status  of  the  writer,  and  one 

Nevada  paper,  the  editor  evidently  mixed  in  Ins  geography, 

[ests  thai  Mr.  Storms  stay  in  his  own  state  ami  sug 

gests  "tearing  him  limb  from  limb"— a  fine  and  useful  phrase 
that  in  oriticism.  (in  the  other  hand,  one  Denver  broker 

quotes  Hi  good  12  point  Richelieu  caps,  Mr.  storms'  Btate 
incut  that  ••there' is  no  doubt  that  there  is  gold  at  High 
tlia.le.  the  principal  property  there  at  present  being  that 

of  the  Fort  Bidwell  Consolidated  Mining  Company,  which 

has  a  ten-stamp  mill.  The  camp  will  probably  develop 

other  good  mines."  Good  advertising  alone  cannot  make  a 
good  mine,  though  it  helps  any  enterprise,  but  bad  ad- 

vertising may   prejudice  readers  against  a  really  g   1  dis 
trict,  and  part  of  the  existing  hesitation  regarding  High 
Grade  (lows  from  the  transparent  methods  of  the  promoters. 

As  to  the  district  itself  there  is  much  good  to  be  said. 
An  accurate  and  valuable  account  of  it,  including  pictures 

of  the  principal  veins  now  attracting  attention,  was  pub- 
lished in  the  Mining  and  Scientific  Press  May  12,  1910.  It 

was  written  by  Mr.  Norman  C.  Stines,  and  was  based  upon 
a  careful  personal  examination.  Following  his  report,  the 

Fort  Bidwell  Consolidated  Mining  Company  built  a  ten- 
stamp  mill  which  was  operated  by  Mr.  Algernon  Del  Mar, 

and  in  our  news  columns  there  have  been  frequent  refer- 
ences to  the  progress  of  the  work.  The  reason  this  has 

been  overlooked  is  that  the  newcomers  have  organized  a 

new  mining  district  and  re-christened  the  camp.  As  the 
Hoag  district  in  Modoc  county,  California,  it  failed  to 
attract  attention;  but  as  High  Grade,  near  Reno,  Nevada, 

it  is  having  fame  thrust  upon  it. 

According  to  Mr.  Stines'  report,  the  district  is  one  of 
eruptive  rock,  including  rhyolite,  quartz  andesite  or  dacite, 
andesite,  and  basalt.  There  are  two  distinct  occurrences  of 

ore;  quartz  veins  in  the  basalt  and  andesite,  and  replace- 

ment deposits  in  the  dacite.  The  former  are  'gash'  veins, 
small,  rich,  and  erratic.  The  replacement  deposits  are 

large,  of  moderate  grade,  and  contain  persistent  ore-shoots. 
All  the  ore  is  free  milling  and  the  ratio  of  gold  to  silver  is 

1  to  1.5.  One  ore-shoot  on  the  Sugar  Pine,  seen  by  Mr. 

Stines,  was  "at  least  150  feet  long,  with  an  average  width 
as  developed  of  5  feet."  Sixty  feet  west  of  it  another  ore- 
shoot  had  just  been  found  when  he  visited  the  camp.  The 
ore  from  the  shear  zones  varies  from  $7.50  to  $30  per  ton 

in  value.  On  the  Big  Four,  Mr.  Stines  measured  an  ore- 
shoot  over  300  feet  long  and  averaging  $18.50  over  18 
inches  in  width.  The  Sunshine  vein,  only  about  10  inches 

wide,  averaged  more  than  $100  per  ton.  Last  fall  at  the 

completion  of  the  work  of  the  season,  the  Sunshine,  Con- 
solidated, and  Big  Four  properties,  could  be  fairly  con- 

sidered to  have  been  proved  to  have  value.  Around  them 
the  field  was  one  for  prospecting.  Now  everything  is 

staked,  the  known  ground  is  largely  leased,  and  the  pros- 
pectors are  on  the  ground.  When  the  snow  melts  the  final 

value  of  the  district  will  be  determined.  We  hope  that  the 
three  known  properties  will  prove  to  be  but  vanguards  of 

a  company  of  big  mines,  but  the  district  is  one  for  care- 

ful prospecting  rather  than  the  sale  of  stocks  "certain"  to 
be  of  large  value.  We  wish  it  and  its  citizens  the  best  of 
fortune  at  the  same  time  that  we  refuse  to  take  too  se- 

riously the  statements  of  the  more  enthusiastic. 
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Culture  in  the  Education  of  Engineers 

By  W.  L.  Saunders 

•At  one  of  the  meetings  of  the  American  Institute  of 
Mining  Engineers,  held  in  the  ball  of  Sheffield  Scientific 
School  at  New  Haven,  a  discussion  arose  as  to  whether 

or  not  sufficient  importance  was  given  to  cultural  studies 

in  our  scientific  schools.  A  diagram  was  exhibited  show- 
ing graphically  the  relative  proportion  thai  culture  bore 

to  other  studies  in  t lit-  various  colleges.  In  some  there 
was  a  wide  distribution  of  cultural  work,  in  others  the 

proportion  was  small,  and  in  a  few  eases  it  was  shown 

that  these  studies  were  entirely  omitted  from  the  curric- 
ulum. During  recess,  a  group  of  students  were  discussing 

the  subject;  one-  of  them,  a  senior,  said.  "I  don't  see 
why  they  should  learn  a  person  culture  in  a  scientific 

school."  Tliis  remark,  made  in  my  presence,  so  impressed 
me  as  a  concrete  example  of  neglect  in  true  educational 
lines  that  it  lias  been  chosen  as  my  text. 

Education  in  its  broadest  sense  is  mental  and  moral 

training.  High  schools  and  colleges  differ  from  common 
schools  in  that  they  aim  at  higher  planes  of  mental  and 
moral  life.  The  small  boy  is  taught  by  shilling,  as  one 
puts  sawdust  in  a  doll;  this  is  because  his  mind  lias  not 

grown  to  the  stage  when  it  can  think  for  itself.  Impres- 
sions are  received  and  transfixed  by  memory:  the  process 

is  one  of  mental  photography:  the  moral  code  is  learned 
by  rote  as  though  it  were  the  multiplication  table.  Not 
so  with  the  older,  the  college  student:  bis  highest  aim  in 

education  is  to  learn  to  think  for  himself.  "If  you  are 
a  student,  force  yourself  to  think  independently;  if  a 

teacher,  compel  your  youth  to  express  tbeir  own  minds." 
writes  H.  F.  Osbom  of  Columbia:  and  again,  "The  lesson 

of  Huxley's  life  and  the  result  of  my  own  experience  is 
that  productive  thinking  is  the  chief  means  as  well  as 

the  chief  end  of  education." 
Now  what  is  productive  thinking?  Let  me  answer  this 

question  by  giving  you  Huxley's  definition  of  culture:  ••The 
pursuit  of  any  art  or  science  with  t lie  view  of  its  im- 

provement." The  storage  process  is  of  paramount  impor- 
tance only  when  applied  to  elementary  education.  It  is 

but  the  handmaiden  of  the  scholar  who  has  passed  from 
the  junior  to  the  senior  stage  of  student  life,  and  who 

aims  to  do  things  in  the  world.  The  pursuit  of  facts  is 

a  mathematical  study.  We  learn  of  things  that  exist  as 
a  result  of  divine  and  human  creation.  The  earth  is 

round  and  it  is  composed  of  land  and  water:  water  is 

hydrogen  and  oxygen  combined:  the  square  of  the  hypoth- 
enuse  of  a  triangle  is  equal  to  the  sum  of  the  squares  of 
the  other  two  sides.  How  elementary  are  these  facts! 
It  is  important  that  we  should  know  them :  but  even  a 

large  volume  of  facts  when  stored  in  the  human  mind  is 

powerless  to  add  one  cubit  to  progress.  It  is  like  putting 

a  pair  of  legs  on  the  Encyclopedia  Britannica  and  expect- 
ing it  to  do  something.  Knowledge  is  power,  but  reason 

is  power  in  action. 

James  Gayley,  of  the  United  States  Steel  Corporation, 

told  me  recently  that  the  professor  at  Lafayette  College 
who  taught  him  how  to  think  made  so  deep  an  impression 
upon  him  that  it  lias  lasted  throughout  bis  life.  Mr.  Cay- 

ley  is  distinguished  for  what  be  has  done  as  a  metallurgical 

engineer.  His  life  has  been  one  of  productive  thinking; 
he  has  pursued  science  with  the  view  of  its  improvement. 

That  teacher.  Mr.  Gayley  said,  oi.ee  gave  him  a  solution 

containing  iron,  and  instead  of  instructing  him  how  best 
to  precipitate  the  metal,  he  told  him  to  try  three  or  four 
ways  of  doing  it  and  report  which  was  best.  This  led 
directly  to  thought  and  reason,  and  built  up  a  master  mind 
among  engineers.  We  may  still  heed  the  voice  of  old 

Carlyle  crying  from  the  heathery  bills  of  Duncore: 

•Address  delivered  at  the  Thirty-eighth  Annual  Com- 
mencement of  the  Colorado  School  of  Mines.  Golden,  Colo- 

rado, May  24,  1912. 

duce!     Produce!     Were  it  but  the  pitifullest   infinitesimal 

fraction  of  a  product,  produce  it  in  God's  name!  "I'is 
the  utmost  thou   hast  in  thee:  out   with  it,  then." 

Where  among  all  the  professions  do  we  get  the  results 

that  come  through  productive  thinking  as  from  engineer- 

ing I  The  engineer  is  the  architect  of  the  world's  progress. 
Transportation  in  railways  and  ships,  in  motor  cars  and 

aeroplanes,  is  the  productive  thinking  of  mechanical  engi- 
neers woven  into  our  industrial  life.  The  men  who  did 

these  things  were  students  of  science,  not  that  they  might 

be  mere  storehouses  of  knowledge,  but  that  they  might 

produce.  Civil,  electrical,  chemical,  and  mining  engineer- 

ing are  fields  which  afford  infinite  opportunities  for  re- 
search and  progress.  If  you  men  of  the  future  do  not 

rise  to  your  chances  in  these  lines  it  is  not  because  the 

fields  are  not  still  open  for  cultivation  and  growth,  but 

rather  through  your  own  inefficiency  or  top-heaviness. 

"In   vain   our  toil. 

We  ought  to  blame  the  culture,  not  the  soil." 

Even  Huxley  feared  that  men  might  be  overfed  scien- 

tifically when  be  said:  "An  exclusively  scientific  trainine 
will  bring  about  a  mental  twist  as  surely  as  an  exclusively 

literary  training.  The  value  of  the  cargo  does  not  com- 

pensate for  a  ship's  being  out  of  trim;  and  I  should  be 
very  sorry  to  think  that  a  scientific  college  would  turn 

out  none  but  lopsided  men." 
All  this  bears  upon  culture  in  its  broadest  sense.  Pro- 

ductive thinking  is  the  most  important  form  of  culture. 
It  makes  for  power,  refinement,  progress,  knowledge,  taste, 

civilization.  The  subject,  you  see,  is  a  very  broad  one; 

the  obligation  upon  you  as  students  of  science  is  equally 

broad.  Take  care  that  you  be  not  'lopsided  men.'  A 
graduate  of  the  Colorado  School  of  Mines,  like  all  grad- 

uates of  the  higher  institutions  of  learning,  misses  his 

opportunities  and  discredits  bis  college  if  lie  does  not  carry 

throughout  all  his  walks  of  life  the  imprint  of  the  edu- 
cated man.  Noblesse  oblige  is  a  degree,  and  an  obliga- 

tion, which  is  uniformly  conferred  upon  all  college  men. 

To  carry  this  obligation  properly,  one  should  study  cul- 
ture in  all  its  phases  and  in  its  broadest  sense.  Study  it 

as  an  undergraduate  and  study  it  still  harder  and  more 

fully  through  all  your  post-graduate  life.  To  this  end 
let  us  accept  and  profit  by  that  definition  of  culture  given 

by  Malhew  Arnold :  "acquainting  ourselves  with  the  best 
that  has  been  known  and  said  in  the  world."  A  professor 
at  Wellesley  College  defined  culture  as  that  which  is  left 
after  all  else  learned  at  college  is  forgotten. 

Virtue  and  moral  training  belong  to  cultural  work  in 
the  education  of  engineers.  It  is  a  mistake  to  suppose 

that  schools  and  colleges  are  places  for  mental  training 

only.  Physical  exercise  through  athletics  is  just  as  much 

a  part  of  one's  college  life  nowadays  as  the  study  of 

mathematics;  the  one  helps  the  other.  Emerson  said,  "arch- 
ery, cricket,  gun,  and  fishing-rod,  horse  and  boat,  are  all 

educators,  liberalizers."  To  the  engineer  physical  training 
is  of  value  in  order  to  lit  him  for  out  door  work.  Moral 

trainine  is  of  even  greater  importance.  Locke  has  placed 
virtue  first  in  defining  the  objects  of  education.  Wisdom 

be  puts  next,  and  then  good  breeding;  last  of  all.  learning. 

It  is  more  the  province  of  the  teacher  than  of  the  student 

to  safeguard  and  train  the  character  by  precept  and  ex- 

ample, for.  after  all.  "the  foundation  of  culture,  as  of 
character,  is  at  last  the  moral  sentiment.  This  is  the 

fountain  of  power." It    is    a    CO   if   saying    that    manners    make    the    man. 

  1   manners   afford   us  easy   weapons  with   which   to  win 

friends  and  to  conquer  enemies.  Manners  adorn  the  gen- 
tleman and  smooth  the  way  of  the  educated  man  through 

the  world.     Manners   are   never  born   in   men;   but    they 
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  i-uti.m  .in.l  study.    Like  oil  on  tha  jour- 
nals oi  un  engine,  Ibej  avoid  friction  and  aid  affli 

many   raaaona   why   we  should   ba   polite,   bnl 

Iba  1h->i   raaaoo   it  because  il   pays;  il  eoata  nothing:,     li 
lid  of  William  Earl  of  Nassau  thai  he  won  ■  subject 

tram  the  King  of  Spain  every  tuna  he  pnl  off  hia  baL 
ogaging  wan  the  manners  of  Charles  James  Foj  thai 

Napoleon  said  of  him  on  tha  occasion  of  Ins  visit  i"  Paris 

in  1806,  "Mr.  Poa  will  always  hold  tha  Brat  place  in  an 
aaaemhly  of  the  Tnilariea."  "My  gentleman,"  said  Emer- 

son, "»iM  ont-pray  saints  in  chapel,  out-general  veterans 
in  the  Bald,  and  out-ahine  all  eourteey  in  the  hall.     Ba 
i-  good  eompany  for  piratee  and  g   I  with  academicians; 
so  thai  ii  is  useless  to  fortify  yooraelf  against  him;  ha 
has  the  private  entrance  to  all  minds,  and  I  could  as  easily 
exclude  myself  as  him." 

<i   I    Bpeech    is    a    mle    Of    manners.       It    always    avoids 
ggeratian.  Moderation  in  language  and  tone  is  the 

trade  mark  of  good  breading,  and  good  br   ling  is.  after 
all.  mainly  a  matter  of  self  culture.  Madame  de  Stael 

valued  conversation  above  everything,  and  so  engaging  was 

sin-  in  llial  art,  that  a  prominent  lady  of  France  said 

nt'  her.  "If  1  were  Queen,  I  should  command  her  to  talk 
lo  me  every  day."  The  man  of  education  mixes  with  the 
right  kind  of  people  and  reads  good  books.  Hooks  lead 

ns  into  pleasant  paths  of  culture  and  happiness.  Head 
that  yon  may  avoid  worry:  read  that  too  much  hard  think- 

ing  may  not  dull  the  edge  of  intelligence  and  sap  the  roots 
of  memory:  read  that  yon  may  know  what  has  been  done 

in  the  world;  read  that  yon  may  acquire  that  power  which 

comes  from  knowledge;  read  that  yon  may  learn  to  value 

the  example  of  great  men's  lives;  that  through  them  you 
may  know  that  the  grave  is  not  the  goal  of  life.  Mon- 
taigne  had  a  passion  for  books  and  never  traveled  without 

them;  he  said  that  reading  roused  his  reason  and  employed 
his  judgment   rather  than   his  memory. 

But  of  greater  importance  than  good  speech  and  read- 
ing, of  higher  value  to  the  engineer  than  manners,  is  abil- 

ity to  write  good  English.  Engineers  are  not  given  to 
public  speaking;  they  pride  themselves  in  being  workers; 
they  compare  themselves  with  General  Grant,  who  did 

things.  Tt  is  very  true  that  the  engineering  profession 

is  one  of  practical  work:  hut  no  one  can  hope  to  achieve 
prominence  in  this  profession  who  cannot  write  good  un- 

derstandable English.  An  engineer  may  not  talk,  hut  he 
must  make  reports:  he  must  write  letters;  he  should  draw 

specifications  and  plans.  To  do  these  things  properly,  he 

must  command  and  know  how  to  use  the  tools  of  language. 

Lord  Bacon  tells  us  that  "reading  makes  a  full  man,  con- 
versation a  ready  man.  and  writing  an  exact  man."  En- 
gineering is  an  exact  science;  accuracy  is  the  one  column 

on  which  the  whole  structure  is  reared.  To  write  clearly 
and  accurately  can  hardly  be  called  an  accomplishment; 

it  is  really  a  necessity.  No  college  course  is  complete, 
whether  it  be  a  classical,  scientific,  medical,  or  law  course, 

without  a  thorough  training  in  English.  No  graduate  is 

worthy  to  be  called  an  educated  man  who  does  not  speak 
and  write  good  English.    It  lifts  a  man  above  the  common. 

Margaret  Fuller  said  that  the  object  of  life  is  to  grow-, 
and  James  Freeman  Clarke  has  written  a  lecture  upon 

this  subject :  'Man's  Duty  to  Grow.'  A  post-graduate  course 
in  self-culture  will  tend  to  upward  growth.  Such  a  course 
is  open  to  every  one.  The  greatest  opportunities  for  I  liar 
education  which  unfolds  the  whole  nature  of  man  are  those 

which  are  opened  when  we  close  the  college  door  behind  us. 
Graduation  only  marks  the  beginning  of  education  to  one 

whose  face  looks  forward  and  upward.  Let  us  build  high; 

"they  build  too  low  who  build  beneath  the  stars."  Build 
so  that  life  and  strength  and  growth  may  vitalize  the 

whole  structure ;  build  on  lines  that  are  straight ;  build  so 

that  every  root  and  branch  of  the  tree  of  knowledge  lends 
support  and  does  not  add  a  twist  to  the  whole;  build 
that  men  may  see  in  you  not  alone  skill  and  wisdom,  but 

honor,  culture,  manhood,  example ;  study  to  improve  self — 

"For  virtue  only  makes  our  bliss  below, 
And  all  our  knowledge  is  ourselves  to  know !" 

Flotation  of  Zinc  Ores 

By  C.  T.  I  it  i,i  t.i. 
Wo  metal   i-   >   living  such  world-wide  attention   todaj 

as  zinc.      No  milium'  camp  in   the   world    produces  so  i   li 
t     as   Broken    Hill,   in    Australia.      The  same   reasons   thai 
have  caused  the  phenomenal  increase  iii  the  production  of 

zinc  ill  the  past   ten  years  will  continue  lo  increase  the  pr., 

duetion    tor   years    h.    come   and    make    tin-    zinc    industry    a 
permanent  and  stable  one.    The  present  mountainous  un 
Healed   dumps,   as    well    as   the    immense   ore    reserves  at    the 

different  mines,  «di  continue  lo  increase  the  zinc  production 

of  Broken  Hill.    Last  year  the  world's  production  of  ape] 
tcr   was   upward    of   a    million    Ions.      Of  this,    Broken    Hill 

supplied  over  one-fifth. 

The  'harrier  reef  at  Broken  Hill  has  been  remarkable 

in  many  ways,  having  been  worked  in  the  early  days  of 
its  history  for  silver.  The  camp  is  not  quite  as  old  as 

Leadville.  Twenty-four  years  ago  it  was  furnishing  one- 

thin]  of  the  world's  silver  production.  The  people  of 
Broken  Hill  have  the  same  cause  for  remembering  the  year 

1893  as  the  people  of  Colorado.  However,  it  was  quick 

to  recover,  for  in  a  couple  of  years  it  was  demonstrated 

that  the  average  grade  of  sulphide  ores,  of  which  there 
were  millions  of  tons,  would  pay  for  treatment.  This 

spelled  prosperity  with  larger  letters  than  before.  Amer- 
icans built  treatment  plants,  as  they  had  before  mined 

these  immense  bodies  of  silver-lead-zinc  ores.  American 

machinery  was  introduced,  and  a  close  saving  was  made 
of  the  silver  and  lead,  but  the  zinc  went  into  the  tailing. 

This  country  had  no  streams  into  which  to  turn  the  tail- 
ing, and,  with  mills  treating  from  500  to  1000  tons  each 

per  day,  small  mountains  of  waste  soon  accumulated  which 
could  he  seen  for  miles  across  the  desert. 

Electric  separators  were  introduced  eleven  years  ago,  and 

the  tailing  heaps,  representing  an  expense  account  for 
stacking,  at  once  became  an  asset.  Experiments  were  being 

carried  on  with  flotation  processes,  and  two  years  later  the 

first  fifty  tons  of  zinc  concentrate  won  by  flotation  was 

snipped  from  Broken  Hill.  Last  year  there  was  produced 
470,000  tons  of  zinc  concentrate  of  a  grade  of  47%  zinc. 

This  was  all  extracted  by  flotation  methods.  During  these 

nine  years  there  was  great  competition  between  the  flota- 
tion processes  and  the  several  methods  of  electrical  sep- 

aration. There  is  no  question  as  to  the  rather  startling 

result.  The  big  plants  of  electrical  separators  are  very 

conspicuous  by  their  presence  on  the  scrap  heaps.  Each 
and  every  one  has  been  discarded,  and  the  vast  tonnage 
of  zinc  concentrate  produced  last  year  at  Broken  Hill  was 

entirely  by  the  four  different  flotation  methods  now  in  use 
there.  A  most  excellent  reason  exists  for  the  scrapping 

of  these  new  and  expensive  electrical  separation  plants.  It 
was  the  fact  that  from  10  to  20%  more  zinc  was  saved  by 

flotation.  Nor  is  the  end  yet  in  sight,  for  the  Proprietary, 

the  premier  mine  of  the  district,  will  soon  have  in  opera- 
tion a  new  flotation  process  for  extracting  the  zinc  from 

the  slime  which  is  at  present  being  stored. 

Not  since  the  advent  of  the  cyanide  process  has  milling 

received  such  an  adjunct  as  flotation,  which  has  been  termed 

'concentration  upside  down,'  owing  to  the  fact  that  the  sul- 
phides rise  and  float  off  to  the  storage  bins,  while  the 

barren  gangue  sinks  and  is  drawn  off  to  the  tailing  dump. 

The  possibilities  of  this  purely  scientific  process  are  just 

beginning  to  be  understood,  and  Americans,  usually  in  ad- 
vance with  new  methods,  have  been  eclipsed  by  the  Austra- 

lians. Concentration  depends  principally  upon  difference- 

of  specific  gravity — degree  of  fineness  of  the  crushing  and 
dissemination  of  the  mineral  in  the  rock.  In  addition  to- 

these  properties,  flotation  also  depends  upon  form  and  lus- 

tre of  the  surface,  capacity  for  the  resistance  of  surface- 
weathering,  forms  and  dimensions  of  the  crystals,  and  per- 

haps many  less  important  and  unknown  properties.  It  is 

these  properties  that  give  rise  to  the  surface  tension  effects 

upon  which  flotation  depends.  These  vary  even  with  sim- 
ilar ores,  so  that  a  flotation   process  in   the  bands  of  one 
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lainted  with  these  properties  is  sure  to  be  a  failure. 

Anyone  can  concentrate  sulphides  in  a  gold  pan  and  ex- 
plain accurately  just  how  they  are  saved.     Everyone  who 

has  used  a  gold-pan  has  also  tlphides  float  instead 
of  sink,  but  this  surf are-tensii m  effect  has  only  recently 
been  brought   into  common  use.     Owing  to  the  ignorance 
of  the  properties  it  is  depended  a]    a  few  failures  ha*e 
been  made  in  the  United  States.  Failures  occurred  in  Aus- 

tralia at  first,  bul  this  di  rael  from  the  wonderful 

and  invariable  successes  of  the  present.  At  Broken  Hill 

the  Proprietary  mine  treats  its  own  ores  ami  tailing  by 

a  flotation  process  invented  and  perfected  by  tin'  present 
manager.  All  the  other  companies  have  contracted,  leased, 

or  sold  their  tailing  to  separate  companies  organized  espe- 

cially in  treat  it  by  ■■<  flotation  process. 

Painting  Cement  Surfaces 

To  make  oil  paint  adhere  to  cement,  the  surface  of  the 

material  should  be  washed  with  diluted  sulphuric  acid  I  1 
pari  concentrated  acid  to  100  parts  of  water),  which  after- 

ward  must    he   washed  off  and  the  surface  allowed   to  dry. 

according  to  Herr  Glinzer,  director  of  the  State  Building 

Sel   !   of   Hamburg,   Germany.     Or  the  surface   may   he 
covered  with  diluted  silicate  of  soda  (water-glass),  the 
solution  to  be  1  to  3  or  1  to  4.  and  applied  three  times. 
still  another  method  is  to  apply  two  coats  of  building 
•fluat'  at  least  24  hours  apart.  Practical  builders  state, 
however,  that  they  do  not  use  sulphuric  acid,  and  that  such 
success  as  they  have  results  merely  from  careful  work  and 

the  use  of  good  materials.  Oil  paint  may  also  lie  applied 

to  cement  in  the  following  manner:  The  surface  is  given 
one  coating  of  linseed-oil  varnish,  to  which  is  added  a  first 

coat  of  white  lead  when  the  varnish  is  dry.  A  second  coat 
is  then  added,  also  containing  white  lead  together  with 
more  or  less  coloring  matter,  as  the  building  laws  in  Ger- 

many forbid  the  use  of  absolutely  white  paint  on  the  ex- 

terior of  structures.  For  wet  climates  the  use  of  oil  paints 
is  recommended,  as  they  are  waterproof  and  present  smooth 
surfaces  which  attracts  a  minimum  of  dirt. 

Applied  to  iron,  linseed-oil  varnish  when  used  by  itself 
flakes  off  readily.  It  should  be  thoroughly  mixed  with  red 
oxide  of  lead,  'caput  mortuum,'  or  ochre  graphite.  This 
mixture  serves  as  a  first  coat  after  the  perfectly  clean  and 
dry  surface  has  been  gone  over  with  the  ordinary  hot  lin- 

seed-oil varnish.  When  the  dead  color  has  dried,  another 
eoat  of  the  color  desired  is  applied.  The  oil,  being  partly 
converted  into  resin,  combines  with  the  coloring  material, 
making  a  thick  coating  that  is  the  more  impervious  to  water 
according  as  the  color  is  finely  ground  or  not.  Lead 
should  he  used  when  the  paint  is  exposed  to  water.  The 
water  colors  so  frequently  used  in  Germany  have,  as  a  rule. 
silicate  of  soda  as  their  base.  These  colors  can  he  used  on 
cement,  plaster  of  pans,  brick,  or  glass.  Liquid  casein 
paints  are  easily  worked  and  arc  said  to  be  durable.  The 
discoloration  of  cement  buildings  frequently  results  from 
the  class  i  cement  employed  rather  than  from  the  color 
applied   afterward. 

Working  Conditions  at  Porcupine 

Wagon-roads  around  Porcupinayare  good  in  the  winter, 
hut    nearly    impassable    iii    summer.      Freight    rales-  to   the 

-      -   range   from  $2.50  to  $3  per  ton  in  winter 
and  $10   to  $15   in   the  spring.     Telephones   connect     - 
lying  prop, -riies  with  the  town  and  with  each  other.    \V   I. 
where  used  for  fuel,  must  he  cul  in  winter  and  hauled 
to  the  power-houses.  Supplies  should  !»■  brought  in  during 
the  winter.  Since  the  completion  of  the  railroad,  prices 
rule  about  the  same  as  in  the  other  mining  districts  of 
Ontario.  General  labor  is  plentiful,  though  experienced 
millers  are  scarce.  The  wage  is  +4  per  9-hour  shift  for 
carpenters,  $3.85  tor  machine-men,  $3.10  for  trammers,  $3 
for  topmen.  and  $255  for  firemen  and  general  surface 
labor.  , 

Miami  Copper  Company 

By  B.  ButTTox  Gottsbehcer 

I'lie    pasi    yftir    witnessed    the    end    of    the    preparatory 
period  of  (he  operations  and  entrain   f  the  company  into 

the  producing  class.  On  .March  15,  lull,  "ue  section  of  the 
mill  was  started,  and  from  thin  dale  production  continued 

on  an  increasing  scale  to  the  end  of  the  year-,  when  five 
sections  were  running,  treating  about  2500  Ions  of  ore   per 

day.     The  equipment   of  the  sixth  section  is    iplete  with 

the  exception  of  the  line-grinding  machinery.  These  ma- 
chines  will  be  in    place  by  the  middle  of   this  month,  and 

entire  plant   operating  with  a   daily  capacity  of  3000 
tons. 

Mine. — The  mine  has  responded  without  difficulty  to  the 
increasing  demand  for  ..re.  The  output  of  2000  tons  per 

day,  originally  planned,  has  already  been  exceeded  and 

development  is  under  way  to  place  the  mine  mi  a  .'iflllO-ton 
basis.  This  has  progressed  far  enough  to  insure  the  mill 

supply  by  making  up  any  deficiency  from  the  stock  pile. 

POWER-HOUSE   AT   MIAMI. 

The  underground  work  consisted  mainly  of  completing 

the  420-ft.  tramming  level  and  opening  the  ground  in  the 
northwest  portion  of  the  orebody,  the  limits  of  which  had 

been  defined  by  churn-drilling.  On  the  :">70-ft.  level,  de- 
signed to  be  the  second  tramming  level,  the  drift  from 

No.  4  shaft  was  advanced  to  the  orebody,  and  during  the 

coming  year  this  level  will  be  opened,  preparatory  to 
starling  work  on  the  sub-levels  between  the  420  and  570-ft. 

levels.  During  the  year  32,935  ft.  of  drifts  and  raises 
were  driven. 

The  ore  extracted  by  stoping  was  taken  largely  from 

the  eastern  part  of  the  mine,  above  the  370-ft.  level.  This 
work  was  started  by  culling  out  under  the  capping  by 

means  of  square  sets  and  has  progressed  by  a  combination 

of  square-setting  and  sub-level  caving  which  has  been  very 
satisfactory.  The  capping  above  this  ore  has  caved,  the 

result  showing  on  the  surface,  where  a  gradual  subsidence 
of  the  ground  is  taking  place.  This  result  was  anticipated 
and  is  causing  no  serious  inconvenience.  Tn  the  west  and 

northwest  parts  of  the  mine  it  is  planned  to  extract  the 

ore  by  means  of  shrinkage  stope  rooms.  Five  of  these 
rooms  have  been  started  and  their  working  has  been  most 
satisfactory.  The  ore  hoisted  during  the  year  amounted  In 

450,036  tons,  derived  from  the  following  sources: 
Tons, Stock    rile           43.347 

fiffine    development         152.0    I 
Square  set   and  sub-level  caving:        204,862 
Shrinkage   Btope    rooms        50.16S 

Tntal          450.036 

Previous  to  the  starting  of  the  mill.  1.S.771  tons  of  ore 

was  added  to  the  stock  pile,  and  at  the  end  of  the  year 

the  amount  remaining  was  226,343  tons  in  the  stock  pile 
and  oOtlO  tons  in  the  bins. 

Mitt. — As  stated  above,  milling  of  ore  was  started  in  the 
month  of  March,  and  the  plant  has  operated  continuously 

•From  report  as  general  manager,  for  the  year  ended 
December  31,  1911. 
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thai   time,  handling 
itimatad  eapaeitj  •■<  3000  tons  par  .lay  tar  the  entire 

plant  baa  bean  great!)   exceeded,  the  amounl  treated  per 

ased  i..  abonl  -"'i1"  tons  per  daj 
'I'ln'   operation   of   the   plant    From   »   mochaniea]   and   a 

indpoinl  has  been  very  gratifyii 
rolta  of  milling  operations  for  the  year  an-  as  follows: 

illl.-.l.    tool     44S.036    10,065 
Coppei    In  |'',1H5.B61 

per  ion.    poundi    

Prom  (In'  concentrate  produced  the  net  re- 

mill  dexigu  Hi   tin'  plant,  -"  thai   >   icrease  in  the  si/,- 
hi  tin  building  was  required.  At  the  main  water-eupprj 

pumping  plant  tin-  ->  |'  has  beon  equipped  with 
mi  electric  motor,  bo  that  this  plant  is  now  complete  in 

duplicate,  thus  insuring  against  anj  possible  failure  id  tin' 
water-supply.  At  this  plant  a  -mall  air-compressor  has 

been  installed  and  used  for  tenting  tin'  driven  wells  mi 
the  ranch.    One  of  these  bag  been  Bowing  at  the  rata  "i 

'J.'iti  gallons  per  minute  for  some  u       It  is  tin-  intention 
to  pipe  these  wells  to  the  pump  ami  make  use  "i  tins 

supply  of  water.  From  this  source  it  is  expected  that  from 

500,000  t"  1,000,000  gallons  of  water  per  'lay  will  I   b 

MAIX   HOISTING  SHAFT  AND  ORE-BINS,  MIAMI  COPPER  COMPANY. 

turn  of  refined  copper  amounted  to  15,385,783  lb.     Based 

on   the  net   production,   the  cost  of  copper  in  concentrate 
on  board  cars  at  Miami  was  as  follows : 

Per  Ton  Ore.  Per  Lb.  Copper. 
Mining         $1.2134  $0.03500 
Milling          0.6274  0.01810 
•General           0.1706  0.00492 

Total    .    $2.0114  $0.05802 

Ore  Reserves. — Prospecting  the  unexplored  territory  ad- 

jacent to  the  orebody  by  means  of  churn-drills  in  progress 
during  the  early  part  of  the  year  was  discontinued.  The 
drilling  done  consisted  of  eight  new  holes,  most  of  which 

were  in  ground  Ion  low  in  grade  to  be  considered  of  value. 
Hole  No.  37,  drilled  in  the  hotlom  of  No.  3  shaft  situated 

in:  the  Red  Spring  mining  claim,  disclosed  ore  of  commer- 
cial grade,  and  drilling  lias  just  been  resumed  to  complete 

the  examination  of  this  part  of  the  company's  ground. 
Underground,  the  development  drifts  and  raises  have  cou- 
lirmed  the  churn-drill  work  in  the  northwest  part  of  the 

orebody  and  above  the  420-ft.  level  have  added  slightly  to 

the  ore  developed.  After  allowing'  for  the  ore  extracted 

during'  the  year,  the  reserves  are  estimated  to  amount  to 
18,232,000  tons,  averaging  2.58%  copper. 

Construction. — The  equipment  of  the  milling  plant  is, 
as  before  stated,  practically  complete,  and  the  entire  plant 

will  be  in  operation  in  the  near  future.  To  provide  the 

power  necessary  to  handle  the  increased  tonnage  of  ore, 

additional  machinery  is  now  being  installed  at  the  power- 

plant  and  will  soon  be  in  operation.  These  facilities  con- 

sist of  a  third  1000-kw.  electric  generator,  a  second  air- 
compressor  of  4000  cu.  ft.  capacity,  and  a  spare  condenser, 

foundations  for  these  machines  were  provided  in  the  orig- 

tained  in  addition  to  the  2,000,000  gal.  per  day  now  being 
received  from  the  Old  Dominion  mine. 

Additional  details  are  given  in  the  tables  below: 

ORB  PRODUCTION 
Tons.  Per  Ton.  Total. 

Inventory   stock    pile     269.780  $1.0000  $269,780.00 
Mine  development        450,036  0.3100  139,511.16 
Mining         406.599  0.8743  355,506.67 
Preliminary  power  plant      406,599  0.0085  3,456.44 
Handling  on  stock  pile        43,437  0.0960  4,171.97 

$772,426.24 CONCENTRATOR  OPERATIONS 

Tons.  Per  Ton.  Total. 
Ore  from  ore  production      445,036  $1.2134  $540,016.13 
General   expenses   at  mill...    445,036  0.605S  269,601.35 
Preliminary    mill    operations   445,036  0.0216  9.620.23 

$1.8408  $819,237.71 
COPPER  ACCOUNT 

Cents 
per  Lb.  Total. Concentrate,   pounds         14,970,557        5.310        $     795,000.24 

General  mine  expenses: 
Taxes         $35,890.62 
Accident     insurance     and 

general  expenses          25,893.52 
Mine   office           19,037.87 
General  surface           15,509.24 
Engineers,  superintendent, 

and  managers  salaries..      14.721.50 
Gain    in    supplies          4.253.75        0.714  106,799.00 

Freight  on   concentrate    0.629  94,316.24 
Smelting,    refining,    and 

freight  on  pig  copper.  ..  2.326  348,223.20 
Selling    expenses       0.171  25.589.67 
New   York  office    0.175  26,164.41 

9.325        $1,396,092.76 Less: 
Silver  proceeds         $27,077.69 
House   rentals             6,195.40        0.222  33,273.09 

9.103        $1,362,819.67 Transfer  to  profit  and  loss  account    587,849.78 

$1,950,669.45 
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The  Osaruzawa  Mine 
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mine  i*  -iimiii'.l  measures  1427  aeree.  Tradition  dates  the 
duMorerj  of  the  mill*  as  fir  bask  ai  the  early  pari  of  the 
tightli  eentury,  nnee  which  tima  gold-mining  was  inter- 
mittantly  earned  on  until  the  feudal  lord  of  the  district 
made  n  nil  property  tome  160  years  sgo.  The  auriferous 
veins  diaeovared  having  been  Dearly  worked  onl  at  the 
time,  afforti  were  turned  chiefly  to  the  winning  "i  copper, 
The  property  wanl  through  many  viciaaitndea,  bul  thi 
age  output  of  copper  per  year  daring  il   wnership  of 
the  flef  mhiiiiii  to  have  been  nol  leas  than  365  tuns.  After 

passing  into  the  possession  of  a  juiv. ai«-  merchant  at  the 
beginning  of  the  reign  of  the  present  Mikado,  the  mine 
changed  hands  several  times  until  in  1887  it  becan 
property  of  the  [wasakj  family,  from  which  it  was  taken 
over,  in  1803,  by  the  Hitsn  Bishi  company,  which  is  con- 

trolled by  the  Iwosakj  families. 

The  ore  deposit  occurs  in  the  form  of  veins  Oiling  num- 
berless fissures  in  the  country  rucks  which  consist  of  Ter- 

tiary shale  and  tntT  ami  volcanic  rocks.     The  latter  include 

liparite  and  propylite.  The  veins  constitute  a  must  compli- 
cated series  intersecting  at  many  points,  and  range  in  width 

from  less  than  1  to  over  JO  ft.  The  strike  of  the  different 
veins  varies,  but  according  to  dip  they  may  he  classified 

into  five  groups  of  15,  45,  75,  105,  and  135°,  respectively. 
For  convenience  of  operation  they  are,  however,  divided 
into  three  main  workings,  the  Motoyama,  the  Takori,  and 
the  Akazawa  mines.  The  ores  consist  of  chalcopyrite,  bor- 
nite,  chalcocite,  and  native  copper,  of  which  the  first  named 
constitutes  the  greater  part.  Carrying  a  high  percentage 
of  iron  pyrite  and  frequently  associated  with  blende,  galena, 
and  hematite,  they  are  rather  poor  in  quality,  3  to  4% 
being  the  usual  quantity  of  copper  contained. 

In  mining,  overhand  stoping  has  been  adopted.  In  driv- 
ing levels  when  haste  is  necessary,  rock-drills  are  some- 

times employed.  For  this  purpose  three  water  Leyner  2Y2- 
in  drills  are  used.  Air  is  furnished  by  a  12  by  4-in.  tan- 

dem two-stage  compressor  made  by  the  Leyner  company, 
and  driven  by  a  50-hp.  induction  motor.  The  mine  is 
opened  by  ten  adit-levels,  and  there  is  only  one  blind  shaft. 
This  is  the  Motoyama  mine  and  is  of  6  ft.  6  in.  by  14 
ft.  3  in.  cross-section,  and  347  ft.  deep.  The  ore  is  hoisted 
by  a  Lidgerwood  double-drum  friction  hoist,  driven  by  a 
35-hp.  induction  motor.  Two  more  shafts  will  soon  be 
opened,  one  in  the  Motoyama  and  the  other  in  the  Akazawa 
mine. 

An  unfavorable  feature  of  the  mining  here  is  that, 
owing  to  the  scarcity  of  timber  and  small  rainfall  in  the 
district,  water,  especially  for  ore-dressing  purposes,  is 
scarce.  To  remedy  this  condition  a  powerful  pumping  sta- 

tion is  being  built  on  the  Yoneshiro  river.  In  it  will  be 

placed  two  150-hp.  10  by  15-in.,  3-throw  horizontal  plunger 
pumps.  Water  will  be  sent  by  them  about  10,000  ft.  to 
the  mine.  On  the  completion  of  this  station,  the  ore-dress- 

ing and  other  plants  will  be  greatly  extended. 
After  underground  sorting,  ore  richer  than  12%  copper 

is  classed  as  first  and  sent  directly  to  the  smelter.  Ore 
containing  less  copper  is  classified  into  middle  and  third 
class,  containing  about  8  and  3%  copper,  respectively, 
and  are  taken  to  the  concentrating  mill,  which  stands  on 
the  Shinko  adit  of  the  Motoyama  mine.  The  middle-class 
ore  is  subjected  to  spalling  and  cobbing,  and  its  middling 
is  treated  like  the  third-class  ores.  The  outline  of  the 
present  Osaruzawa  concentrator  is  shown  in  the  accom- 

panying flow-sheet.  At  this  mine  were  installed  the  first 
Hancock  jig,  Akron  Chilean  mill,  Richards  pulsator  classi- 

fier, Sperry  slimers,  Callow  cones,  and  Frenier  sand-pumps 
used  in  Japan.  The  concentration  ratio  is  3:1,  while  the 
recovery  of  metals  averages  70  per  cent. 

The  concentrate  contains  about  80%  of  material  smaller 
than  12  mm.  Formerly  this  fine  material  was  roasted  in 
8  roasting  furnaces  of  Herreshoff  type.  The  roasted  ma- 

terial was  mixed,  with  slime  produced  in  the  concentration, 
by  mixing  machines  moved  by  a  10-hp.  motor  and  then 
made  into  briquettes  by  52  steel  stamps  weighing  82%  lb. 
each.  The  briquettes  were  dried  in  16  drying  furnaces 
with  the  waste  heat  of  molten  slag.  Since  the  roasting  pot 
proved  to  be  satisfactory,  7  cast-steel  pots,  each  of  8  ft. 

1  in.  dm   ter  ami  .">  it.  deep,  have  been  used.     Bach  hai 
pacitj  of  s  long  tone.    To  furnish  blaal  there  are  two 

So    I  blov  ■  i  .  .li  iv. -n  bj   a  50  lip.  induction  motoi 
A   single  campaign  of  the  roaster    upiee  8  hours.     The 

feed  contains  '_"J',   sulphur,  while  thai  in  the  product  i   
tains  bul   I  to  •'■',  .    The  roasted  product  equals  B0  to 
h\   weight  of  original  charge,  while  the  line  material  thai 

must  be  returned  to  the  aexl  campaign  i   stitutea  '-<>', 
Of   the    roasted    product. 

The  ore  larger  than  L2  mm.  is  fed  into  the  furnaces  ran 
There  are  :;  blast  Eurni   s:  No.  1,  180  bj  42  in.;  No.  2, 
BO  by  36  in.;  No,  3,  round.  45  in,  diameter  at  the  tuyeres. 
The  No.  2  furnace  is  oommony  used  while  the  others  are 
held   in    reserve.      One   charge   consists   of   one   lung   I   C 
ore  containing  7%  Cu,  200  kg.  of  refinery  slag,  and  300 
kg.  of  limestone.  The  Capacity  of  the  furnace  is  00  to 
100  tons  of  ore  with  the  pressure  of  45  mm.  The  matte, 

of  l-V,    1'u.  is  intermittently  tapped  from  the  forehearth 
into  east-steel  puis  and  carried  to  the  refinery  in  a  molten 
state.  The  average  composition  of  slag  is :  SiO„  40% ; 
Fe,0„  32%;  CaO,  15%;  A1,0„  5.6%;  MgO,  2.7%;  and 
CuO,  0.25%.  Blast  is  furnished  by  three  Thwaites  No.  7 
Root  blowers,  two  being  driven  by  a  100-hp.  motor,  while 
the  other  is  held  in  reserve. 

For  refining,  there  are  ten  mabuki  hearths.  These  are 
constructed  of  charcoal  powder  and  clay,  in  the  ground, 
being  3  ft.  in  diameter  and  1.8  ft.  deep.  The  mabuki  is  a 

primitive  process  of  bessemerizing  and  has  been  in  prac- 
tical use  in  Japan  for  a  long  time.  Though  it  is  simple 

and  depends  solely  upon  the  laborer's  skill,  it  permits  good 
results  to  be  obtained  at  very  low  initial  cost.  It  is,  there- 

fore, in  use  at  all  the  copper  mines  of  Japan  except  the 
four  larger  ones  previously  mentioned.  Four  to  five  long 
tons  of  45%  matte  is  charged  in  the  hearth  molten  and 
blown  for  23  to  24  hours,  at  40-mm.  pressure,  into  blister 
copper  of  98%  purity.  The  blister  copper  contains  0.0008% 
gold  and  0.06%  silver.  It  is  shipped  to  the  Osaka  elec- 

tric refinery  belonging  to  the  Mitsu  Bishi  Company,  where 
the  noble  metals  are  recovered. 

For  the  supply  of  the  power,  the  mine  has  a  hydraulic 
power-house  with  a  150  and  a  200-kw.  generator  at  a 
point  about  seven  miles  distant.  A  second  power-house 
has  lately  been  erected,  with  one  of  the  three  500-kw. 

generators  that  are  to  be  used  in  it.  Altogether',  1600 
hands  are  employed  at  the  time;  the  monthly  output  of 
ores  averages  8000  tons,  while  the  smelting  works  turns 
out  copper  to  a  monthly  amount  of  ISO  long  tons.  The 
poduction  of  the  mine  for  1910  is  as  follows:  gold,  13.005 
kg.j  silver,  1192.72S  kg.;  copper,  2295.607  long  tons. 

Softening  Water  by  Permutite 

Permutite  is  an  artificial  zeolite  which  has  the  prop- 
erty of  removing  certain  constituents  from  water  and  of 

softening  it,  as  described  by  A.  Kolb  in  the  Chemische 
Zeitung.  The  constitution  of  the  substance  is 

3SiOa .  AlO„ .  (KaO .  Na=0 .  CaO ) .  5ELO 

Experiments  were  made,  both  by  shaking  and  filtration,  as 
to  the  interchange  taking  place  between  permutite  and 
chlorides  of  calcium,  magnesium,  and  potassium,  and  it 
was  found  that  the  soda  of  the  permutite  was  replaced  by 
the  bases  of  the  salts  added  in  molecular  proportions.  The 

permutite  could  be  regenerated  by  treating  the  used  sub- 
stance with  common  salt.  As  well  as  the  alkaline  earth 

metals,  iron  and  manganese  could  be  removed  similarly 
from  solution.  It  is  stated  that  with  a  filter  formed  of 

permutite  complete  softening  of  water  can  be  effected. 
The  water  must  not  be  acid,  and  must  not  contain  sus- 

pended matter.  A  muddy  water,  in  addition  to  blocking 
the  pores  of  the  filter,  coats  the  grains  of  the  filtering 

material  with  inert  matter  and  prevents  the  chemical  re- 
action taking  place.  The  regeneration  of  permutite  by  a 

solution  of  common  salt  is  of  industrial  importance,  as 
it  enables  the  same  filter  to  be  used  for  an  indefinite  time. 
The  richness  of  the  treated  water  in  sodium  salts  is  net 
detrimental  to  a  boiler-feed  water. 
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Work  of  the  Tonopah  Mining 
Company 

In  the  tenth  annual  report  of  the  Tonopah  Mining  Co., 

recently  issued,  there  is  much  oi  technical  interest.  W.  H. 
Blackburn,  superintendent  of  the  mine,  gives  the  average 
minim;  costs  for  the  year  as  below: 

Per   t"ii   «.t'  dry  ore  shipped  to  mill   $3,704 
[Deluding    diamond-drilling  and   extra  excavation     3.740 
Per  ton  -if  wet  ore  and  waste  hoisted     2.960 

The  apparent  reduction  of  25c.  per  ton  below  the  cost  of 

the  preceding  year  is  stated  to  be  due  principally  to  cur- 
tailment  of  devel   at    work  and  cessation  of   pumping 

from  the  lower  levels  of  the  Mizpab  shaft.  No  new  ore- 
bodies  have  been  found,  though  the  boundaries  of  known 
orehoilies  have  been  extended.  The  estimated  value  of  the 

ore  reserve  February  1,  1912,  was  $5,237,974.  The  total 

available  tonnage  at  that  date,  including  ore  in  dumps,  was 

304,824.  The  average  cost  per  ton  of  mining,  milling,  ami 

marketing  the  ore  for  the  past  year,  excluding  extraordi- 
nary work,  was  as  below: 

Mining        $3.71. 
Milling       -T 
Metal    losses    in    milling    1.89 
Freight  nn  ore  milled    0.72 
Marketing    mill    products    0.57 

Total          $9.63 
Profit  per  ton      $10.34 

As  is  well  known,  the  company  has  been  making  active 
efforts  to  find  a  new  mine,  and  as  to  that  -I.  E.  SpuIT 

makes  the  following  comment: 

"The  search  for  new  mines,  to  enlarge  the  sphere  of 
operations  of  the  company,  has  been  systematically  car- 

ried on.  Our  work  has  consisted  both  in  sending  DUT  own 
engineers  into  favorable  districts  to  investigate,  and  in 
considering  properties  brought  to  us  by  outside  engineers 

and  others  interested  in  mining.  The  total  number  of  prop- 
erties thus  submitted  is  very  large,  averaging  around  50 

per  month  thus  far.  Of  these,  many  are  eliminated  after 

careful  study  of  the  reports  and  maps  which  are  presented. 
and  are  declined  either  as  of  no  value  or  not  suitable  to 

the  company's  purposes.  Certain  kinds  of  mines  are  elim- 
inated because  they  are  outside  of  the  class  in  which  the 

Tonopah  Mining  Co.  feels  that  by  experience  and  equip- 
ment it  can  rank  as  a  specialist.  Many  of  the  properties 

brought  in  are  rejected  at  once  on  account  of  small  size  of 

orebodies,  too  high  price,  too  stringent  terms  of  sale,  or 

difficult  conditions  of  operation.  Those  which  appear  at- 
tractive are  selected  and  made  the  basis  for  further  negotia- 

tions and  inquiry,  and  if  this  is  satisfactory,  options  are 

secured  giving  opportunity  for  careful  examination,  meas- 
urement of  ore.  and  appraisal  of  future  probabilities.  A 

preliminary  report  is  made  by  one  of  the  staff  of  engi- 
neers; if  this  is  favorable,  the  property  is  examined  briefly 

by  myself  and  a  decision  is  made  as  to  an  exhaustive  exam- 

ination. During  the  last  three  months  some  25  properties, 
roughly  speaking,  have  been  examined  in  the  field,  of  which 

about  10  were  inspected  by  the  writer.  Two  of  the  prop- 
erties examined  are  being  considered  favorably  at  present, 

and  these  are  being  carefully  examined  by  our  staff  engi- 
neers. There  are  several  othei  attractive  properties  that 

are  about  to  be  Investigated." 
A.  R.  Parsons,  mill  superintendent,  states  that  there  was 

so  little  departure  from  the  regular  routine,  in  the  opera- 
tions of  the  milling  plant  of  the  Desert  Power  &  Mill  Co., 

during  the  last  fiscal  year,  that  a  review  of  such  operations 
is  necessarily  brief. 

In  the  last  year's  report,  attention  was  called  to  the  con- 
dition of  the  Huntington  mills,  and  under  an  appropria- 

tion of  $11,660.86  two  Chilean  mills  were  installed,  replac- 
ing the  live  Ilimtingtons  used  for  regrinding  the  ove 

from  the  stamp  batteries.  Three  of  the  old  Huntington 
mills  were  left  in  place,  being  put  in  service  while  making 

repairs  to  either  of  the  Chileans.  The  cost  of  regrinding 
in  Huntington  mills  during  the  vear  1010-1911  amounted  to 

$0,169  per  ton  of  ore  milled;  the  cost  of  regrinding  in 
Chilean  mills  since  July  1.  1911,  to  February  29,  1912. 

was  $11. 1  17  per  ton  of  ore  milled,  a  reduction  in  the  regrind- 

ing cost  amounting  to  $0,052  per  Ion  of  ore  milled.  Since 

September  1911  the  mill  has  been  operated  without  the 
Johnson  vanners,  formerly  used  for  concentrating  the  finer 

as  experiments  indicated  that  (lie  mineral  could  be 

recovered  by  eyanidation,  making  a  saving  to  the  company 

through  a  reduction  in  the  cost  of  marketing  concentrate, 
of  which  the  Johnson   vanners  produced  about   one-third. 

During  the  year  there  were  milled  and  treated  174,685 

dry  tons  of  ore.  averaging  0.286  oz.  gold  and  20.0.")  oz.  sil- 
ver,  or  $19.97  per  Ion.  which  is  11.034  oz.  gold  and  2.00 
oz.  silver,  or  $2.91  per  ton.  lower  than  the  average  of  the 

car  milled  during  the  previous  year,  when  silver  averaged 

$0,424  per  oz.  lower.  The  total  contents  of  the  ore  milled 
were  49,796  oz.  gold  and  4,550,199  oz.  of  silver,  with  a 

gross  value  of  $3,503,255.21,  from  which  there  was  recov- 
ered by  concentration  and  shipped  to  the  smelter  1290 

dry  tons  of  concentrate  averaging  4.902  oz.  of  gold  and 
696.66  oz.  of  silver  per  Ion,  with  a  total  content  of  0400.101 

oz.  gold  and  898,509.82  oz.  silver,  and  a  smelter  gross 

value   of   $589,349.56.     The  cyanide   treatment   yielded   in 
bullion  3,379,712.66  troy  on   s,  containing  38,493.312  fine 
ounces  of  gold  and  3.217.001.01  fine  ounces  of  silver,  with 
a  smelter  gross  value  of  $2,545,557.  The  slag  and  refinery 

by-products  shipped  to  smelter  amounted  to  S6  dry  tons. 
averaging  0.832  oz.  gold  and  54.72  oz.  silver  per  ton,  with 
a  total  content  of  71.741  oz.  gold  and  4720.1s  oz.  silver,  of 

a  gross  value  of  $3849.  The  cost  of  marketing  products, 

including  freight,  treatment,  sampling,  and  express  on  bul- 
lion, concentrate,  and  slag,  amounted  to  $81,203,  or  46.5c. 

per  ton  of  ore  milled,  a  decrease  of  5.1c.  per  ton  compared 
with  the  cost  of  the  previous  year.  This  is  due  to  a  lower 
value  of  the  concentrate,  the  smaller  quantity  of  products 

produced,  and  a  recent  cut  of  $1.50  per  $1000  valuation  in 
the  express  rate  on  bullion.  During  1911-1912  silver  aver- 
aged  54. 079c.  per  oz..  an  increase  of  0.424c.  per  oz.  over 

the  price  of  the  previous  year.  This  increase  in  price  ap- 
plied to  the  4,120,832  oz.  silver  produced,  added  $17,472 

to  the  revenue  derived  from  silver  produced  above  what 

would  have  been  realized  on  the  quotations  of  the  year 

]  previous. 

The  percentage  of  recovery  by  concentration,  eyanida- 
tion, and  combined  extraction  shows  the  recovery  by  con- 

centration to  have  been  12.75%  of  the  gold  and  19.75%  of 
the  silver  content  of  the  ore.  The  recovery  by  eyanidation 

was  77.5%  of  the  gold  and  70.81%  of  the  silver  content  of 
the  ore:  giving  a  combined  extraction  by  concentration  and 

eyanidation  of  90.25%  of  the  gold  and  90.56  of  the  silver, 
total  99.50  of  the  content  of  the  ore.  The  combined  re- 

covery for  the  previous  year  was  90.13%  of  the  gold  and 
92.40  of  the  silver,  total  gold  and  silver  recovery  92.40% 

of  the  ore  contents.  Upon  comparison,  this  shows  an  in- 
crease of  0.12%  in  the  gold  extraction  and  a  decrease  of 

1 .8 1  in  the  silver  extraction.  In  reality,  there  was  an 

improvement  in  extraction,  both  of  gold  and  silver:  the 
contradiction  of  this  statement  by  the  figures  above  being 

explained  by  the  manner  in  which  the  contents  of  the  ore 
milled  were  calculated.  HatJ  the  gold  and  silver  in  the 

products  of  last  year  been  added  to  the  gold  and  silver 
in  the  residue  discharged  from  the  plant  and  these  results 

been  taken  as  the  gold  and  silver  contents  of  the  ore  milled, 

as  was  done  this  year,  the  extraction  for  the  year  1910-1911 
would  have  been  90%  of  gold  and  90.01  of  silver. 

The  milling  costs  for  the  year  1911-1912  were  $0,208  per 
ton  lower  than  during  1910-1911.  The  direct  milling  cost 

pes  ton  for  1910-1911  was  $2,732,  indirect  $0,212,  total 

$2,944.  The  direct  milling  cost  per  ton  for  1911-1912  was 
$2,532,  indirect  $0,204,  total  $2,736.  A  decrease  in  the 
direct  cost  amounting  to  $0.20  per  ton.  indirect  $0,008. 

total.  $0,208  per  ton,  as  above.  A  further  analysis  of  the 
cost  sheets  shows  that  the  reduction  of  $0,200  per  ton  in 

the  direct  costs  is  made  up  of  a  reduction  of  $0.0716  per 
ton  for  labor,  $0.1376  per  ton  for  supplies,  total  $0.2092, 

and  an  increase  of  $0.0092  per  ton  for  power,  leaving  the 
net  reduction  $0,200  per  ton. 
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,      \    Bjgta  of  the  company,  list*  1 1 »«-  divi 
dendi  paid  aa  below  : 

NO 
1 

3 
4 
I 
t : 
I 

i" ii 

!l 14 
n 
16 
17 
18 
19 
10 
II .... 

24 
26 

•27 

paid. 
.1 II  Iv 

II,  1*01 
A|.rll  II,  1»0« 
July     II • 

II,  1907 
April  I Jul) 

Oct 
July     II,  1908 

April  II,  1901 
July     II,  1001 

II,  1001 
Jan.     II,  1010 
April  II,  1010 
Julv     II,  1910 
Oot    ii,  ioio 
Jan.     II,  1011 
April  II,  1011 

Julv    II,  19" I  let 
Jan.     10,  19 
April  20.  1912 

11 
1911 

It 

It ■ 

in 

40 

40 
40 

40 

40 

in 

40 

Alili'illil 

:  ,0,   

160,   

160,   

150,   
:  >0,   

ISO   

160,000 

150,   
360.000 
400,000 
  ,000 

inn. nun 

400,000 400,000 

Hill, nun 
400,000 
400,000 

$8,850,000 •Declared   March   II.   1911, 

In  addition  to  the  dividends  above,  in  February  1905  the 
company  retired  its  issued  and  outstanding  preferred  stock, 
with  interest,  amounting:  to  a  total  of  $380,557. 

The  balance  sheet  of  the  company  shows  its  assets  to 
be  as  below: 

Property   $1,410,010.22 
•Exhaustion  of  ore  deposits,   to  date         859,817.42 

5  50,222.80 
59.573.81 Plant    and    betterments   

Total   property,  plant  and  betterments    $609,796.61 
Stocks  and  bonds  owned    3J51.578.50 

Total    Investments      $3,151,578.50 
Loans  and  advances  to  subsidiary  companies....  56.037.71 
Accounts  receivable: 

Miscellaneous         17.129.93 
Desert  Power  &   Mill  Co    89,890.38 

Materials  and  supplies    39,765.61 
Net  value  of  ore   on  dump    248,319.33 
Stored  ore  at  mill  at  cost  of  mining  and  handling  39,931.27 
Loans  on  collateral       50,000.00 
Certificates    of   deposit       325,000.00 
Cash        479,043.78 

Total   current  accounts      $1,315,118.01 
Deferred   charges    (unexpired   insurance)    1,527.18 

Total    assets      $5,108,050.30 

•This  exhaustion  of  ore  deposits  at  $1.54  per  ton,  from 
the  period  January  1,  1909,  to  February  29,  1912,  Is  placed 
upon  the  books  of  the  company  in  accordance  with  the  rules, 
regulations,  and  instructions  of  the  U.  S.  Internal  Revenue 
Service. 

It  is  interesting  to  note  that  the  surplus  of  the  company 

is  invested  in  large  part,  though  not  wholly,  in  local  securi- 
ties.    The  complete  list  is  as  below: 

Tonopah  &  Goldfield  Railroad  Co.  common  stock. 
Tonopah  &  Goldfield  Railroad  Co.  preferred  stock 
Desert  Power  &  Mill  Co.  mill   
Esmeralda  Power  Co.  stock   
Tonopah  &  Crystal  Water  Co.  stock   
Tonopah  Banking  Corporation  stock   

(Par.  val.  bonds.) 
Reading  Co.   gen.   mtg.    4%   bonds   $350,000 
Southern  Pacific  Co..  San   Francisco  Ter- 

minal  first  mtg.  4%   bonds      225,000 
Public  Service  Corporation  of  New  Jersey 

gen.  mtg.  5%  bonds      100,000 
Kansas  City.   Ft.  Scott  &  Memphis  R.  R. 

Co.  refunding  4%  bonds      100,000 

Manufacturers  "Water  Co.  5%  notes        75,000 Great  Northern  Ry.  and  Northern  Pacific 
Ry.   joint    (C.   B.    &   Q.)    4%   bonds        50,000 

Jamestown,   Franklrn   &    Clearfield   R.   R. 
Co.  first  mtg.  4%  bonds        50,000 

Pacific  Power  Co.  first  mtg.  6%  bonds....      40,000 
Midway  Milling  Co.  first  mtg.  6%  bonds.  .      35,000 
Loans  on  collateral      
Loans  to  subsidiary  companies   
Certificates    of    deposit   
Selby  Smelting  &  Lead  Co.   mill  products   
Cash   
Absorption   in    Desert   mill   
Storehouse   supplies      
Ore  on  dump  at  Tonopah   
Ore  at  Desert  mill   
Accrued  interest  on  loans  and  bonds   
Prepaid    insurance      
Accounts  collectable,  miscellaneous     

$988,700.00 283,400.00 
800,000.00 
127,200.00 

3,241.00 

1,400.00 

342,375.00 

79,750.00 
75,000.00 

48,000.00 

47,062.50 
39,000.00 

13,000.00 
5O.000.00 
58,918.39 

325.000.00 
219.695.29 
886.266.65 
53,860.00 

126,142.43 
248,349.33 
48,197.36 

14,249.25 
6,930.50 
1,682.89 

Total   invested      $5,189,870.59 

From  this  amount  there  are  deductions  for  accrued  taxes, 

accounts  payable,  insurance,  net  exhaustion  of  ore,  amount- 
ing to  $509,828.48.  The  whole  report  indicates  that,  what- 
ever may  be  the  success  of  the  company  in  reinvesting  its 

surplus  and  operating  a  new  mine,  it  has  done  excellently 
with  the  Mizpah. 

The  Way-Arbuckle  Process  at 
Benoni 

Job  i\m  am  rc  i 

During  the  past  twelve  months  some  interest   baa  I   n 
ad  by  the  announcement  that,  although  the  Bail 

Rand  Proprietary  Mini's  decided  against  the  adoption  of 
the  Arbuckle  process,  the  Benoni  Consolidated  Mines,  on MILL 
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the  recommendation  of  the  consulting  engineer,  has  de- 
cided to  adopt  it,  subject  to  certain  modifications,  at  the 

Benoni  mines.  In  its  altered  form  it  is  called  the  Way- 
Arbuckle  process  and  possesses  several  new  features.  The 

most  interesting  of  these  is  the  proposed  continuous  treat- 
ment of  the  sand  and  slime  by  using  the  Arbuckle  dewater- 

ing  and  thickening  cones  in  conjunction  with  the  Way- 
Arbuckle  agitators  and  the  extensive  use  to  be  made  of 
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the  Stadler  classifier.  There  is  nothing  novel  in  the  stamp- 
mill,  why*  consists  of  55  stamps,  2000  lb.  each,  and  is 

designed  according  to  the  results  of  the  experiments  made 
from  time  to  time  by  the  Mines  Trials  Committee  of  the 
Chamber  of  Mines,  so  as  to  obtain  the  highest  effieieney 

with  stamps  and  tube-mil. 

The  real  objects  are  to  obtain  a  maxjmnm  crashing  effi- 
ciency and  to  simplify  the  treatment  of  sand  and  slime, 

and  to  reduce  the  time  necessary  for  their  handling  to 

a  minimum.  But  the  simplification  of  the  treatment  of 
the  combined  sand  and  slime  at  one  eontinooos  operation 

and  in  as  many  hoars  as  the  ordinary  system  takes  days, 
has  attracted  the  most  attention,  and  it  is  just  this  part 

the  process  that  seems,  so  far.  to  have  failed.  Had 
it  succeeded  as  anticipated  by  Mr.  Way.  it  would  not 

only  have  saved  time  and  expense,  bat  would  probably 
have  at  the  same  time  materially  reduced  the  capital  cost 

of  Rand  reduction  plants.  But,  like  the  Gieseeke  mill,  it 
seems  to  have  proved  a  failure  as  yet.  though  a  short 

detailed  description  of  the  process,  together  with  a  flow- 
sheet of  the  plant,  may  not  be  without  interest. 

Be&fring  to  the  flow-sheet,  it  will  be  noticed  that  the 

mill-pulp  is  classified  by  four  Stadler  classifiers,  the  over- 
flow joining  the  discharge  from  the  tube-mills,  and  is 

raised' by  pumps  to  other  classifiers,  where  the  separation 
of  the  -i-60-mesh  can  take  place  without  overloading  the 
tube-mills  with  -60-mesh  material.  The  underflow  from 

these  classifiers  is  returned  to  the  tube-mills,  and  the  over- 

flow to  tbe  28  shaking-tables. 

-    passing   over   these   shaking-tables    tbe    pulp    is 
again  pumped  to  Stadler  classifiers,  the  overflow  go: 

Arbuckle  dewatering  cones,  and  the  overflow   to   a 

•    filter-table.     From    tbe    dewatc 

and   f'al'i'  he  water  passe*  to  the  return   - 
as   well    a- 

tabl<  he  first  set  of  agitators  to  be  mixed  with 

Arbuckle   agita- 
rc-rated    for    four   or 

during  which  fan  i  should  be  practically  diss- 
It    is  aga  ler   classifier,   the   overflow 

pas-  Arbuckle  thick'  and  the   under- 
flow here  with  tbe  under- 

flow iassifier  it  is  mixed  wilh  weak  cyanide  solu- 
tion. The  overflow  from  the  cones  is  run  to  the  zinc-boie-. 

the  overflow  being  pumped  to  the  first  set  of  four  mixing 
agitators.  The  pulp  under  agitation  with  the  cyanide 

solution  passes  fron  t  of  agitators  to  two 
sets  of    Stadler  .    run    to   a 

20-ft.  Caldeeott  fflter-taMe.    The  overflow  goes  to  the 
and  set  of  tUeb  The  residue  when  taken  from 

the    Caldeeott    table    is    quite   dry   and    passes  direct   to   a 

belt,  while  the  slime   pulp,  after  being  dewatered,  i- 
■1   to  the  dump  by  the  residue-sand  belt. 

The  reduction  plant  was  started  near  the  end  of  last 

year,  and  it  was  soon  known  that  trouble  was  being  experi- 
d  with  the  handling  of  the  slime.  However,  at  the 

end  of  November  it  was  officially  announced  that  the 
milJ  was  crushing  at  the  rate  Ot  500  tons  per  day.  and 

that  the  mill  and  sand  plant  were  running  smoothly.  As 

regard)   '  plant,  the  consulting  engineer  as* 
the  board  that  it  will  lie  a  proved  success  as  soon  as  a 
few  initial   mechanical  difficulties  ar<-  The  slime 

I  ilting 
ad    with    the 

ultimate  effieiei  of  the  whole  of  the  redac- 

tion  plant. 
The  first  deelaral  ■   of  running 

the   reduction    plant   was   glide   last    January,   when    17.000 
been  milled  with  a  yield  avert 

ton  at  a  e  2<i.  per  too  for  mining  and  n 

showing  I  loss  of  practically  3s.  per  ton.  while  daring 
raary  19,000  to  irbieh,  with  a  yield  of  19s. 

7il.   per  ton,  .just  managed   to  pay  expenses.     The  slime 
vliile  is  being  stored, 

oanager  reports  as  followg  to  the  end 

"The  preliminary  running  'if  the  reduction  plant  has  proved 
satisfactory  so  far  as  the  crushing  and  sorting  station,  the 

mill  and  tube-mills,  and  the  waste-rock  conveyors  are  con- 

cerned. In  the  cyanide  plant  it  was  found  that  the  de- 
ration of  the  settled  slime  by  means  of  tbe  screws  at- 
tached to  tbe  Arbuckle  settling-cones  was  not  feasible,  and 

centrifugal  paunpe  were  installed  beneath  each  set  of  cooes. 

Tbe  thickened  slime  is  now  drawn  off  from  the  under- 

side of  the  cones  and  pumped  direct  to  the  treatment  agi- 
tators. Tbe  same  operation  is  performed  after  treatment 

and  the  residue  delivered  to  a  slime-dam.  It  appears, 
however,  that  with  this  latter  method  of  dealing  with 

tbe  settling  capacity  of  slime,  the  nine  Arbuckle  cones 
are  insufficient  for  the  slime  product  from  a  mill  feed 

of  20.000  tons  per  month.  The  absorption  of  gold  which 

invariably  takes  place  in  a  new  plant  accounts  for  tbe 
low  actual  extraction  from  November  12  to  December  31. 
and  will  affect  tbe  extraction  also  to  a  less  extent  during 

the  month  of  January.'"  With  this  description  of  tbe 
results  of  the  first  run  of  this  plant,  tbe  consulting  engi- 

Mr  Way.  expressed  his  entire  agreement,  pointing 

out  that  certain  additions  to  the  cyanide  plant  will  be 

necessary  to  bring  it  up  to  the  capacity  for  which  it  was 

intended,  and  he  was  of  tbe  opinion  that  when  these  addi- 
tions were  made  the  company  will  have  a  plant  capable 

of  giving  a  high  extraction  which  will  be  mechanically 
efficient  at  a  satisfactory  working  cost. 

The   Jumpers   Gold    Mining    Co..   Ltd..   which   holds   a 

large  interest  in  the  Benoni  Consolidated   Mines,  consid- 
ered  it   advisable   to  call   in   an   independent   engineer  to 

report  on  tbe  whole  position,  and  W.  Laurie  Hamilton  was 
red.     In  his  report  be  has  no  fault  to  find  with  the 

_'  and  crushing  plant,  but  definitely  states  that  the 
Way-Arbuckle  plant  as  erected  at  this  mine  has  not  proved 

•ess.     He  doe-  not  condemn  the  process,  as  it  seems 
that    with   certain    modification   and   additions   it    may   be 

made  a  sneeeas.     The  Caldeeott  tables  do  good  work,  but 

the  Arbuckle  slime  dewatering  and  thickening  cones  failed 
to  dp  the  work  for  which  they  were  intended,  and  with 
these  cones  Mr.  Hamilton  does  not  recommend  further  ex- 

periment.    Tbe  main   principle  of  the  process  was  to  re- 
mix the  sand  and  slime  after  dewatering.  and  re-treat  the 

mixtures  in  the  32  agitators,  but   owing  to  the  failure  of 
-'•new   cones,    the    treatment    of    the   slime    had    to   be 

abandoned.      This   militated    against    the    complete    so 
of  the  agitators,  as  the  presence  of  the  slime  would  help 

materially  in  the  agitation.     Yet  in  spite  of  this  drawback. 

Dg  as  the  treatment  was  continuous  and  without  un- 
ij    was   fairly  successful.     There  was 

roper  arrangement  for  drawing  off  the  contents  of 

any  individual  tank  when  for  any  reason  it  became  neces- 
sary to  cut  it  out  of  the  circuit,  and  in  the  event  of  any 

unforeseen  stoppage  of  the  circuit,  all  the  agitators  at 
once  silt  up.     Recently  a  failure  at  the  transformer  house 

ff  the  power  for  31  '■>  hours,  with  the  result  that  the 
agitators  became  silted  up  to  such  an  extent  that  it  took 
12   hours   to   get   them   running   again.     Another  stoppage 

j  minutes  of  the  air-compressor  caused  2  hours  stop- 
.   and  these  stoppages  affect   everything  back   to  and 

including    the    mill.      An    arrangement    to    obviate    this    is 
absolutely    necessary,   including  iiotion    of   some 

arrangement  for  the  dewatering  nones,  and  then  per- 
haps the   plant   may  be   fairly   sneeesafnj    in    treating  botii 

and  slime.  F.  L.  Bosqni  i-  also  reporting  on  the 

plant. Traxsyaal  gold  output  for  the  month  of  March  has  been 

declared  at  830,723  fine  oz..  valued  at  £3.528.018.  In- 
cluded in  this  total,  which  is  the  highest  yet  recorded,  was 

reserve    gold    amour'  70,143    fine    oz..    valued    at 
046. 

The  Comx  Rabtoe  CoarsOLlDATED  Company  of  BOUOH- 
ton,  is  about  to  add  to  the  traction  equipment  of  its  mines 
five  4-ton  electric  trolley  mining-locomotives,  purchased 
from  the  General   Electric  Company. 

THE  Elmore  vacuum  plant  at  the  mines  of  the  Sulitjelma 

company,  Norway,  produced  884  tons  of  copper  concentrate 
'luring  the  month  of  April. 
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Work  of  the  Chino  Copper  Company 

Bj  D,  C.  •'  v.  1,1.1s.. 

•.WiHiii./  /'■  Since  the  last  report  :i  number  of 
additional  mining  claims  nave  been  patented  and  some 
eoangea  bave  been  made  mi  otber  accounts  in  the  unpatented 

li*t  of  claims,  A  Dumber  of  loeationa  lying  outside  "t  tin' 
mineral  lone,  ami  therefore  having  no  value  except  for  sur 

were  found  i"  be  superfluous  ami  were 
abandoned.  A  few  additional  loeationa  and  purchases  bave 
been  made,  with  the  resull  thai  the  total  number  of  claims 
now  owned  and  controlled,  either  by  patent  or  location,  is 

1-1-1.  i)i'  this  number,  Bnal  patent  has  been  received  i"' 
Pinal  receipts  from  tin'  Land  Office  have  been  issued, 

covering  36  others,  leaving  only  13  claims  npon  which  it  is 

ami  the  titles  or  other  evidences  "t  ownership  ami  control 
are  in  a  satisfactory  state  throughout. 

Development  and   Improvements  <ii   the   Mine.     On    the 

dale  id'  the   last   annual   report,  208  dril]  boles,  together 
with  nndergr   id  work,  bad  developed  a  total  "t  a  little 
less  than  10,000,    tons  of  ore.    After  that  dat   ly  a 
comparatively  small  amount  <>r  underground  work  was  done 

I'm-  development    purposes,   as   it    soon    1   ame   apparent 
that  a  much  greater  percentage  of  these  ore  deposits  could 
l.c    mined    by   steam -shovel   than    was   at    that    time    thought 
possible,  and   il    will  he  unnecessary  lu  dn  any    isiderablc 
amount  of  underground  mining  for  a  great   many  years. 

r 
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necessary  under  government  regulations  to  do  further  work 
before  patent  can  be  procured.  The  total  acreage  of  all 
claims,  patented  and  unpatented,  is  2643,  of  which  2412 

are  covered  by  patent  and  receiver's  certificate,  leaving  231 
acres,  covering  which  application  for  patent  has  not  been 
made.  The  company  also  owns  at  Santa  Rita,  New  Mexico. 
160  acres  of  patented  lands  acquired  under  agricultural 
entry,  making  the  total  area  of  all  classes  of  claims  and 
lands  owned  at  Santa  Rita  2S03  acres.  This,  together  with 
some  small  areas  and  rights  of  way  in  connection  with 
which  surface  rights  only  have  been  purchased,  rounds  out 

the  property  into  a  solid  block  of  ground  containing  every- 
thing in  the  vicinity  that  is  at  all  likely  to  be  of  value  or 

needed  either  for  mining  or  surface  uses. 

Millsite  and  Water  Right  Property. — The  total  area 
owned  and  controlled  at  Hurley  and  in  that  vicinity  for 
millsite  purposes  and  in  connection  with  water  rights  is 
7156  acres.  Of  this  total.  677  acres  is  leased  from  the 

state  and  individuals,  the  area  owned  by  the  company  being 
tberefore  6479  acres.  This  comprises  all  the  lands  that  are 
now  or  are  likely  at  any  time  in  the  future  to  be  required, 

*From  annual  report  as  general  manager  tor  the  period 
ended  December  31,  1911. 

Development  by  drilling  was  continued  until  about  October 
1,  1911,  at  which  time  467  holes,  aggregating  a  total  of 

182,000  ft.  of  drilling,  bad  been  completed.  Of  this  num- 
ber, 409  holes  showed  ore  of  commercial  value.  The  aver- 
age depth  of  the  holes  proving  the  existence  of  orebodies 

was  385  ft.,  and  the  average  thickness  of  the  ore  so  dis- 
closed is  107  ft.  Drilling  of  the  area  in  which  these  holes 

were  situated  was  completed  in  such  a  way  that  all  of  the 

ore  is  now  properly  classed  as  fully  developed.  The  prin- 
ciple of  drilling  regularly  on  the  corners  of  200-ft.  squares 

was  followed,  except  where  there  was  any  irregularity  of 
the  ore  occurrence  or  uncertainty  as  to  value,  and  in  such 
eases  the  ground  was  drilled  at  more  frequent  intervals 
wherever  necessary  to  fully  demonstrate  the  facts. 

The  total  ore  so  developed  is  54,970,646  tons,  containing 
an  average  of  2.24%  copper.  Of  this  quantity,  it  is 
estimated  that  something  over  32,000,000  tons,  or  nearly 

60%,  can  be  mined  by  steam-shovel.  The  average  grade 
of  ores  that  will  be  mined  in  this  way  is  slightly  less 
than  the  average  grade  of  all  ores  developed,  being  2.21% 
copper.  Calculations  as  to  the  percentage  of  ore  that 
may  be  more  economically  mined  by  steam-shovel  than 
by  underground  methods  are  based  on  mining  by  this  means 
to  a  depth  of  not  exceeding  200   ft.   below  the   average 
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surface.     In  certain  portions  of  the  ore  deposits  it  will  be 

desirable  and  practicable  t"  extend  steam-shovel  or 
pit   mining  i"  considerably  greater  depths,  and  thei 
the  percentage  of  ores  thai  will  actually  be  mined  i 
way  will  be  considerably  greater  than  thai  stated. 

Fun  l  meats  will  unquestionably  result   in  the 

disclosure  of  large  additional  tonnages,  particularly  in  a 

southwesterly  extension  on  the  south  side  of  Santa  Rim 

creek,  where  sufficient  drilling  was  done  before  develop- 
ment operations  ceased  i"  indicate  extensive  orebodies  of 
commercial  grade.  These  bodies  will  not,  however, 

connect  directly  with  the  main  orebody  now  developed,  and 
will  probably  be  mined  entirely  by  underground  methods. 

and  consequently  the  plans  for  mining  them  and  methods 
of  developing  tor  that  purpose  will  not  be  affected  in  any 
way  by  the  extraction  of  the  orebodies  on  which  we  are 

now  working,  and  as  we  have  already  proved  a  quantity 

of  ore  sufficient  to  supply  to  its  full  capacity  the  mill 
we  are  now  completing,  for  approximately  thirty  years, 
it  was  not  deemed  necessary  at  this  time  to  continue  the 

development    of    further   reserves. 

The  mine  lias  been  provided  with  commodious  shops, 

warehouses,  etc.,  as  well  as  living  quarters  tor  officers  and 
ployees,  and  no  further  construction  or  facilities  of 

these  kinds  will  be  necessary.  Electric  power  for  all  min- 

ing and  domestic  purposes  is  being  supplied  from  the  cen- 
tral   steam-plant    at    Hurley.      Resultant    upon    the   decision 

to  increase  the  mill  capacity  from  3000  to  .>ooo  tons  per 
day.  it  was  necessary  to  increase  the  steam-shovel  and 

locomotive  equipment.  The  company  now  has  (i  steam- 
shovels   and    0    locomotives    in    use,    and    2    additional    1   i- 

molives  have  been  ordered.  Permanent  trackage  arrange- 
ments and  yards  connecting  with  the  Santa  Vi  railroad 

have  been  completed.  The  total  trackage  owned  by  the 

company  in  these  yards  and  about  the  mine  on  January  1 

was  about  10.5  miles,  and  it  is  estimated  that  the  comple- 
tion of  the  entire  system  will  require  some  eight  miles  of 

additional   (racks. 

Operations  at  the  Mine. — The  total  quantity  of  mate- 
rial moved  by  steam-shovels  up  to  the  end  of  1!»11  was 

nearly  2,000,000  yards.  Of  this  quantity  1.7011.1101)  yd. 
was  waste,  the  remainder  being  ore  of  a  more  or  less  oxi- 

dized character.  The.  latter  was  put  in  stock-piles  for 
future  use.  except  as  to  a  comparatively  small  tonnage 
sent  to  the  mill.  The  average  cost  of  steam-shoveling  for 

the  period  was  31.68c.  per  yard,  being  equivalent  to  a  little 

over  15c.  per  ton.  At  the  present  time  the  quantity  of 
Stripping  and  ore  being  handled  amounts  to  about  250,000 

CU.  yd.  per  month,  the  cost  being  about  26e.  per  en.  yd.. 
and  it  is  believed  that  the  average  cost  applying  in  the 
future  will   nol   exceed   this  figure. 

All   of   the   ores   mined    and   sent    to   the   mill    bavi 
near  the  surface  of  the  Romero.  Whim  Hill,  and 

f'hino  sections— most  of  it  from  the  Romero,  the  largest pit  now  opened.  The  upper  ore  zones  that  have  been  and 
arc  now  available   for  mining   in    these  three  sections,   and 

ially   the   Romero,  contain   considerable  quantities 
oxidized    material    which    it    is    necessary    to    send    to    the 
mill   or   to   tl„-  ore  stock-piles   in   order  to  avoid   wasting 
about  equal  amounts  oi   g   1  concentrating  ore  associated 
with  it.  The  result  of  this  situation  is  that  the  ore*  which 
has  been  going  to  the  >:;tains  approximately 

nt    in   the   form   of   carbonates, 

which  an  .able  in  large  percentage  by  oo 
tration.  This  condition  will  prevail  for  several  months 
with  respect  to  [he  orebodies  in  question,  or  until  the  first 
s(e:i,:  ting   about    40    ft.    in    thickness 
of  ,1:  '  noved.     In  the 
the   character  of   the  gradually   improving   in 
sections  from  which  we  are  now  producing,  and  it  is  ex- 

pected  that,   by  the  mi. Idle  of  the  current   year,   the 
-   to  the  mill  will  be  fully  up  to  ave 

i  quality  thai  good  recoveries  cat 

Construction   ana      ;  ,      .rmg  f,,r 
the  plant  was  started  early  in  July  1010.  and  the  laying 
of  concrete  foundations  was  begun  early  in  October.    The 

mill    was   then    designed    to    he    built    in    three  sections,    but 

sequently,  on  account  of  the  rapid  increase  of  tonnage 
at  the  mine,  it  was  decided  to  add  two  additional  sections 

and  build  the  plant  with  a  capacity  of  5000  tons  per  day. 
The  first  seetian  was  completed  and  started  on  October  lli. 
1011.  about  fifteen  months  after  the  commencement  of  con- 

struction work.  The  second  section  was  put  in  commission 

about  the  end  of  December,  and  the  third  section  was 

placed  in  operation  on  April  1.  1012.  The  fourth  section 
will  be  ready  to  start  about  dune  1.  1012.  and  the  fifth 

i  before  the  first  of  September.  The  two  sections 

now  in  operation  have  demonstrated  a  capacity  of  more 
than  1000  tons  per  day  each  during  the  months  of  February 
and  March,  and  it  is  proved,  therefore,  that  the  completed 
plant  will  readily  have  a  capacity  of  5000  tons  per  day. 

Tin-  power-plant,  designed  primarily  for  the  requirements 
of  a  3000-ton  concentrator  in  addition  to  the  requirements 
of  the  mine,  has  proved  ample  in  capacity  to  accommodate 
the  enlarged  concentrator,  and  it  will  not  be  necessary, 

therefore,  to  extend  this  department.  The  mill,  power-plant, 

shops,  ami  other  buildings  are  of  steel  and  concrete,  and, 

therefore,  fireproof.  The  four  sources  of  water-supply 
serving  the  concentrator  have  been  thoroughly  developed 

and  equipped,  and  have  proved  capacities  fully  up  to 

those  anticipated.  In  connection  with  the  mill  the  com- 
pany has  constructed  and  owns  some  sixty  buildings,  in- 

cluding offices,  boarding-houses,  and  residences,  for  the  ac- 
commodation of  officers  and  employees.  All  of  the  build- 

ings and  improvements  of  the  town  of  Hurley,  excepting 

a  few  tent-houses,  are  owned  by  the  company. 
Since  the  first  starting  of  the  mill  in  November,  no  diffi- 

culties of  importance  have  been  encountered,  either  mechan- 
ical or  otherwise,  and  it  has  been  found  that  no  alterations 

of  any  material  consequence  will  be  necessary,  either  as  to 
design  or  methods  of  operation.  The  yield  in  pounds  per 

if  ore  treated  has  been  such  that  the  commercial  results 

have  been  very  satisfactory  under  the  circumstances. 
During  the  months  of  November  and  December,  a  com- 

paratively small  tonnage  only  was  being  treated  in  one  sec- 
tion of  the  plant.  This  section  started  up  in  October  on 

ah.. ul  o(IO  tons  per  day.  and  the  usual  adjustments,  inci- 

dent to  starting  such  an  institution,  prevented  the  average 

treatment  of  more  than  about  700  tons  per  day  in  Decem- 
ber. The  yield  for  the  entire  period  of  copper  contained 

in  concentrate  was  a  little  over  241;,  lb.  The  grade  of 
concentrate  was  comparatively  low.  partly  because  it 
contained  a  considerable  amount  of  carbonates,  this  re- 

sulting in  correspondingly  increased  smelting  costs:  and 

operating  costs,  in  general,  were  naturally  high  on  account 
of  irregularities  of  operation  attending  the  starting  up  of 
a  new  plant,  and.  especially  so.  in  connection  with  so  small 

a  percentage  of  its  tonnage  capacity.  However,  the  total 

of  producing  copper  for  the  full  period  the  mill  was 
in  operation  before  the  end  of  the  year,  was  a  little  less 

than  10c.  per  pound.  In  January  of  the  current  year,  on  a 
yield  of  only  a  little  over  22  lb.  per  ton  and  a  tonnage  rate 

of  Son  tons  per  section  for  the  two  sections  then  in  opera- 
tion, the  total  cost  per  pound,  including  all  expenses  of 

every  nature,  was  Sc.  At  the  time  of  this  writing,  the 

final  results  are  not  available;  but.  during  that  month,  the 

plant  averaged  in  the  neighborhood  of  1100  tons  per  sec- 
tion for  the  actual  running  time  of  the  two  sections  then 

in  operation,  and  it  is  now-  estimated  that  the  cost  of  pro- 
ducing copper  for  that  month,  on  a  yield  per  ton  very 

similar  to  that  for  January,  will  not  exceed  7%c.  per 

pound.  Approximately  the  same  rate  of  tonnage,  and 
conditions  generally,  are  applying  to  March  operations, 

and  the  costs  stated  will  be  improved  as  we  can  decrease 

milling  and  all  other  expenses  through  the  treatment  of 
larger  tonnages  and  secure  from  the  mine  a  better  grade 

and  quality  of  ore.  Taken  as  a  whole,  the  recoveries  of 

the  class  of  copper  minerals  reasonably  amenable  to  con- 
centration have  been  excellent,  as  high,  in  fact,  as  those 

y  other  plant  in  the  country  with  the  operation  of 
which  I  am  familiar;  and  the  design  and  arrangement  of 

the  plant  power-house,  and  all  accessories  are  such  that 

very  cheap   milling  will   be   possible,   and   the  results  as  to 
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mill i-  its  in 

(Ins  department  will  ln>  considerably  below  our  estimab 

I'll.-  grade  unil  quali  ••  iuv   proving  to 
Ih    whin  liiul  been  expected,  ami  tbe  smelting  H 

is.  therefore,  en  economical  one.    The  service  oi  the    \ 

Topaka   >v.    Santa    W   railway   in   transporting   oret 
troaa  the  minaa  to  tbe  mill  and  the  concentrate  fr    the 

aerator  p>  the  smelter  at  Kl  Paso,  is  proving  ei 
satisfactory.  Power  plant  costs,  even  operating  at  small 

capacity,  have  already  proved  nearly  as  low  us  ii  was  esti- 
mate,! iIh'v  would  be  eventually  ;it  full  capacity,  and  it 

therefore  appears  that  this  factor  of  cost  will  be  sub- 
stantially lower  than  had  bean  expected.  In  fact,  all  ale 

ments  iii  the  situation  warrant  the  assertion  that,  within 

the  currant  year,  Hi   >mpany  will  regularly  produce  cop 

imt  at  a  cost  substantially  lower  than  lias  ever  been  Btated 
in  any  official  estimate  it  report. 

Placer  Mining  in  the  Province  of 

Quebec 
By  11.  A.  Ball 

Placer  gold  was  first  found  in  the  Province  <>t'  Quebec 
77  years  ago,  ami  mining  lias  been  carried  on  there  in  a 

desultory  fashion  ever  since.  The  known  area  of  gold- 

bearing  gravel  is  small  compared  with  tbe  deposits  of  the 

Pacific  Coast,  although  placer  gold  lias  been  found  in  sev- 
eral counties  of  the  province.  These  deposits  have  been 

examined,  at  various  limes,  by  men  connected  with  (lie 

mining  bureau  of  the  Dominion,  but  they  have  had  to  work 

under  -reat  difficulties,  chiefly  owing  to  physical  c   litions 
resulting  from  glacial  action,  and  no  tenable  theory  con- 

cerning the  origin  of  the  placer  gold  found  there  has  been 
advanced. 

The  principal  district  attracting  attention  at  the  present 
time  is  in  the  basin  of  the  Chaudiere  river,  where  the  mining 

rights  to  70,000  acres  of  land  in  the  seigniory  Regaud- 

Yaiulrciiil  have  been  acquired  by  a  Montreal  company  which 
has  already  done  considerable  prospecting  and  development 
work  on  the  Gilbert,  des  Plantes,  and  Moulin  rivers,  the 

three  principal  gold-bearing  tributaries  of  the  Chaudiere. 
in  the  seigniory.  The  work  of  this  company,  the  Champs 

d*Or  Rigaud-Vaudreuil.  has  attracted  considerable  atten- 
tion in  eastern  Canada,  and  has  resulted  in  the  locating. 

or  blanketing,  of  all  the  available  land  in  the  neighboring 

Famine  and  du  Loup  rivers.  The  Quebec  mining  laws  are 
very  liberal,  and  for  a  fee  of  $10  an  individual  may  take. 

out  a  miner's  license  entitling  him  to  locate  200  acres  of 
land,  patented  or  otherwise.  The  surface  of  most  of  the 

land  is  patented,  but,  as  a  rule,  the  patents  do  not  include 

the  mineral  rights,  which  are  still  retained  by  the  Govern- 
ment. 

According  to  government  reports,  more  than  half  of  the 

placer  gold  won  in  Quebec  came  from  shafts  and  drifts  in 

a  pre-glacial  channel  in  the  Gilbert  River  valley.  Royalty 
was  paid  on  over  $1,000,000  in  gold  taken  from  a  con- 

tinuous strip  of  this  channel,  IV2  miles  long.  This  strip 
escaped  the  destructive  glacial  movement  which  broke  and 

displaced  the  rest  of  the  gravel  deposit  in  the  Gilbert  and 

elsewhere.  Some  of  the  mining  companies  working  on  the 

Gilbert  paid  small  dividends,  but  owing  to  crude  mining 

methods,  poor  labor,  underground  water  and  quicksand, 

irregularities  of  gold  distribution,  etc..  reports  show  that 
the  expenses  generally  exceeded  the  production,  although 

some  of  the  gravel  was  extremely  rich.  'When  the  working's 
reached  the  point  where  the  gravel  was  replaced  by  ban-en 
material,  mining  ceased  on  the  Gilbert. 

For  eight  months  I  directed  the  work  of  four  drills  in 

the  Gilbert  basin,  searching  for  the  continuation  of  the 

channel,  but  the  pay-gravel  seems  to  have  been  wiped  out. 
At  the  upper  end  of  the  old  workings  I  found  a  small 
block  of  virgin  ground  with  four  or  five  feet  of  rich  bottom 

gravel  capped  by  40  ft.  of  clay,  but  persistent  drilling  up- 
stream showed  no  further  traces  of  this,  although  the  val- 

|ej    was   closely    drilled    from    rim    to    rim.      Drilling  down 

stream  was  al   isatisfactory.     Earl}   in   1910  I  Btarted 

the   prospecting   work  on    Ruiasosu   dea    Meulea,   a   small 

tributary  of  the  Moulin,  with  g   I  results  from  tin-  i" 
ning.  ami  by  means  of  shafts  and  dnits  blocked  out   a 

rea  1  gravel   to  warrant    the   I'lain 

the  present  plant,    'fins  gold  beat  I  lies  on  a  bench 
paralleling  tbe  supposed!;  original  bed  of  the  Btream  which 

is   now   filled   with   glacial   debris.      Il    e.insisls  of    from   '_'  lo 

"1  ft.  of  gravel  lying  on  the  bedrock.  This  gravel  is  pe- 
culiar, being  1   posed  mainly  of  clay  slate  pebbles  held  in 

a  mass  of  siicky  yellow  clay  of  the  consistence  of  putty  and 

rich  in  coarse,  smooth,  rounded  gold.  Over  the  gravel  is  a 

layer,  several  feel  thick,  of  boulders  ami  barren  blue  clay 
with  a  capping  of  boulders,  loam,  and  sand,  carrying  a 

little  gravel  an. I  line  l],ik\  -oil.  The  depth  of  this  cap  in- 
creased rapidly  with  the  bill  slope. 

K'uisseau  des  Meules  is  llat  and  rather  narrow,  with  steep 
hills  on  both  sides.  The  bedrock  grade  is  only  2.35' ; ,  which, 
with  the  limited  supply  of  water,  necessitates  tbe  elevating 
of  the  tailing.  There  is  little  water  in  the  stream  after  the 

spring  freshet,  and  in  order  to  get  water  under  sufficient 

head  for  bydraulicking  it  was  necessary  to  tap  Lake  Port  in, 
nearly  seven  miles  away.  Across  one  end  of  the  lake  was 

built  a  plank-faced  log-cribbed  dam,  700  ft.  long  and  10  ft. 
high  on  the  slope,  making  a  splendid  reservoir  three  miles 

long  ami  one  and  one-half  wide.  From  this  the  seven  and 

one-half  mile  ditch  delivers  1500  miner's  inches  of  water  to 
the  penstock,  246  ft.  above  the  bedrock  at  the  mine. 

The  ditch  digging  was  difficult  and  costly;  nearly  one- 
third  of  the  line  had  to  be  blasted  through  tough  slate  bed- 

rock; a  large  portion,  passing  through  swamps  and  muck, 
had  to  be  sheathed;  over  a  mile  of  flume  had  to  be  built, 

the  longest  700  ft.  and  the  highest  on  a  trestle  40  ft.  high. 

For  the  work  only  'jack-knife'  carpenters  were  available, 
and  labor  new.  even  to  the  use  of  long-handled  shovels. 
The  ditch  crossed  dozens  of  the  narrow  little  Quebec  farms, 

and  every  foot,  in  fact  every  inch,  of  the  right-of-way 
had  to  be  bargained  for  and  measured  so  closely  that  it 

was  necessary  to  have  a  Government  surveyor  survey  tbe 
ditch  and  the  area  to  be  paid  for  on  each  farm.  All 

cuts  over  four  feet  deep  had  to  be  boxed,  and  the  surface 

of  the  ground  leveled;  one  to  three  bridges,  of  specified 
dimensions  and  material,  had  to  be  built  on  each  farm ; 

in  many  places  the  ditch  had  to  be  fenced  on  both  sides; 
the  slightest  water  seepage  was  sufficient  to  cause  a  claim 
for  damages;  even  wheel  tracks  on  frozen  ground  were 

made  the  basis  of  such  claims.  Many  of  these  claims  were 

so  absurd  that  they  would  have  been  amusing  if  they  had 
not  been  so  annoying  and  expensive. 

The  pipe-line  has  a  42-in.  intake  at  the  penstock,  taper- 
ing to  15  in.  in  2000  ft.,  and  it  supplies  water  to  two 

hydraulic  giants  working  in  the  pit.  It  is  tapped  to 

furnish  water-power  for  derricks,  to  prime  the  centrifugal 
pump  of  the  elevator,  and  when  the  pump  is  not  running, 

keeps  a  constant  flow  of  water  over  the  riffles  in  the  sluice 
on  the  elevator.  The  sluice  leading  to  the  elevator  sump 

is  3  by  3  ft.,  with  a.  planed  tongue-and-groove  bottom.  It 

is  riffled  longitudinally  with  second-hand  steel — railroad 
rails  laid  bottom  up  and  spaced  with  slip-blocks — thus  mak- 

ing first-class  riffles  and  an  ideal  surface  for  boulders  to 
travel  over. 

The  consulting  engineer  of  the  company  and  I  planned 
the  elevator  to  meet  conditions  existing  on  Ruisseau  des 

Meules.  It  is  really  the  digging  end  of  a  close-connected 
bucket  dredge,  with  3V2-CU.  ft.  buckets.  It  has  an  hourly 

capacity  of  ISO  cu.  yd.  of  material  raised  35  ft.  above  the 
bedrock,  the  buckets  dumping  into  a  riffled  steel  sluice 

which  is  lengthened  as  needed  by  wooden  flume.  The  lower 
end  of  the  ladder  is  in  a  bedrock  sump  at  the  end  of 

the  lower  flume,  which  is  fed  by  the  hydraulic  giants.  The 

sump  also  accommodates  the  end  of  the  suction  pipe  of 
the  12-in.  centrifugal  pump  which  supplies  water  to  the 

upper  sluice.  The  structural  work  of  the  elevator  is  of 

steel,  built  on  an  I-beam  superstructure  carried  on  four 
double-wheeled  trucks.     The  wheels  travel  on  heavy  steel 
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rails,  spaced  20  ft,  apart,  This  arrangement  was  planned 
to  facilitate  ilic  moving  of  Hie  elevator,  as  the  narrowness 
of  the  channel  will  necessitate  at  least  one  move  in  the 
middle  of  the  water  season,  when  time  saved  will  be  a 

great  consideration.  The  elevator  is  run  by  electricity. 

Power  is  cheap,  since  coal  is  used  lor  fuel  and  (lie  power- 

house is  on  the  railroad  only  21  •>  miles  from  the  mine.  It 
requires  30  hp.  for  the  bucket-line  and  110  lip.  for  the 
centrifugal  pump.  The  mine  is  well  lighted  at  night  by 
arc  lights,  and  the  usual  system  of  three  shifts  is  used 

when  there  is  water  for  hydraulicking. 
With  the  exception  of  a  few  minor  defects,  ami  the 

mishaps  usual  when  starling  work  with  unskilled  labor, 
which  has  to  be  trained  to  efficiency,  the  machine  met  all 
requirements  in  a  satisfactory  way.  As  the  labor  was 
ignorant  of  modern  milling  methods,  and  time  was  lim- 

ited, it  was  necessary  to  send  to  California  for  three  pipers 
so  that  work  could  start  at  the  beginning  of  the  water 
season.  In  opening  the  ground  to  the  best  advantage,  the 

first  season's  work,  1911,  had  lo  be  done  in  ground  that 
had  been  worked  in  the  best  part  of  the  channel  by  pick- 

and-shovel  methods.  This  strip  of  partly  worked  ground, 
however,  yielded  an  average  of  36c  per  cubic  yard,  and 
this  season  the  work  will  be  done  in  rich  virgin  ground 

which  I  tested  thoroughly  and  for  which  the  equipment 
was  planned. 

It  would  be  difficult  to  predict  the  future  development 

of  placer  mining  in  Quebec.  Prospecting,  as  known  in 

the  West,  cannot  be  carried  on  in  a  thickly  settled  country 

where  the  surface  is  jealously  held  by  individuals,  even 
if  the  prospector  is  licensed  by  the  Government.  Surface 
indications  do  not  aid  the  prospector.  He  is  hampered  by 

the  thick  blanket  of  boulder  clay  which  covers  most  ..I' 
the  country.  This  clay  would  render  dredging  unprofitable 
if  otherwise  possible,  ami  shaft  mining  is  expensive,  owing 

to  the  large  beds  of  quicksand  and  tin-  greal  amount  of 
underground  water.  Frequently  this  clay  cap  rests  on  the 

bedrock  and  replaces  the  gravel  in  the  channels,  and  being 

barren  it  is  a  great  obstacle  to  profitable  mining  in  any 
case. 

The  climate  is  extremely  severe,  and  surface  mining 
cannot  be  profitably  carried  on  during  the  long  winters. 

Tin'  summers  are  short,  and  water  fails  early  in  spite  of 
the  abundant  rains.  Labor,  while  willing  and  cheerful,  is 
untrained  and  very  unreliable.  This  would  be  changed  in 
time,  but  it  is  a  serious  drawback  at  present.  On  the 

other  band,  some  very  rich  beds  of  gravel  have  been  found, 

and,  with  the  expenditure  of  sufficient  money,  water  can 

be  obtained  for  working  them,  as  there  are  many  large 
lakes  available  for  reservoirs.  Canadian  capital  is  gener- 

ally willing  to  back  Canadian  enterprise  and  take  a  chance. 

The  Champs  d'Or  Riguad-Vaudreuil  Co.  is  a  good  example 
of  this  spirit,  and  it  certainly  deserves  success.  Outside 

of  the  work  in  the  seigniory,  little  actual  work  or  pros- 
pecting has  been  done.  The  locators  of  surrounding  prop- 

erties seem  to  be  waiting  to  see  if  the  one  company  suc- 
ceeds in  its  venture,  and  I  believe  that  the  immediate 

future  of  placer  mining  in  Quebec  will  be  greatly  influ- 
enced by  (bis  success  or  failure. 

Precipitation  of  Gold  by  Colloid  Gels 

An  interesting  paper  by  E.  Hatehek  and  A.  L.  Simon 

was  read  at  the  last  meeting  of  the  Institution  of  Mining 
and  Metallurgy,  describing  experiments  by  Mr.  Hatehek 
in  (lie  domain  of  colloidal  chemistry.  The  object  of  the 
experiments  was  to  explain  the  presence  of  gold  in  the 
middle  of  solid  quartz,  and  also  the  banded  form  of  quartz 
structure.  Thomas  Graham  in  1863  discovered  the  differ- 

ence between  aqueous  solutions  of  crystalline  and  colloidal 
substances,  and  the  tact  that  the  former  would  diffuse  into 

and  out  of  the  latter.  Subsequently  R.  E.  Liesegang  ap- 
plied i lie  principle  in  photographic  work  with  the  gelatine 

gel.  He  discovered  that  if  a  drop  of  an  aqueous  solution 
of  silver  nitrate  was  placed  upon  a  film  of  gelatine  con- 

taining  bichromate   of    potash,    the    nitrate    would   diffuse 

and  react  to  form  bichromate  of  silver;  and  that  the  reac- 

tion would  not  spread  as  a  uniform  halo,  but  as  a  series 
of  concentric  rings.  Bechhold,  Ziegler,  and  Hatehek  have 
continued  investigations  into  this  phenomenon  by  means  of 

test-tubes,  the  gel  containing  one  of  the  reacting  compo- 

nents being  placed  in  the  lower  part,  and  the  other  com- 
ponent in  aqueous  solution  being  poured  on  the  top  of 

the  gel.  Hatehek  especially  investigated  the  possibility  of 
reducing  gold  salts  contained  in  a  gel  of  silicic  acid.  He 
half  filled  the  test-tube  with  silicic  acid  to  which  1  to  2  c.c. 

of  1%  gold  chloride  solution  was  added,  and  allowed  the 

mixture  to  set.  In  one  set  of  experiments  the  reducing 

agent  was  then  added  in  the  form  of  aqueous  solution  such 
as  oxalic  acid  or  ferrous  sulphate,  and  in  another  set  the 
tube  was  introduced  into  an  atmosphere  of  reducing  gas 

such  as  sulphur  dioxide,  hydrogen,  or  carbon  monoxide. 
The  authors  described  the  results  obtained  and  showed  how 

the  gold  is  precipitated  generally  in  layers  in  the  gel, 

occasionally  being  deposited  in  crystalline  form.  They 

found  that  the  best  crystals  were  obtained  with  reagents 

not  readily  soluble  in  water.  In  some  cases  a  black  sub- 

stance,  probably  carbon,  was  also  precipitated.  The  au- 
thors discuss  in  detail  the  application  of  their  researches 

to  the  formation  of  gold-bearing  quartz  veins.  The  re- 
ception was  decidedly  mixed  and  the  comments  were  keen. 

The  general  opinion  was  that  a  watery  gel  had  not  the 

power  to  exert  dynamic  force,  and  that  the  loss  of  the 
water  subsequently  was  a  difficult  point  to  explain. 

Laramie  Tunnel  Record 

In  a  recent  paper  in  the  Bulletin  of  the  American  In- 
stitute of  Mining  Engineers,  I).  W.  Brunton  gives  the 

following  details  regarding  the  record  work  done  in  driving 

the  Laramie  Poudre'  drainage  tunnel  in  Colorado. 
During  March,  April,  and  May  1911  the  record  for  dis- 

tance driven,  drilling,  powder  consumed,  and  cars  of  waste 
sent  out  was: 

,   1911   , 
March.    April.      May. 

Feet  of  completed  tunnel            653  588  635 
Number   of   holes   drilled      1,965        1.759        1.985 
Linear  feet  of  holes  drilled   14.330     12,610     15.263 
Average  linear  feet  of  holes  drilled  dally      154  139  164 
Sticks   of  powder   used   14.808      16.171      18,311 
Cars  of   waste   sent   out      4.9S3        4,765        5.156 

Considering  the  hardness  of  the  rock,  the  speed  attained 

in  drilling,  as  shown  by  the  figures  above,  was  exceptionally 

good ;  but  even-  these  averages  fall  considerably  below  what 
was  possible  with  the  equipment  used.  For  instance,  a 

number  of  the  best  drill-runners  were  able  to  average  over 
(ill  ft.  of  holes  per  shift,  one  of  them  making  a  monthly 

shift-average  of  61.68  ft.,  another  of  61.75  ft.,  and  a  third 
of  61.S6  feet. 

Siberian  Gold  Deposits 

Siberian  gold  deposits  are  attracting  the  attention  of 

capital,  and  two  Russian  engineers  have  received  permis- 
sion to  fonn  a  company  with  $1,030,000  capital  to  operate 

in  the  Amur  territory.  Several  French  companies  have 

been  formed;  the  Compagnie  des  Mines  d'Or  Sayausk  will 
invest  large  sums  in  Siberia;  another  company  is  prospect- 

ing on  the  shores  of  Lake  Baikal,  40  miles  from  Irkutsk, 
an  Australian  dredge  being  already  at  work  in  this  field; 
and  large  French  investments  have  been  made  in  the  south 

Transbaikal  goldfields.  on  the  frontier  of  Mongolia.  Dur- 

ing the  summer  the  Orsk  Goldfields,  Ltd.,  will  begin  pro- 

duction near  Bolba  on  the  Amur,  in  addition  to  its  pres- 
ent output.  The  Imperial  Geological  Survey  has  sent  two 

men  to  Yakutsk  to  investigate  the  discoveries  near  there. 

The  Russian  ministry  has  submitted  to  the  Council  a  draft 

of  a  new  mining  law  which  provides  that  lands  which  are 

''manifestly  gold  bearing"  shall  no  longer  be  open  for  pros- 
pecting, but  shall  be  investigated  by  the  Government  and 

afterward  sold  at  auction. 
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Metal  Production  in  the  Central 
States 

Pinal  figures  covering  production  of  lead,  line,  eopper, 

and  silver  in  Michigan,  Wisconsin,  Kansas,  Arlfnma,  and 

Oklahoma  in  tin-  year  1911  have  been  compiled  by  the 
doited  States  Geological  Survey  and  were  distributed  tins 

weak.    The  figures  tor  Michigan  wen   tlected  bj    B.  S. 

Butler,  and  those  for  tin-  other  states  by  J.  P.  Dunlop. 
Summaries  «ro  presented  below. 

Michigan  swiim  in  1911  produced  219340,102  lb.  of  cop 

per,  trained  at  (27,480,013,  and  197,281  One  ounces  of 

silver,  valued  :ii  $263,559,  a  total  value  tor  both  metals  of 

u.."p7'_'.  This  is  a  decrease  in  value  of  $715,698,  or 

almni  ■_'..'>',.  from  the  ll'lii  production,  due  to  a  slightly 
smaller  output  of  eopper  and  a  little  lower  average  price 

t"«>r  the  metal.  Owing  to  tliis  slight  decrease  in  the  price 
of  eopper  there  was  a  decline  from  $2.54  in  1910  to  $2.50 
in  1!M1  in  the  average  value  per  ton  of  ore  treated.  The 

recovery  of  refined  copper  per  ton  of  rock  milled  in  1913 

was  20  II)..  compared  with  20.5  in  1910.  The  quantity  of 

silver  recovered  was  497,281   fine  oui   s,  an  increase  of 
llili.rsi  i>z.  over  that  of  1910.  Of  t he  silver.  513  OZ.  was 

obtained  as  pickings  and  496,768  oz.  was  derived  from  the 
electrolytic  treatment  of  43,755,777  pounds  of  eopper.  The 

mines  ..f  Houghton  county  produced  83.99!  of  (he  copper 
and  92.4%  of  the  silver  output  in  1011.  The  value  per  ton 

of  on'  or  'rock.'  according  to  .Michigan  usage,  was  $2.54 
in  1910  and  $2.50  in  1011.  Further  details  are  given  in  the 
table  below. 

ions  in   loll.     The  sphalerite  eonoentrates  told   In 

creased  from  89,232  tons  to  93,983  ions,  ami  the  sine  oar 
Donate  concentrates  declined  i    5269  tons  to  5036  ions. 

The  metal  content  of  the  lead  con   trates  was  1080  ions 

hss  than  in  lulu.  The  recoverable  zinc  content  of  the 

sphalerite  and  carbonate  of  zinc  concentrates  increased  284 

tons  over  that  of   PUD  and  the  value  was  (480,120  greater. 

Benton,  the   largest    producing  distirct,  had  an   increased 
output    of   both   lead   and   zinc   concent  rales.      The    value   of 
the  output  from  the  Hazel  Green  district  doubled  that  of 

1910  and   placed  that   district  ahead  of  Plattevillei     The 
production  of  lead  and  zinc  and  the  tenor  qf  the  ore  and 
couccnlrales  in  Wisconsin  in  1011  arc  shown  in  the  fol- 

lowing tables : 

TENOR  OF  WISCONSIN  CONCENTRATES,  1910  AND  Ull. 1911, 

1,128.040 
nun. 

Total  crude  or,-,  short  tons   1,032,052 
Total  concentrates  In  crude  ore,  %: 

Lead      
Zinc    

Uetal  content,     . 
I. e:ol       
Zinc      

Lead  content,  %     
Zinc  content  of: 

Sphalerite   concentrates,    ',   Zinc  carbonate  >"uicntrates,  %   
Vnlu,-  per  ton  of: 

I.i-.ul    concentrates         '  $51.00 Sphalerite    concentrates            $19.62 
Zinc    earhonate    cotie.'iitra  tes          $13.21 

0.5 

0.4 

3.2 

78.7 

34.8 
2  9.9 

0.4 
8.8 

0.3 

3.1 
7G.9 31.6 

33.1 152.41 

S20.r,:i 
$14.72 

I'runi  Kentucky  no  galena  concentrates  were  shipped  to 
the  smellers  from  the  fluorspar  district,  and  in  consequence 

no  production  of  lead  and  silver  was  reported.  The  produc- 
tion of  zinc  earhonate  concentrates  in  the  state  amounted 

to  467  tons,  valued  at  $10,fi04.  The  average  zinc  assay 

was  40%,  and  the  recoverable  spelter  content  of  the  con- 
centrates was  158  tons.     As  onlv  30  tons  of  zinc  concen- 

l'RODUCTIOX  OF  SILVER  AND  COPPER  IN   MICHIGAN  IN  1010  AND  1011,  BY    COUNTIES 

County. Silver. 

Copper. 'Mineral.' 

•Rock.' 
Quantity. 

Yield  per  ton  of  'rock.' 
Quantity. Yield. 

1910. Fine  ounces. 
293,387 
37.113 

Pounds. 
191,955,538 
27.923,424 

2.804,499 

Pounds. 
21.2 
17.7 

12.3 

Per  cent. 
1.00 
.88 

.1.1 

Pounds. 
317,444,169 
39.189,881 

4,206,497 

Percent. 60.5 
71.2 
06.7 

Short  tons. 

9,001.790 
1,580,026 227, 745 

330,500 222,683,401 
360,840,547 61.71 

10,869,501 
20.5 

1.025 
1911. 

459.715 

37,053 513 

184.572.400 
32.079,885 
3,187,817 

20.3 
18.5 
15.7 

1.02 .94 
.78 

289.204,888 

45,225.450 

4.477,965 

63.8 
70.9 
71.2 

9,072.210 
1,704,048 202,509 

Total   497.281 219,840,201 338,908,309 10.978,827 20.0 
1.00 64.8 

In  Wisconsin  the  value  of  the  mine  output  of  lead  and 
zinc  was  $3,582,006.  The  value  of  the  production  in  1910 

was  $3,188,460,  so  that  the  increase  was  $393,546.  The 
lead  concentrates  sold  declined  from  5608  tons  in  1910  to 

trates   was   shipped   in   1010,   the   1011   shipments   show   a 
substantial  increase. 

In  Kansas  the  value  of  the  mine  production  of  lead  and 

zinc  was  $1,428,318,  which  is  $212,670  less  than  the  value 

Production  of  Lead  and  Zinc  in  Wisconsin  in  1911,  by  Districts,  in  Short  Tons 

Ore. 
Metal  content. 

District. 

Lead  concentrates. Zinc  concentrates. 
'Galena. 

Sphalerite. 
Carbonate. 

Lead. Zinc. 

Quantity. Value. 
Quantity. 

Value. 
Quantity. Value. 

Quantity. 
Value, 

Quantity. Value. 

991 001 

70 

547 
206 
205 
181 
477 
40 155 

268 

618 

$52,985 
32.375 3,880 

25,405 11,108 

10,230 

8.365 
-27.507 

2,000 
8.228 13,288 

34,038 

32.453 2.185 
263 

20,632 

81 

8,317 7,987 

0,720 

084 1,567 12,748 

8546,872 

52,909 
7,084 417,098 

3,013 124,487 
155,497 
181,882 

9,014 28,528 
395,425 

131 

S2.454 

779 

483 
00 

380 

150 
154 
129 
378 

30 
IIS 
200 

492 

$70,110 
43,470 5,400 
34,200 

13,5110 13.860 11.610 

34.020 

2.700 10.020 18.000 44, 280 

7.346 

773 

126 
6,300 
1.273 

1,923 2,410 

2,509 

107 
452 

5,338 

97 

$837,444 
CubaCilv-F.lmo   

00 1,080 

14,36  4 718,200 Hazel  Green   
Highland   

4,784 
09, 235 

145,122. 
274,740 
292,800 19,038 

Jlontfort   51,528 
I'latlev'ille   

608,532 00 
1.374 

State,  total   
1910   4,359 

5,608 
4,059 

229,465 
280,493 
254,514 

93,963 89,232 

05,421 

1,929,123 
1,750,574 
1,505,752 

'5,035 

5,209 
5,130 

74. 143 
09.5SS 
03,003 

3.353 
4.413 

3,094 

301, 770 388.314 
317,084 

28,  774 25,927 

23,152 

3,280,236 2,800,110 
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of  the  production  in  1910.  The  production  of  lead  con- 

centrates in  t he  Galena  district  was  .'-14^7  tuns.  compared 
with  2508  tons  ill  1910.  Tlie  shipment  of  zinc  concentrates 
(all  of  which  was  sphalerite  except  122  tons)  was  17,892 
tons,  a  decrease  Of  3062  tons.  The  lessened  value  of  the 

output  of  zinc  in  the  Galena  district  should  not  be  con- 
strued as  an  indication  of  a  declining  field,  for  the  de- 

velopment of  new  mines  anil  opening  of  old  properties 
was  more  general  than  for  several  years.  The  decrease 

rather  marks  tin-  transition  stage  of  the  field  from  one  of 
many  small  operators  to  one  having  the  active  development 

shipped  an  increased  tonnage  of  zinc  carbonate  and  sili- 
cate, the  high  price  paid  having  stimulated  the  production 

daring  the  last  tew  months  of  1011.  The  production  of 
lead  concentrates  in  the  Quapaw  district  increased  slightly. 

Init  the  sbi]   ■!«-  of  blende  concentrates  declined  1670  tons. 
or  over  10%.  In  the  Miami  district  the  production  was 
less  than  in  1910,  hut  development  was  very  active.  A 

lower  run  of  ore  was  proved  by  systematic  drilling  on  the 
land  of  the  Miami  Royalty  Co.  and  the  Emma  Gordon 

Mining  Co.  New  shafts  were  sunk  to  the  orebody  and 
some  ore  was  hoisted  from  the  lower  levels.     Work  in  the 

Production-  op  Lead  and  Zinc  in  Kansas  in  1911,  by  Districts,  in  Short  Tons 

Ores. Metal  runtenl. 

Lend  concentrates. Zinc  concentrates. Lead. Zinc. 

District. 
Galena. Carbonate. 

Sphalerite. 
Carbonate  and 

silicate. 

«S£-|   Value. 

Quan- 

tity. 

Value. 
<!»«"-     Value. 

Quan- 

tity. 
Value. 

Quan- 

tity. Value. 

Quan- 

tity. 
Value. 

Badger-I'eacoefc  and 134 

3.4X7 
S6. 902 

190.930- 

2,517 17.770 195,720 041,422 

1 

107      m,«so 2.752  i    247. 080 1.333 
S.939 

Sl.il.  902 

122  |  $2,916 
1.019,040 

3. 1121 
2.973 

197.852 144.284 20.2S7 27. 134 734. 14S  (         152 

2,91(1 

1.452 2.839  1    257.310 

2,412  |    212.230 

111.272 1.171.00S 
1910... 01  ,  52,490 998.219 

100 

10. 229 

1.42S.732 

centralized  in  individuals  and  companies  financially  able  to 
mine  on  a  more  extended  scale. 

In  Oklahoma  the  value  of  the  mine  production  of  lead 
and  zinc  was  $812,190,  a  decrease  of  $132,506  compared 

with  the  production  of  1910.  The  shipments  of  both  lead 
and  zinc  concentrates  were  le^s  than  in  1910.  The  mines 

of  Murray  county,  in  the  Arhuckle  Mountain  region,  pro- 

duced  25  tons  of  sphalerite  and .195  tons  id'  zinc  carbonate, 

mines  was  hampered  by  water,  which  made  it  necessary  lo 

install  pumps  of  large  capacity.  Several  new  concentrat- 
ing plants  were  erected  and  others  contracted  for,  so  that 

operators  predict  a  very  much  larger  output  from  this 
district  in  1912. 

The  Arkansas  mine  output   of  lead  and  zinc  was  worth 

*M.4.-|(i.  (   pared  with  $112,896  in  1910.    While  there  was 
a  decreased  production  of  zinc  development  was  active  and 

Production  of  Lead  and  ZrNC  in  Oklahoma  in  1911,  by  Districts,  in  Short  Tons 

Ores. 
Metal  content . 

Lead  concent  rates, Zinc  concentrates. 
Lead . 

Zinc. 

District. 
Galena. Carbonate. 

Sphalerite. 
Carlionatc  and 

silicate. 

Quan- 

tity. Value, 

Quan- 

tity. Value. 

Quan- 

tity. Value. 

Quan- 

tity. Value. 

Quan- 

tity. Value. 

Quan- 

tity. 

Value. 

Ottawa  County: 
Miami   ! 

2,848 12 
329 

S152.527 
028 

18.202 8,391 
S247.530 

2,230 

10 

2GI 

$200. 700 

Will 

23.490 

3,809 

110 

1.154 

8434,220 liii  I  $8,330 
0  1          S3 13,224 131,550 Quapaw   

.2.245 

S2.571 
Total   

3,189  |    171,35? 
10, 030 

25 330, 101 842 
317 

8.415 

2.501 225,090 

5.079 
71 

579.004 

8.094 State  total. 1911.... 
ttnu  ... 3,189 3.037 

171.337 

188.021 
..... 

'  '$42 

10, 601 

13, 970 
330.943 
447,043 

512  '  11.210  ,     2.501 

230        3.57:.'        >.sss 

225.090  1     5.150       587.100 
254.114        0.394        090,552 

only  a  few  tons  more  than  in  1910.  The  rest  of  the  year's 
production  came  from  Ottawa  county,  in  the  extreme  north- 

eastern part  of  the  state.     The  mines  of  the  Peoria  district 

TENOR  OF  LEAH   AND  ZINC   C*E   CONCENTRATES   PRO- 
DUCE!'   IN  UKI.AIIOM.Y    19JJ)   AND    1911 

1910.-  1911. 
Total  crude  ore.  short  tons   223,212    
Miami   district: 

Total  concentrates  In  crude  ore,  %'. Lead                 2.9    
Zinc                 8.9    

Metal  content  of  crude  ore, 
Lead                 2.4    
Zinc                 4.3    

I. .:hI  content  "f  lead  co                             ..        79.5  78.3 
Zinc  content  of  sphalerite  concentrates,  9S  50.4 
Value   per  tun   <.f  lead  concentrates      $51.70  $53.55 
Value  per  ton  of  sphalerite  concentrates    $29.32  $29. .'.0 Quapaw  district 
Tuial  concentrates  in  crude  ore.  '',:             0.3  0.4 

Zinc                 3.7  3.0 
Metal  content  of  crude  ore. 

             0.2  0.4 
Zinc                 8.2  1.7 
■  i  content  of  lead  concentrates,  '■...        78.2 

Zinc  content  of  sphalerite  concentrates,  '.         57.9  67.0 
Value  per  ton   ><t  lead  concentrates      $30.84  $55.32 

new  milling  plants  were  constructed,  which  are  now  in  op- 
eration. The  galena  concentrates  sold  in  1911  amounted 

to  80  tons,  containing  64  tons  of  recoverable  lead,  valued 
at  $5760.  The  sphalerite  concentrates  sold  in  1911  amounted 

to  1407  tons,  and  the  zine  carbonate  and  silicate  concen- 
trates to  1st  tons.  The  total  recoverable  zinc  content  (al- 

lowing for  smelting  losses!  was  iio4  tons,  valued  at  $75,696. 

Dividends 

The  Tox< ii-Aii  Extension  Mining  Co.  has  declared  a  div- 

idend of  21  '2  per  cent. 
April  dividend  upon  the  shares  of  the  Mines  Company  of 

AMERICA  has  been  postponed. 
The  Seven  Troughs  Coalition  Minks  Co.  has  declared 

dividend  No.  1,  of  2i,->1'-  per  shave,  payable  July  1. 
The  American  Smelting  &  Refining  Co.  has  declared 

a  dividend  of  1%%  on  preferred  shares  and  1%  on  com- 
mon shares. 
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Discussion 
Readers  of  the  Misinu  *ni>  BCIBMIiriO  riiKm  nn.  I n \  n 

thJa  dap  ir  t iu<*  11  c  for  ilu-  diaouaston  of  technical  and  other 
mutter*   perlnlnlntt    to    mlr  ■  Phe    Bdltor 

lion  of  vlewa  contrary  to  nil  own, 
ii. n-  rltlolam  la  mora  valuable  than   ■  ■ 
compliment.    Insertion  of  any  oontrlbutlon  la  determined  by 
Its  probable  Intaraat  to  tba  raadara  of  thin  Journal 

Australian  Minimi  Laws 
The  Editor: 

Sir  I  notice  some  discussion  in  the  San  Francisco 

lion  of  the  Mining  &  Metallurgical  Society  of  America 
with  regard  t"  Australian  mining  law.  In  a  general  way, 
i lif  Australian  law  has  one  great  advantage,  and  that 
one  is  the  vertical  side-lines.  In  America,  9991  "'  the 
litigation  has  arisen  over  the  extralateral  right,  and,  with 
this  one  element  eliminated,  mining  law  becomes  simplicity 
itself.  On  the  other  hand,  the  Australian  form  of  claim, 
which  is  thai  of  a  lease  contingent  upon  the  continuous 

performance  of  labor  requirements,  is  open  to  very  deep- 
seated  economic  criticism.  I  have  not  the  time  to  go 
into  the  matter  thoroughly,  but  in  a  general  way  1  may 
point  out  the  main  objection. 

It  fundamentally  works  to  the  disadvantage  of  the  indi- 
vidual prospector  and  of  the  industry,  because  unless  the 

prospeetor  can  gel  his  claim  on  an  immediately  self-sup- 
porting basis,  be  is  sooner  or  later  compelled  to  abandon 

it.  But  of  wider  importance  than  this  is  the  fact  that 

it  to  a  great  extent  bars  the  common  miner  in  the  dis- 
trict from  becoming  a  prospector,  for  he  must  employ  a 

large  pari  of  his  time  earning  wages  and,  as  the  law  re- 
quires continuous  work  on  leases,  obviously  he  could  take 

no  interest  in  prospecting.  There  are  cases  where  a  few 
working  miners  subsidized  one  of  their  number  to  do  the 

prospecting,  but  this  in  turn  works  to  their  ultimate  dis- 
advantage as  it  makes  for  divided  ownership  and  divided 

counsels  and  uncertain  support.  Given  that  a  vein  has 

been  found  which  does  not  at  once  show  up  an  ore-shoot, 
and  as  long  as  a  vein  has  an  owner  he  will,  nine  times 
out  of  ten,  return  to  do  more  work.  More  especially  is 
this  the  case  among  the  miners  who,  as  I  have  said  above, 
can  only  devote  a  limited  portion  of  their  time  to  such 
effort. 

It  compels  the  capitalist,  in  the  shape  of  the  explora- 
tion company,  to  continue  to  spend  money  on  development 

which  may  be  perfectly  useless  and  often  at  times  which 
may  impose  particular  hardship  from  a  financial  point  of 
view.  The  result  of  this  has  been  to  drive  the  exploration 
companies  practically  out  of  the  business  of  preliminary 
development,  and  such  companies  in  West  Australia  are 

not  now  prepared  to  undertake  anything  that  is  not  de- 
veloped to  a  considerable  extent  by  prospectors.  On  the 

other  hand,  as  the  prospectors  must  live,  their  tendency- 
is  to  root  out  the  ore  as  fast  as  possible,  and  they  there- 

fore have  but  a  poor  showing  to  make  to  the  exploration 
company. 

The  result  of  this,  to  my.  mind,  has  been  to  greatly 
retard  the  development  of  such  mining  regions  as  Western 
Australia.  Some  years  ago  I  had  occasion  to  look  into 
the  matter,  and  at  that  time,  so  far  as  I  recollect,  over 
12,000  claims  had  been  pegged  out  and  some  3000  of  these 
had  actually  produced  ore  of  payable  grade,  and  at  the 
present  moment  I  doubt  where,  eliminating  claims  taken 
up  merely  to  protect  the  large  mines,  there  are  more  than 
1500  leases  to  which  the  legal  title  is  still  sound.  In  other 
words,  a  large  majority  of  the  claims  taken  up  have  been 
absolutely    abandoned   and   practically   forgotten. 

There  is  another  point,  the  bearing  of  which  is  rather 
difficult  to  state,  and  that  is  that  companies  operating 
valuable  mines,  in  case  of  strikes,  for  instance,  might  be 
unable  to  man  their  leases  and  therefore  undue  pressure 
could  be  brought  to  bear  by  the  Government  upon  them. 
I  do  not  know  that  this  has  ever  occurred  in  Australia, 
but  the  possibility  of  such  pressure  might  very  well  lead 
to  injustice. 

Altogether,   with   a  conaidorajble  amount   of  experience 

in  ImiiIi  America  and  Australia,  my    phatic  \ ii-\\  ii  thai 
the  American  system  of  giving  a  title  ii>  tee  simple  after 
a  certain  amount  of  limited  work  over  a  ahorl  period,  > 
one  of  the  beet  for  the  ultimate  development  of  the  im 
try,  and  the  one  in  the  best  interest  of  the  population 

a    whole,    and    especially    of    the    working   miner,    who    thn~ 
has  aii  opportunity  to  improve  his  position  from  thai  of 
a  wage  earner,     It  has  to  be  borne  in  mind  that   the  de 
velopmenl  of  mines  in  the  early  stages,  particularly  over 
the  first   three  years  of  their  history  by  and   large,  is  ■ 
losing  business,  and  1  imagine  One  in  which  actually  1)0% 
of  the  value  of  the  labor  and  money  expended  is  lost. 
Given  that  we  have  got  such  a  state  of  things,  from  the 
very  nature  of  our  industry,  if  we  are  to  get  three  years 
of  preliminary  work  done,  it  has  got  to  be  ill  effect  sub 
sidized  from  some  quarter,  and  this  subsidy  lies  in  the 
(act  that  the  wage-earning  miner  will  devote  his  own  labor 
and  some  of  his  accumulated  savings  to  this  work.  If, 
on  the  other  hand,  any  form  of  law  is  put  in  force  which 
discourages  him  from  this,  it  means  the  ultimate  curtail- 

ment of  mining  development  at  its  very  root,  and  to  my 
mind  that  is  the  evil  from  which  Australia  is  suffering 

today.  That  country  is  potentially  one  of  the  greatest 
mining  countries  in  the  world,  and  yet  the  proportion  of 
new  mines  which  have  come  forward  during  the  past  ten 

years  has  been  ridiculously  small.  In  other  words,  the 
population  is  not  engaged  in  sowing  the  seeds  of  mining 
development  which  ultimately  result  in  a  certain  definite 
new  crop  of  substantial  mines,  such  as  in  the  United  States. 

It  may  be  said  in  opposition  to  the  above  that  under 
the  Australian  form  of  law,  exemption  is  given  sometimes 

from  this  continuous  employment  of  labor,  in  order  to  en- 
courage men  or  to  meet  their  necessities.  This,  however, 

is  a  matter  of  favor;  it  is  not  a  matter  of  right,  and 

the  exemptions  are  zealously  guarded.  In  any  event,  al- 
though the  actual  administration  of  the  law  might  be  very 

liberal,  the  fear  of  its  conditions  has  been  sufficient  to 
stifle  the  industry. 

London,  April  25.  H.  C.  Hoover. 

Government  Bureaus  and  Potash 
The  Editor: 

Sir— In  your  issue  of  May  11,  J.  D.  Kennedy  of  Man- 

hattan, Nevada,  makes  some  allusions  to  the  potash  pros- 
pecting enterprise  in  Railroad  valley,  Nevada,  which, 

whether  intentional  or  not,  are  unfair  and  based  upon  error 

as  to  facts,  and  as  president  of  the  Railroad  Valley  Saline 

Co.  I  desire  to  state  the  facts.  This  company  is  now  drill- 

ing a  test-hole  in  the  salt  marsh  of  Railroad  valley  with 

the  hope  of  discovering  a  valuable  buried  deposit  of  soluble 

potash  salts.  This  hole  is  now  about  600  ft.  deep.  This 

enterprise  was  started  nearly  a  year  ago  as  a  result  of  the 

general  potash  agitation ;  but  this  location  was  decided  upon 

partly  because  it  was  a  matter  of  public  record  well  known 

for  the  past  thirty  years,  that  the  surface  salts  of  Railroad 

valley  earned  a  remarkable  amount  of  potash,  and  partly  be- 
cause the  examination  of  various  engineers  determined 

that  the  geological  surroundings  and  drainage  conditions  of 

the  Railroad  valley' marsh  were  at  least  as  favorable  as  any 
other  locality  for  a  possible  concentration  of  potash  salts 

during  former  lake  periods.  It  is  only  since  last  October. 
that  representatives  of  the  U.  S.  Geological  Survey  and  the 
Bureau  of  Soils  have  at  different  times  examined  Railroad 

valley  as  part  of  the  general  field  of  research  of  these 
bureaus.  They  have  spent  an  aggregate  of  nearly  three 
weeks  in  Railroad  valley  and  taken  over  200  samples  of 

waters  and  soils,  with  results,  so  far  as  published,  con- 

firmatory of  the  earlier  private  reports.  It  still  remains' 
to  be  proved  that  there  is  any  extensive  deposit  of  potash 
salts  in  Railroad  valley,  or  if  there  is,  that  these  could  be 
manufactured  to  commercial  form  and  marketed  at  a  profit. 

The  Railroad  Valley  Saline  Co.  is  a  Nevada  corporation, 
a  mutual  association  of  many  of  the  leading  mining  men 

of  Nevada  and  their  personal  friends  in  San  Francisco  and 
the  East,  all  of  whom  fully  understand  the  nature  .of  .the: 
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gamble  taken,  and  at  the  very  start  marked  off  as  a  loss 

all  moneys  risked  in  the  enterprise.  The  company's  capi- 
talization is  100.000  shares  of  assessable  stock,  and  it  pub- 

licly invited  the  support  of  "only  those  who  would  cheer- 

fully lose  if  final  results  were  adverse."  Its  weekly  reports 
of  progress  and  results  are  officially  published  in  the 
Tonopah  Miner,  and  all  interested  parties  as  well  as  the 

government  bureaus  have  been  invited  to  examine  the  drill- 
ing and  its  log  samples,  in  the  hope  that  scientific  and  other 

public  benefits  might  be  secured  from  the  undertaking,  even 

if  no  valuable  deposit  of  potash  was  found.  In  the  inci- 

dental results  to  date  of  starting  a  'good  roads'  campaign 
and  providing  artesian  conditions  in  a  great  valley,  the 
enterprise  has  already  justified  itself  even  in  a  commercial 
sense. 

We  do  not  know  of  any  parties  in  Manhattan  or  else- 
where who  have  invested  money  in  Railroad  valley  in  potash 

locations  or  otherwise  without  a  full  knowledge  of  the 
exact  conditions  and  willingness  to  take  a  long  chance  as 

much  for  the  spirit  of  public  enterprise  as  for  possible 

profit. 
San  Francisco,  May  22.  Victor  Barndt. 

Experimental  Work  on  Manganese  Silver  Ore 
The  Editor: 

Sir — In  testing  some  manganese  silver  ores  in  1910  I 
had  an  experience  similar  to  that  of  E.  M.  Hamilton  pub- 

lished in  the  Mining  and  Scientific  Press  of  December  4, 

1909.  From  his  results  he  summarizes  the  following  in 

addition  to  a  chloridizing  roast  as  giving  good  cyanide 
extractions:  (A)  preliminary  to  roasting  with  sulphur  in 
the  absence  of  air,  (B)  preliminary  treatment  with  alka- 

line sulphides,  (C)  preliminary  treatment  with  hydrochloric 
acid.   (D)   preliminary  treatment  with  sulphurous  acid. 

In  the  tests  on  the  ore  that  came  under  my  observation, 

it  was  discovered  that  the  ore  in  place  would  give  about 
65%  extraction,  while  the  fillings  with  about  the  same 

manganese  content  yielded  85%.  These  fillings  had  been 
standing  approximately  25  years  anr)  contained  considerable 

organic  matter.  Calcium  carbonate  was  the  principal  con- 
stituent of  the  gangue  of  hoth  ores  and  fillings,  but  some 

small  amounts  of  ore  from  near  the  surface  contained  no 

carbonate  and  were  distinctly  acid  in  character.  In  the 

chemical  examination  of  the  ore  and  filling  it  was  found 

that  in  the  ore  the  manganese  existed  principally  as  MnO., 
while  in  the  fill  it  was  mostly  in  some  lower  form  of  oxi- 

dation, possibly  as  MnO.  With  this  as  a  basis  I  carried 
out  the  following  experiments: 

About  10  kg.  of  ore  was  crushed  to  %-in.  mesh,  half 
mixed  with  a  little  manure  and  %  kg.  of  sawdust  dampened 
and  allowed  to  stand  with  occasional  dampening  and  stir- 

ring for  30  days.  The  organic  matter  was  carefully 
screened  and  washed  out,  the  sample  crushed  to  150-mesh 
and  cyanided.  This  gave  75%  extraction  as  against  67% 
for  the  untreated  half  of  the  sample.  Reduction  tests 
were  tried  with  the  following  reagents : 
FcRO,.  Liberated  Fe.O.,  coloring  the  yellow  ore.  The 

possible  reaction  being  as  follows: 

3MnO,  +  6FeSO.  =  2Fe:(SO.)!l  +  Fe,0„  +  3MnO 
FeCl3.  Action  similar.  With  NH.C1  added,  the  reaction 

is  apparently  more  complete,  as  AInO  is  soluble  to  some 

extent  in  NH.C1.  (Comey's  Dictionary  of  Chemical  Solu- bilities.) 

Sulphites  gave  no  reaction. 

Xa.S  in  20%  solution  bleached  the  ore  almost  white. 
Treatment  with  a  1%  solution  showed  a  very  small  in- crease  in   extraction. 

Alkaline  oxalates  gave  no  reaction. 

Oxalic  acid  in  presence  of  sulphuric  acid  on  acid  ore 
gave  90%   extraction. 

Hydrochloric  acid  gave  (1)  71%  extraction,  (2)  oyer 
90%  extraction. 

FeSO,  experiments:  The  FeSO,  was  allowed  to  act  for 
6  hours;  250  gm.  ore  used  to  1000  c.c.  of  each  strength 

solution.     Ore   ground   to 
tained  over  20%  CaCO,. 
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In  the  above  tests  the  ore  was  ground  to  pass  150-mesh. 

For  No.  2  test  IS  gm.  oxalic  acid  was  used  with  500  c.c. 

of  1%  solution  of  H„S04.  For  No.  3,  500  c.c.  of  1%  solu- 
tion of  HC1  was  allowed  to  act  1*4  hours. 

I  am  inclined  to  think  that  the  low  extraction  of  No.  3 

was  due  to  an  insufficient  quantity  of  hydrochloric  acid, 
as  a  test  on  another  sample  with  a  larger  quantity  of  HC1 
gave  an  extraction  of  over  90%.  In  the  untreated  ores,  the 
extraction  of  the  gold  varied  between  65  and  84%  without 

any  apparent  relation  to  the  behavior  of  the  silver.  I 
hope  others  who  have  had  more  experience  than  myself 
will  come  forward  with  their  results,  and  I  would  like  to 

advance  the  following  suggestion  for  discussion.  That  it 

is  the  state  of  oxidation  of  the  manganese  that  is  at  least 

partly  responsible  for  the  poor  results  on  these  ores.  That 
as  the  cyanide  penetrates  the  manganese  dioxide  to  the 

enclosed  silver  particle  it  is  slowly  oxidized  to  cyanate,  car- 
bamide, or  perhaps  carbonate  (which  have  no  action  on 

silver  sulphide)  according  to  the  well  known  equation  rep- 
resenting the  ultimate  decomposition  of  cyanide  exposed 

to  air  and  moisture.  At  all  events,  it  seems  probable  that, 
whatever  the  relation  between  the  manganese  and  the  silver, 

the  addition  of  some  suitable  reducing  agent  would  have 
a  beneficial  result  on  the  silver  extraction  of  these  ores. 

Byron  Jackson. 

San  Francisco,  April  S. 

Copper  Smelting  in  Siberia 

On  September  10.  1911,  a  new  copper  smelting  works 
was  started  in  Siberia  on  the  River  Ulen  in  the  district  of 

Minusinsk  of  the  Yenissei  government.  This  business  owes 
its  existence  to  the  energy  of  a  young  mining  engineer,  M. 
Ph.  Delaru,  who  at  his  own  risk  began  investigations  in  the 

year  1905.  When,  in  1907.  he  had  acquired  sufficiently  en- 
couraging results,  some  Moscow  capitalists  joined  him  and 

a  modest  plant  was  started.  At  present  the  smelter 

produces  matte  only;  for,  in  consequence  of  the  great  diffi- 
culties in  delivering  the  machinery,  the  plant  is  not  yet 

quite  finished.  The  correspondent  of  the  Gorny  Journal 

who  makes  this  report  says  that  he  was  particularly  struck 

with  the  completeness  and  efficiency  of  the  arrangements 
and  plant  as  far  as  it  was  constructed  and  working  in  1911. 

The  great  interest  of  the  plant  is  because  it  is  one  of  the 
first  in  Siberia. 
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BRITISH  COLUMBIA 

\|W    I'.iMHMI*    IS    T!U     KlH.l'.        I'UNTCIITIU    QUUMKLLI 
COMPANY.      UOTHSBLODI    BEGINS  WOBK. 

% 
The  outlook  for  mining  in  British  Columbia  tor  the  cur 

year   i-  more   promising   than   al    the  corresj   ling 
period  of  reeenl  years,  as  the  following  brief  summary 
will  indicate.     Hydraulieking  operations  will  be  larger  >>n 
the  whole  than  for  s<    years,  for  in  addition  t"  those  in 
the  Ailin  division  of  the  Cassiar  district  and  the  Cariboo 
division  ol  the  Cariboo  district,  there  are  those  of  the 
Qnesnelle  Hydraulic  Gold  Mining  Co.  in  Quesnel  division, 
Caril    which  has  nol   previously  produced.     Lode  gold 
mining  has  had  the  addition  of  the  operations  of  the 
Motherlode  Sheep  Creek  Mining  Co.,  which  commenced 
crushing  early  in  May,  besides  which  the  HedleyGold  Mining 
Co.  may  be  expected  t"  increase  iis  output  iliis  year.  Silver 
and  lead  also  will  probably  show  an  appreciably  large  tn- 
erease,  tor  the  Sullivan  mine  in  East  Eootenaj  promises  in 
a  large  measure  to  compensate  for  the  loss  of  output  caused 
by  die  dosing  of  the  St.  Eugene;  while  in  Ainsworth  di- 
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vision  the  Blue  Bell  and  several  smaller  mines,  non-produc- 

tive in  1011,  are  on  this  year's  list  of  producers;  and  Slocan 
will  have  the  Rambler-Cariboo,  Rio,  Sloean  Star,  Standard, 
and  several  others  to  increase  its  production  of  these  metals. 

Then  the  large  copper  mines — Granby,  British  Columbia, 
and  Britannia — give  promise  of  making  an  increased  out- 

put, and  will  also  add  their  quota  of  silver  and  gold.  The 
Centre  Star  group  and  Le  Roi  No.  2,  in  Rossland  district, 
are  maintaining  their  production  of  gold-copper  ores; 
indeed  the  former,  now  that  the  Le  Roi  has  been  added  to  it, 
is  increasing  its  output.  In  the  Coast  district  the  Marble 
Bay  mine,  on  Texada  island,  is  the  only  noticeable  producer 
in  addition  to  the  Britannia;  its  ore  yields  gold,  silver,  and 
copper,  and  its  production  continues  to  be  satisfactory. 
Zinc  is  the  only  other  metal  produced  in  commercial  quan- 

tity in  the  province.  The  provision  of  railway  transporta- 
tion facilities  for  the  Lucky  Jim  mine,  Slocan,  which  has 

been  without  them  since  July  1910,  will  allow  of  shipment 
of  crude  zinc  ore  from  that  property,  while  silver-zinc  con- 

centrate will  continue  to  be  shipped  from  two  or  three 
Sloean  concentrating  plants.  Coal  mining  appears  to  have 
improved  prospects,  for  working  conditions  are  normal  in 

the  Crow's  Nest  district,  southeast  Kootenay,  after  the  long 
strike  of  last  year,  and  Vancouver  Island  collieries  find  the 
demand  for  coal  active. 

Mention  has  already  been  made  of  two  new  companies, 
the  operations  of  which  are  expected  to  add  to  the  mineral 
production  of  1912.    Further  brief  notices  of  these  may  be 

nf  interest,     The  Qnesnelle   Hydraulic  Gold  Mining  i 
financed  chiefly  by  New  Vork  and  Philadelphia  capitalists 
Its  water  suppl)   system,  completed  l»-t  sun   ir,  covi 

  i  approximate!)  '-'•'>  miles  ti    the  dam  on  Swift 
river  to  the  dump  on  Quesnel  river.  An  important  feature 
i~  thai  it  includes  three  inverted  ripbons  of  wood  stave 
pipe,  fi  ft.  diameter  and  aggregating  9000  ft,  in  length  and 
having  a  capacity  of  60,000,000  gal.  of  water  every  24 

Another  noteworthy  fad  is  thai  bigh-carbon  steel 
plates  and  manganese-steel  rails  have  been  placed  in  the 

sluiceways.     Lasl  winter  s~>  tons  of  plates  and  25  i"ns  of 
rails  were  hauled  more  than  200  miles,  fr    the  Canadian 
Pacific  railway  al  Ashcrofl  to  the  mine.    The  40  lb,  Bteel 
rails  have  been  put  in  along  200  ft.  of  the  sluiceways: 

eventually  there  will  be  a  length  ol'  300  It.  The  steel  plate- 
are  58  in.  square,  and  their  carbon  content   varies  from 
0.80  to   L.20%.     They  are  spa   I  2  in.  apart  in   the  sluice 
waj  and  each  plale  is  placed  half  ail  inch  lower  llian  Hie 

preceding   one.      The   company's    Id    hydraulic    leases   cover 
approximately  800  acres  of  gravel  beds.  Ti  is  estimated 
that  there  is.  along  a  well-defined  old  river  channel,  a  body 
of  auriferous  gravel  approximating  100,000,000  cu.  yd.  in 

quantity.  A  preliminary  run  late  lasl  season  allowed  pro- 

gross  toward  opening  the  pits;  this  season's  operations  were 

SLUICEWAYS,  QUESNELLE  HYDRAULIC  G.  II.  CO. 

commenced  on  April  15,  which  is  about  a  month  earlier  than 
is  usual  in  Cariboo  district. 

The  Motherlode  Sheep  Creek  Mining  Co.,  which  com- 
menced crushing  ore  early  in  May,  is  a  Maine  corporation, 

in  which  the  principal  shareholder  is  John  McMartin,  well 
known  in  connection  with  the  Nipissing,  La  Rose,  and  Hol- 
linger  mines  in  northern  Ontario.  William  Watson,  of 
New  York,  is  vice-president  and  general  manager,  and  un- 

der his  direction  the  mine  has  been  developed  to  a  depth  of 

500  ft.  below  the  outcrop  and  a  3-years  supply  of  gold- 
bearing  ore  for  the  10-stamp  mill  blocked  out.  The  mill  and 
cyanide  plant  include  a  Blake  crasher,  ten  1250-lb.  stamps, 
Merrill  sizing-  cones,  tube-mill,  amalgamating  plates,  Don- 
thickeners,  Aldrich  slime  pumps,  four  8  by  25-ft.  Pachuca 
tanks,  cyanide  vats,  Merrill  clarifying  and  precipitation 

presses,  etc.  Water  is  brought  in  first  by  two  red-fir  con- 
tinuous-stave pipe-lines,  2100  and  4500  ft.  long,  respec- 

tively, and  then  by  7000  ft.  of  steel  pipe,  grade  6  to  14  in., 
delivering  water  at  the  mill  at  600  ft.  effective  head.  Power 

is  obtained  from  six  specially  designed  Pelton  water-wheels, 
which  will  drive  all  mill  machinery  and  a  compressor  having- 
a  capacity  of  1440  cu.  ft.  of  free  air  per  minute.  The  aerial 

tramway  from  mine  to  mill  is'3600  ft.  long,  with  about  100O ft.  difference  in  elevation  of  terminals. 

LONDON 

Nickel  in  East  Griqualand. — Mode  op  Occurrence. — 
The  Story  op  Broken  Hill. 

Attention  has  recently  been  drawn  in  London  to  tbe 

copper-nickel  deposits  in  East  Griqualand,  South  Africa. 
This  district  is  part  of  the  Cope  Province  and  adjoins 
Natal  and  Basutoland,  and  the  tract  of  country  where  the 

deposits  are  found  is  on  the  outlying  spurs  of  ttie  Drakens- 
berg  mountains.     To  be  precise,  the  ore  is  found  at  Mount 
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AylitT  in  the  I  -•'.  100  miles  southwest  of   Pieter- 
maritzburg  in  Natal,  and  50  miles  from  the  east  coasl  of 

the  Cape  Province.  The  occurrence  of  copper  ore  in  this 
district  has  been  known  for  twenty  years,  ami  a  limited 

amount  of  prospecting  has  been  done,  but  without  any 
satisfactory  results.  The  examination  of  the  district  by 

the  Cape  Geological  Survey  Ims  given  a  new  impetus.  The 

strata  are  bluish  shales,  Sagstones,  and  thin  sandstones, 

belonging  to  the  Beaufort  series  of  the  Karroo  system,  and 

lying  nearly  horizontal.  These  beds  have  been  penetrated 

by  numerous  intrusions  of  igneous  rocks  in  the  shape  of 

ts  and  dikes.  Most  of  the  igneous  rocks  may  be  classed 

as  dolerite,  but  the  great  sheet  of  the  insizwa  range 
of  the  adjoining  peaks  and  ridges  partakes  more  of  the 

nature  of  gabbro.  The  metamorphism  of  the  strata  caused 

by  the  igneous  rocks  is  more  pronounced  than  in  the  Kar- 

roo and  Stormberg  districts  farther  west.  The  copper- 

nickel  ores  are  chiefly  found  at  the  contact  of  the  gabbro 
and  the  altered  sedimentaries.  They  are  also  found  to  a 

small  extent  as  impregnations  of  the  sedimentaries.  but 
are  more  abundant  in.  and  sometimes  restricted  to.  the 

igneous  rocks,  of  which  they  appear  to  have  been  an  orig- 
inal constituent.  The  mode  of  occurrence  is  somewhat 

similar  to  thai  of  the  copper-nickel  deposits  at  Sudbury. 

Ontario,  and  in  Norway.  Owing  to  the  poor  eiposuj 
the  base  of  the  gabbro.  the  evidence  of  the  presence  of 

can    only    b  !    by    sinking,    and    this    has    been 
undertaken  when  the   rocks  arc  stained   with  carbonate  of 

copper  or  with  silicate  of  nickel,  in  the  presence  of  limon- 
tite.   ehalcopyrite.   and    ]   thtndite.      The  ores  can    be   gen 
erally  separated  into  two  groups,  one  consisting  chiefly  of 
ehalcopyrite,  and  the  other  richer  in  pyrrhothe  and 
huidite.  but  the  character  of  the  ore  varies  so  much  and 
the  minerals  are  so  finely  divided,  that  it  is  doubtful 

whether  the  nickel  and  copper  minerals  could  be  sep- 
arated by  ordinary  ore-dressing  methods.  Bornite  is  also 

found  in  thin  layers  along  joints  in  altered  sandstone 

dose  to  the  contact.  Niccolite,  the  arsenide  of  nickel, 
has  been  found  in  thin  veins  in  the  foot-wall  in  one 

of  the  workings.  Platinum  has  been  detected  in  vary- 
ing amounts,  and  is  considered  to  be  in  the 

of  sperrylite,  the  arsenide  of  platinum.  In  one  ease  it 

has  been  found  in  a  sample  of  ilmenite.  The  asasys  of 
a  large  number  of  samples  have  shown  the  copper  to 

average  4';.  the  nickel  3.8%,  and  the  platinum  21  2  dwt. 
per  ton.  The  Cape  government  is  affording  every  facility 
for   further  prospecting  of  this  deposit. 
The  story  of  the  British  Broken  Hill  mine  constitutes 

one  of  those  romances  that  touch  the  imagination  of  the 

adventurous.  Eighteen  years  ago  the  mine  appeared  to 
be  on  its  last  legs:  the  shares  stood  at  half  a  crown,  and 

there  was  talk  of  selling  all  available  assets  for  5s.  per 
share,  the  capital  consisting  of  .,00.000  shares.  Since  then 

dividends  to  the  amount  of  £412,500  have  been  paid,  and 
the  shares  are  now  quoted  at  60  shillings.  At  the  time 

of  reorganization,  in  1S04.  the  working  capital  had  been 
reduced  to  £40,000  and  the  mine  was  only  opened  to  the 

second  level.  After  the  oxidized  orebody  had  been  ex- 
hausted, the  prosperity  of  the  mine  seemed  at  an  end. 

The  metals  that  rendered  the  ore  valuable  had  fallen  in 

treatment    of   the   complex   sulphide   ores   v. 

prqbl   hen  and     apparently     onsolvable,    a 
droughl   was  impending,  and  the  labor  position  was  unfa- 

b»le.      A    1      to,-   the   better   came    with    higher 
prices  in   1905,  the  production   being  greatly  increased  by 

soh  i  ig  I  quenl  sale  of  tailing 
to  the  Zinc  Corporation.  This  interval  of  prosperity 
proved  brief.  In  1007  the  base  metals  declined  in  price, 
the  grade  of  the  ore  was  low,  and  the  mill  extraction  was 

disappointing.  The  next  two  years  were  gloomy.  It  is  true 
that  in  1909  a  new  orebody  was  cut  at  the  No.  8  level 

I 'dork  16,  but  further  exploration  appeared  to  indicate 
that  it  was  unimportant.  Conditions  were  so  hopeless 
thai  the  mine  was  then  shut  down.  In  June  1910  mining 

and  nulling  were  resumed,  and  early  in  1911  exploratory 
operations  were  again  started.     This  was  rendered  possible 

by  the  issue  of  £30,000  in  debentures.  Good  fortune  waited 

on  technical  skill,  backed  by  financial  courage.  A  magnifi- 
cent orebody  was  found  by  cross-cutting  and  diamond- 

drilling.  Bore-holes  on  the  No.  6  level  first  cut  into  the 
ore.  the  maximum  width  being  153  ft.  Since  then  it  has 

proved  from  the  No.  3  to  the  No.  9  levels.  Nol  less 

than  2,000,000  tons  of  ore.  calculated  to  yield  a  profit  of 

t'l  per  ton,  is  said  now  to  be  available.  At  the  annual 
ting  it  was  proposed  that  a  bonus  be  given  to  the 

mine  officials,  and  that  the  directors  be  invited  to  resume 

the  receipt  of  the  full  fees  authorized.  No  man  is  more 
deserving  of  thanks  from  the  shareholders  than  W.  H. 
Woodhead,  the  managing  director  of  the  British  Broken 

Hill. 

BLACK  HILLS,  SOUTH  DAKOTA 

Automatic  Electric  Pimps  at  the  Homestake. — Rich 

Ore  ix  the  Wasp. — Progress  Notes. 

Installation  of  electric  pumps  to  handle  the  underground 
water  at  the  Homestake  will  be  the  next  matter  taken  up  in 

the  electrification  of  the  plant.  Under  the  plan  as  outlined, 
water  from  all  the  levels  will  be  drained  to  the  Old  Abe 

shaft,  ami  in  the  stations  of  this  shaft  at  the  500.  800.  1100. 

and  1 400-1 1.  levels  electric-driven  pumps  will  be  placed, 

with  a  capacity  oi  1000  gal.  per  minute  each.  These  will 

hoist  the  water  to  the  200-ft.  level,  from  which  point  it  will 

hi'  conveyed  in  a  flume,  by  gravity,  to  the  surface.  Should 
it  be  needed  in  the  mills,  a  pump  installed  at  this  point  will 

raise  it  to  the  tnill  tanks.  Eight  pumps  in  all  will  be  placed 
on  the  lower  levels,  as  at  each  of  the  four  levels  they  will  be 

in  duplicate.  Worthington  pumps,  driven  by  Westing- 
house  motors,  will  he  used.  The  switch  controlling  the 

motors  will  be  operated  by  a  float  resting  upon  the  surface 
of  the  water  in  the  sump;  the  raising  or  lowering  of  the 
water-level  thus  starting  or  stopping  the  pump.  The  sumps 

are  of  a  uniform  size,  23  by  23  ft.,  roofed  over  with  steel 
I-beams  and  reinforced  concrete.  Upon  these  roofs  will  be 

placed  the  pumps  and  motors.  This  electrically-operated 
pumping  equipment  will  make  it  possible  to  dispense  with 

I  Cornish  pump  at  this  shaft  that  has  operated  efficiently 
lor  a  third  of  a  century.  The  Old  Abe  shaft  is  being 

deepened,  sinking  having  been  in  progress  for  nearly  a 
year,  and  it  is  now  the  intention  to  keep  it  always  a  little 
deeper  than  the  Ellison,  which  is  the  principal  hoisting 
shaft  of  the  Homestake. 

Although  considerable  secrecy  was  maintained  in  connec- 
tion with  the  arrangements,  it  is  now  definitely  stated  that 

it  was,.!.  T.  Milliken.  president  of  the  Golden  Cycle  Mining 

Co.,  of  Cripple  Creek,  who  furnished  the  money  for  liquid- 
ating certain  obligations  of  the  Columbus  Consolidated  com- 

pany. The  obligations  were  for  delinquent  taxes  in  Law- 

county,  $16,235;  judgment  to  Fred  Rossiter,  $10,032; 

judgment  to  ('.  D.  Taggart.  $5018.  The  time  for  redemp- 
tion of  these  judgments  expires  on  October  5,  1912.  and 

unless  they  are  can,-,  lied.  Mr.  Milliken  will  secure  the  prop- 
erly. The  tax  certificates  have  a  longer  time  for  redemp- 
tion. The  property  covers  over  600  acres,  adjoining  the 

I  [omestake  on  the  north. 

A  r<   nl  discovery  of  high-grade  ore  has  been  made  at 

I  he  Wasp  No.  2.  where,  under  the  quartzite.  a  2-ft.  vein  that 
iissays  $21  to  .^417  per  ton  in  gold  has  been  found.  The 

■  nt  that  the  ore  will  average  above 

$200  per  ton.  Prom  appearances  it  is  a  segregated  shoot. 
and  may  or  may  nol  continue  tor  any  great  distance.  The 
ore  is  being  sacked  lor  shipment  to  a  smelter.  The  mill  is 
running  steadily  ai  a  capacity  of  nearly  500  tons  per  day. 

on  ore  thai  goes  a  little  better  than  $2  per  ton.  At  the 

director's  meeting  held  on  April  15  a  dividend  of  2c.  per share  was  declared. 

Mining  men  of  this  section  were  gratified  to  hear  of  the 
action  of  the  House  of  Representatives  in  appropriating 
funds  Cor  Che  maintenance  of  the  United  States  assay  office 

iadw   1.      This  office   is   doing  valuable  work   for  the 

local  miners,  and  they  would  regret  to  see  it  closed.  Some 

very  rich  ore,  some  of  it  liberally  sprinkled  with  free  gold, 
has  lately  been  found  on  the  Evans  Consolidated  property. 
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whan  development  b  under  way  in  charge  of  I 
from  s  i.  •- 1 1 •  in  the  porphyry,  ud  has 

i'mtv  indication  of  permanency.  Del  Canfleld  is  rnnninit 
lot  Qoldau  Summit  null,  al  Hill  City,  on  on  thai  will 

ni illitiLT-  Tl"-  i-  taki'ii  from  the 

rain  containing  the  phenomenally  rieh  streak,  '_'  in.  wide, 
which  waa  tacked  for  shipment  Returns  from  this  ship 
men!  hare  not  been  received,  but  ii  is  believed  thai  the  ore 

■rlli  a  dollar  a  pound. 

TORONTO,  CANADA 

Gold  Prooocti  sr.      Shortaoi   of  V7atrr 

Coal.      Nrw  Districts  Attract  Attrntiok. 

The  estimated  gold  production  of  Porcnpine  to  May    13 
■  follows:     ['    $58,568;  Vipond,  $6000;  Bollinger, 
182;  Melntyre,  (30,000;  total,  $140,650.  The  Dome 

mill  is  Mill  operating  under  difflenltieG  as  regards  the  sup 

ply  of  water,  and  lias  been  working  at  U'ss  than  half  its 
capacity.  The  hammock  of  quarts  from  which  the  mine 
takes  its  name  lias  practically  disappeared,  having  been 
leveled  down  in  the  course  of  mining  operations.  Work 
on  the  Vipond  and  Bollinger  mills,  both  of  which  were 
expected  to  open  ahum  the  first  of  June,  has  been  delayed 
by  the  breaking  of  the  railway  bridge  over  the  Boston  river, 

delaying  rlu>  delivery  of  material.  The  plans  of  the  Hol- 
lingBT  have  been  changed  in  consequence,  and  instead  of 
waiting  for  the  big  crushers,  the  mill  will  he  started  with 
a  small  crusher  now  on  hand,  as  soon  as  the  tube-mills 
and  cyanide  plant  are  ready.  The  West  Dome  has  laid  off 
part  of  its  day  shifts  only,  owing  to  the  shortage  of  its 
fuel  supply.  The  company  will  be  compelled  to  ship  in 
coal  at  great  expense  in  order  to  carry  on  the  work.  The 
Dome  Lake  will  construct  a  mill  of  10  stamps  to  be  oper- 

ated with  tube-mills  which  will  give  a  capacity  of  100  tons 
per  day.  One  shaft  is  down  below  the  100-ft.  level,  and 
another  nearly  to  that  depth.  Driving  has  been  done  for 
several  hundred  feet,  the  vein  showing  a  width  of  4  ft., 
and  sufficient  ore  to  supply  the  mill  for  a  year  has  been 
blocked  out.  At  the  Melntyre  a  quartz  vein  has  been 
found  in  drilling  at  the  west  end  of  Pearl  Lake  on  the 
strike  of  the  extension  of  the  Hollinger  vein  system.  Shafts 
No.  1  and  -1  are  both  down  below  the  200-ft.  level  in  good 
ore,  and  stoping  operations  have  been  begun.  The  new 
orebody  at  the  Davidson,  operated  by  the  Crown  Chartered, 
is  showing  up  well.  It  has  been  driven  upon  for  30  ft. 
with  good  ore  in  both  faces  and  cross-cut  for  20  ft.  in  ore. 
The  Hughes  will  shortly  install  a  compressor.  Driving  is 
being  done  at  the  50  ami  100-ft.  levels,  and  the  shaft  will 
be  sunk  to  200  ft.  Work  at  the  Rea  is  to  be  resumed;  a 
number  of  the  shareholders  also  recently  visited  the  mine 
and  are  satisfied  that  under  proper  management  it  will 

'make  good.'  In  ease  the  necessary  funds  for  development 
cannot  be  raised  by  a  loan  or  a  re-issue  of  stock,  the  prop- 

erty will  he  leased. 
Many  prospectors  and  mining  men  are  going  into  the 

Kienawisik  lake  district,  about  160  miles  east  of  Cochrane, 
in  Quebec  province,  and  some  45  miles  south  of  the  new 
town  of  Hnrricana  on  the  Grand  Trunk  Pacific  railway. 
It  is  reached  from  Hnrricana  by  water,  and  a  number  of 
gasoline  launches  have  been  put  on  the  route.  A  rush  is 
anticipated  as  soon  as  the  season  is  a  little  farther  advanced. 
It  is  stated  that  good  free  gold  discoveries  have  been  made. 
and  many  well  known  mining  men  have  acquired  interests 
in  the  new  camp.  The  extent  and  value  of  the  deposits 
are  so  far  largely  conjectural.  Another  new  field  in  which 
considerable  staking  has  been  done  and  which  is  attracting 
many  Porcupine  prospectors  is  Turnbull,  some  15  miles 
to  the  southwest  of  Porcupine. 

Bullion  shipments  from  Cobalt  for  the  current  year  to 
May  12  total  2,937,913  oz.,  valued  at  $1,698,820,  of  which 
the  Nipissing  mine  furnished  1,376,939  oz.  The  yield  of 
the  Meyer  shaft  during  April  was  valued  at  $184,271,  and 
work  at  the  third  level  shows  that  at  places  in  the  vein 
there  are  10  to  12  ft.  of  milling  ore.  The  adit  at  60  ft. 
in  shaft  122  is  in  6-in.  of  ore  almost  half  silver.    Hydraulic 

prospecting  baa  bean  begun  on  the  big  Nipiasing  lull  with 
a    | Mini i ■    throwil    :     1800    gallons    per    minute 
with  the  objeel  of  discoveri  which  may  have  bean 
missed  in  trenching,  A-  -non  si  the  wator  in  Coball  lake 
has  sufficiently  subsided,  the  Right  ol  Way  will  begin  work 
in  it-  No.  2  -bait  near  the  La  Rose,    A    icrctc  bulkhead 

will   be   pul    in    to   keep   the   mine   dry.      Qood   or,.    i>    I 
taken  from  No.  I  shaft.  The  Nova  Bcotia  will  be  offered 

de  by  auction  on  May  jo.  The  controlling  directors, 
.1.  A.  Jacobs,  I'.  X.  Steindler,  and  M.  B.  Davis,  endeavored 
to  effeoj  a  compromise  with  the  creditors,  offering  to  ad- 

vance $60,000  to  alter  the  mill  ami  meet  running  expi 
but  the  creditors  forced  a  -ale. 

SALT  LAKE  CITY,  UTAH 

Ohio  Ctn'lM.ii  am.  the  Wall  Hulls.      EXPANSION    vr  PARK 

City.     Enn  of  the  Consolidated  Merotb, 

The  Ohio  Cupper  company  is  being  watched  with  a  great 
deal  of  interest  in  Utah,  but  just  when  it  seems  about  to  solve 
satisfactorily  all  its  metallurgical  and  financial  problems, 
something  invariably  happens  to  set  it  back.  A  short  lime 
ago  glowing  reports  were  being  given  mil  about  the  wonder- 

ful success  of  the  Wall  oils,  portraying  remarkable  econ- 
omies ami  picturing  immense  profits  in  the  future  through 

their  general  adoption  throughout  the  mill.  Later  came  ru- 
mors that  the  corrugated  rolls  were  a  complete  failure  and 

that  the  Ohio  Copper  would  sue  E.  A.  Wall,  the  inventor,  for 
damages.  The  truth  lies  between  the  two  extremes.  Those 
who   have  been   watching  closely  the  performance  of  the 

OHIO  COPPER  CO.  MILL 

rolls  say  that  they  have  many  strong  points,  but  they  are 
far  from  perfect.  The  inventor  has  not  been  inclined  to  aet 

on  suggestions  of  other  millmen  as  to  possible  improve- 
ments, and  for  some  time  he  has  been  under  treatment  for 

his  eyes  and  unable  to  give  personal  attention  to  the  ex- 
periments. As  a  result,  little  has  been  accomplished  toward 

perfecting  the  rolls  and  bringing  them  nearer  the  standard 
hoped  for.  Meanwhile  the  mill  is  doing  fair  work,  handling 
close  to  2000  tons  daily,  and  the  property  is  making  money 
each  month. 

The  Dern  interests,  peviously  identified  with  numerous 
large  mining  ventures,  are  turning  their  attention  toward 
the  old  Ontario  at  Park  City.  The  property  has  been  under 
lease  for  some  time  to  Henry  W.  Crowther  and  associates, 
and  now  the  Derns  have  joined  Mr.  Crowther  in  the  Mines 
Operating  Co.  to  handle  the  property  on  a  larger  scale. 
George  H.  Dern,  manager  of  the  Consolidated  Mercur,  is 
in  charge  of  the  property.  The  capacity  will  be  increased 
to  150  tons  at  once,  and  later  to  300  tons.  It  is  estimated 
by  the  engineers  of  the  Mines  Operating  Co.  that  there  are 

700,000  tons  of  ore,  worth  $6,000,000,  available  for  treat- 
ment by  concentration  and  cyanidation.  This  is  ore  which 

was  left  years  ago  because  it  was  unprofitable  under  the  old 
metallurgical  methods. 

The  Consolidated  Mercur  has  been  dying  a  slow  death  for 
years.  A  year  ago  the  directors  warned  the  stockholders 
that  if  there  were  not  more  favorable  developments, 
it  would  be  necessary  to  abandon  the  property.     After  a 
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year  of  effort  to  develop  new  and  profitable  orebodies,  the 
management  now  recommends  the  sale  of  the  equipment 
and  the  abandonment  of  the  mine.  This  will  probably  be 

done.  The  Consolidated  Mereur  was  one  of  the  pioneers  in 

America  in  the  adoption  of  the  cyanide  process,  and  was 

highly  profitable  for  years.  It  has  been  kept  in  operation 

so  long  as  it  paid  expenses  out  of  consideration  for  the 

employees  an.l  the  town  of  Mercnr,  but  the  management 

objects  to  running  at  an  actual  loss,  without  visihle  en- 
couragement for  the  future.  Lead  producers  are  somewhat 

handicapped  by  the  strike  al  the  American  Smelting  & 

Refining  Co.'s  plant  at  Murray.  Pending  a  settlement  of 

this  difficulty,  the  company  is  holding  back  lead  ore  ship- 
ments. The  Daly-Judge  at  Park  City  is  steadily  improving 

its  earnings.  The  report  lor  the  best  quarter  of  1012  showed 

net    earnings    at  027,700    per    month,    or    $12.71)1) 

above  the  regular  dividends.  The  cash  surplus  on  April  1. 
was  $4G0,7(i(i. 

NEW  YORK 

Mining  Companies  and  tiik  Income  Tax.— Nevada  lliu.s 

Report.  —  Heinze    Sued.  —  Mexican     Minks    Still 

Working. — Zinc   Mines   Prosperous. — Guggei  b 
at  Miami. 

The  matter  of  greatest  interest  to  mining  operators  gen- 
erally throughout  the  country  transpiring  during  the  past 

week  in  the  East  was  the  decision  of  Judge  Lacombe  in 
the  United  States  Circuit  Court  in  the  matter  of  the  United 

States  Government  it.  The  Nipissing  Mines  Co.  The  suit 
was  based  on  the  refusal  of  the  Nipissing  Mines  Co.  to 

pay  $.8000  which  the  Government  claimed  to  he  due  Eot 
1000  under  the  corporation  tax  law.  This  tax  is  levied  as 

1%  on  the  net  income,  and  i>  computed  by  taking  the  liio.s 

income — in  the  ease  of  a  mining  company  being  the  value' 
of  the  ore  taken  from  the  ground — and  deducting  items  of 
expense  and  depreciation,  and  also  deducting  $5000  which 
is  exempt,  only  those  incomes  which  are  in  excess  of  $5000 
being  taxable.  In  the  year  1000  the  Nipissing  company 

paid  $5000  under  protest  and  refused  to  pay  the  additional 
$8000  which  the  Government  demanded.  The  matter  was 

not  of  supreme  importance  I"  the  Nipissing  company  ex- 
cept in  so  far  as  it  was  a  test  case,  the  effort  beiiiLi  I" 

establish,  one  way  or  the  other,  whether  all  mining  cm 

panics  must  stand  taxation  on  the  present  estimate  of  in- 
come. The  point  raised  by  the  mining  company  was  thai 

its  dividends  are,  as  a  matter  of  fact,  a  partial  liquidation 

of  assets  and  that  the  net  income  cannot  be  computed  with- 
out allowing  for  depreciation  an  amount  equal  to  the  ore 

taken  from  the  ground.  One  of  the  arguments  of  the  Gov- 
ernment, in  the  particular  case  under  discussion,  was  that 

this  contention  could  not  be  set  up  because  the  Nipissing 

company  is  a  holding  company.  Judge  Lacombe.  however. 
accepted  the  theory  that,  for  all  purposes  involved  in  the 
case,  the  two  concerns  are  identical.  Richard  T.  Green,  the 

secretary  of  and  general  counsel  for  the  Nipissing  Mines 

Co.,  said  in  a  recent  interview  regarding  the  case :  "If  we 
were  to  pay  the  tax  on  the  dividends,  it  would  he  a  double 

tax,  a  tax  on  principal  as  well  as  income,  since  the  divi- 
dends— ore  turned  into  money — are  part  of  a  constantly 

lessening  principal."  Judge  Lacombe  held  that  it  was  ob- 
vious that  there  was  a  depreciation  as  the  ore  was  taken 

out.  Some  of  the  best  posted  "mining  men  in  New  York claim  that  the  Government  will  lose  between  fifteen  and 

twenty  million  dollars  id'  revenue  if  the  position  of  Judge 
Lacombe  is  sustained  by  the  United  States  Supreme  Court. 

Officers  of  the  Internal  Revenue  Bureau  in  Washington  de- 
cline to  make  any  estimate  of  the  amount  which  would  be 

lost  in  this  way,  hut  pointed  out  the  fact  that  mining  i   i- 
panies  are  one  of  the  smallest  branches  of  industry  listed 
among  those  corporations  which  contribute  in  this  manner. 
The  point  which  is  raised  by  the  mining  companies  does  not 

apply  to  the  other  industries — steel  and  cotton  mills  and 

similar  industrial  plants — and  the  mining  industry  pays  hut 
a  small  percentage  of  the  total  revenue  so  raised. 

The  Eastern  share  markets  have  been  irregular,  and  there 

has  been  an  entire  lack  of  anything  approaching  cohesion 
in  the  list.  This  holds  true  in  large  part  as  to  copper 

shares  as  well  as  the  various  precious  metal  mines.  Pitts- 

bur'.'  Silver  Peak  has  re-enlisted  a  part  of  the  public  fid- 

lowing  it  once  had.  on  the  news  that  the  long  litigation — 

begun  some  l!  years  ago — has  been  decided  in  favor  of 
the  present  company  by  the  Supreme  Court  of  Nevada.  If 
there  is  further  litigation,  the  suit,  as  it  now  stands,  must 

be  taken  to  the  United  States  Supreme  Court.  There  has 

been  quite  a  little  activity  in  the  various  Tonopah  issues. 
The  leader  in  this  market  lor  some  weeks  has  been  the 

Tonopah  Belmont,  this  issue  having  usurped  the  place  so 

long  occupied  by  Tonopah  Mining  of  Nevada.  The  decla- 

ration of  a  dividend  of  21  ■>' I  by  the  Tonopah  Extension 
Mining  Co.  is  glad  news  to  the  many  holders  who  long 

ago  despaired  of  ever  realizing  anything  on  their  invest- 
ment. Tonopah  Extension  was  much  skyrocketed  at  one 

time,  and  through  its  connection  with  Mr.  Schwab — the  steel 

magnate  of  South  Bethlehem,  Pa. — gained  a  great  deal  of 
notoriety  and  a  very  large  market  following.  It  is  stated, 

on  apparently  good  authority,  that  Mr.  Schwab  still  holds 
the  greater  pari  of  his  stock,  not  having  liquidated  it  when 
he  again  turned  his  attention  to  the  manufacture  of  steel 

products.  Mr.  Schwab  is  a  striking  example  of  the  captain 
of  industry  who  can  step  out  of  the  harness,  and  later,  on 

occasion,  show  ability  to  'come  back.' It  is  a  sign  of  general  mining  progress  when  a  property 

such  as  Tonopah  Mining,  instead  of  working  out  its  prop- 
erty and  then  going  into  final  liquidation,  takes  up  the 

examination  of  a  further  mining  ground  with  the  intention 

of  continuing  profitable  operations  for  its  shareholders. 

This  has  long  been  the  idea  carried  out  by  English  com- 
panies, and  if  it  can  be  done  on  this  side  of  the  water 

without  arousing  criticism  such  as  followed  the  purchase 

of  the  North  Dome  by  the  Temiskaming,  or  the  purchase 

of  the  Santa  Gertrudis  by  the  Camp  Bird,  it  will  do  much 

to  increase  interest  in  mining  investments  on  the  part  of 

the  general  public.  It  rarely  transpires  that  final  liquida- 
tion of  a  mining  property  is  carried  out  in  a  way  that 

satisfies  the  stockholders.  The  Tonopah  M.  Co.  manage- 

ment is  making  every  effort  to  purchase  a  promising  min- 

ing property  wdiich  can  be  put  in  process  of  development 
while  the  present  property  is  still  a  profitable  producer. 

The  annual  report  of  the  Nevada  Hills  had  a  distinctly 

adverse  effect  upon  the  market,  inasmuch  as  the  deprecia- 
tion, which  was  figured  at  $42.07  per  ton  for  the  ore 

taken  out,  made  a  showing  of  a  net  loss  of  $458,000. 

Nevada  Hills  has  a  large  Eastern  following,  and  if  condi- 
tions are  bettered,  as  the  president,  Mr.  Wingfield,  prom- 

ises, it  will  be  a  great  relief  to  those  who  have  held  the 

shares  for  several  years  without  return  or  market  action. 
The  Heinze  troubles  multiply.  Recently  F.  Augustus 

Heinze  made  a  determined  effort  to  regain  possession  of 

a  large  amount  of  securities  which  he  pledged  as  collat- 
eral with  one  A.  T>.  F.  Adams  of  Boston,  attempting  to 

reach  by  legal  proceedings  brokers  who  disposed  of  the 
securities  for  Adams  to  innocent  holders.  In  this  Heinze 

was  unsuccessful,  there  being  an  entire  failure  of  proof 

of  any  conspiracy  to  defraud  on  the  part  of  the  brokers 
who  so  acted  for  Adams.  The  loss  so  sustained  by  Heinze 

is  said  to  amount  to  something  more  than  a  quarter  of 

a  million  dollars.  In  addition  to  this  loss,  Edward  J.  Car- 
ter, director  of  the  Stewart  Mining  Co..  has  brought  suit 

against  F.  A.  Heinze  charging  that  Heinze  has  transferred 
225.000  shares  of  the  stock  of  the  Stewart  Mining  Co.  out 

of  the  treasury  of  the  company  without  reimbursing  the 

company,  and  that  Heinze  has  appropriated  $40,000  of 

the  company's  funds  without  proper  accounting.  It  ap- 
pears that  Heinze  has  difficulty  in  distinguishing  between 

doing  business  and  laying  up  a  lot  of  trouble.  Spectacular 
as  bis  career  has  been,  and  profitable  as  it  has  been  at 

times  to  himself,  it  appears  now  to  be  difficult  to  point 

to  a  single  success  that  has  not  been  snarled  up  beyond 
hope  o*  disentanglement. 

The  old  La  Rose  crowd  have  recently  brought  to  the 

New  York  market  the  promotion  of  a  mining  enterprise 

from  the  Kootenai  country  in  the  southern  part  of  British 
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Columbia.  The  nan  promotion  is  known  as  tha  Mother 

lode  Bhaap  Croak  MJn'ng  Co.  Tin-  properties  are  aboal 
IS  aulas  tram  tin-  tillage  of  Salmo  on  tha  Bpok 
aon,  .1  branch  of  tha  Great  Northern  railroad.  Tha  prop 

t'riv  baa  a  1"  stamp  mill,  i-  equipped  with  tube-mills,  steel 
tanks,  and  a  hydro-eleetrifl  plant  owned  by  the  company. 

1;  is  a  _'"lil  producer,  tin'  process  consisting  of  Una  grind- 
big  and  eyaniding. 

Not  all  of  the  Mexican  properties  are  greatly  disturbed 
by  tha  revolution.  The  Ampere  reports  for  the  period 
from  January  1  to  March  25  a  crushing  of  21,343  tons 
ami  a  profit  of  $82,614.    The  Qreene-Cananea  is  breaking 
its  best  previous  r   rds.    In  April  it  turned  onl   1,654,000 
Id.  copper,  with  154,597  ox.  silver,  and  627  ox.  gold,  and 
is  expected  bo  turn  out  an  additional  1,000,000  lb.  of 
copper  in  May.  The  Batopilas  property  has  operated 
without  interruption  and  produced  for  the  firs!  two  weeks 
in    April    14,600   oz.   of   silver.      The   various    properties   at 
Kl  iir»  have  suffered  no  interruption  by  reason  of  the 
disturbed  conditions.  Kl  Oro  Mining  &  Railway  Co.,  Ltd., 
reports   a   prutit   of  $62,510    from    its  operations   in    the 
month  of  April.  It  is  announced  that  the  Sliattnek  Arizona 
people  have  so  tar  progressed  with  their  plans  Tor  the  erec- 

tion of  a  smelter  as  to  purchase  some  '_'"i0  acres  of  land 
at  Douglas,  adjoining  the  lands  occupied  by  the  Copper 
Queen  and  Calumet  &  Arizona  smelters,  for  the  erection 
of  their  new  plant. 

The  zinc  mines  in  and  about  Joplin  and  Webb  City,  Mis- 
souri, and  in  the  Qnapaw  reservation  ill  Oklahoma,  are 

experiencing  a  hitherto  unknown  degree  of  prosperity. 
Zinc  ores  are  selling  in  the  neighborhood  of  $60,  which  is 
about    the   best    previous   record. 

The  copper  situation  shows  no  new  development  beyond 

a  further  fractional  advance  in  price  to  around  1614c, 
some  sellers  of  copper  even  quoting  above  this  figure.  It 
is  quite  apparent  that  the  producers  feel  that  they  have 
the  situation  entirely  in  hand  and  propose  as  far  as  pos- 

sible to  make  up  for  some  of  the  'hard  sledding'  which 
they  have  had  since  1907.  Increased  dividends  are  looked 
for  in  many  instances.  Calumet  &  Hecla,  North  Butte. 
Quincy  Mining,  Old  Dominion.  Tennessee  Copper,  and 

others  are  expected  to  increase  disbursements.  It  may- 
be considered  certain  that  dividends  will  be  increased  where 

it  can  be  done.  There  is  much  accumulated  stock  to  be 

distributed  to  the  public,  and  dividends  constitute  one  of 
the  best  inducements  to  bring  the  general  public  into  the 
market. 

The  Guggenheim  interests  are  said  to  have  taken  an 
option  on  the  Needles  group  and  thirteen  adjoining  claims 
in  the  Miami  district,  near  Globe,  Arizona.  The  New  York 
and  London  markets  are  both  much  interested  in  the  ru- 

mored possibilities  of  the  dissolution  of  Amalgamated  Cop- 
per and  the  absorption  of  its  assets  by  the  Anaconda. 

There  has  been  a  great  deal  of  interest  in  the  recent  silver 
market,  the  price  on  April  30  being  higher  than  at  any 
time   since  1907. 

GLOBE,  ARIZONA 

Miami  April  Record. — Reconstruction  of  Old  Dominion 

Smelter. — Development  Notes. — Progress  at  In- 
spiration. 

The  Miami  Copper  Co.  produced  during  April,  2,688,790 
lb.  of  copper  concentrate.  There  were  mined  83,465  tons 

of  ore,  of  which  about  29,000  tons  came  from  develop- 
ment work,  32,000  from  square-setting  next  to  the  cap- 
ping, 14,000  tons  from  the  shrinkage  stopes,  and  8000  tons 

from  the  old  dump  at  No.  2  shaft.  Development  work  for 
the  month  amounted  to  6602  ft.,  comprising  4492  ft.  of 
driving  and  2110  ft.  of  raising,  virtually  all  in  ore.  One 
churn-drill  was  in  continuous  operation  exploring  the  north- 

eastern part  of  the  property.  The  erection  of  the  steel 

tailing-tower  is  finished  and  it  is  being  equipped  with  four 
60-ft.  bucket-elevators,  all  of  different  make,  it  being  in- 

tended to  make  a  test,  of  their  wearing  qualities.  In  the 
concentrator,  the  100-hp.  motors  that  drive  the  intermediate 

crushing  machinery  are  hem..'  replaced  by  150-bp.  mo 
■mall  experimental  Bection  is  being  run  in  connection 

with    the    sixth    unit.      Another    water  luhe    boiler    will    lie 

added  to  tha  power  bouse  equipment,  after  which  both  com- 
pressors van  be  run  to  capacity  and  furnish  air  Cor  hoisting, 

that  work  being  now  done  by  steam  generated  in  the  hi 
building.     A  diamond-drill  will  soon  be  rigged  ii|    the 
570  ft.  level  an.l  the  ground  below  thai  level  explored.  J, 
Parke  Charming  was  at  the  mine  recently  and  has  gone  to 
New    fork  by  way  of  Nevada. 
The  smelter  production  of  the  old  Dominion  for  April 

was  2,150,000  lb.  of  copper.  The  management  does  not 
expect  to  materially  increase  the  production  until  the  mill 
ing  capacity  has  been  increased.  Appropriations  have  been 
made  for  construction  work  that  will  involve  the  expend] 
tine  of  $600,000  during  the  next  two  years.  The  work 

includes  the  improvement  and  enlargement  of  the  concen- 

trator to  increase  its  capacity  from  ."iini  tons  to  1000  tons 
per  day.  and  the  construction  of  a  new  crushing  and  sam- 

pling mill,  all  to  be  of  steel  and  concrete.  H.  Kenyon 
Hureh,  designer  of  the  Miami,  and  other  large  concentrators, 
will  have  charge  of  the  work.  Changes  will  also  be  made 

whereby  ore  will  be  hoisted  in  skips  instead  of  cages,  there- 
by increasing  hoisting  capacity.  The  erection  of  the  new 

flue  and  dust-chamber  for  the  converter  plant  will  be 
started  in  about  ten  days.  The  shaft  is  being  sunk  from 
the  lfith  to  the  18th  level.    About  1150  men  are  employed. 

The  Superior  &  Boston  is  shipping  ore  to  the  Old  Do- 
minion smelter  at  Globe,  but  has  difficulty  in  getting  enough 

cars.  The  ore  is  all  coming  from  the  stope  below  the  sixth 
level  on  the  Great  Eastern  vein  and  local  officials  say  that 

a  carload  per  day  could  be  shipped  if  the  care  could  be  ob- 
tained. Shipments  were  started  on  April  22,  and  four 

cars  were  shipped  during  that  month,  the  first  three  averag- 
ing 91->%  copper  and  the  fourth  7V2%-  Six  cars  were 

shipped  during  the  first  two  weeks  of  May  upon  which 
smelter  returns  have  not  been  received.  Development  con- 

tinues on  the  12th  level,  where  the  southeast  cross-cut  is 

being  advanced,  but  nothing  new  of  importance  is  re- 

ported. About  20  men  are  employed  at  the  Gibson  mine,  nine 
miles  west  of  Miami,  and  ore  is  being  hauled  regularly  to 
Miami  and  shipped  to  the  Old  Dominion  smelter  at  Globe. 
Work  is  confined  to  the  fourth  and  fifth  levels  on  the  Pas- 
qtiale  vein  and  all  ore  mined  at  present  is  coming  from,  the 

fourth  level,  where  five  stopes  are  being  worked.  Cross- 
cuts driven  a  few  feet  into  the  hanging  wall  have  disclosed 

shoots  of  ore  as  wide  and  of  as  high  a  copper  content  as 
those  now  being  sloped,  and  sloping  will  be  started  on  these. 
The  south  drift  on  the  fourth  level  is  being  advanced  and 
drifts  are  being  driven  north  and  south  on  the  fifth  level. 
Shipments  assay  from  16  to  18%  copper. 

High-grade  gold-lead  ore  is  being  hauled  from  the 
Duquesne  mine,  seven  miles  northwest  of  Miami,  to  the 
town  of  Miami,  preparatory  to  shipping  to  the  El  Paso 
smelter.  Four  men  are  now  employed  at  the  mine  and  are 
reported  to  be  mining  about  ten  tons  of  ore  per  day.  The 
last  shipment  assayed  about  15%  lead  and  over  an  ounce 
per  ton  in  gold,  and  the  present  shipment  is  expected  to 
run  even  better.  The  development  of  the  New  State  mine, 
seven  miles  northwest  of  Miami,  is  under  the  supervision 
of  John  Shaw.  Five  men  are  employed  and  work  is  at 

present  confined  to  sinking  the  shaft,  in  which  4  ft.  of  lead- 
molybdenum  ore  was  recently  found.  The  shaft  is  45  ft. 

deep,  and  while  the  vein  is  of  varying  width,  the  ore  is  re- 
ported to  be  of  better  grade  as  depth  is  gained. 

The  development  of  the  Inspiration  Consolidated  mines 
is  proceeding  steadily  and  the  number  of  men  employed  is 
being  gradually  increased.  Shafts  No.  1  and  2  at  the  Live 
Oak  mine  are  being  sunk  and  preparations  are  being  made 

to  resume  sinking  at  the  Scorpion  shaft.  Ore  from  de- 
velopment is  being  extracted  through  the  Joe  Bush  shaft. 

The  tests  on  the  concentration  of  the  ores,  that  J.  M.  Cal- 
low has  been  conducting  in  the  experimental  mill  for  the 

past  five  months,  are  completed  and  some  of  the  results 
will  probably  be  made  public  soon.  The  survey  of  the 
Black  Warrior  ground  for  a  possible  millsite  continues. 
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General  Mining  News 
ALASKA 

COBDOVA 

The  Alaska  Consolidated  Copper  Co.,  owning  the  Mc- 
Carthy  properties  at  the  foot  of  Knskulana  glacier,  has 

in  A.  D.  lies  to  build  a  wagon-road  from  Mile  158  on  the 
C.  R.  &  N.  W.  railroad. 

Fairbanks 

The  Fairbanks  Mining  &  Reduction  Co.  has  been  organ- 
ized tu  Furnish  facilities  for  cusl    milling  on  the  various 

creeks  mar  Fairbanks.  Batteries  of  five  stamps  of  stand- 
ard make  will  be  purchased  this  season.  \Y.  B.  Vanderlip 

is  manager.  Strong  efforts  are  being  made  to  inti 

Congress  in  the  building  of  an  automobile  mad  from  Chi- 
tina  to  Fairbanks,  so  as  to  provide  adequately  for  mail 
service  t  lie  year  around. 

Ketchikan 

Fourteen  additional  lights,  numerous  buoys,  and  several 
wireless  stations  have  been  authorized,  and  most  of  them 
will  be  erected  in  Alaskan  waters  this  summer.  Martin 

Bngge  is  working  eight  men  at  Smugglers  Cove  and  has 
driven  an  adit  100  ft.  on  his  property.  B.  A.  Earldev  is 

erecting  a  10-stainp  mill  at  the  Dolomi. 
KOYTJKUK 

A  Stampede  is  mi  to  Hammond  creek,  a  tributary  of 
Koyukuk.  a  short  distance  above  Coldfoot.  It  is  said 

that  $30,000  in  nuggets  was  taken  from  one  thawing  of 
three   feel   on   t he  Hastings  ground. 

Si  WARD 

Repairs  along  the  line  of  the  Alaska  Northern  are  being 

made.  The  motor  car  lias  been  running  as  far  as  .Mile  40 
since   May  8. 

Valdez 

Members  of  the  Valdez  chapter  of  the  American  Minimr 

Congress  have  addressed  a  letter  to  the  secretary.  J.  F. 

Callbreath,  at  Washington,  expressing  opposition  to  leas- 
ing Government  coal  lands.  Much  satisfaction  is  taken  in 

the  fact  thai  the  current  appropriation  bill  at  Washington 
provides  for  the  boilding  of  a  dike  to  protect  Valdez  from 
floods   from   the   glacier. 

ARIZONA 

Gila  COUNTS 

(Special  Correspondence.) — The  Southwestern  Miami 

has  three  churn-drills  in  continuous  operation,  but  none 

of  the  holes  are  yet  deep  enough  to  reach  the  orebody. 

One  churn-drill  is  working  on  the  Barney  group,  on  hole 
No.  3,  which  is  485  ft.  deep  and  in  daeite.  The  large 

churn-drill  on  the  Schultze  group,  under  option  to  the 
South  Live  Oak  Development  Co.,  is  running  steadily  and 

is  drilling  a  17%-in.  hole,  which  is  now  over  100  ft.  deep 
and  in  the  granite  porphyry.  Lessees  at  the  Black  War- 

rior mine,  near  Miami,  are  still  shipping  copper  silicate 
ore  to  the  El  Paso  smelter.  The  shipments  have 

averaging  about  0',    copper. 
Globe,  May  15. 

I  iREl  '■■  i.i  i     l  toUNTT 

The  Ki]me.\  bill,  provi, line;. that  only  English-speaking 
workmen  may  be  employed  in  mines  and  smelters  in  Ari- 

zona has  passed  the  Senate.  The  Twin  Peaks  M.  Co.  has 

bought  the  10-stamp  mill  of  the  North  American  Copper 
Co..  formerly  operating  near  Lordsburg. 

Mon  u  s   t  HI  \TV 

The  Frisco  Mines  &  Power  Co.  is  shipping  aboul  $15,000 

in    bullion    each    month,    working    seven    men    undergr   I. 
The  George  Washington  mine,  at  Mineral  Park,  is  pulling 

iii  machinery  and  will  soon  have  forty  or  fifty  men  al  work. 
Good  orebodies  running  as  high  as  $80  per  ton  in  gold  and 
silver   are   being    found.      Rich    ore    has    been    found    in    the 

adit  of  the  Nevada-Arizona  Mines  Co.'s  property,  at  Music 
Mountain. 

Pinal  County 

Milling  rusts  for  the  tirst  quarter  of  the  year  at  the  Ray 

Consolidated  were  56c.  per  ton,  while  mining  costs  were 
B5c.  per  toii.  During  the  quarter  301,000  tons  was  milled, 

producing  7J25,oou  lb.  of  copper  in  concentrate.  Four 
units  of  the  mill  are  now  in  operation,  treating  41110  Ions 

per  day.  and  the  fifth  unit  is  expected  to  stall  by  July  1. 

Of  the  shares  of  the  Ray  Central  M.  Co..  nearly  07' ;.  have 
been  exchanged  for  Ray  Consolidated  shares.  The  smelter 
at  llaydrn  was  blown  in  last  week,  bnl  no  reports  have 
been  given  out  as  yet. 

CALIFORNIA 

Amador  County 

(Special  Correspondence.) — Sinking  on  the  1400-ft.  shaft 
of  the  Keystone  has  been  resumed.  It  is  said  it  will  be 

sunk  500  to  600  ft.  more,  in  the  hope  of  finding  the  down- 
ward extension  of  the  wins.  This  property  recently  passed 

under  the  control  of  the  New  Keystone  Mines  Co.,  com- 

posed largely  of  local  and  San  Francisco  people.  The 
new  vein  recently  found  in  the  Central  Eureka  is  said  to 

be  nearly  10  ft.  wide  at  the  2800-ft.  point.  All  the  ore 

is  of  milling  grade.  The  40-stamp  mill  is  running  steadily, 
and   the   April  clean-up  is   reported  to  have  yielded  about 

KEYSTONE   MINE. 

$13,000.  This  leaves  net  profits  of  about  $5000.  Ore  is 
coming  from  the  2700  and  upper  workings.  The  Bunker 
Hill  paid  its  regular  monthly  dividend  of  7V!>c.  per  share 

May  15.  Conditions  at  the  mine  are  reported  particularly 

satisfactory,  with  a  large  percentage  of  the  tonnage  com- 
ing from  the  1950-ft.  level.  E.  Hampton  is  superintend- 

ent. San  Francisco  people  have  resumed  work  at  the  De- 
fender. The  300-ft.  shaft  will  be  deepened  and  efforts 

made  to  economically  treat  the  large  veins  of  low-grade 

ore.  The  property  is  equipped  with  a  10-stamp  mill.  The 
company  plans  to  employ  electric  power.  It  is  reported 
that  J.  J.  McSorley  and  associates  contemplate  reopening 

the  Alma  mine,  within  the  city  limits  of  Jackson,  if  suffi- 
cient funds  can  be  obtained.  The  California  Exploration 

Co.  has  arranged  to  install  two  electric  pumps  at  the 

1040-ft.  point  in  the  shaft  of  the  Plymouth  Con.  mine  at 
Plymouth.  The  mine  has  been  unwatered  to  the  1000-fl. 

level  and  the  1040-ft.  point  will  soon  be  (dear.  Motors 

and  other  equipment  have  arrived. 

Jackson,  May  20. 
Nevada  County 

It  is  reported  that  the  Kenosha  mine  will  he  reopened 

by  July  15.  R.  E.  Sutherland,  the  secretary  of  the  com- 

pany, will  move  to  Grass  Valley  soon.  G.  W.  Roote  will 
be  in  charge.  J.  C.  Low  and  William  Gregory  have  found 

rich  ore  in  a  raise  on  the  Black  Bear  group,  near  Moores 
Flat,  some  of  which  assays  $40  per  pound. 

Sierra  COUNTY 

A  .'Ml.  vein  of  good  ore  lias  been  opened  in  the  Bonanza 
IJiieen,  according  to  press  reports.  Rich  ore  is  also  being 

found  at  the  Sixteen-to-One.  All  the  buildings  on  the 
North  Fork  mine  near  Forest  City,  were  destroyed  by 

fire  recently:  the  loss  is  estimated  at  .•f.'iOOO.  C.  W.  Morse 
and  J.  W.  Greenbank  have  taken  an  option  on  the  Oxford 

mine.  1 '  j  miles  north  of  Downieville.  The  directors  of  the 
Rio  Antigua  mine  visited  the  property  this  week  with  a 
view  to   planning  further  development.     The  Kate  Hardy 
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mini'  baa  been  sold  itn.l.  r  .1  deed  •■!  trust,  iiml  it  develops 
iIihi  when  .1  \\ .  Iforrell  ind  \V.  M  It ■.■  ■-  bought  the  mine 
ihrv.  .  they  bomreed  the  mane*  to  make  the  pur 
nbaae  and  failed  to  repay  ii. 

Dmrm    Cot 
in'.-  Co.  baa 

purchased  30  stamps  from  the  old  Fairview  mill  and  is 
arranging  for  their  installation  at   the  Mason   S   Thayer 
qnarta  mine  near  Dedrick.     Vig   us  development  of  the 

Thayer  and  Qlobe  properties  is  projected.  An 
electric-power  plant  will  be  erected  at  Canyon  creek.  R. 
K.  Claneey  is  manager.  The  Trinity  River  M.  Co.  has 
arranged  for  increased  activities  ;n  its  gravel  Heposite  near 
Leiriston.  The  new  11-cu.  ft.  dredge  baa  been  practically 

plated  and  will  go  into  commission  early  in  June.  The 
rie-power  plant  is  rapidly  Bearing  completion,  and  an 

i  teellenl  water-supply  system  has  been  provided.  Easteni 
people  are  heavily  interested.  N.  I..  Smith  is  president. 
The  Trinity  Hydraulic  M.  Co.  is  arranging  for  resump 
tion  of  operations.  The  property  has  been  idle  several 
  nlis.  owing,  it  is  said,  to  the  death  of  a  leading  stock- 

holder. The  holdings  embrace  200  acres  near  Minersville. 
The  pro]  erty  was  worked  abonl  forty  years  ago  by  French 
capitalists,  Inn  recently  passed  under  the  control  of  M.  V. 
Whipple  and  associates  of  Minneapolis.  M.  A.  Singer  is 
general  manager.  Lack  of  early  snow  will  probably  result 
in  shortening  the  placer  season  in  this  county.  The  lale 

-  have  temporarily  relieved  the  situation,  hut  the 
snows  came  too  late  for  a  long  season.  La  Grange  ami 
other  large  companies  have  fairly  dependable  water  sup- 

plies, hut  smaller  operators  are  less  fortunate.  II  is  re- 

ported  the  Trinity  Mining  &  Redaction  Co.  is  arrangirig1 
for  an  increased  production  al  the  Headlight  mine. 

Weaverville,  May  19. 

Tuolumne  County 

Tin-  mill  al  the  Providence  has  begun  work,  and  opera- 
tions have  been  resumed  at  the  Springfield  Tunnel  &  De- 

velopment -ravel  mine.  Ten  stamps  are  dropping  at  the 
Mammoth  mine.  Jacksonville.  The  Van  de  Weerdt  mine, 
near  Columbia,  has  been  bonded  to  Freeman  &  Watson. 
Forty  stamps  are  dropping  at  the  Dutch  mine,  of  which 
C.  II.  Segerstrom  is  manager.  New  compressors  and  trans- 

formers have  been  installed  and  60  men  are  employed.  B. 
T.  Heckman  has  been  arrested  for  failure  to  pay  the  miners 
in  Ins  employ  and  is  endeavoring  to  effect  settlement  by 
offering  them  oil  stock. 

W.  X.  Sledge  and  others  will  explore  by  drilling  the  old 
i-iver  channel  2%  miles  east  of  Sugar  Pine,  with  a  hope  of finding  rich  gravel. 

COLORADO 

Clkab  Creek  County 

(Special  Correspondence.) — Work  will  be  resumed  on 
the  Morning;  Star  property  on  Saxon  mountain  during  the 
next  few  days.  A  2-ft.  body  of  ore  is  exposed  that  mills 
55%  zine  and  50  oz.  silver  per  ton.  E.  J.  Butts  is  con- 

structing a  cabin  and  blacksmith  shop  on  a  property  near 
Clear  lake,  on  Alpine  mountain.  An  adit  is  to  be  driven 

to  intersect  a  series  of  veins  lately  found.  Chicago  cap- 
italists are  interested. 

Georgetown,  May  17. 

(Special  Correspondence.) — The  shaft-house  at  the  Gem 
mine  on  Seaton  mountain  was  destroyed  by  fire  on  Satur- 

day, May  11.  The  loss  amounts  to  $30,000,  with  insurance 

of  $12,000.  Lessees  at  the  Gem  mine  are  maintaining 
heavy  shipments.  Varney  &  Co.  are  sending  out  four  to 
five  carloads  of  milling  ore  per  month.  Von  Tilborg  & 
Co.  are  sloping  on  a  body  of  $18  ore  that  is  11  ft.  wide. 
Shipments  are  being  made  to  the  Newton  mill. 

Idaho  Springs,  May  17. 

Gunnison*  County 

The  Blaine  M.  Co.  will  resume  operation  in  ils  mine 
this  summer,  and  the  mill  will  be  repaired.  The  Hard 
Cash  has  been  leased  and  bonded  to  Denver  people.  Work 
will  be  resumed  soon  upon  the  Mountain  King  properties  in 
Rustler  gulch  and  on  the  Galena  Mountain  adit,  as  well  as 

al  the  Doctor  mine  on  Spi  *   si,n  in-- 
beav-  in  mam  pla.-e-,  lmi  i-.  rapidly  going  olT. 

I  l|  R  I 

An  electric  line  eo   mtrator  will  be  built  on  the  rite  of 

tin    Beaumont  sampler  duri  ununer,  a   rrd 
ing  to  David  Foerster  of  the  A   ican  Zinc  Ore  Separation 

Co.     The  Brown  Mountain  company's  smelter  is  pro| 
ing   rapidly.     T.    B.   Crawford  ami 

■  Lowe  "ill  be  Bmelter  superintendent.  The  Senorita 
at  Camp  Paqnin  is  shipping  ore  thai  runs  as  high  as  LOO 
oz.  silver,  ii.  a.  Lee  is  negotiating  for  the  sale  of  the 
Slide-Newsboy  group  of  mines  al  Camp  Paquin.  Lei 
at  the  Newsboy  have  hern  shipping  silver  ore  which  runs 
as  high  as  $50  per  ton.  Ed.  Arps  and  others  of  Ouray 
have  taken  a  lease  on  the  Frank  Bough  mine,  above  Animas 
Forks.  The  Boston  people,  Who  last  year  bought  Ihe 
Emma  mine  iii  lie  Lake  basin,  will  resume  work  soon.  Ten 

Stamps  are  al  work  at  the  Atlas  on  ore  from  development 
work,  and  ten  more  will  be  started  as  soon  as  water  enough 
is  available. 

Teller  County  (Cripple  Creek) 

The  Abe  Lincoln  shaft,  in  Poverty  gulch,  has  been  leased 
by  Ihe  Stratton  estate  to  A.  llahncwald.  .1.  L.  Nichols  has 
been  elected  to  Mil  the  vacancy  on  the  directorate  of  the 
Mary  McKinney.  left  vacant  by  the  death  of  his  father. 
It  is  reported  that  E.  A.  Colburn  has  an  option  on  the 
Mary  McKinney  and  that  if  it  is  taken  a  mill  will  be  con- 
structed  embodying  the  Warwick-Clancy  process,  The  ore- 
body  has  been  proved  on  Ihe  1 500- ft .  level  of  the  Vindi- 

cator. A  new  ore-shoot  has  been  found  on  the  600-ft.  level 
of  the  Ajax,  south  of  the  shaft.  It  is  2%  to  3  ft.  wide  and 
assays  $:I0  per  ton.  The  Colburn  mill  is  treating  140  tons 
per  day.  The  site  has  been  selected  for  the  Gaylord  mill 
and  work  has  started.  > 

IDAHO 

Idaho  County 

The  2-stamp  mill  in  the  Last  Chance,  near  Elk  City, 
was  started  last  week.  The  mill  is  now  running  on  ore 
taken  from  development  work  in  the  adit  in  the  north  vein. 
The  adit  is  in  2G0  ft.  on  the  south  vein,  which  is  30  in. 
wide  and  yields  $30  per  ton.  The  mine  is  owned  by  J.  P. 
Larsen  of  Elk  City  and  Wilson  brothers  of  Spokane.  The 
Golden  Rule  placer  mine  started  work  early  in  May;  the 
Golden  Scale  is  already  at  work.  At  both  properties  good 

clean-ups  are  expected  this  season. 

Shoshone  County 

The  option  on  the  Idora  Hill  M.  Co.  property  for  $225,- 
000,  held  by  J.  F.  Howarth  has  been  allowed  to  lapse  and 
the  owners  are  planning  to  work  it  themselves.  The  Bunker 
Hill  &  Sullivan  has  ordered  a  number  of  first-aid  kits, 
and  the  miners  are  being  drilled  in  first-aid  work.  This 
company  has  paid  its  176th  dividend,  a  total  of  $13,453,- 
950  to  date.  At  the  Black  Horse  mine  the  winze  has 

reached  a  depth  of  30  ft.  and  has  3  ft.  of  ore  in  the  bot- 
tom. The  Caledonia  has  purchased  new  equipment.  This 

company  has  blocked  out  a  large  supply  of  ore  and  the 
stopes  and  dump  are  asserted  to  carry  15  to  40%  lead 
and  40  oz.  silver  per  ton.     Charles  McKinnis  is  manager. 
A  new  pump  has  been  put  in  place  at  the  Nellie,  and 

one  shift  is  at  work  under  Jack  Alger  and  Cap  Horton, 
the  owners.  The  Jack  Waite  lower  adit  has  reached  a 

point  within  100  ft.  of  the  vein.  The  Knickerbocker  is 
about  to  commence  regular  shipments.  Work  has  begun 

on  the  project  for  hydro-electric  development  at  Thompson's 
falls,  and  the  auxiliary  plant  at  Prospect  creek  is  already 
under  construction. 

MONTANA 

Silverbow  County 

The  Tuolumne  company  will  double  its  output  this  month, 
and  next  month  will  do  even  better  than  that.  For  several 

months  past  the  company  has  been  shipping  150  tons  per 
day,  but  during  the  first  week  of  this  month  the  output  was 
increased  and  is  now  averaging  300  tons  per  day.  The  new 
Gagnon  four-compartment  shaft  has  been  completed  to  a 
depth  of  2200  ft.     When  shaft-sinking  was  going  on,  sta- 
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lions  were  not  cut  on  the  various  levels.  This  work  is  now 

in  progress  and  will  require  two  months.  As  all  the  ore  of 

the  Gagnon  mine  is  hoisted  through  the  Original  shaft,  this 
new  shaft  will  he  maintained  only  for  ventilating  purposes. 

Shaft  sinking  in  the  Pilol  Butte  is  going  on  at  the  rate  of 
85  II.  per  month,  and  a  depth  of  1080  ft.  lias  now  been 
reached.  The  mines  of  the  Anaconda  Copper  Mining  Co. 

produced  384,070.20  tons  of  ore  and  4602.6]  ions  of  con- 
centrate during  the  past  year,  making  a  tolal  of  3,848,672.81 

tons. 

Lincoln  County 

At  the  Shaughnessy  group  of  claims  it  is  reported  that  10 
ft,  of  clean  shipping  ore  has  been  found. 

NEVADA 

Humboldt  Countt 

(Special  Correspondence.) — The  Seven  Troughs  Coali- 
tion Co.  is  developing  several  small  shoots  of  quartz.  A 

I'J-hi.  shool  of  $60  ore  is  reported  in  the  west  drift.  It 
is  understood  the  company  has  earned  good  profits  for 

the  Hist  four  months  of  1912.  D.  R.  Dwyer,  Of  Seattle, 
has  purchased  the  Hanks  lease  on  Charleston  Hill  estate. 

National    district.      Twenty-five    tons    of    concentrate    from 

the  National  Mines  plant  was  recently  shipped  to  Winne- 
iinicca.  The  product  came  from  the  old  Stahl  lease  dump, 

estimated  to  contain  3000  tons  of  ore  averaging  $80  per 
ton.  This  is  at  present  being  crushed  by  the  National  mill. 

The  National  mines  have  paid  dividends  of  $.">7i).imo  in 
date.  R.  M.  Edmonds  has  purchased  the  holdings  of  \Y. 
Critehfield,  and  states  active  work  will  soon  start. 

Winneniucca.  May  18. 

Lyon  County 

It  is  reported  that  the  second  furnace  al  the  smelter  at 

Thompson  will  have  a  length  of  30  ft.  The  furnace  now  in 

operation  has  a  length  of  25  ft.  and  is  smelling  about  700 
Ions  per  day.  Receipts  of  ore  at  the  smelter  lor  the  week 
ended  May  9  were  2662  tons  from  the  Nevada  Douglas. 

1954  tons  from  the  Mason  Valley,  and  562  tons  of  custom 

ore.  The  Yerington  Malachite  is  shipping  30  tons  of  ore 
daily  to  the  furnace.  The  annual  meeting  of  the  Nevada 

Douglas  was  held  at  Salt  Lake  City  May  15.  During  the 
year  ended  April  1  the  company  was  producing  only  part 
of  the  time,  but  yielded  2,385,000  lb.  of  copper,  the  net 
earnings  being  $70,930. 

The  average  of  the  ores  shipped  from  the  Ludwig  prop- 

erty was  5.629  copper;  from  the  Douglas  Hill,  5.24%.  and 
from  the  Copper  Basin,  5.06%.  The  ore  reserves  of  the 
property,  as  reported  at  the  meeting,  now  total  869.000  tons. 

divided  as  follows:  Ludwig,  469,000  tons;  Douglas  Hill, 

350.0HII;  Copper  Basin.  511.01111  tons.  The  gypsum  deposit 
is  valued  at  $750,000,  while  the  half  interest  in  the  Nevada 

Copper  Belt  Railroad  Co.  is  valued  at  $500,000.  The 

auditor's  report  shows  a  first  mortgage  bonded  indebtedness 
of  $600,000,  $160,000  in  convertible  notes  and  $93,530  in 
current  items,  to  offset  which  are  due  on  settlements  for 

ore  $61,001  and  notes  receivable  for  $40,342. 

An  interesting  development  at  the  meeting  was  the  ap- 
pointment of  a  special  committee  of  directors  to  investigate 

the  feasibility  of  the  Neva. la  Douglas  company  erecting  its 
own  |    iilant  at  the  expiration   of  the  prseent  con- 

tract with  the  Mason  Valley  company.     Another  committee 

of  directors  was  appointed   to  investigate  the  question  of 

i  ing  a  milling  plant  to  treat  the  gypsum  deposit  of  the 
property. 

White  Pine  County 

icial  Correspondence.] — A  record  run  was  recently- 
made  from  the  steam-shovel  pits  of  the  Nevada  Consoli- 

dated ore  was  taken  out  in 

a  single  day;  253  cars  transported  the  ore  to  the  smelter 
at  McOill.  A  daily  average  production  of  over  10,000  tons 

is  being  maintained,  and  the  plant  is  running  at  full  capac- 
ity. The  Veteran  mine  is  contributing  1100  tons  per  day 

to  the  total  output.  On  the  400-ft.  level  workings  the  ore 
recently  uncovered  is  said  to  average  4  to  1096  copper. 

A  small  flow  of  water  has  developed  near  this  point,  and 

a  pump  has  been   installed.     Five  steam-shovels  are  work- 

ing. The  Copperniines  company  reports  the  discovery  of 
a  new  body  of  ore,  samples  assaying  about  10%  copper. 

It  is  reported  the  Nevada  Northern  railway  may  build  a 

spur  track  from  its  road  to  the  mines  to  facilitate  ship- 
ments. Shipments  of  lead  ore  from  the  Lead  King  and 

Ely  Gibraltar  mines  have  commenced.  The  product  is 

going  forward  to  Salt  Lake  smelting  plants.  The  ore  is 
estimated  to  average  nearly  70%  lead,  with  some  silver. 
It  is  rumored  the  Ely  Central  has  found  sulphide  ore  of 

workable  grade  in  a  churn-drill  hole  on  its  Chispy  claim. 

§KSEiS%3H^    K^~" '  *  ifht, -*,j  *^^ 
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COPPER    FLAT.    ELY. 

The  claim  lies  south  of  Copper   Flat,  hut  is  largely  in  the 

rliyolite. 
I'.ly,  May  17. 

The  Nevada  Copper  Co.  produced  6.116.000  lb.  of  copper 

during  April.  The  company  has  made  arrangements  to 
pump  water  from  the  Zack  shaft  of  the  Ely  Central  for  the 
steam-shovels  and  locomotives  and  250,000  gal.  per  day 
will  be  secured. 

OREGON 

Baker  County 

The  new  electrically-operated  mill  at  the  Highland  gold 
mine,  near  Haines,  is  treating  50  tons  per  day.  The  Three 

Links  group  on  Trail  creek  has  been  bonded  for  $20,000 

to  a  group  of  mining  men.  H.  R.  Barr  has  sold  his  one- 
fourth  interest  in  the  Eureka  Dei  Gratia  group  on  Granite 
Boulder  creek,  near  Greenhorn,  to  S.  F.  Brauson. 

Josephine  County 

John  Carlson,  George  Colvin,  and  Oscar  Shattuck  have 

found  rich  free-milling  quartz  on  the  old  Victor  mine,  which 
was  formerly  owned  by  Sanders  Brothers,  having  taken  out 
about  $900  in  five  days.  The  Minnehaha  Gold  Hydraulic 

&  Dredge  Co.  has  sold  its  first  issue  of  shares  and  will  in- 
stall a  $50,000  dredge  on  its  property  at  Tyhee  bar,  on 

Rogue  river,  a  mile  below  Whiskey  creek.  Erection  of  a 

500-ton  mill  at  the  Alameda  copper  mine,  on  Elk  creek,  is 

contemplated.  A  100-ton  concentrator  will  be  erected  by 
the  Three  Lodes,  which  has  taken  in  the  Golden  Pheasant 

property  on  Galice  creek.  The  concentrates,  which  assay  as 

high  as  12%  copper,  $5  to  $2S  in  gold,  and  11  oz.  platinum 

per  ton.  will  be  shipped  to  Sweden  for  treatment. 
TEXAS 

Brewster  County 

(Special  Correspondence.) — Two  of  the  recent  discover- 
ies of  gold  and  silver  in  the  vicinity  of  Alpine  are  within 

the  town  limits.  One  outcrop  of  silver  and  gold  ore  that 

was  found  at  the  edge  of  the  city  is  being  explored  with 
splendid  results.  An  assay  of  the  ore  shows  1101  oz.  of 

silver  and  3.52  oz.  of  gold  per  ton.  This  is  causing  much 

prospecting  to  be  done  upon  other  properties  near  the 
town.  On  the  opposite  side  of  town  from  this  discovery, 
another  vein  is  being  exploited.  In  the  mountains  about 

four  miles  from  Alpine  a  recently  located  claim  is  being 

developed  with  good  results. 
Alpine,  May  15. 

UTAH 

Tooele  County 

Work  will  soon  be  under  way  for  the  construction  of  a 
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third  blwt-fonuM  ai  the  Tooele  plant  of  the  Internationa] 
B  >v  ft.  Co,  A  inhaidiary  company  known  as  the  Inter- 

national Lead  Befining  Co.  and  capitalized  al  K   |000,  will 
be  organiaad  to  lake  over  the  lead  refinery  now  under  eon 

tion  in  Indiana.  Tha  shares  of  the  Otah  Metal  liining 
(....  which  is  tunneling  the  divide  between  Bingham  and 

le,  were  listed  "ii  the  Boston  Curb  recently.  The  tun- 
nel is  11,000  ft  Ions;,  and  -li"1  ft  still  remains  to  be  driven. 

WASHINGTON 

SPOE  vnv    I  ci  S  ix 

Graham  J*.  Dennis,  chairman  of  the  Spokane  section  of 

the  American  liining  Congress,  1ms  appointed  W.  J.  Nich- 
.ills,  .1.  11.  Tilsley,  and  W.  J.  Earris  as  a  committee  to 
raise  (10,000  for  the  convention  of  the  American  Mining 
Congress  in  Spokane  next  November.  The  Spokane  Cham 

ber  dI'  Commerce  guaranteed  $5000  to  the  congress,  and 
it  is  ilu-  intention  of  the  local  section  to  use'  any  funds 
in  axeess  of  that  amount  in  providing  excursions  to  adjacenl 
mining   districts.      One    of    the   JBUntS   will    he    to    the    Coeur 

d'Alene.  From  there  tin"  special  train  will  run  to  Repub- 
lic by  way  of  Spokane. 

CANADA 

British  Columbia 

(Special  Correspondence.) — Railway  building  in  Brit- 
ish Columbia  is  active.  On  Tuesday,  May  14,  Louis  W. 

Hill,  president  of  the  Great  Northern  railway,  with  C.  R. 
Grave  (who  soon  is  to  succeed  to  the  presidency),  H.  J. 

Jackson,  general  passenger  department,  and  M.  J.  Cor- 
tello,  railway  contractor  of  St.  Paul,  drove  into  Merritt 

from  Penticton  by  automobile  in  ten  hours,  the  total  dis- 
tance of  155  miles  of  British  Columbia  mountain  roads. 

The  party  left  the  next  day  for  Vancouver,  where  work 
will  be  commenced  immediately  on  the  construction  of  the 
V.  V.  &  E.  railway  terminal.  The  Great  Northern  rail- 

way is  now  pushing  construction  over  the  Hope  mountains 
from  the  Tulameen  valley  to  the  coast.  The  Kettle  Valley 
railway  (C.  P.  R.)  is  also  racing  with  the  Great  Northern 
in  building  into  the  Similkameen  for  a  share  of  tonnage 
from  this  rich  mineral  district.  Mining  is  being  stimu- 

lated by  this  railway  building.  The  B.  C.  Cop7)er  Co.  has 
taken  up  the  bond  on  the  Voight  group  of  62  claims  on 
Copper  mountain,  having  opened  up  a  large  deposit  of 
self-fluxing  ore.  Mr.  Campbell,  of  the  Granby  company, 
is  in  the  Similkameen  examining  copper  properties  with 
a  view  to  bonding.  J.  R.  Leckie  has  taken  a  working 
option  on  the  United  Empire  group  of  claims  near  Prince- 

ton for  the  Crown  Reserve  company  of  Cobalt.  Mr.  Tum- 
bull  is  examining  properties  in  the  Similkameen  with  a 
view  to  bonding  for  the  Consolidated  M.  &  S.  Co.  of  Trail, 
B.  C.  A  number  of  properties  in  Camp  Hedley  are  being 
developed  by  American  capital.  The  Hedley  M.  Co.  con- 

tinues to  pay  regular  quarterly  dividends  of  25%  on  a 
capitalization  of  $1,200,000.  M.  K.  Rodgers  is  developing 
the  Oregon  group.  A  rich  gypsum,  deposit  is  being  de- 

veloped near  Granite  creek.  The  platinum  gravels  of  the 
Tulameen  river  will  be  developed  this  summer  by  four  dif- 

ferent companies.  Coal  mining  in  the  Nicola  valley  is 
picking  up  again  and  coke-ovens  are  to  be  erected  by  the 
Nicola  Valley  Coal  &  Coke  Co.  The  Diamond  Vale  col- 

lieries have  not  been  opened  since  the  big  gas  explosion  and 
disaster  in  which  five  men  lost  their  lives  on  March  7. 

Merritt,  May  15. 

The  Standard  Silver-Lead  Mining  Co.  of  Spokane,  oper- 
ating a  shipping  property  in  the  Slocan  district,  has  just 

paid  its  second  dividend,  the  amount  disbursed  being  $50,000. 
Dividend  No.  1,  of  $25,000,  was  paid  April  10.  Charles 
Hussey,  secretary-treasurer,  announces  that  the  company 
expects  to  pay  regular  monthly  dividends  from  now  on. 
These  officers  were  elected  at  the  annual  meeting:  presi- 

dent, W.  J.  C.  Wakefield ;  vice-president,  John  A.  Finch ; 
general  manager,  George  H.  Aylard;  secretary-treasurer, 
Charles  Hussey.  Patrick  Clark  and  the  officers  constitute 
the  board  of  directors.  It  is  annormced  there  will  be  no 

change  in  the  company's  general  policy.     The  mine  is  in 

excellent  condition,  and  development  is  to  continue  as  dur 
in-  the  I :i-t  several  months. 

Warn  Bow 

The  railwaj  Bpur  to  the  copper  mines  near  bare  is  being 
repaired  and  45  men  arc  at  work  at  the  mines. 

\  IKON 

A  pay-streak  200  to  300  ft  wide,  I  to  5  ft  deep,  and 
averaging  $1   per  yard,  is  reported  on  the  Harry  heman 

poperty    at    the    mouth    of    Hunker   creek.      The    Canadiau- 
Klomlyke  Company  expected  to  start  its  big  dredge  about 
May  1.  on  which  date  also  the  Klondike  Mines  Railway  was 
planning  to  resume  service.  The  first  train  should  run 

through  to  Dome  by  May  20.  The  Northern  Navigation 
Co.  has  arranged  to  dispatch  live  more  boats  from  Dawson 
this  season  than  last.  The  first  boat  of  the  season  scheduled 
to  leave  St.  Michaels  is  the  .1/.  L.  Washburn,  which  is  to 
sail  June  is.  Plans  are  being  made  for  a  Yukon  Exposi 
lion  at    Dawson  August   14  to  17. 

COLOMBIA 

The  department  of  public  works  has  issued  a  circular 
calling  attention  to  the  fact  that  foreigners  have  the  same 
right  to  acquire  mines  as  Colombians,  and  that  all  that 

is  necessary  is  to  comply  with  the  provisions  of  the  min- 
ing code.  Free  instruction  in  mining  is  provided  at  the 

school  of  mines  at  Medellin. 

MEXICO 

SONORA 

April  shipments  of  ore  and  bullion,  by  properties  in  this 
state,  passing  through  Agua  Prieta,  were  as  follows,  as 
shown  by  the  report  of  the  Collector  of  Customs  at  that 

place. 
Property.                                    Cars.  Tons. 

Moctezuma   Consolidated       250  10,696 

El   Tigre            8  359 
Churunibabi          30  966 
San  Pablo           1  19 

Good  Enough           1  33 
Tijera           1  30 
La   Fortuna            1  29 
Bellota           1  31 
Caridad            1  22 
Los  Metates         1  8 

Vaquero        2  15 
Noria            1  15 

La  Piedad     '      1  5 

Totals       299  12,264 

High-grade  and  bullion:  Gueriguito,  28  sacks,  2081  lb.; 
Los  Tajos,  2  bars  bullion,  85  lb.,  14  sacks  ore,  1386  lb.; 
Batue,  2  sacks  ore,  238  lb.;  Luz  Roja,  40  sacks,  3916  lb.; 
El  Tigre,  56  bars,  5005  pounds. 

The  total  value  of  all  shipments  of  ore  is  as  follows : 

Copper           1*741,900 
Silver               369,200 
Gold              127,700 

NICARAGUA 

9=1,238,800 

'(Special  Correspondence.) — In  the  Matagalpa  district, 
F.  W.  Nols,  formerly  manager  of  the  Babilonia  mines  of 
the  Arroya  Limited,  has  been  appointed  general  manager 

of  all  the  AiToya  properties  in  Nicaragua,  with  headquar- 
ters at  Matagalpa.  George  Fairbairn,  manager  of  the 

Santa  Franeisca  mine,  has  resigned  and  accepted  the  posi- 
tion of  superintendent  of  the  Babilonia  mine  of  the  Ar- 
roya Limited,  of  which  H.  W.  Coe  is  manager.  Consider- 
able activity  in  this  district  may  be  expected  once  the 

financial  tangle  is  settled.  The  first  loan  of  $1,500,000 

to  reform  the  currency  has  been  authorized  in  the  Assem- 
bled, and  the  national  hank  will  now  be  established.  The 

new  monetary  unit  will  probably  be  the  'eordoba',  equiva- 
lent to  $1  U.  S.  currency,  but  this  has  not  been  definitely 

settled  as  yet. 
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Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  Is  Interesting  to  friends.   

.1.  W.  Abbott  is  here. 

A.  C.  V  latch  is  al  the  Palace. 

Edmund  Juessbh  is  in  Nevada. 

P.  Boueby  is  al  the  St.  Francis. 

T.  H.  LkciGett  is  in  San  Franc  - 

James  T.  Wall  is  in  San  Francisco. 

John"  B.  Farish  is  in  San  Francisco. 

-  A.  Wright  was  here  during  the  week. 

J.  E.  Spttbb  visited  the  Mother  Lode  recently. 

Charles  JaN'IN  will  leave  tor  Nome.  June  1. 

F.  C.  Newton  will  go  t"  New  York  next  week. 

Fhedsrick  0.  Clapp  has  gone  to  western  Canada. 

J.  F.  NeWSOH  will  leave  tor  Alaska  during  the  week. 

Victor  Barndt  was  in  San  Francisco  during  the  week. 

II.  F.  Leeevre  has  gone  to  Honduras,  returning  in  July. 

Thomas  T.  Read  has  gone  to  Jackson  and  Amador  City. 

H.  S.  Chapman  is  now  at  Arroroy,  Masbate,  Philippine 
Islands. 

E.  II.    SimonI'S    has    none    to    Alaska    on    pro;. 
bush 

R.  B.  STANFORD  has  gone  to  Honduras,  to  be  absent  for 
six  W( 

R.  P.  McLaUOEUN  has  returned  from  I'luuias  county. 
Nevada. 

A.  W.  Allen  has  joined  Francis  Drake  at  Bulawayo. 
Rhodesia. 

F.  C.  Deverecx  has  returned  to  Minneapolis  from  Du- 
rango.  Mexico. 

W.  H.  Landers  has  gone  to  Inyo  and  Mono  counties  on 
i  business. 

J.  J.  Stevens*'  -   will  hereafter  he  215  West 

street,  New  York. 

C.  T.  NICHOLSON  has  returned  from  Burma  and  will  go 

to  Dawson  in  a  few  days. 

A.  P.  Flagler  was  at  Nevada  City  recently,  and  has 

gone  to  Palm  Beach.  Florida. 

Helasio  Caetani  will  go  to  the  Bunker  Hill  <x  Sullivan 

mine  at  Kellogg,  Idaho,  next  Wednesday. 

J.  P.  ChaHNTNG  was  in  San  Francisco  during  the  week 

and  has  gone  to  Oroville.  on  his  way  to  Xew  York. 

D.  M.  Folsom  has  accepted  a  position  on  the  editorial 

staff  of  the  Mining  and  Scientific  Press  for  the  summer. 

Arthur  Fexst  has  resigned  as  superintendent  of  the 

Esmeralda  mine  and  is  now  in  general  consulting  practice 

in  Nicaragua. 

Roes  B.  Hoffmann  is  in  charge  of  field  operations  for 

the  Pioneer  Company  of  Siberia.  Ltd..  and  left  London  for 
Nikolaievsk  this  week. 

Obituary 

0.  H.  Packer  died  at  his  home  in  Berkeley.  California. 

on  May  14.  He  had  long  beep,  engaged  in  mining  in  Cali- 
fornia and  was  well  known  on  the  Pacific  Coast. 

,-r  died  at  I.aurium.  Michigan.  April  20. 

He  was  bom  in  England,  went  to  the  Lake  Superior  coun- 

try some  fifteen  yet  ployed  by  several  of 

the  large  copper  mines. 

Market  Reports 
LOCAL   METAL   PRICES 

San  Erancl&co   May  93, 

Antimony   ...%.    11— lljc       Quicksilver  (Bask)    ....42 
Electrolytic  Copper    16r— 16)c       Tin   -...60— 61)c 
Pig  Lead   1.15— 6.40c       Spelter   7)— 7Jc 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots  19.60—8.75:  large  17.60-8.50 

MBTAL   PRICES 

(By  wire   from  New   York.) 

NEW  YORK,  May  28. — Attention  of  metal  dealers  has  been 
mainly    centred    this    week    on    copper,   which    was    in    strong 
demand.      A    large    business    was    done    both    fof    the    home 

trade   and    for   export.      Lead   was   unlet   this   week.     The   de- 
mand  for  spelter   has    lessened    and    the   market   was   lifeless, 

daily  prices  for  the  past   week,   in  cents   per  pound. 
wholesale    transactions,  standard  brands,   are   given 

below. 

Electrolytic  silver, 
Date.  Copper.  Lead.  Spelter,      per  oz. 
Mav  16             16.03  4.20  6.70  61J 

■■"   17       16.10  1.20  6.70  S1J ■•     lg      16.20  4.20  6.70  61i 
■■     ih       Sunday.  No  market. 
..    20...      16.30  4.20  6.76  61| 
..     -ii       16.83  4.20  6.76  61| 

■■     S*I"Z      16.35  4.20  6.75  61ft 

LONDON   QUOTATIONS 

(By  cable,  through  the  courtesty  of  C.  S.  Burton  &  Co.. 
Xew   York.) 

May  2:1. Camp  Bird  Ltd   *    7 
Hi  Ore        ** 
Esperanza        o\ 
cm, vllle  Dredging   'Ms 
Santa  Gertrudls        <H 

Tomboy.        5i 

COPPER   SHARES — BOSTON 
(By  courtesy  of  J.  C.  Wilson.  Mills  Building.) 

Closing  prices. May  93, 

Adventure   -   8     8J 
AJlouei       44 
Calumet  4  Arizona       71) 

Calumet  4  Hecla      480 
Centennial       M 

Copper  Range   .       6BJ 
Daly  West         5 

Franklin   '.        12J 
Granby       64 
Greene  Cananea,  ctf.         9i 

Isle-Royale       27J 
La  SaUe        6J 

Mass  Copper         7 

Closing  Prices 
May  9ft 

Mohawk   8  62} 

North  Butte       28) 
Old  Dominion      654 

Osceola    118 
Qulncy      88 
Shannon      14J 

Superior  4  Boston       2 
Tamarack      42J 
Trinity        6i 
Ctahcon       13] 
Victoria        4 

Winona.       *>1 
Wolverine    109 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  May  S3 

Atlanta   f  .28    |    Mayflower   *  .02 
Belcher   _   66       Mexican   2.80 
Belmont    10.05        Midway       60 

B,  4  B,   _   07       Montana-Tonopah.   _   2  87 
Booth   11        Nevada  Hills    2.15 
Chollar   05        Ophlr    1.35 
Combination  Fraction      .18        Pittsburg  SUver  Peak    1.37 

Con.  vtrgtna   60   |    Round  Mountain   45 
Florence   98       Savage   06 
Goldfleld  Con    4.C5       Tonopah  Extension   2.15 
Gould  4  Curry   06       Tonopah  of  Nevada   7.00 
Jim  Butler   56       Union   95 
Jumbo  Extension      .40       Vernal   18 
MacNamara   30   ,    West  End    2.07 

MINING    STOCK   QUOTATIONS — NEW   YORK 

(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 

Closing  Prices. 
May  23. 

Amalgamated  Copper   I  83 
A.  S.  4  R.  Co.        88} 

Braden  Copper         5i 
B.  c.  Copper  Co         4| 
Chino       »| 
First  National         2i 
Glroux         68 
Goldfleld  Con         4 
Greene-Cananea.         9) 

Holllnger        10J 
Inspiration        19i 
Kerr  Lake         !t 
La  Rose         2j 
Mason  Valley        !2J 
McKlntej -Darragh          1| 

Closing  Prices. 
May  23 

Miami  Copper   I  2ti 
Mines  Co.  of  America    31 

Nevada  Con    22 
Nlplsslng.    8 
Ohio  Copper    I| 

Ray  Con    19} 
Tenn.  Copper   „    46t 
Tonopah  Belmont    10j| 
Tonopah  Ex   

Tonopah  Mining    ~ Trinity    61 
Tuolumne  Copper.    3* 

Utah  Copper.    65 
West  Eud    2 
Yukon  Gold    S| 
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71.1 Company  Reports 

»]   \  AHA    llll.l.S    MINING    I  uMI'ANV 

Tin-,  company,  operating  al    Feirview,  Nevada,  lia>  an 
■nthorixed  capital  of  1,250,000  •hares  of  $5  each,  of  which 

,051   shares  have  been   issued.     Construction  of  the 

mill   »»-  started   in   the  autumn   of   1910,   was 
completed  and  operal   f  the  mill  started  September  12. 

1011,  and  dosed  down  on  January  1  '*.  L912,  on  aceouni 
of  lack  of  hydro-electric  power.  The  operations  foi 
year  ended  March  31,  1012,  during  which  the  mill  ran 
hnir  months,  are  summarised  below.  The  mill  resumed 

ation  April  15,  1912.  During  the  four  months  of 
operation,  ore  from  cleaning  onl  old  stopes  was  used,  of 
a  character  unsuitable  for  the  highest  recovery,  with  the 

result  that  tl»'  operating  cost  was  abnormally  high  and 
the  recover)  abnormally  low.  The  earnings  for  ih<-  year 
were  1240373,  and  tl   perating  expenses  $184,235,  leav- 

ing an  operating  profit  o  The  sum  of  $48,000 
was  charged  off  as  depreciation  on  plant  and  property, 
and  depreciation  was  charged  off  upon  the  mine  at   the 
rate  of  $42.67  per  i   l  ore  extracted  in  order  to  make 
the  accounts  comply  with  the  requirements  of  the  Federal 
income   tax   assessors.     It   should  be  noted   that   t lie  ore 

treated  during  the  year  averaged  $27   per  i    and  the 

unit  $4'_'.ii7  represents  the  estimated  cost  per  ton  to  the 
company  of  its  whole  estimated  tonnage.  An  indebted- 

ness of  $495,000  was  incurred,  but  it  is  hoped  to  repay 
this  quickly  from  the  profits  accruing  from  regular  op- 
eration. 

I'HODICTIOS 

opmenl 
Sloping 
Dumps 

Tons 1425 
5081 

4450 

Value 

$  27.787.50 
127,255.40 
141.000.00 

Average 

per  ton 
(19.50 

1911 

September 
October 

November 
l  tecember 

1912 

January 

  10956  J296.042.90  127.02 

PnODl'CTION  BY   MONTHS 

Tow      P«  Too       Gum  Volue  Recovered        Per  Ton     Per  Cent Recovery 

.IIS  $24.35  $27,713.00  $25,505.00  $22.41  92.  % 

.2725        2S.77      -78.701.88        71.77C.S8      ,26. 
.2715 23.74 

27.56 
64.463.42 
80.73S.73 

56.073.66 

70,403.73 

91.2 

20.87  87.9 
21.03     87.2 

42.328.34        36.6S9.04        25.59      S6.4 ..1430       29.60 

Totals      10948        26.85     293.945.37     260,950.31        23. S4     88.8% 
ORE  SHIPPED: 

1912 

January         S     262.19         2,097.53 

Total    I'rod'c'n.    10.930        27.02      296.042. 

OPERATING   C 

Mining  6506  Tons: 

ITEM'                                Per  Ton 

Power              77 

90 

BSTS 

$9.33 

4.88 

1.25 

Total 

$43,491.93 
12.216.48 

5.038.87 
$60,747.28 

Milling  10.948  Tons: 

$18,583.15 
20.005.38 

8,923.33 
Power                81 

53,511.86 

Moving  Ore  from 

Dumps    (4430    tons): 

$5,177.30 
142.32 

2J1.5S 

Supplies               03 

5.561.20 
Total  Operating   

SUMMARY 

Total   Production   10  956  Tons. 

Per  Tun 
Labor              $6.14 

Total 
$67, 252. 38 
3S.364.1S 
14.203.78 

.$119,820.34 

Total   $10.94 $119,820.34 

LA  ROSE  CONSOLIDATED  MINES  CO. 

This  company,  organized  under  the  laws  of  the  state  of 
Maine,  has  an  authorized  capital  of  1,500,000  shares  of  $5 
each,  of  which  1,498,627  have  been  issued.  The  assets  of 
the  company  consist  of  the  entire  capital  stock  of  the  La 
Rose  Mines,  Ltd.,  the  Lawson  Mines,  Ltd.,  and  the  Violet 

Mining-  Co.,  valued  at  $7,474,990,  and  7262  shares  of  Uni- 

vereity  Mines,  Ltd.,  valued  at  $18,1  15,     The  incoi   i   the 

any  for  tbe  year  ended  I   mber  31,  1011,  v\as  <i,\i:. 
111111  received  ai  dividends    1,000,000  shares  of  La  Ron 

.  Ltd.  "i  this  $500,450  was  paid  out  in  dividends  ol 
the  l.a  Rose  Con,  Mines  Co.  and  $33,319  expended  on  ad 
ministration,  thus  cutting  down  the  surplus  of  the  holding 

m.    This  company  is  merely  a  holding   i 

pany  and  has  no  physical  assets.     Of  the  c   paniee  of 
winch  the  shares  are  held,  only  the  La  Rose  Mines,  Ltd.,  is 
a  source  of  profit    No  work  was  dom    the  University 

.Mini's  during  tbe  year,  and  in  the  Violet  mine  only  a  small 
a   nut  of  exploratory  work  was  done,  without  finding  ore. 
The  Lawson  mine  produced  1.221,000  oz.  of  silver  during 
the  year,  but   the  profit   from  this  mine  is  not  separated 
from  that  of  the  l.a  Rose  in  the  ace   ts.    Some  details  of 

operation  follow.  Shipments  during  the  year  amounted  to 
3561. 1  ions,  containing  4,092,700  oz,  of  silver,  of  a  net  value 
of  $2,01  1,301,  or  $441  per  ton.  The  average  price  received 
lor  silver  was  53.55c.  per  ounce.  The  freight  charges 
amounted  to  2',  of  the  gross  content  of  the  ore,  treatmenl 
1.32%,  and  smelter  deduction  on  silver  5.14%,  sampling, 

assaying,  and  other  charges  1.04',:,  a  total  of  9.5%.    In  the 
concentrating  plant  a  recovery  of  75.4';  is  made  on  a  con- 

centration of  32  tons  into  1;  36,264  tons  having  heen 

milled.      The   est   of  milling  is  given    as  $3.  112   per  ton  ol' ore  milled. 

DOBIE  MINES,  LIMITED 

This  company  has  an  authorized  capital  of  300,000 
shares  of  $5  each,  of  which  240,000  have  been  issued,  and 
owns  three  patented  claims,  purchased  from  the  Tisdale 
Mining  Co.  The  report  of  George  E.  Parish,  the  general 
manager,  for  the  year  ended  March  31,  1912,  concludes 
as   follows : 

"It  will  be  noted  that  upon  the  60-ft.  level,  as  shown 
in  the  incline  raise,  the  vein  has  an  average  width  of 
2.5  ft.,  with  an  average  value  of  $3.94  over  a  length  of 
33  ft.  On  the  90-ft.  level,  while  the  hanging  wall  is  well 
defined,  the  vein  is  narrow,  and  at  no  point  over  a  length 
of  151  ft.  does  the  most  careful  sampling  and  panning 

disclose  profitable  ore.  *  '  *  Though  this  vein  may 
widen,  forming  mineralized  lenses  both  along  the  strike  and 
dip,  and  though  it  is  also  true  that  other  lenses  may 
occur  along  possible  fracture  planes  in  the  more  schisted 
area  encountered  in  the  north  cross-cut  at  the  90-ft.  level, 

there  is  nothing  to  indicate  that  they  will  be  of  commer- 
cial size  or  value.  From  the  development  done  and  a 

careful  consideration  of  the' conditions  here  presented,  I 
consider  that  the  prospects  of  finding  ore-shoots  of 
sufficient  size  and  value  to  make  this  a  paying  property- 
are  not  encouraging  enough  to  warrant  further  expendi- 

tures, and  I  have  therefore  recommended  that  the  prop- 
erty be  closed  down.  While  it  is  possible  that  develop- 
ment upon  the  adjoining  properties  may  at  some  future 

date  make  it  advisable  to  further  prospect  the  ground, 

there  is  nothing  at  this  time  to  warrant  further  expendi- 

ture upon  the  property." The  balance  sheet  of  the  mine  office  books  is  as  follows: 

ASSETS    AND    EXPENDITURES 

Properties      $1,073,500.18 
Buildings      4,153,97 
Plant  and  equipment     9,619.83 
Fuel    1,920.04 
General  supplies      938.49 
Boarding-house  supplies      594.45 
Accounts  receivable      25.25 
Cash  in  bank      2,424.59 
Development    46,130.59 
Roads       723.17 
Expense  accounts      12,069.44 

$1,152,100.00 
LIABILITIES   AND   RECEIPTS 

Montreal  Office — Current  acct.   (remittances  to 
mine   office)      $      52,100.00 

Montreal  Office — Special  acct.  (property  ac- 
count)       1,100,000.00 

$1,152,100.00 
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Book  Reviews 
Any  of  the  books  noticed  in  these  columns  are  for  sale  by, 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

Treatise  on  Hydraulics.    By  Mansfield  Merriman.    Pp. 

.">(>.">.     John  Wiley  &  Sims.   New   York,  1912.      For  sale  by 
the  Mining  and  Scientific  Press.     Price  $4. 

This   is  the  ninth  edition   of  a  standard   work,   revised 

••■I  with  the  assistance  of  Thaddeus  Merriman.    The 

eighth  edition  was  published  in  May  1903.    Much  new  mal- 
lei   will   he   found   on   hydraulic   instruments,  methods  of 

ring  water,  oblique  weirs,  submerged  tubes,  regulat- 
ing devices  for  pipes,  conduits,  'lams,  backwater,  rainfall. 

evaporation,  ami  run-off,  bringing   the  subject   matter  up 

to  present-day  practice  in  hydraulics.     The  tables  of  coeffi- 
cients for  orifices,  weirs,  pipes,  conduits,  and  channels  have 

been  revised  and  extended  t"  embody  the  results  of  recent 

ments.    A  new  and  simplified    thod  of  designating- 
als  has  been  employed,  facilitating  ready  reference 

to  formulas  discussed  in  the  subject  matter.  A  thorough 
subject  index  has  been  included,  and  the  book  is  in  every 
way  up  to  the  standard  that  has  made  nine  editions  and 

many  reprints  necessary  since  ils  first  appearance  in  Feb- 
ruarv  1899. 

Centrifuoaii  Pumping  Machinery.  By  Carl  George  de 

Laval.  Pp.  180,  index.  McGraw-Hill  Book  Co.,  New 
York,  1912.  For  sale  by  the  Mining  and  Scientific  Press. 
Price  S3 

flu'  author's  preface  remarks  that  "A  writer  npon  cen- 
trifugal pumps  has  said  that  they  defy  the  mathematician 

and  possess  mure  tricks  than  a  circus  mule."  Tie'  refer- 
ence t"  the  mule  is  a  particular!}  apt  simile  as  applied  i" 

a  centrifugal  pump,  as.  with  all  iis  idiosyncrasies  and 
occasional  defiance  of  all  known  rules,  it  tills  a  function 

in  (he  world's  work  for  which  there  is  mi  adequate  substi- 
tute. Mr.  de  Lava]  is  general  manager  for  the  Henry  R. 

Worthington  Co.,  ami  as  such  has  had  an  exceptional  op- 
portunity fur  the  COmpilati   if  a  \ast  a  mi  mi  1 1  of  data  taken 

from  tin-  actual  performance  of  centrifugal  pumps  under 
all  suits  nf  conditions,  and.  aided  by  a  trained  mind  and 

a  thorough  grasp  of  the  subject,  he  has  brought  together 

the  result  of  many  years'  experience  for  the  benefit  of  in- 
vestigators in  the  same  Held.  Design,  operation,  and  the 

factors  bearing  upon  them,  as  well  as  the  limitation  of  the 

adaptability  of  ibis  style  »lr  pump,  have  been  treated  ex- 
haustively. In  fact,  the  thoroughness  and  practicability  of 

this  book  make  it  infinitely  more  valuable  than  any  mere 
discussion  of  abstract  theory,  however  learned.  \n  addi- 

tion, Mr.  de  Laval  has  exhaustively  discussed,  analyzed,  and 

correlated  the  theory  and  practice  in  such  a  way  as  to  clear 

away  much  of  (be  fog  that  hangs  over  Ibis  subject,  and 
proves  that,  after  all.  it  is  indeed  an  obstinate  pump  that 

can  long  continue  to  "defy  the  mathematician." 

Text  Book  of  Cyanide  Practice.  By  H.  W.  MacFar- 
reii.  Pp.  291.  111.,  index.  McGraw-Hill  Book  Co.,  New 

York.  1012.  For  sale  by  lite  Mining  and  Scientific  Press. 
Price  $3. 

This  hook  covers  both  the  principles  and  practice  of 
cyanidation,  though  no  attempt  is  made  to  .describe  the 
treatment  at  individual  mills.  It  is  an  excellent  general 

statement;  simple,  accurate,  and  well  written.  Following 
chapters  devoted  to  history  and  chemistry  of  the  process, 

the  usual  steps  in  practice,  including  percolation,  agitation, 

decanlatiou.  filtration,  precipitation,  eleaning-up,  etc..  are 
.Irscrihed  in  detail.  The  information  is  fresh  and  generally 
accurate,  though  we  do  not  believe  that  investigation  of 
the  relative  efficiencies  of  various  machines  has  been  thor- 

ough enough  to  warrant  some  of  the  statements  made. 

Many  excellent  devices  have  been  perfected  ami  patented 
for  use  in  cyanidation.  hut  the  range  of  use  for  must  of 
them  is  still  largely  undetermined  and  their  relative  value 
is  a    factor  for  determination   in  each  particular  situation. 

Mr.    MacFarren    is   sound    in    his    discrimination    between 

slime  ami  sand,  reserving  the  latter  for  crystalline  particles 
no  matter  how  line,  and  his  discussion  of  slime  treatment 

is  one  of  the  best  things  in  lite  book.  Another  excellent 
feature    is   a    bibliography   of   cyanidation,    much    the   most 
e   plete  thai  we  have  seen.     The  book  closes  with  a  series 

of  conversion  and  mensuration  tables  that  adds  greatly  to 
its  usefulness.  Several  chapters  will  warrant  expansion 

when  a  second  edition  of  the  book  becomes  necessary,  but 

.Mr.  MacFarren  has  given  an  excellent  epitome  of  cyanida- 
tion as  it  now  is. 

The  Elements  op  Structures.  By  George  A.  Hool. 

Pp.  182,  index.  McGraw-Hill  Book  Co.,  New  York,  1912. 
For  sale  by  the  Minimi  mid  Scientific  Press.     Price  $1.75. 

'fhis  is  the  first  "f  a  series  of  hooks  on  engineering  sub- 
jects prepared  for  students  in  the  University  Extension 

correspondence  courses  conducted  by  the  University  of 
Wisconsin,  at  which  the  author  is  assistant  professor  of 

structural  engineering,  and  deals  with  the  fundamentals  of 
structural  engineering  in  a  (dear  and  lucid  manner  that 

bespeaks  a  comprehensive  grasp  of  the  subject  as  well  as 
the  ability  to  imparl  knowledge  to  others.  The  book  is 

prepared  tor  those  men  who,  having  an  ordinary  knowl- 

edge of  arithmetic,  algebra,  plane  ami  solid  geometry,  log- 
arithms, trigonometry,  mechanical  drawing,  ami  strength 

of  materials,  are  desirous  of  continuing  their  studies  on 

engineering  construction.  Until  the  advent  id'  the  vari- 
ous excellent  correspondence  schools,  the  young  man  who 

was  ambitions  to  obtain  tin  education  along  engineering 

lines,  ami  was  unable  to  avail  himself  of  a  regular  uni- 

versity training,  had  no  means  of  study  available  other 

than  such  bonks  as  were  prepared  for  engineers  and  ad- 
vanced students.  These  were  so  technical  as  to  do  little 

more  than  confuse  and  discourage  the  seeker  after  knowl- 
edge anil  make  his  ambition  to  better  his  condition  seem 

impossible  of  accomplishment.  Such  books  as  Mr.  Hool 
has  given  us  afford  an  opportunity  for  any  man  possessing 

a  rudimentary  education  plus  a  goodly  amount  of  appli- 
cation and  ambition,  I"  overcome  the  lack  of  a  university 

training  ami  qualify  himself  to  enter  the  engineering  pro- 
fession. 

Power  House  Design.  By  John  F.  C.  Snell.  Longmans, 

Green  &  Co..  London.  Pp.  44S.  index.  For  sale  by  the 

Mining  and  Scientific  Press.     Price  $(i. 

The  title   to  this  1   k   is  somewhat   misleading,    from   an 

American  standpoint,  as  the  proper  assembling  of  appa- 
ratus, ami  the  factors  governing  its  selection,  installation, 

ami  use.  form  the  dominating  feature  of  the  subject  matter 

rather  titan  the  buildings  in  which  they  are  enclosed.  Prac- 
tice iii  many  localities  is  covered  thoroughly  ami  compie- 

ensively.  Systems,  preliminary  notes  on  the  choice  of 
site  and  type  of  plant,  buildings,  sleani-raisiuir  plant,  steam 

and  feed-pipe  systems,  steam  generators,  various  types  of 

condensers,  cooling  lowers,  and  auxiliaries,  internal  com- 
bustion engines,  gas  ami  oil  engines,  producers,  waste-heat 

stations,  hydro-electric  power-houses,  power-house  switch- 
near,  practical  notes  on  electrical  plants,  small  power- 

houses and  substations,  form  tin'  titles  of  the  chapters  into 
which  the  book  is  subdivided,  ami  there  are  appendices 

covering  water-tube  boilers,  velocities  in  circulating  water- 

pipes,  British  electricity  regulations  for  factories,  chimney 
cooling  towels,  and  tests  of  feed  pumps.  These  show  the 
comprehensiveness  of  the  text  ami  the  variety  of  types 

of  power-plant  installations  covered.  Seventeen  plates  illus- 
trating  typical  power-plants  in  various  parts  of  the  world 
afford  an  excellent  opportunity  for  the  engineer  to  study 

the  characteristics   in    practice  both   at    I   ie  and  abroad. 

Many  formulae  and  much  statistical  data  on  performance 

ami  operation  are  presented:  in  fact,  the  book  is  prac- 
tically an  encyclopedia  on  power-plant  design  and  con- 

struction, and  the  ab-en   f  superfluous  padding  greatly 

enhances  its  value  as  a  book  of  reference  and  facilitates 

ready  reference  to  the  subject  upon  which  information  is 
desired. 
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rr. Concentrates 
Moat  of  th«ae  ara  In  reply  to  ijueatlona  received  by  mall 

■•  «rr  Invited  to  rx.k  QUMtlona  and  «lve  Informu- 
;  with  Hi.-  pru.tl.   f  mining,  milling,  and  •malting. 

DELOCATION  by  the  original  locator  •>!  a  claim  or  any 
pari  of  it  within  three  yean  "t  his  failure  to  perform 

development  work  as  required  by  United  Stales  statutes,  is 
forbidden  by  the  California  statute. 

/~i  II KM Ii  Al.  mixtures  -the  ao-called  'unknowns'  ..I'  the 
^  teachers  of  chemistry  of  predetermined  composition 
can  n. .«   In.  obtained  from  some  of  the  principal  dealers 
in  chemicals,  act   ipanied   by  an   accurate  analysis, 

tin'  labor  ..('  preparing  and  analyzing  such  mixtures  ii therein   saved, 

R [PARIAN  rights  exist  in  Montana  an. I  are  recognized. 
An  appropriation  is  made  by  posting  a  notice  in  writ- 
ing ai  a  conspicuous  place  at  the  intended  point  of  diver- 

sion, stating  am.. mil  claimed,  purpose  of  appropriation, 
place  ..i  intended  us-,  means  of  diversion,  .laic  of  appro- 

priation, ami  name  of  appropriator.  Within  twenty  .lays 
tile  with  the   iiy  clerk  a  notice  of  appropriation  con- 

taining in  addition  the  name  or  a  description  •■!  the  stream, 
description  of  the  point  of  diversion,  ami  reference  to  a 
natural  object  or  permanent  monument.  Notice  must  lie 
verified  as  an  affidavit.     Work  must  lie  commenced  within 

forty   .lays  of   posting  notice  an. I   must    lie   ducted    with 
reasonable  diligence  to  completion. 

TDONUS  systems  of  payment  are  of  great  advantage  where 
speed  is  important.  At  the  Laramie  tunnel  in  Colo- 

rado the  system  finally  adopted  was  as  follows:  When 

the  rate  of  dri\  'ing  for  any  calendar  month  exceeded  400 
ft.  ami  was  less  than  500  ft.,  each  underground  employee 
was  pai.l  .-rl'l  extra:  between  500  and  GOO  ft.,  the  bonus 
was  $15;  and  between  600  and  700  ft.,  *20.  This  bonus 

should  have  been  paid  to  the  men  in  currency,  so  as  to 
distinguish  it  from  the  earnings  under  the  wage  schedule, 
but  as  this  was  impracticable,  money  earned  under  the 
bonus  was  paid  with  a  separate  check,  thus  giving  the 
men  a  better  opportunity  to  realize  what  speed  meant  to 
them  as  well  as  to  the  contractor. 

"M'oXAZITE  and  zircon  are  minerals  containing  rare- earth  metals,  whose  property  of  becoming  incan- 
descent when  heated  render  them  valuable  in  certain  forms 

of  gas  and  electric  lights.  Monazite  is  employed  in  the 
manufacture  of  incandescent  gas-light  mantles  of  the 
Welsbach  type,  and  the  oxide  obtained  from  zircon  enters 
into  the  composition  of  the  glower  of  the  Nernst  electric 
light.  Both  minerals  are  found  in  the  United  States  and 

have  been  produced  to  a  considerable  extent.  During  1911, 
according  to  the  U.  S.  Geological  Survey,  no  monazite 
was  marketed,  although  13,132  lb.  of  crude  sand  or  'ore' 
is  reported  as  mined  in  North  Carolina  and  South  Caro- 

lina. Zircon  was  produced  in  1911  to  the  amount  of 
32IIS  lb.,  valued  al  $802. 

W1 
riSCONSIN,  New  Jersey,  and  Nevada  are  the  only 

states  in  which  a  heating  value  requirement  for  gas 
has  been  made  by  the  state  authorities.  By  the  ruling  of 

the  state  commissions,  the  monthly  average  'gross'  heating 
value  demanded  in  the  first  two  is  GOO  b.t.u.  per  cubic 
foot  of  gas.  with  a  minimum  value  of  550  b.t.u.  allowed; 
in  the  last  named  the  values  specified  are  550  and  500, 
respectively.  The  public-service  commission  of  the  second 
district  of  New  York  has  urged  such  amendments  to  the 
state  law  as  will  allow  the  desired  thermal  requirements 
to  be  made  by  the  commission.  They  are  already  making 
extended  tests  in  co-operation  with  the  companies  of  their 
district  to  determine  the  desirable  standards  to  establish. 

The  public-service  commission  of  Maryland  is  not  yet  pre- 
pared to  establish  a  requirement  as  to  heating  value  for 

the  entire  state. 

Recent  Publications 

Inns  On  Kbszbvks  of  Michigan  is  1011.  Bj  C.  K. 

Leith.  ('.  s.  Qeol.  Surv.  Advance  Chapter  from  .Mineral 
Resource*  of  the  United  States,  1911.  Pp.  is.  Index,  ill., 
map.    Washington,  1912. 

A  ii. .  .is \  use  Contact,  and  Elk 
Mountain  Mining  Districts,  Elko  Coi  mi,  Nevada.  By 

1'.  C.  Schrader.    I',  s.  Qeol.  Surv.  Bulletin  197.    pp.  162. 
Index,  maps,  ill.     Washington,  1912. 

'I'm.  Production  of  Bauxite  ash  Am  iosi  u  is  L911. 

Iiy  W.  ('.  Phalen.    Advance  Chapter  Er    'Mineral  Re- 
sources  of  the  United   States,'  Calendar  Tear   1911.     19 
pp.;  tables.     I  .  S.  Qeol.  Surv.     Washington,  1912. 

Veneers:  1910.  Forest  Products.  No.  5.  Bureau  of 

the  Census.  Compiled  in  co-operation  with  the  Depart- 
ment of  Agriculture;  Forest  Service,  Henry  S.  Graves,  For 

ester.     Ii   pp.;   tables.      Washington,   December  20,   1911. 

Poles  Purchased,  1910.  Forest  Products.  No.  9.  Bu- 
reau of  the  Census.  Compiled  in  co-operation  with  the 

Department  of  Agriculture;  Forest  Service,  Henry  S. 
Graves,  Forester.    7  pp.;  tables.    Washington,  January  lii. 1912. 

Wood  Distillation,  loin.  Forest  Products.  No.  7. 
Bureau  of  the  Census.    Compiled  in  co-operation  with  the 
Department  of  Agriculture;  Forest  Service.  Henry  S. 
Graves,   Forester.     5  pp.;  tables.     Washington,   December 
20,  1911. 

Tight  Cooperage  Stock,  1910.  Foiikst  Products.  No. 

G.  Bureau  of  the  Census.  Compiled  in  co-operation  with 
the  Department  of  Agriculture;  Forest  Service,  Henry  S. 
Qrayes,  Forester.  12  pp.:  tables.  Washington,  January 

20,  1912. 
Manufacturing  and  Business  Opportunities  in  West- 

ern Canada  Along  the  Lines  of  the  Canadian  Pacific 

Railway.  Third  Edition.  1912.  By  Industrial  Depart- 
ment, Western  Lines.  1G1  pp.;  index,  map.  Winnipeg, 

Canada,  1912. 

Gaging  Stations  Maintained  by  the  United  States 

Geological  Survey,  1888-1910,  and  Survey  Publications 
Relating  to  Water  Resources.  By  B.  D.  Wood.  Water- 
Supply  Paper  280.  U.  S.  Geol.  Surv.  Pp.  102.  Index. 
Washington,  1912. 

Our  Waste  Lands.  A  Preliminary  Study  of  Erosion 

in  Mississippi.  By  E.  N.  Lowe.  With  an  Appended 
Address  on  Mississippi's  Agricultural  Potentialities. 
Kv  W.  J.  McGee.  Washington,  July  12,  1910.  Mississippi 
Geol.  Surv.    Pp.  23. 
Summary  op  the  Wages  and  Hours  op  Labor  from  the 

Report  on  Conditions  of  Employment  in  the  Iron  and 
Steel  Industry  in  the  United  States.  By  Charles  P. 
Neill.  Sixty-second  Cong.,  2nd  Ses.,  Doc.  301.  57  pp.; 
index.     Washington,  1912. 

Tests  of  Columns:  An  Investigation  of  the  Value 
of  Concrete  as  Reinforcement  for  Structural  Steel 

Columns.  By  Arthur  N.  Talbot  and  Arthur  R.  Lord.  Uni- 
versity of  Illinois  Bulletin  No.  56.  Pp.  47.  111.,  map,  index. 

Urbana,  March,  1912.    Price  25  cents. 
Petroleum  and  Natural  Gas  in  Kentucky.  By  M.  J. 

Munn.  Part  II. — Mineral  Fuels.  Advance  Chapter  from 
Contribution  to  Economic  Geology  (Short  Papers  and  Pre- 

liminary Reports),  1910.  Bull.  471 — A-l.  25  pp.;  maps. 
U.  S.  Geol.  Surv.     Washington,  1912. 

Technologic  Papers  of  the  Bureau  of  Standards.  No. 
2.  The  Strength  of  Reinforced  Concrete  Beams.  Re 
sults  of  Tests  of  333  Beams  (First  Series).  By  Richard 
L.  Humphrey  and  Louis  H.  Losse.  (June  27,  1912.)  Pp. 
200.    111.,  maps,  index.    Washington,  1912. 

Petroleum  and  Natural  Gas  is  Wyoming.  By  C.  H. 
Wegemann.  Advance  Chapter  from  Contributions  to 

Economic  Geology  (Short  Papers  and  Preliminary  Re- 
ports). 1910.  Part  II.— Mineral  Fuels.  Bull.  471— A-3. 

20  pp.;  maps.    IT.  S.  Geol.  Surv.    Washington,  1912. 
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Commercial  Paragraphs 

Edgar  Allen  &  Co..  Limited,  manufacturers  of  tool 

steel  have  moved  their  Chicago  office  to  71S  West  Lake 
street. 

BtJCYBUS  Company  announces  the  opening  of  an  office 

at  No.  1230  Brown-Marx  building.  Birmingham.  Alabama, 
under  the  management  of  E.  L.  Byron. 

The  Robins  Conveying  Belt  Co.  has  secured  a  contract 

for  the  installation  of  its  ore-handling  system  at  the  plants 

of  the  C.  &  A.  Co.  and  the  Arizona  Copper  Co.  at  Clif- 
ton,  Arizona. 

The  Smuggler-Union  Mining  Co.,  of  Telluride,  Colorado, 

has  lately  installed  two  6-ft.  Hardinge  pebble  mills.  The 
Tomboy  Gold  Mines..  Ltd.,  of  Telluride.  Colorado,  will 

also  install  two  6-ft.  Hardinge  pebble  mills. 

.1.  T.  B.  Bogardls.  president  of  the  Abendbotii  &  Root 
MANTFAfTTRiNG  Co..  builders  of  Root  water-tube  boilers 

and  Root  spiral  riveted  pipe,  has  returned  from  an  ex- 
tended trip  abroad  in  the  interests  of  the  export  business 

of  his  company. 

J.  YV\  StONEHOUSE,  Victor.  Colorado,  has  placed  on  the 

market  an  indestructible  enameled-steel  mine  bell  signal, 
which  lias  considerable  merit.  These  signals  consist  of 

white  letters  on  a  blue  background  and  are  enameled  on 

both  sides,  so  that  they  will  nut  rust  or  be  affected  by  mine 
waters. 

The  Samson  Manifaiti-ring  Co..  of  Denver.  Colorado, 
wish  to  announce  that  it  has  sold  to  P.  E.  Garretson  and 

associates,  the  Samson  Manufacturing  Co.,  together  with 

the  good  will,  all  rights,  title,  interest,  and  patents  in  the 
Samson  rock-crasher.  The  business  under  the  new  man- 

agement will  be  carried  on  under  the  same  name.  The 

new  owners  have  for  some  time  been  manufacturing  the 

National  pulverizer  and  are  now  extending  their  business 
in  the  mining  Held. 

William  L.  Rickard  and  Clifford  A.  Sloan  announce 

the  organization  of  an  advertising  company  which  will  con- 
duet  its  business  under  the  corporation  name  of  Rickard 

&  Sloan.  The  offices  of  the  company  are  in  the  Evening 

Post  building.  20  Vesey  street.  New  York.  Particular  at- 
tention will  he  given  to  the  planning  and  management  of 

advertising  campaigns  for  concerns  engaged  in  the  manu- 

facture of  mechanical  and  electrical  apparatus  and  acces- 
sories. The  service  of  the  company  will  include  the  writing 

and  placing  of  advertising  in  trade  and  other  periodicals. 

and  the  production  and  distribution  of  bulletins,  catalogues, 
and  circulars. 

After  a  careful  study  of  the  possibility  of  cyaniding  the 

refractory  ores  of  the  Republic  district,  the  Oliver  Con- 
tintocs  Filter  Co.  made  au  initial  installation,  under  a 

positive  guarantee  of  successful  work.  The  work  done  has 

exceeded  the  expectations  both  of  the  engineers  of  the 
operating  companies  and  of  the  Oliver  Continuous  Filter 

Co.  Recent  sales  in  this  district  include  the  following: 
Rathfon  Reduction  Works,  North  Washington  Power  & 

Reduction  Co.,  San  Poil  Mining  Co.,  and  the  British  Co- 
lumbia Copper  Co.  It  is  claimed  that  all  the  filters  in 

the  states  of  Washington,  Oregon,  and  California  are  Oli- 
vers and  that  90^  of  the  filters  in  Nevada  are  of  the  same 

make. 

The  executive  offices  ana"   Xew  York  showrooms  of   the 
H.  W.  Johns-Manville  Co..  manufacturers  of  asbestos. 

magnesia,  and  electrical  supplies,  were  moved  on  April  20 

to  the  new  12-story  H.  W.  Johns-Manville  building.  Madi- 

son  avenue  and   Forty-first   street.   Xew   York   City,   from 
the  old  quarters  at  100  William  street,  where  the  company 
has  been   for  the   past   fifteen   years.     Increased   bus 

interests  in  this  and  other  parts  of  the  country  have  neces 

sitated  the  move.     The  large  floor  area  and  spacious  ri 
in   the  new  building  will  enable  a  much   larger  and  more 

lete  stock  of  goods  being  carried  on  hand  than  here- 
tofore,  and   will   also   permit   of  a  better  supervision   over 

he    company's    long    chain    of    branch    offices,    warehouses, 
stores,  and  factories  scattered  throughout  the  United  States 

and  Canada.  This  change  marks  the  fifty-fourth  anniver- 
sary  of   the   company. 

What  is  claimed  as  the  largest  order  for  motor  trucks 

placed  with  one  organization  has  just  been  given  the  Inter- 
national Motor  Co..  manufacturers  of  the  Mack,  Saurer, 

ami  Hewitt  tracks,  by  the  Star  Motor  Delivery  Co.  and 

the  City  Fuel  Co.  of  Chicago.  The  Star  Motor  Delivery 

Co.  of  Chicago,  which  is  perhaps  the  largest  organiza- 

tion yet  formed  for  general  public  trucking  and  transpor- 
tation service  in  this  country,  has  just  placed  an  order 

with  the  International  Motor  Co.  fur  "ill  Mack  trucks  of 
various  sizes  which  are  to  be  put  in  service  within  the 

next  few  months  for  handling  urban  and  suburban  deliv- 
ery service  of  Chicago  merchants.  This  order  was  placed 

after  months  of  the  most  searching  investigation  and  rigid 

tests  of  practically  every  American  make  of  motor  truck. 
and  the  fact  that  the  Mack  was  finally  selected  as  the 

machine  be^-t  adapted  for  the  severity  of  the  conditions  is 
a  ilistinet  triumph  for  the  manufacturers  of  this  oldest 
ut   American-made  trucks. 

The  order  of  the  City  Fuel  Co.  for  25  Saurer  trucks 
is  the  largest  single  order  ever  placed  by  a  coal  merchant 

for  motor  transportation,  and  comes  as  a  flattering  en- 
dorsement of  the  motor  truck  by  an  industry  which  has 

been,  perhaps,  one  of  the  most  reluctant  to  be  converted 

to  the  advantage  of  motor  transportation  up  to  the  pres- 

ent time.  The  first  15  of  the  Saurer  trucks  to  go  into  ser- 
vice for  the  City  Fuel  Co.  will  displace  70  double  teams, 

and  it  is  said  that  before  deciding  to  motorize  the  delivery 

department,  the  City  Fuel  Co.  investigated,  tested,  and 
had  demonstrated  every  motor  truck  of  any  consequence 

on  the  market.  In  making  a  test  and  study  of  motor 
trucks  for  over  two  years  and  putting  in  an  investment 

that  means  the  scrapping  of  many  thousands  of  dollars 
worth  of  existing  horse-truck  equipment,  the  City  Fuel 

is  pointed  the  way  for  hundreds  of  coal  dealers  to 

solve  one  of  their  most  growing  problems — the  expeditious, 
economical,  and  efficient  delivery  of  coal  over  a  rapidly 

increasing  area  which  the  growth  of  all  large  centres  has 
brought  about.  The  City  Fuel  Co.  will  use  its  Saurer 

trucks  in  the  'Loop'  district  of  Chicago.  The  25  Saurers 
will  displace  inn  horses  and  25  wagons. 

Securing  Good  Castings  for  Dodge  Products 

The  Dodge  Manufacturing  Co.,  Mishawaka,  Indiana, 

izing  the  fact  that  the  utmost  care  should  be  taken 
in  securing  the  strength  of  its  transmission  appliances, 
maintains  a  well  equipped  chemical  laboratory.  In  this 

laboratory  all  the  various  raw  materials  are  analyzed,  par- 

ticularly the  pig  iron  used  in  the  foundry.  The  composi- 
tion of  the  iron  is  carefully  ascertained  before  it  goes  into 

the  cupola,  and  none  but  the  best  procurable  is  used.  Al- 
though the  purchases  are  made  on  a  guarantee  of  chemical 

constituents,  each  car  on  being  unloaded  is  sampled  for 

analysis,  and  the  iron  remains  unused  until  the  report 

from  the  company's  own  chemist  shows  the  exact  elements 
of  which  it  is  composed.  Some  mixtures  are  high  in 
silicon  for  soft  special  castings:  some  are  low  in  silicon 

and  high  in  manganese  for  harder  castings.  Each  mix- 
ture, however,  is  properly  proportioned  for  the  work  it 

eventually   has   to   perform. 

In  charging  the  cupola,  the  iron  is  carefully  weighed 
in  the  yard,  a  scale  car  with  a  box  on  it  passing  from 

pile  to  pile  of  pig  iron  and  getting  portions  from  one 
pile  or  another,  as  the  case  may  demand,  to  make  the 

proper  mixture.  These  boxes  are  then  hoisted  to  the 
charging- floor  by  an  electric  crane  and  are  stacked  ready 
for  use  in   the  charging-room. 

To  insure  the  results  in  Dodge  products,  after  all  care 
is  taken  with  the  composition  of  raw  materials  gointr  into 
the  cupola,  test  bars  are  taken  from  the  metal  coming  out, 
and  the  final  answer  to  these  elaborate  preparations  is 

id.  Bars  testing  1800  lb.  tensile  strength  to  the  square 

inch  arc  considered  good  by  the  average  foundry,  but  no 
metal  is  considered  right  for  Dodge  products  unless  the 

s  show  2200  pounds. 
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EDITORIAL 

MEXICAN  conditions  have  greatly  improved  in  the 
last  two  weeks,  and  there  is  now  a  general  lading 

thai  ill"  worst  is  liver.  lie-establishment  of  order  through- 
uiii  the  country  will  necessarily  lie  slow,  but  defeat  of 
the  rebels  by  the  Federal  forces  in  Chihuahua  is  a  long 

step  toward  peace. 

MANGANESE  silver  ores  have  given  cyanide  experts 
much  trouble  and  they  have  bnl  rarely  been  treated 

with  any  degree  of  satisfaction.  We  are  therefore  espe- 
cially glad  to  print  the  full  details  of  a  study  of  these 

ores,  made  by  Mr.  Will  11.  Coghill  in  the  metallurgical 
laboratory  of  Northwestern  University.  The  first  of  the 
series  of  articles  appears  this  week. 

PHYSIOGRAPHY  is  a  fascinating  science.  It  was  a 
surprisingly  long  time  before  geologists  turned  their 

attention  from  the  study  of  sediments  to  the  0|tiesfion  of 
what  was  happening  on  the  land  while  various  beds  were 
being  laid  down  in  the  sea.  Just  how  practical  such 
studies  may  become  is  excellently  illustrated  in  Mr.  J.  B. 

Tyrrell's  study  of  pay-streaks  in  placers,  noted  elsewhere. 

CAPITALISTS  in  search  of  a  large  and  profitable  busi- 
ness have  recently  been  offered  the  opportunity  to 

join  a  large  international  limited  liability  undertaking  for 
the  purpose  of  working  various  precious  ores.  The  success 

of  the  enterprise,  which  is  Russian  in  inception,  is  "guar- 
anteed" by  "new  methods  of  extraction  without  losses." 

The  receiver  of  the  enticing  literature  circulated  by  the 

promoters  is  informed  that  such  losses  "till  now  amount 

to  100  per  cent  or  more  of  the  precious  metal  obtained." 
We  presume  this  excess  loss  refers  to  promotion  profits. 

DECISION  of  a  case  by  the  United  States  Supreme 
Court  would  seem  to  settle  matters,  but  does  not  al- 

ways do  so.  In  1908  the  Court  affirmed  a  decision  of 
the  New  York  courts  in  the  Old  Dominion  litigation,  and 

seemed  to  make  it  impossible  for  the  company  to  recover 

the  promotion  profits  for  which  suit  bad  been  brought 
against  Mr.  Albert  Bigelow  and  the  estate  of  Leonard 

Lewisohn.  The  case  came  up  again  through  the  Massa- 
chusetts courts,  and  the  Supreme  Court  has  just  found 

in  favor  of  the  company.  The  judgment  is  for  $2,100,000 
and  interest,  and  is  one  of  the  largest  ever  decreed  by 

the   Court   against   an   individual. 

MANIPULATION  is  charged  in  connection  with  recent 
fluctuations  in  the  price  of  Pittsburg  Silver  Peak 

stock.  The  mine  is  an  excellent  one,  operated  with  con- 
spicuous ability.  Full  details  as  to  methods'  and  costs 

have  been  available  to  readers  of  the  Mining  and  Scien- 
tific Press  for  months,  and  no  one  who  wished  to  know 

had  any  reason  to  be  deceived  as  to  the  value  of  the  shares. 
The  serious  phase  of  the  matter  is  that  the  decision  in 

the  recent  litigation  was  'tipped  off'  in  San  Francisco  a 
day  or  more  in  advance  of  official  announcement.  How- 

ever the  circumstance  occurred,  it  is  such  things  that  make 

people  friendly  to  the  proposal 'for  recall  of  the  judiciary. 
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NEW  DECISIONS  are  constantly  changing  the  interpre- 

tation of  the  mining  law,  and  readers  of  our  depart- 

ment 'Decisions  Relating  to  Mining'  will  find  themselves 
amply  repaid.  The  department  is  edited  by  an  excellent 

attorney  who  enjoys  unusual  facilities  for  keeping;  track 

of  changes,  and  in  it  will  be  found  announcements  of  the 

more  important  decisions  in  advance  of  their  general  pub- 
lication. 

WE  print  this  week  the  first  part  of  an  elaborate  study 

of  the  genesis  of  the  lead-silver  ores  of  the  Coeur 

d'Alene  district,  written  by  Mr.  Oscar  H.  Hershey.  His 
discrimination  of  very  ancient  low-grade  lead-zinc  deposits 
that  may  well  have  been  the  parents  of  the  orebodies  now 

being  worked,  is  an  especially  interesting  point.  In  the 

continuation  of  this  article  Mr.  Hershey  will  describe  these 
mineral  bodies  more  in  detail  and  will  discuss  the  relations 

of  the  ores  to  the  faulting  in  the  district. 

SHAREHOLDERS  in  the  Han-Teh-P'ing  Iron  &  Coal 
Company,  which  operates  blast-furnaces  and  a  steel 

plant  at  Hanyang,  Hupei  province.  China,  producing  140,- 
000  tons  of  pig  annually,  have  unanimously  refused  to 

sanction  an  agreement  made  by  the  managing  director  to 

convert  the  company  into  a  joint  enterprise  with  Japanese 

capitalists.  The  supply  of  ore  for  the  Japanese  Government 

iron  works  near  Wakamatsu  has  been  largely  drawn,  under 

a  fifteen-year  contract,  from  mines  owned  by  the  Chinese, 

and  the  proposed  arrangement,  which  would  have  been  ad- 

vantageous to  the  Japanese,  who  have  loaned  $4,500,000 

to  the  Chinese  company,  which  is  capitalized  for  $18,000,- 

000,  did  not  meet  the  approval  of  either  the  Chinese  share- 

holders or  China's  authorities. 

TTTASHINOTOX  despatches  announce  the  defeat  in  the 

VV  Senate  of  the  Cummins  substitute  for  the  metal 

schedule  for  the  tariff  bill  recently  passed  by  the  House  of 

Representatives.  There  had  been  some  expectation  that 

a  combination  of  Democrats  and  Progressive  Republicans 

would  carry  this  substitute  through  the  Senate.  Mr.  F. 
(I.  Xcwlands  has  now  offered  an  amendment  to  the  House 

bill  proposing  a  10  per  cent  reduction  from  certain  duties 

the  first  of  next  January  and  a  further  5  per  cent  reduc- 

tion at  the  beginning  of  each  succeeding  January  for 

four  years.  A  non-partisan  tariff  commission  of  five  mem- 

bers, appointed  by  the  President,  is  to  be  authorized  to 

determine  to  what  products  the  reductions  should  apply, 

In  the  absence  of  details  it  is  difficult  to  say  how  this 

would  work,  but  the  recognition  of  the  fact  that  reduc- 

tions should  be  made  gradually  and  the  effort  to  lift  the 
matter  out  of  politics  is  commendable. 

T"\lS(TSSION  of  the  need  of  revision  of  the  American 
*-J  mining  and  land  laws  continues  actively  in  the  West, 

but  unfortunately  little  impression  is  being  made  upon 
Congress.  Even  in  so  acute  a  matter  as  that  of  the  Alaska 

coal  lands,  popular  interest  having  been  diverted.  Congress 

seems  disposed  to  let  matters*  stand  as  they  are.  When  an 
election  is  impending  most  congressmen  and  senators  dodge 

responsibility  for  any  legislation  to  which  there  is  any 
opposition;  and  nothing  can  be  done  in  regard  to  Alaska 

ami  the  coal  lands  to  which  someone  will  not  object.  This 

situation  is  rapidly  making  converts  to  the  theory  that  it 

would  be  better  to  pass  over  to  the  slate  and  territories, 

all  the  remaining  public  lands  as  a  free  gift.  There  would 

undoubtedly  be  much  fraud  and  graft  as  a  result,  but  the 

people  of  the  region  concerned  hold  to  the  right  to  de- 

velop as  fundamental.  They  are  willing  to  make  all  rea- 

sonable concessions,  and  some  which  they  consider  unrea- 

sonable, to  Eastern  sentiment  as  to  the  public  lands,  but 

some   way   should   be   opened   through   which    development 

can  proceed.  It  is  evidently  a  choice  of  evils.  The 

Salt  Lake  Chamber  of  Commerce  has  recently  adopted 

strong  resolutions  urging  that  some  change  be  made 

promptly,  and  the  sentiment  for  similar  resolutions  else- 
where is  strong  and  growing.  It  js  asked  that,  pending 

readjustment,  the  Secretary  of  Interior  interpret  the  law 

and  regulations  as  liberally  as  is  allowable  and  as  much  as 

possible  in  accordance  with  established  customs.  The  Min- 

ing and  Metallurgical  Society  has  a  committee  at  work 

studying  the  changes  that  have  been  proposed  and  the 

San  Francisco  section  has  been  attempting  to  formulate 

the  principles  that  should  govern  legislation  regarding  oil 

lands.  Neither  report  is  yet  complete  and  in  the  mean- 
time discussion  of  the  mining  law,  especially  by  those 

familiar  with  the  codes  of  other  countries,  is  distinctly 

helpful.  We  call  especial  attention  to  the  article  in  this 

issue  by  Mr.  F.  J.  H.  Merrill  who  brings  up  the  peculiari- 
ties of  the  New  York  state  code,  and  the  workings  of  the 

Mexican  law.  The  committee  from  the  American  Mining 

Congress,  of  which  Mr.  E.  B.  Kirby  is  chairman,  has  asked 

Congress  to  appoint  a  commission  or  to  authorize  one  of 
its  own  committees,  to  hold  sessions  and  hear  complaints 

and  suggestions  regarding  the  mining  law.  Nothing  has 

been  done  with  this  very  sensible  and  practical  suggestion, 

though  a  bill  for  a  commission  requested  by  the  miners 

union,  to  investigate  working  conditions  in  mines  has  been 

introduced.  A  little  legislation  and  a  few  less  candidates 

for  the  presidency  would  be  sincerely  appreciated. 

Alaskan  Railway  Building 

Much  the  most  sensible  plan  yet  proposed  for  meeting 

the  needs  of  Alaska  in  the  matter  of  railway  building  is 

that  embodied  in  what  is  known  as  the  '1000-mile  bill,'  now 
before  Congress.  Briefly,  this  bill  proposes:  (1)  to  au- 

thorize the  President  to  construct  not  more  than  1000  miles 

of  railroad  in  Alaska,  the  line  or  lines  to  be  such  as  will, 

in  his  judgment,  best  develop  the  natural  resources  of  the 

territory;  (2)  a  commission  of  five  is  to  be  appointed,  with 

an  Army  engineer  as  chairman  and  chief  engineer,  to  have 

charge  of  the  work;  (3)  bonds  bearing  3  per  cent  interest 
ami  similar  to  the  Panama  Canal  bonds  are  to  be  sold  as 

needed  to  carry  on  the  work,  but  money  can  only  be  paid 

out  according  to  annual  estimates  and  as  appropriated  by 

Congress;  (4)  the  bonds  are  to  be  secured  as  to  principal 

and  sinking  fund  by  a  first  mortgage  on  the  lines  built : 

(5)  until  Congress  shall  provide  for  operation  by  leasing 

or  otherwise,  the  President  is  to  operate  the  lines  as  mili- 

tary and  postal  routes  and  as  common  earners,  establishing 

public  rates;  (6)  the  commission  may  purchase,  lease,  or 

contract  for  haulage  rights  or  transportation  over  any  ex- 
isting lines,  and  shall  have  full  power  to  negotiate  such 

contracts,  but  is  not  bound  to  either  purchase  or  lease;  (7) 

disagreements  with  existing  lines  as  to  rates  are  to  be  ad- 
judicated by  the  Interstate  Commerce  Commission;  (8)  an 

appropriation  of  $1,000,000  repayable  out  of  bond  sales,  is 

to  be  made  to  begin  the  work;  (9)  in  the  work  the  com- 

mission may  use  any  of  the  material  belonging  to  the  Gov- 
ernment and  no  longer  needed  on  the  Canal  Zone. 

This  bill  has  been  carefully  drawn,  and  embodies  the  best 

features  of  the  laws  under  which  the  Isthmian  Canal  Com- 

mission and  the  Reclamation  Service  are  working.  Certain 

features  have  also  been  taken  from  the  law  under  which 

railroads  are  being  built  in  the  Philippines.  Action  by  the 

Government,  sanctioned  by  public  opinion  it  is  true,  has 

made  it  entirely  impossible  for  private  companies  to  raise 

the  capital  necessary  to  extend  railroad  lines  through 

Alaska.  It  is  equally  clear  that  public  opinion  would  not 

favor  a  bond  grant  or  other  public  aid  to  a  private  com- 
pany.   Evidently,  either  the  United  States  Government  must 
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up  Um  work  ..t  railroad   rtrnotion  in  the  Far  North 
or  the  countr)  deliberate!)  cloMd  to  development.    The  but 
i-   <n  believe,  tar  from  Ixune  Ibe  purpose  ol  snj    rider 

•  i  the  American  |   pie.    Under  the  circumstances 
then  ean  !»•  no  politic*  in  such  a  tiill  aa  i-  proposed;  in  an] 
event   progress  will  be  alow,  and  simple  justice  to  Alaska 

inds  thai  a  start  be  made,     Pass  the  bill  and  lei  the 
■  I  to  work. 

Tonopah  Mines  and  Mining 

li  i~  .in>i  ■  round  doaen  years  since  Jim  Butler  made  the 
discovery  which  brought  T   pah  into  being.     While  the 
claims  now  owned  l>y  the  T   pah  Mining  Company  were 
not  staked  until  August,  ii  was  In  May  thai  the  outcrop  of 
rich  silver  ore  was  found  and  the  chain  of  events  thai  led 
practically  to  the  rediscovery  ..t  Nevada  was  began.  The 
Tonopok  Winer,  in  an  interesting  special  issue  Kay  25,  lias 
summarised  the  history  and  present  conditions  al  Tonopah 
succinctly,  and  from  ii  the  following  figures  are  taken. 

The  total  production  of  Tonopah  can  only  be  estimated, 
since  the  records  of  some  of  the  companies  do  not  include 
the  gross  production  of  some  of  the  early  shi]   nts.    Tak- 

bowever,  exact  figures  so  far  as  they  are  available,  and 
estimates  •  •!  .   ipany  officials  to  cover  the  few  gaps,  the 
production  to  the  ch.se  of  April  30,  1912,  may  be  stated  as 
below : 

Tonopah  Mining    $29,213,153 
Tonopah  Belmont      10,413144 
Montana-Tonopah      4,600,055 
Tonopah  Bztension     1,022,950 
West    End  Con    1,247,(312 
MacNamara       1,404,909 
Tonopah   Midway       1,273  626 
Jim  Rntler      315,610 
North  Star     36,224 

$51,527,283 

This  is  a  large  production  for  a  district  to  make  in  twelve 

years,  beginning  in  a  desert  and  with  railways,  power  lines, 
water,  and  all  the  necessaries  of  life  and  work  to  be  sup- 

plied. Even  more  interesting  than  the  fact  of  the  pro- 
duction, is  the  circumstance  that  the  ore  has  been  mined 

at  a  considerable  profit.  Tonopah  is  one  of  the  districts  in 

which  there  has  been  money  made  in  mining  and  not  alone 
in  company  promotion.  At  the  time  the  Tonopah  Mining 
Company  was  formed  it  was  so  difficult  to  raise  the  money 
needed,  that  350,000  shares  of  preferred  stock  were  sold  at 

$1  per  share,  two  shares  of  common  stock  being  given  as  a 
bonus  with  each  share  of  preferred.  The  last  of  this  pre- 

ferred stock  was  retired  with  interest  in  February  1905. 
The  outstanding  stock  of  the  company  cost  the  original 
owners  nothing.  Each  share  has  received  $8.85  in  divi- 

dends and  is  still  quoted  at  about  $7  per  share.  In  all,  the 
dividends  paid  have  been  as  follows: 

Tonopah  Mining  Company      $8,850,000 
Preferred  stock  retired    380,557 

Tonopah  Belmont     2,843,002 
Montana-Tonopah      330,000 
Tonopah    Extension       300,000 

Midway       250,000 
MacNamara       50,000 

$13,003,559 

Mr.  T.  A.  Rickard  has  recently  written  illuminatingly  in 

The  Mining  Magazine  about  'phantom  profits'  and  has  called 
attention  to  the  fact  that  only  the  money  which  finds  its 

way  into  the  shareholders'  pockets  in  dividends,  is  really  to 
be  counted  in  measuring  profits.     On   this  basis   Tonopah 

done  »cii.     iivn   n„-  »eriea  ..t   years,  roughly  S>  pei 
.■.■at  ,.t   the  gTo*  return   bas  rone  t..  (he  stockholders  in 
dividend!.    In  addition,  there  has  I   n  an  aooumnlation  of 
surplus  both  as  cash  and  in  the  form  "i  ore  reserves.  To 
an  extent,  the  surplus  has  been  reinvested  in  plant  or  in 
securities  of  enterprises  thai  would  have  bul  small  value  if 
the  mines  ceased  t..  produce,  bul  the  Tonopah  Milling  Com 
pany  carries  a  considerable  sum  in  firsl  class  securities  and 
cash,  and  the  other  companies  bave  similar,  though  nol  s.> 

resources.    The  Montana  Tonopah  Company  bas  re 
ccuilv  purchased  the  Comi   wealth  mine  in  Arizona;  the 

Tonopah  Belmonl  Development  Company  is  reported  t.. 
have  closed  s  deal  for  the  App  mine  in  California;  and  the 

Tonopah  Mining  Company  is  well  known  t..  be  looking  Eot 
a  property  in  which  t < >  reinvest   its  surplus.     It  seems  likely, 

therefore,  thai  Tonopah  will  nol  only  pay  its  own  way.  bul 

will  directly  lead  to  active  development   in  a  Dumber  ..I' other  districts. 

At  present  there  are  2611  stamps  in  operation  in  the  .lis 

irict.  The  Montana-Tonopah  has  recently  increased  the 
capacity  of  its  mill,  the  Tonopah  Extension  and  West  End 
Consolidated  soon  will  do  so.  and  the  Tonopah  Belmont  is 

now  building.  A  little  less  than  a  half  million  tons  of  ore 
per  year  will  soon  be  treated.  The  practical  question  is 
hew  long  this  ean  be  kept  up. 

It  has  always  been  difficult  to  estimate  ore  reserves  at 

Tonopah.  The  ore,  while  rich,  occurs  in  shoots  that  have 
been  repeatedly  faulted,  and  the  rocks  have  been  frequently 

intruded  by  later  eruptives.  The  surface  is  covered  by  re- 
cent volcanics,  and  only  most  careful  and  systematic  geo- 
logic work  with  core-drill  and  drift  serves  to  piece  together 

the  mosaic.  The  district  contained  originally  some  of  the 

great  ore-shoots  of  the  world;  to  the  miner  has  fallen  the 
problem  of  hunting  out  the  scattered  fragments,  and  doing 

it  all  at  a  profit.  With  the  first  rich  discovery,  and  in  the 
absence  of  exact  knowledge  of  the  faulting,  there  was  a 

period  of  overestimation  of  the  orebodies  and  underestima- 
tion of  the  difficulties.  A  good  many  wild-cat  companies 

sprang  up.  At  that  time  Mr.  J.  E.  Spurr,  then  connected 
with  the  United  States  Geological  Survey,  studied  the  dis- 

trict and  issued  a  report  which,  temporarily,  made  him  ex- 
ceedingly unpopular.  Time,  however,  heals  sores,  and  later 

Mr.  Spun-,  having  retired  from  the  government  service,  was 
invited  to  re-study  the  district  at  the  expense  of  the  com- 

panies, and  they  have  all  come  to  value  his  opinion  highly. 

Since  the  Tonopah  Midway  Company  developed  an  im- 
portant orebody  700  feet  north  of  its  shaft  in  virgin  ground 

that  Mr.  Spurr  advised  prospecting,  the  opinion  of  a  geolo- 
gist has  come  to  have  great  weight.  Many  men,  however, 

cooperated  in  the  finding  of  the  ore.  The  great  shoot  in  the 
Belmont  ground  found  in  December  1909,  did  as  much  as 
any  one  thing  to  attract  attention  anew  to  the  distinct  and 
to  stimulate  the  present  revival  of  prosperity  there.  At 

present  the  Tonopah  Mining  Company  is  understood  to  have 
but  a  small  ore  reserve  in  the  ground  and  to  be  relying 

mainly  on  dump  ore  and  the  chance  of  re-investing  its  sur- 
plus. The  Belmont  undoubtedly  has  a  large  reserve  and  the 

other  companies  are  credited  with  ore  sufficient  to  run  two 

to  two  and  one-half  years  without  development.  Beyond  that 

it  can  only  be  said  that  a  continuation  of  the  present  vigor- 
ous search  may  be  expected  to  increase  the  reserve  as  needed 

for  many  years.  Conditions  in  the  district  were  never  more 
hopeful  and  several  new  enterprises  have  recently  been 
started.  Tonopah  is  a  district  where  the  cost  of  finding  ore 

is  high,  but  where  the  ore  is  rich  and  the  profits  are  large. 
Not  every  mine  there  is  paying  and  not  every  one  will  pay 
when  the  whole  course  is  run.  Mistakes  have  been  made 

in  taking  too  large  chances,  but  the  mines  are  in  good  hands, 
excellent  technical  work  is  being  done,  and  the  community 
is  prosperous  and  happy. 
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Genesis  of  Lead-Silver  Ores  in  Wardner  District,  Idaho 
By  Oscar  H.  Hershey 

Introduction 

The  town  of  Wardner  is  situated  in  the  deep  narrow 
valley  of  Milo  creek,  on  the  south  side  of  the  South  Fork 

of  the  Coeur  d'Alene  river,  in  Shoshone  county,  Idaho. 
The  principal  mines  in  the  district  are  the  property  of  the 

Bunker  Hill  &  Sullivan  Mining  &  Concentrating-  Co.  Next 
in  importance  is  the  Last  Chance  mine,  operated  by  the 
Federal  Mining  &  Smelting  Co.  The  Senator  Stewart  is 

at  present  the  third  in  order  of  production,  and  the  Cale- 

donia and  Ontario  the  only  other  producing-  mines.  For- 
merly the  Sierra  Nevada  and  Crown  Point  mines  were  of 

some  importance,  but  have  not  been  operated  for  years. 
My  geological  field  work  in  the  Wardner  district  was 

begun  on  October  10,  190S,  and  prosecuted  continuously 
(except  for  several  interruptions  aggregating  less  than 
three  months)  to  August  1910,  and  has  continued  at  in- 

tervals since.  Previous  to  this  no  detailed  geological  study 
of  the  mines  had  been  made,  although  the  areal  geologj  of 
most  of  the  district  had  been  mapped  in  1903  or  1904  by 

F.  C.  Calkins,  assisted  by  W.  A.  'Williams  and  D.  F.  "Mac- 
Donald,  and  the  mines  visited  by  F.  L.  Rausome.  The  re- 

sult of  their  work  is  included  in  'The  Geology  and  Ore 
Deposits  of  the  Coeur  d'Alene  District.  Idaho,1  by  Ran- 
some  and  Calkins,  which  is  now  the  standard  work  of  ref- 

erence in  the  district.  Mr.  Calkins  found  that  the  struc- 
ture in  the  Wardner  district  is  too  complex  and  obscure  to 

enable  him  to  do  any  but  very  generalized  mapping  in  the 
time  that  he  could  give  to  the  work.  The  reader  is  referred 
to  his  description  of  the  formations  as  to  their  general 
megascopic  and  microscopic  features.  My  work  has  been 
done  for  the  Bunker  Hill  &  Sullivan  company,  and  its 
president.  F.  W.  Bradley,  and  the  manager.  Stanly  A. 
Easton.  have  kindly  consented  to  the  publication  of  this 
paper. 

Stratigraphy  awd  Structure 

The  Burke  and  Revett  formations  are  thicker  and  more 
complex  in  the  vicinity  of  Wardner  than  elsewhere  in  the 
Coeur  d'Alene  district,  anil  I  have  found  it  practicable,  in order  to  bring  out  the  structure  better,  to  divide  the  Burke 
into  two  members  and  the  Revett  into  three  members.  I 
have  also  added  another  formation  at  the  bottom  of  the 
series.  The  following  table  will  sufficiently  indicate  the 
character  of  the  sedimentary  rocks  for  the  purpose  of  this 
paper: 

Approx. thickness. 

feet 
Wallace  Formation.— Thin-bedded,  bluish  and  green- ish, calcareous  shales,  calcareous  quartzitic  sand- 

stone,  and  a  thin  bed  of  blue-grav  limestone...     4  000 
St.    Regis    Formation.— Purple,    lavender,    and    green sencitic  quartzite  sandstone  and  indurated  shales  1  000 
Upper  Revett  Mem  her—  Rather  thin  bedded,  greenish     ' sencitic    quartzites     and     heavierbedded     white 

quartzites    90g 
Middle  Revett  Member.— Heavy-bedded,  white    neariy pure   quartzite    lfln 
Lower  Revett  Member.— Thick-bedded  white  quartz- 

ites. alternating  with  thinner-bedded  greenish 
serieitic   quartzites       1  300 

Upper  Burke  Member.— Thin-bedSed  greenish  serieitic     ' quartzites,   alternating   with   heavy-bedded   white 
quartzites       2  000 

Lower  Burke  Member.— Thin-bedded  greenish  serieitic     ' quartzites    and    layers    of    hard    white    quartzite; 
near  the  top  is  much  purple-gray  material  undis- 
tinguishable  from  the  St.  Regis    1  500 

Prichard  Formation.— Gray  to  black  shales  in  thin 
regular  beds,  with  slaty  cleavage  common,  and 
some  beds  of  white  quartzite         8  000 

Catahlo  Formation.— Heavy-bedded  light  lilac  quartz- 
ites, alternating  with  dull  greenish  serieitic 

quartzites          1000 

   
19.800 

■  Professional  Paper  62,  U.  S.  Geol.  Surv.,  1908. 

Igneous  rocks  are  not  abundant  in  the  district.  The 

Kellogg  tunnel  cuts  a  dark-green  dike  for  75  ft.,  4400  ft. 

from  the  mouth.  R.  D.  George,  of  the  University  of  Colo- 
rado, from  study  of  a  thin  section,  reports  the  rock  very 

much  altered,  the  only  recognizable  primary  minerals  in- 
cluding a  few  altered  biotite  crystals  and  plagioclase  grains. 

The  secondary  feldspar  shows  practically  no  plagioclase, 

and  is  partly  interlocked  with  secondary  quartz.  Epidote, 

penninc,  and  chlorite  occur.  He  thinks  it  possible  that  the 

rock  may  have  been  a  hornblende-mica  syenite.  The  gouge 
of  the  Osburn  fault  in  the  same  tunnel  has  been  partly  pro- 

duced by  the  grinding  of  a  small  basic  dike.  In  the  North 
Bunker  Hill  main  tunnel  a  3  to  4-ft.  dark  basic  dike  has 

been  greatly  crushed  by  the  Osburn  fault.  Four  fairly 
thick  dikes  of  dark  green  basic  rock,  one  of  which  I  have 

traced  continuously  for  '2250  ft.,  have  been  observed  in  the 
Wallace  area  in  the  Elk  Creek  basin.  A  large  dike  of  a 

medium-grained  gray  crystalline  whose  appearance  sug- 
gests diorite  is  exposed  near  the  mouth  of  the  Empire 

tunnel  in  Government  gulch,  and  2200  ft.  west  there  is  a 

similar  dike  in  a  greatly  decomposed  condition.  A  lampro- 

phyre  dike  in  which  brown  biotite  is  conspicuous  appeal's 

in  the  Coeur  d'Alene  Central  company's  upper  tunnel.  A 
small  dark-brown  cast-west  dike  near  the  south  fork  of 

Milo  creek  was  pronounced  by  Mr.  George  as  probably  an 

altered  basalt.  Three  narrow  dikes  of  fine-grained  black 
to  dark  greenish  gray  rock  suggesting  basalt  occur  in  the 
Harrison  cross-cut  from  the  Silver  King  main  tunnel  and 

several  similar  dikes  were  seen  in  the  Wyoming  mine  near 

Grouse  creek.  These  are  all  the  dikes  that  have  been  seen 

within  the  limits  of  any  of  my  maps.  They  are  never  found 

in  apparent  genetic  connection  with  any  ore  deposit  and 

are  probably  much  younger  than  most  of  the  ore. 
The  Wardner  district  is  one  of  the  most  excessively 

faulted  areas  of  similar  extent  in  the  world.  I  have  found 

it  convenient  to  name  97  of  these  faults.  They  are  divided 

into  nine  systems,  each  representing  a  distinct  period  and 

stress.  The  proper  discussion  of  these  faults  would  con- 
stitute a  lengthy  paper  by  itself,  and  cannot  be  undertaken 

here;  but  as  some  of  the  faults  have  preceded,  some  accom- 

panied, and  others  succeeded  the  production  of  the  lead- 
silver  ores  of  the  district,  I  will  make  brief  references  to 

them  in  alternation  with  the  discussion  of  the  mineraliza- 

tions. The  accompanying  map  shows  the  position  of  the 

traces  of  those  faults  that  reach  the  surface  of  the  bed- rock. 

Stages  pf  Mineralization 

A  notable  feature  of  the  mineralization  of  the  Coeur 

d'Alene  district  is  the  presence  of  much  siderite  as  a 
gangue  mineral  in  the  veins  and  as  a  wide  dissemination  in 

the  country  rock.  Mr.  Calkins  describes2  its  occurrence  in 
the  latter  form  in  the  following  words:  "Siderite  occurs 
in  individuals  of  varying  size;  but  probably  the  majority 
of  them  are  larger  than  the  elastic  grains  of  the  rock,  the 
mineral  being  in  places  crystallographically  continuous  for 
a  diameter  of  several  millimetres.  The  form  of  the  indi- 

viduals varies  much  in  regularity.  The  outlines  of  many 

of  them,  especially  of  the  larger  grains,  appear  ragged,  but 
in  such  cases  the  boundaries  are  seen  on  close  examination 

to  be  determined  in  large  part  by  rhombohedral  planes. 
In  other  individuals  the  rhombohedral  form  of  the  crystal 

is  more  marked,  in  some  being  perfect.  It  is  an  important 

fact  that  in  any  specimen  the  crystallographic  boundaries 
can  be  seen  cutting  sharply  across  quartz  grains,  which 
proves  that  the  siderite  has  been  developed  by  molecular 
replacement  of  the  quartz  and  not  by  filling  in  of  cavities. 

The  larger  grains  in  the  sandstones  and  quartzites  fre- 
quently inclose  grains  of  quartz  and,  much  less  commonly, 

scales  of  sericite.     It  is  thus  evident  that  the  siderite  re- 

?Op,  eit..  p.  97. 
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places  the  Bericitic  line-grained  cementing  material  more 

readily  than  the  larger  grains  of  quartz." 
Certain  stratigraptric  horizons,  one  of  which  is  near  the 

division  between  the  Revett  and  St.  Regis  formations  and 
another  includes  the  lower  part  of  the  Lower  Burke  and 

upper  part  of  the  Prichard  formation,  are  widely  charac- 

terized by  disseminated  siderite.  In  our  district,  south- 
west of  the  mines,  it  occurs  in  the  thin  beds  of  white  quariz- 

itc  interbedded  with  the  Lower  Burke  greenish  sericitic 

quartzites  and  in  the  upper  part  of  the  Prichard  forma- 
tion. The  Upper  Revett  and  St.  Regis  areas  abound  in 

it:  unusually  large  siderite  aggregates  characterize  a  layer 
of  lavender  quartzite  that  is  practically  at  the  base  of  the 
Si.  Regis.  In  addition  to  Ibis  stratigraphic  distribution,  the 
disseminated  siderite  is  also  locally  abnormally  developed, 

particularly  in  a  small  area  immediately  above  t he  Buck- 
eye fault  on  the  Phil  Sheridan  claim.  The  most  notable 

occurrence  of  the  latter  form  is  in  the  vicinity  of  Burke, 

where  the  entire  body  of  Burke  strata  at  the  surface  in 
Custer  mountain  and  on  the  south  side  of  Canyon  creek 

up  to  the  Revett  area  is  spotted  and  streaked  with  Iimonite 
from  the  decomposition  of  siderite;  this  is  also  the  area 

that  lias  produced  the  largest  amount  of  lead  ore  in  the 

Coeur  d'Alene  district.     T  am  far  from  convinced  that  the 

NEW   MILL  OF  BUNKER  HILL  4   SI/LLIYAN    M.  &   C.  COMPANY. 

disseminated  siderite  is  in  any  way  related  to  the  Assuring 
of  the  rock,  as  Ransome  assumes.  Mr.  Ransome  refers 

all  the  mineral  deposits  including  the  disseminated  siderite 

>>f  the  Coeur  d'Alene  district  to  the  action  of  a  monzonitic 
batholith  which  he  presumes  to  underlie  the  district  and 
Only  to  appear  at  the  surface  in  the  form  of  a  few  arms, 
the  largest  being  the  monzonite  and  syenite  area  near  Gem. 
He  explains  the  absence  of  siderite  from  the  fairly  well 
developed  zone  of  contact  metamorphism  on  the  border  of 

the  Gem  area  on  the  supposition  that  the  conditions  of 
temperature  and  pressure  were  such  as  to  carry  the  siderite 

beyond  the  zone  in  which  the  metamorphie  silicates  were 

forming.  My  impression,  however,  is  that  the  dissemina- 
tion of  siderite  antedated  the  monzonite  intrusion  and  the 

mineral  was.  in  fact,  destroyed  by  the  latter  in  the  zone 
of  eoutact  metamorphism.  Spotted  rock  from  a  patch  of 

weak  contact  metamorphism  near  the  Headlight  mine  was 
submitted  to  A.  C,  Lawson.  of  the  University  of  California. 

for  microscopic  examination,  with  the  suggestion  that  eon- 
tact  metamorphie  minerals  of  green  color  had  replaced  the 

siderite  aggregates  of  the  original  rock,  and  he  conceded 
that  metamorphie  silicates  had  replaced  a  carbonate.  The 
disseminated  siderite  under  discussion,  I  consider  the  oldest 

type  of  mineralization  in  the  Coeur  d'Alene  district.  The 
carbonate  of  iron  was  probably  originally  present  in  the 
sediments.  It  may  have  been  most  abundant  in  the  car- 

bonaceous shales  of  the  Prichard  formation.  The  regional 

metamorphism  caused  more  or  less  migration  of  the  iron 

carbonate,  for  in  its  present  form  it  is  younger  than  the 

metamorphism  properly  so-called.  The  disseminated  sider- 
ite may  have  afforded  material  for  all  subsequent  siderite 

::!i  .nr,;i-  in  the  district,  so  that  it  is  not  necessary  to 
•call  on  the  solutions  emanating  from  the  monzonitic  batho- 

lith to  account  for  the  presence  of  the  iron  carbonate  in  the 

ore  deposits  of  the  district. 

Contact  Metamorphic  Mineral  Deposits 

Ordinary  contact  metamorphie  deposits  are  not  present 

in  the  Wurdner  district,  but  there  are  several  small  deposits 

that  may  be  the  producl  of  waters  emanating  from  a  magma 

at  a  great  depth.  In  the  Upper  Blue  Bird  and  Phil  Sheri- 
dan tunnels,  there  is  pronounced  pyrite  dissemination  in 

irregular  bodies  of  dark  gray  rock  in  a  zone  .">  ft.  wide. 
parallel  to  the  bedding.  The  dark  greenish  gray  color  of 
the  rock  is  due  to  chlorite  whose  unusual  abundance  and 

bunchy  distribution  indicate  a  different  genesis  from  that 

of  most  of  the  chlorite  of  the  district.  Pyrite  is  a  con- 
stituent of  the  main  contact  zone  near  Gem.  and  chlorite 

occurs  with  garnet  and  a  green  mica  in  a  small  area  near 

the  summit  of  Custer  peak,  which  Calkins  says  seems  to 
be  associated  with  a  fissure  which  may  have  been  an  avenue 

for  mineralizing  vapors  from  the  magma.  Thus  we  have 

precedent  for  the  suggestion  that  the  chlonte-pyrite  depos- 
its in  the  Phil  Sheridan  claim,  near  where  the  Buckeye 

fault  intersects  the  Middle  Revett,  are  due  to  waters  arising 

from  an  intrusive  buried  at  great  depth  under  the  district 

southeast  of  Kellogg  peak,  a  2-in.  seam  in  the  McGatlin 
stope  of  the  Sullivan  mine,  a  piece  of  partly  hydrated 

specularite  found  in  Deadwood  gulch,  and  irregular  pock- 
ets of  Iimonite,  probably  originally  hematite,  in  the  Lower 

Revett  quartzite  on  the  Matabeleland  claim  are  evidently 

among  the  oldest  types  of  mineralization  in  the  district 

and  may  point  faintly  to  deeply  buried  monzonite. 

Disseminated  Lead-Zinc  Mineralization 

The  earliest  deposition  of  lead  and  zinc  in  the  Wardner 

district  was  in  the  form  of  very  fine  ragged  grains  of  zinc- 
blende  and  galena  disseminated  through  certain  bodies  of 

the  Revett  quartzites  in  the  same  block  as  contains  the 

chlorite-pyrite  deposits.  Mr.  Lawson  reported  on  two  sam- 
ples as  follows:  "No.  22  is  a  light  gray  fine-textured 

quartzite.  mottled  with  darker  areas  of  a  bluish  gray  min- 
eral of  irregular  form,  with  a  tendency  to  disposition  in 

streaks  which  are  rudely  parallel.  A  few  crystals  of 

pyrite  ranging  in  size  up  to  one  millimetre  are  scattered 
through  the  rock.  Under  the  microscope  this  rock  appears 

as  an  aggregate  of  rather  angular  and  interlocking  quartz 
grains,  with  interstitial  sericite  in  nests,  a  few  crystals  of 

pyrite,  and  an  occasional  crystal  of  tourmaline.  Through- 
out this  aggregate  are  scattered  numerous  irregular-shaped 

grains  of  zincblende.  Associated  with  the  zincblende  is 

a  small  amount  of  a  dark-colored  opaque  mineral,  which 
may  be  galena.  This  is  mostly  on  the  periphery  of  the 
zincblende  grains  and  thus  appears  to  have  been  deposited 

later  than  that  mineral.  Occasionally  it  occurs  alone.  The 
bluish  mineral  observed  in  the  hand  specimen  thus  appears 

to  be  chiefly  zincblende.  with  a  much  smaller  amount  of 

galena  associated  with  it.  A  portion  of  this  rock  was  an- 
alyzed by  Mr.  Blasdale,  with  the  following  results: 

Per  cent. 

Constituents    insoluble    in    concentrated    hvdrochloric 

acid     96.42 

Constituents  insoluble  in  aqua  regia     94.87 
Lead         0.30 
Iron         0.20 

Copper       0.01 
Zine         152 

Al.O,        0.75 

Sulphur          0.94 

Sulphur  corresponding  to  lead   (assuming  PbS)        0.04 
Sulphur  corresponding  to  iron   (assuming  FeS)       0.23 

Sulphur  corresponding  to  zinc   (assuming  ZnSI  .....      0.75 

Stated  in  other  terms,  the  analysis  shows  that  the  rock 
contains  approximately  : 

Per  cent. 

Galena          0.34 

Pvrite          0.43 
Zincblende          2.27 

"The  alumina  i  Al  O  i  is  probably  derived  from  the  seri- 
cite. 

"No.  23  differs  from  No.  22  chiefly  in  the  fact  that  it 
has  a  rudelv  schistose  structure,  which  causes  it  to  break 
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in  <lut»  vviu'ii  -truck  »iili  Um  hammer.    On  the  parting  tar- 

tat  roeh  ili.ii-  ia  an  .  \. .|.t i<>iiiill\  large  amount  of 
the   gTBJ  blue   mineral   which   ocean  a-  I   lilin   Of  mil  on 
these  surfaces,  and  with  this  bin*  mineral  there  ere  owner; 
one  minute  seales  of  white  mica,  Mrieite.  The  rock  presents 
the  appoaranrti  of  having  been  sheared,  with  the  develop 
meat  of  the  bluish  mineral  and  scales  oi  sarieite  along  the 

a  planea,  The  roek  under  the  microscope  in  its  more 

-'ii'  parte  between  the  parting  planea  doea  not  differ 
essentially  from  V>.  22,  ezcepl  thai  there  is  more  Berieite 
in  the  nn-k  and  more  of  the  opaqne  mineral  (galena)  on  the 

periphery  of  the  rinehlende." 
These  onique  lead-aine  deposits  are  le-i  exposed  in  the 

Smith  eroes-enl  and  Wormington  drift  on  the  Middle  Blue 
Bird  level  of  the  Bunker  Hill  mine.  They  are  in  bands 
from  6  i"  30  ii.  wide,  generally  parallel  to  the  bedding 
and  in  plaeea  united  by  bedding  planes,  though  there  is 
much  irregularity;  also  in  patches  which  simply  fade  oul 
in  nil  directions  in  the  >-< >1  i«l  Lower  Revet!  quartzite. 
Samples  have  assayed,  respectively,  2.51,  034,  0.125,  0.29, 
0.09,  0.08,  0.45,  0.43,  and  0.3791  lead,  Die  last  three  with 
traces  of  silver.  The  principal  outcrop  of  these  deposits  in 
an  oxidized  condition  is  near  the  centre  of  the  Hlue  Bird 

claim,  near  where  the  Buckeye  fault  intersects  the  Middle 

Revet!  band.  It  is  a  Bofl  porous  material  stained  by  limon- 
ite  and  evidently  leached,  for  the  highest  lead  assay  T  could 
gel  from  it  was  hum,.     Ii  largely  occupies  a  hand  25  to 

.'ill  ft.  wide,  bordered  by  hard  barren  quartzite.  with,  how- 
ever, scattered  tranches  of  it  in  the  first  50  ft.  of  rock 

below.  It  is  streaked,  due  to  being  controlled  by  lamina- 

tion, and  follows  the  stratification,  dipping  N.30°W.  an 
average  of  50°.  Scattered  hunches  lead  up  to  another  band 
which  occupies  the  Lower  Revett  immediately  under  the 
Middle  Revett  while  quartzite.  It  seems  to  be  continuous 
between  the  Buckeye  and  Jackass  faults,  becoming  re- 

duced to  a  regular  band  4  to  6  ft.  thick.  It  is  exposed  in 
the  Hoffman  raise.  There  is  another  horizon  in  the  Upper 
Revett  in  the  same  locality.  The  mineral  occurs,  however, 
merely  as  scattered  bunches  in  a  zone  rich  in  disseminated 
siderite  which  dips  northerly  with  the  bedding.  The 
bunches  are  richer  and  the  minerals  are  much  coarser  than 

is  usual  to  this  type;  galena  and  zincblende  can  easily  be 
distinguished  with  the  unaided  eye.  Samples  taken  from 
the  upper  Blue  Bird  tunnel  and  the  dump  have  assayed, 
respectively,  as  follows: 

Lead.        Silver,        Zinc, 
No.  per  cent,     ounces,     per  cent. 
1          0.97  0.4 
2         0.13 
3        0.54  0.2 
4         0.43 
5         0.6S 
6         0.12 
7         0.13  0.2  0.60 
8    . .  0.95 
9          0.74  . .  1.95 

10         1.07  .  .  2.20 

In  short,  these  deposits  are  hard  quartzites  partly  re- 
placed by  fine-grained  sulphides  consisting  chiefly  of  zinc- 

blende  and  galena,  the  zinc  generally  several  times  as  abun- 
dant as  the  lead,  and  the  silver  ratio  very  low.  The  mineral- 

ization tends  to  follow  the  bedding  mainly  in  an  otherwise 
relatively  barren  block  lying  southwest  of  the  disturbed 
belt  containing  the  mines.  There  is  evidence  that  on  the 
dip  the  bands  tend  to  jump  from  layer  to  layer,  giving  the 
mineralization  in  general  a  steeper  dip  than  that  of  the  bed- 

ding. It  must  have  been  deposited  from  very  hot  solutions 
that  rose  under  great  pressure,  slowly  permeating  relatively 
porous  layers  of  the  Revett  quartzites  and  molecularly  re- 

placing some  of  the  rock.  The  character  of  the  deposits 
suggests  that  they  are  another  manifestation  of  contact 

metamorphic  action  in  the  district.  Being  apparently  un- 
connected with  faulting  or  other  evidences  of  a  compressive 

stress,  a  magmatic  origin  for  the  water  seems  far  the  most 
probable.  It  was  expelled  from  the  presumed  monzonitic 
magma   at   great   depth   and   forced   up   through   the   most 

permeable  strata.  Hut  the  lead  and  /.«»■  were  not  ueose 
sank  derived  from  the  magma.  The  solutions  may  have 
dissolved  them  from  the  sedimai  I  depth  and  de 
posited  them  higher, 

Certain    faults,   including  the   Poresl    Belle,    Monument, 
ii   I  Look,  Excelsior,  South  Pork,  Stopping,  Sold  Again, 

and  Pitt)  thai  ore  evidently  verj  old  and  frag   utary  !»■ 
cause  of  subsequent  faulting,  I  place  in  the  w  and 
consider  them  of  about  the  age  of  the  monzonite  intru 

"i   the  Ooeur  d'Alene  district.    The  magmi   ide  its  waj 
up  into  the  si.lenienis  by  'overhand  Btoping';  instead  of 
being  arched  over  the  known  batholiths,  the  strain  lend  to 
be  depressed.    So   if  these  early  faults  may  i>e  due  to 
unequal  sinking  over  the  monzonite.  The  faults  of  the 
second  system,  including  the  Milo,  Mountain  Queen,  Sum 
mil.    Sylvan.    Ollie    McMillin,    Sullivan.    Ox    Reed,    Hough. 
Eruger,  the  eastern  portion  of  the  New  Era  fault  as 
mapped,  Butte,  Caril    Rambler,  Apex,  ami   Republican 
faults,  with  displacements  generally  varying  from  2000  to 
10,000  ft.,  cut  the  district  into  a  series  of  long  narrow  blocks 
trending  in  a  west-northwest  direction.  They  were  prob- 

ably the  result  of  a  strong  thrust  from  the  north.  Alter 
these  southward-dipping  faults,  particularly  the  Ollie  Mc- 

Millin and  the  Sullivan,  were  found,  it  would  seem  dilli- 
cult  for  mineral  deposits  parallel  to  the  bedding  to  form  in 
such  a  block  as  that  above  the  Buckeye  fault  on  the  Phil 
Sheridan  and  Blue  Bird  claims.  This  argument  places  the 
disseminated  siderite,  the  pyrite-chlorite,  and  the  dissemi- 

nated lead  and  zinc  deposits  in  a  period  preceding  the 
second  system  faulting.  It  also  constitutes  the  chief  evi- 

dence that  the  presumed  underlying  monzonite  is  older  than 
the  faults  of  the  second  system.  It  is  to  be  noted  that  subse- 

quent mineralizations  were  controlled  by  fault  fissures  and 
present  no  clear  evidence  of  genetic  connection  with  the 
monzonite. 

Solutions  ascending  along  fractured  zones  cutting  the 
disseminated  lead  and  zinc  deposits  would  be  pretty  certain 
to  dissolve  some  of  the  minerals  and  deposit  them  higher  in 
connection  with  the  fissures  and  fault  seams.  In  the  Middle 

Blue  Bird  and  Phil  Sheridan  tunnels,  seams  representing  the 

oldest  type  of  commercial  ore  mineralization  in  the  dis- 
trict have  been  deposited  in  cracks  in  the  quartzite  contain- 

ing the  disseminated  lead  and  zinc  in  a  manner  to  leave  no 

doubt  that  they  are  later.  There  is  so  much  of  this  evi- 
dence, and  it  is  of  so  clear  a  nature  that  there  cannot  re- 

main any  doubt  that  the  disseminated  lead  and  zinc  miner- 
alization is  older  than  any  of  the  types  of  mineralization 

that  have  produced  orebodies  in  the  district.  There  is  not 
enough  of  the  metals  in  sight  in  the  bands  as  we  see  them 
to  account  for  all  of  these  metals  in  the  mines,  but  if  the 

disseminated  deposits  are  a  product  of  contact  metamor- 
phism  they  may  increase  in  size  and  content  with  depth  so 
that  there  may  be  millions  of  tons  that,  before  leaching,  car- 

ried 1%  lead  and  2%  zinc.  Even  near  the  surface  the  dis- 
seminated deposits  may  be  very  much  more  numerous  than 

we  suspect.  Recently  the  Hite  drift  in  the  Bunker  Hill 
mine  cut  a  bluish  gray  stratum  near  the  top  of  the  Lower 
Burke.  It  contained  fine-grained  sulphides  and  yielded  by 

assay  0.24%  lead  and  0.12%  zinc,  though  there  are  no  or- 
dinary lead  or  zinc  veins  near.  The  Keating  tunnel  in 

Deadwood  gulch  cut  a  zone  near  its  mouth  in  which  fine- 
grained sulphides  are  disseminated  through  Prichard  strata 

belonging  near  the  top  of  the  formation ;  an  assay  yielded 
0.10%  lead,  although  several  veins  cutting  the  zone  have  no 
lead.  Deposits  of  this  class  are  generally  overlooked  because 
the  miners  do  not  see  the  lead  and  zinc  minerals  and  attri- 

bute the  dark  stain  of  the  rocks  to  iron  minerals.  I  con- 
sider their  possibilities  adequate  as  a  source  of  lead  and 

zinc  in  the  later  deposits  of  the  district. 
(To  Be  Continued.) 

Lead  recovered  from  secondary  sources  in  1911  amounted 
to  54,254  tons,  or  about  1000  tons  less  than  in  1910,  al- 

though the  lead  contained  in  alloys  showed  an  increase  of 
856  tons.  The  total  output  of  secondary  lead  was  equal 
to  11.1%  of  the  refined  lead  produced  in  the  United  States 
in   1911,   compared  with  11.5%   in   1910. 
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Refractory  Manganese-Silver  Ores— I 

By  Will  H.  Cochill 

In  the  month  of  January  1910  an  ore  sample  was  brought 

to  my  laboratory  for  treatment  to  determine  the  amount 

of  silver  amenable  to  eyanidation.  I  noted  that  it  con- 
tained a  small  amount  of  MnO_.  but  gave  no  thought  to 

this  feature  and  put.  the  ore  through  the  ordinary  routine 

tests,  finding  that  the  cyanide  process  could  not  be  success- 
fully applied  on  a  commercial  basis,  and  a  report  was  made 

slating  the  refractory  nature  of  the  ore.  It  then  occurred 
to  me  that  something  had  been  written  about  refractory 

manganese-silver  ores  in  Mexico,  and  that  this  sample  might 
belong  to  that  class,  so  at  my  request  the  sample  was  left 

for  further  investigation.  The  client  also  submitted  a  re- 
port made  by  a  metallurgist  in  Mexico,  who  stated  that  this 

ore  belonged  to  a  class  known  as  refractor;  manganese- 
silver  ores;  that  there  were  a  great  many  orebodies  of  that 
nature  in  Mexico;  that  the  silver  seemed  to  be  associated 

with  MnO,  in  a  way  that  had  never  been  identified :  that 

wet  concentration  processes  tailed  to  segregate  the  silver 

with  the  heavy  grains;  and  that  contrary  to  the  ride,  these 

ores  were  refractory  at  the  surface  and  became  more  amen- 
able to  treatment  upon  depth.  The  metallurgist  further 

slated  that  he  knew  of  several  mines  which  were  idle  be- 

cause there  was  no  process  known  by  which  the  silver  could 

be  extracted  economically  and  that  it  was  yet  a  mystery 

why  some  ores  contained  manganese  dioxide  and  were  amen- 
able to  eyanidation,  the  dioxide  even  aiding  by  acting  as  an 

oxidizer,  while  others  contained  dioxide,  which  seemed  to 
be  the  cause  of  the  refractoriness.  Here,  indeed,  is  an 

eccentric  ore,  for,  though  the  silver  seems  to  be  in  the  di- 
oxide, a  wet  concentration  of  the  dioxide  fails  to  reveal  a 

corresponding  concentration  of  the  silver.  It  is  also  a  rule 

generally  supposed  to  be  without  exception  that  gold  and 
silver  orebodies  are  more  amenable  at  the  surface  than  at 

depth,  but  here  the  conditions  are  reversed.  Again,  MnO. 

does  not  aid  eyanidation,  as  is  popularly  supposed.1 
With  this  information  at  hand,  rather  elaborate  experi- 

ments were  made  to  determine  the  properties  and  possibly 
identify  a  new  mineral,  as  well  as  others  of  a  commercial 

nature.  Samples  from  three  localities  were  investigated. 
The  first  is  that  designated  as  the  Arizona  ore,  and  two 

samples  sent  from  Mexico  at  my  request  are  designated. as 
(be  Durango  ore  and  the  Jalisco  ore. 

Table  I. 

,  SIZING  TEST*   ARIZONA  OBE 

Total  sample.  Ag  per  ton,  Total  Ag, 
Mesh.        Grams.        percent.        ounces.        percent. 
On  80   15.2  25.7  13.80  18.6 
80-150   13.2  22.3  15.60  18.4 

150-200      6.8  11.5  17.15  10.4 
Through   200   23.9  40.5  24.20  52.6 

59.1 100.0 100.0 

(DA  sizing  test  on  the  Arizona  ore  (see  Table  I)  re- 

sulted in  a  concentration  of  silver  with  the  smallest  grains, 

o-.ii';  passing  200  mesh  with  40.f>%  of  the  ore.  while  only 
18.6%  remained  on  SO  mesh  with  25.7%  of  the  ore.  The 
method  of  crushing  cannot  be  stated,  as  the  ore  was  received 

in  a  powdered  condition.  12)  In  another  sizing  test.  56% 
of  the  ore  remained  on  200  mesh  and  after  eyanidation 

assayed  12.10  oz.  silver  per  ton  (calculated  from  the  assay 
of  the  classified  products  shown  in  Table  III.  and  was 
treated  in  Thoulet  solution  I KI  and  HgL)  to  separate  the 

mineral  grains  according   to  their  specific   gravity.      Three 

'A  private  communication  from  J.  B.  Empson  in  reply  to 
an  inquiry  made  nearly  two  years  after  this  investigation 

was  begun,  reads  in  part:  "As  you  rightly  conclude  in 
your  letter,  there  are  several  properties  in  Mexico  that 
are  unable  to  treat  these  ores  profitably  by  cyanide  owing 
to  the  amount  of  manganese  present.  So  far  as  I  am  aware 
at.  the  present  moment,  nobody  has  been  able  to  shed  any 

light  on  this  matter." 

were  secured,  namely,  grains  with  a  specific  gravity  greater 

that  3.10,  with  specific  gravity  greater  than  2.69  and  less 
than  3.10,  and  grains  with  specific  gravity  less  than  2.69. 
(See  Table  II.) 

Table  II.. 

SrECIFIC    GRAVITY    TEST   ARIZONA   CYANIDE   TAILING 

Specific  Total  sample.  Ag  per  ton,  Total  Ag, 
gravity.         Grams.        percent.        ounces.       percent. 
+  3.10   10.30  26.7  29.00  63.2 

2.69-3.10     9.90  25.6  7.50  15.7 
—  2.69   18.40  47.7  5.40  21.1 

3S.60  100.0  100.0 

It  is  quite  apparent  that  the  refractor}'  silver  is  not  en- 
closed in  quartz  grains,  because  inspection  of  the  table  re- 

veals that  the  products  consisting  principally  of  quartz  assay 

only  5.40  oz.  per  ton,  while  the  heavy  grains  are  high  in  sil- 
ver. Table  I  shows  a  concentration  of  the  silver  with  the 

smallest  grains,  and  Table  II  shows  a  concentration  with  the 

heaviest  grains.  This  proves  conclusively  that  at  least  a  great 

percentage  of  the  refractory  silver  is  in  a  soft  heavy  mineral. 
(3)  Persistent  grinding  and  agitating  in  cyanide  extracted 

onlj  34<  .  of  the  silver.  (4)  Only  32%  of  the  silver  yielded 
to  hot  strong  HNO,  upon  a  ten  minute  treatment  of  the 

original  sample.  (5)  A  similar  treatment  with  dilute  HC1 
with  subsequent  ammonia  treatment  extracted  69%.  (6) 
A  like  treatment  with  strong  HC1  recovered  85%  of  the 

silver.  Thus  far  it  is  indicated  by  (6)  and  Tables  I  and  II 

that  the  refractory  silver  is  chemically  combined  with  or  in- 
corporated in  an  oxide  which  is  heavy  and  soft.  Now 

hydrochloric  acid  is  the  common  solvent  for  oxidized,  and 
nitric  the  common  solvent  for  unoxidized  minerals.  I  can- 

not quote  this  from  an  authority,  but  it  is  only  natural  that 
if  nature  had  made  a  mineral  insoluble  by  oxidizing  it.  it 

can  be  put  into  solution  with  a  reducing  agent — HC1.  If  it 
es  insoluble  through  reducing  conditions,  it  should  be 

treated  with  an  oxidizing  agent — HNOs — to  put  it  into  solu- 
tion. It  is  not  known  how  many  oxides  were  dissolved  by 

the  HC1.  though  it  was  indicated  by  the  color  reaction  that 

MnO,  was  decomposed.  So  it  seems  that  the  silver  was 
exposed  to  the  decomposition  of  an  oxide.  Suspicion  rested 
upon  the  MnO..  An  attack  was  made  upon  it  with  a  dilute 
solution  of  H.SO,  and  salt.  (7)  It  dissolved  quickly,  and 

tailing  from  a  previous  cyanide  test  yielded  82%  of  the 

refractory  silver.  The  action  of  the  sulphuric  acid  and  salt 

is  two-fold:  it  dissolves  the  manganese  dioxide  and  in  so 

doing  liberates  chlorine  which  chloridizes  the  silver.  The 

consumption  of  sulphuric  acid  proved  to  be  excessive,  be- 
cause it  attacked  the  calcite  in  the  ore.  Treatment  under 

pressure  in  a  stoppered  bottle  prevented  the  sulphuric  acid 
from  attacking  the  calcite,  but  the  pressure  also  prevented 
the  evolution  of  chlorine,  which  was  an  essential  part  of 
the   reaction;   therefore  the   dioxide   remained   undissolved. 

(8)  Now,  H  SO.  is  a  good  solvent  for  chlorine  and  was 
added  with  the  H.SO,  and  salt  in  the  next  test  in  which  the 

charge  was  agitated  under  pressure.  The  reaction  was  com- 
plete in  a  few  seconds,  the  dioxide  color  being  replaced  by 

the  color  of  the  iron  oxide.  (9)  Further  tests  proved  that 

H.SO  attacks  MnO  with  such  avidity  that  the  other  re- 
agents had  no  apportunity  to  participate.  E.  M.  Hamilton 

has  staledJ  that  he  used  H.SO,  as  a  reducing  agent,  but  I 
was  hunting  for  a  solvent  and  did  not  have  the  results  of  his 

investigation  in  mind  at  that  time.  Though  very  few  text- 
books mention  the  fact,  it  has  been  known  for  a  long  while 

that  MnO.  is  soluble  in  H.SO,  and  these  reagents  have  been 
used  to  make  manganous  dithionate  (MnS.OJ,  some  MnSO, 

being  formed.  There  is  probably  no  other  ease  in  which  a 
mineral  is  as  soluble  in  a  cold  dilute  aeid;  a  1%  solution 

being  sufficient  to  dissolve  powdered  MnO.  in  a  few*  seconds. 
(10)   It  was  surprising  to  find  that  after  dissolving  the  di- 

ilfining  and  Scientific  Press,  December  4,  1909.   p.  156. 
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oxide  in  11. so  such  a  targe  percentage  of  silver  was  amen 

iilih'  t<>  amalgamation.  A  sample  which  paaaed  200  mesh 

ninl  assayed  24.20  ox.  gave  >'■'•',  extraction  by  amalgamation 
whi-n  treated  in  the  ,iar  mill  tor  twelve  hours,  till  A 

sample  of  cyanide  tailing  yielded  16$  of  the  otherwise 
refractory  silver  during  ■  two-hour  treatment.    (12)  Also 

dation  of  the  original  sample  gave  an  850]  extraction, 

tint  this  method  is  on!  of  the  qneetion  on  aoconnt  of  the 

solnble  -alts  formed  by  the  acid  treatment,  The  conduct 
of  tlir  dithionate  toward  the  potassium  cyanide  was  not  in 

rated,  but  the  MnBO,  consumes  cyanide  and  must  be 
entirely  neatraliied  by  an  nlkn I i.    This  cannot   be  ai 

plisbed  economically  on  account  of  the  great  amount   of 

solution  required.    As  the  sample  was  used  op,  the  investi 

gation  was  reluctantly  discontinued.     Ii  Beei   1  quite  pos 

sible  to  work  out  mi  amalgamation  process  in  which  amal- 
gamation would  proceed  under  pressure  in  a  closed  barrel 

with  tin,'  grinding  and  acid  treatment,  A  pressure  of  about 
in  IK.  per  square  inch  would  I"'  necessary  to  prevent  the 
Ef,SO  from  spending  its  strength  on  the  calcite,  a  little 

salt  would  quicken  the  mercury,  ami  copper  Bulphate  in  the 
presence  of  Ball  would  aid  in  dissolving  the  silver.  As  the 

on  contained  only  about  -',   manganese,  the  consumption 
dphur  on  the  basis  of  manganous  dithionate  being 

formed  would  be  47  lb.  per  ton  of  ore.  (I'D  Attention 
was  then  directed  to  a  sample  from  Durango,  Mexico,  which 
hail  been  classed  with  the  refractory  manganese-silver  ores. 

It  contained  10 ■,  MnO.  and  assayed  21.85  oz.  silver  and 
O.lt;  oz.  gold  per  ton.  It  was  stated  by  the  superintendent 
of  the  mine  from  which  this  sample  came  that  the  ore 

yielded  from  40  to  60$  of  Ihe  silver  by  eyanidation  and 

that  the  amount  of  refractory  silver  varied  directly  as  the 

sn   i  ol  MnO  in  the  ore.  i  111  A  sizing-  test  gave  a  de- 
cided concentration  of  the  silver  with  the  smaller  grains. 

(IS)  The  silver  displayed  the  same  refractory  disposition 

toward  HN'tl  as  did  the  Arizona  sample,  and  (16)  a  large 
percentage  was  dissolved  by  llt'l  treatment.  (17)  Tests 
by  amalgamation,  hyposulphite  lixiviation.  and  eyanidation 

proved  the  utter  futility  of  attempting  to  extract  the  silver 
without  fine  grinding.  Even  MnO..  though  it  dissolves  in  a 

few  seconds  in  dilute  H,S03  when  crushed  to  pass  200  mesh, 

may  resist  the  add  for  an  hour  when  courser  than  40  mean. 

(Ini  After  crushing  in  an  Abb,'  pebble  mill,  a  siding  test 
on  '-'(in  mesh,  7>\    through  200  mesh.     Ii   wai 

npon  this  material  that  the  following  tests  were  made    ( 19) 

The  an   m  of  gold  dissolved  was  not  influenced  by  the 

present   r  absence  of  Mm >  . 
Table  III  represents  a  g   I  deal  of  work  and  does  not 

indicate  n  commercial  method  of  treating  the  ore,  but  when 

ntudied   from   n   scientific  standpoint   b   mea   interesting. 

The   testS,    Which    were    nol    made    in    ll   nler  shown   ver  a 

period  of  several  months'  investigation,  which  was  carried 
along  with  oilier  work.  Ii  was  a  great  satisfaction  to  see 

that  these  lit  together  with  so  much  harmony.  For  instance, 
numbers  (23)  to  (26),  inclusive,  show  a  steadily  increasing 

percentage  of  extraction,  depending  on  the  time,  ami  that 
i   e  than  18  hours  treatment  would  probably  be  useless. 

Note  that  the  mercury  failed  to  combine  with  the  silver  in 
|21  I  and  collected  more  than  one-half  of  the  silver  in  (20). 

Iii  (24)  the  superiority  of  potassium  and  ammonium  hypo- 
sulphite over  the  soda  salt  should  be  noted.  I  am  not  aware 

that  anything  has  been  written  on  this,  but  tried  them  just 

to  satisfy  my  curiosity,  with  no  idea  of  using  them  com- 
mercially. Calcium  thiosulphale  was  also  tried,  but  results 

were  low.  Sodium  thiosulphate  is  understood  to  be  the  hypo 
salt  referred  to  in  these  tests  unless  otherwise  specified. 

When  the  strong  reducing  power  of  a  thiosulphate  solu- 
tion is  taken  into  account,  and  the  strong  oxidizing  power 

of  MnO..,  it  would  seem  to  be  useless  to  expect  the  thiosul- 
phate to  last  long  enough  to  dissolve  any  silver,  but  tests 

show  that  neither  thiosulphate  nor  sodium  sulphate  are  de- 
composed by  the  MnO...  In  the  tests  shown  in  Table  III. 

1  assay-ton  of  the  sample  was  treated  in  a  jar-mill.  Thio- 
sulphate, when  used,  was  about  1V2%  of  the  solution  and 

copper  sulphate  about  Vs%.  The  jar-mill  was  simply  pint 
glass  fruit  jars  with  rubber  stoppers  and  lids  screwed  on  to 

hold  the  stoppers  in  place.  For  abrasive  materials  marbles 
and  small  flint  pebbles  were  used.  The  jars  were  fastened 

with  axes  parallel  to  a  rotating  shaft  when  grinding  in  solu- 

3It  was  revealed  later  that  all  the  results  in  this  column 
are  low  on  account  of  the  ore  being  a  little  too  coarse  for 
all  MnO.  to  dissolve  when  given  the  acid  treatment. 

Table  III 

LIXIVIATION   TESTS   DUEANOO   OEE 

Per  cent  extracted. 

3  > 

a 

Reagents. 

3
p
 

Remarks. 

No. 

Mercury            20 
Mercury            21 

Sodium  thiosulphate           22 23 

Thiosulphate  and  mercurv         24 
25 
26 

27 
Thiosulphate  and  copper  sulphate         28 

29 

Thiosulphate.  copper  sulphate,  and  mercury. 

30 

31 
32 
33 
34 
35 
36 

37 Copper  sulphate,  salt,,  and  mercury    38 
Ammonia  and  ammonium  chloride    39 

Acetic  acid      40 

Ammonium  persulphate     41 

Ammonium   persulphate  and   mercury    42 
Potassium    cyanide       43 

44 

21.0 

43.0 

36.0 

21.3 

0.0 13.5 20.5 

44.3 

51.0 

25.0 

56.0 
81.0 
81.0 81.5 

78.0 
81.5 

66.0 83.0 
69.0 

73.5 

81.0 

87.0 
71.0 

S4.0 

18 

16 

1 
12 

12 

18 

6 
9 

48 
16 

20 
7 
7 
7 
7 
9 

12 

Ammonium  thiosulphate,  78.0%. 
Ammonium  thiosulphate,  78.0%. 

Solution  changed  once. 

Salt  to  make  5%  solution. 
+  2™  mesM  sizing  test. 
—  200  mesh   1 

Salt  to  make  5%  solution. 

12 

18 

2%  solution. 

2%  solution. 
Agitation  in  cyanide. 
Solution  changed  once. 
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lion  was  required  ami  were  fastened  with  axes  at  right  angles 
to  the  shaft  when  merely  agitation  was  desired,  in  which 

ease  they  would  be  turned  end-over-end.  All  the  jar-mill 
tests  were  made  by  grinding  in  solution  exeept  number  (43). 
Tlir  solution  used  in  (29)  did  good  work.  It  is  the  Russell 

•extra  solution'  of  cuprous-thiosulphate.  and  it  is  claimed, 
by  I  he  inventor  that  it  exerts  a  greater  solvent  action  on  the 

metal,  the  sulphide  and  the  sulpharsenide  and  sulphanti- 
monide,  that  is.  all  but  the  chloride,  than  does  the  ordinary 

thiosulphate  solution.  The  late  0.  Hofmann,  in  his  excel- 
lent work  on  hydrometallurgy  of  silver,  speaks  quite  dis- 

paragingly of  the  Russell  process,  stating  that  it  is  superior 
to  ordinary  thiosulphating  only  in  laboratory  tests  with  very 

strong  solutions.     My   solutions  were  fairly   dilute 

il'j',  ).  and  (he  superiority  of  the  extra  solution  is  again 
noticed  in  (36)  and  (37)  when  compared  with  (24),  (25), 

and  (26).     (31)  and   (34)     ltained  salt  in  addition  to  the 

other  reagents.  Comparing  them  with  (30)  and  (25),  re- 
spectively, shows  that  salt  was  a  detriment  when  used  with 

the  extra  solution.  This  closely  parallels  the  condition  that 

the  extra  solution  must  contend  with  in  practice,  as  the  ores 

are  generally  given  a  chloridizing  roast  in  which  there  is 
an  excess  of  salt.  However,  much  of  the  salt  is  leached  out 

by  the  base-metal  leaching  which  precedes  the  thiosulphat- 
ing. It  may  be  that  salt  simply  reduces  the  activity  of  the 

reagents,  as  does  sodium  sulphate  in  ordinary  thiosulphating, 

but  it  is  more  likely  that  salt  reacts  with  the  copper  sul- 
phate (these  reagents  were  added  in  the  solid  state  and  at 

the  same  time),  making  cupric  chloride  and  sodium  sulphate, 

thus  preventing  the  copper  from  combining  with  the  hypo 
to  make  the  double  salt  and  introducing  sodium  sulphate. 
which  is  objectionable. 

reader  should  bear  in  mind  that  grinding  was  continued 

throughout  the  lixiviation  tests,  and  it  would  seem  ffiat  the 

grains  would  all  be  crushed  to  an  impalpable  powder 

whether  or  not  they  were  209  mesh  or  -200  at  the  begin- 

ning. Subsequent  experiments  indicated  that  some  of  the 

MNO,  remained  undissolved  in  the  200-mesh  material:  this 
no  doubt  accounts  for  the  inferior  work  in  (32  I.  The  high 

extraction  in  (37)  as  compared  with  (28  I  and  |29|  is  prob- 

ably due  to  the  united  forces  of  the  mercury-  and  the  solu- 
tion, where  the  mercury  at  once  takes  up  the  larger  metallics 

while  the  solution  is  dissolving  the  smaller  and  more  refrac- 

tory particles.  (38)  is  an  imitation  of  the  patio  process 
in  which  cupric  chloride  is  formed,  which  is  said  to  be  an 

aid  to  amalgamation.  (41)  is  just  a  chance  shot  taken  on 

account  of  Thomas  Crowe's  statement.'  that  "ammonium 

persulphate  is  a  good  solvent  for  silver,"  and  shows  that  it 
is  a  sobent  in  this  case  at  any  rate. 

The  amount  of  sulphur  required  probably  prohibits  a  pre- 

liminary  treatment  in  sulphurous  acid.  Assuming  the  for- 
mation of  manganous  dithionate.  the  theoretical  amount  re- 

quired is  151  pounds  per  ton  of  ore.  (45)  In  a  test  on  5 

«m.,  sulphur  was  consumed  at  the  rate  of  150  lb.  The 
absence  of  calcite  is  a  favorable  feature  which  the  Arizona 
ore  did  not  possess. 

Table  IV  shows  results  of  a  series  of  calcination  and 

chloridizing  roasting  tests  on  the  same  ore.  One  assay-ton 
of  the  ore  was  taken,  and  when  a  chloride  was  used  it  was 

thoroughly  mixed  with  the  ore.  making  9%  of  the  charge. 

The  temperature  is  uncertain.  Accurate  records  of  the  tem- 
perature of  the  muffle  were  made  with  a  Bristol  thermo- 

electric pyrometer,  hut  it  cannot  he  stated  how  closely  they 

correspond  to  the  temperature  in  the  scorifier.    The  jar-mill 

Table  IV 

CALCINATION    AND    LIXIVIATION    TESTS,    Ol  BANCO    ORE 

Calcination Lixiviation 

  Oz.  Ag  per  Ton   
W  5*  ET 

Reagents 
Reagents       "■ # 

Remarks 

46  None       900?  %  Extra  8 
47  850?  %  solution  8 
48  Salt       900?  %  and  6 
49  Flour       900?  1%  mercury  6 

50  Salt  and  manganese    625         2  Thiosulphate    10 

2  yt       and  mercury- Si     Sulphate         617        2%       Ammonia  1 
52  Salt          617         2%  1 
53  617         2%  4 
54  Salt  and  manganese 

sulphate          617        2%  4 
55  583         1  10 
56  Salt           583         3  10 
57  583        5  Thiosolphate    10 
58  Calcium  chloride..       620        3  and   mercury   10 
59  Barium    chloride...     620        3  10 
60  Magnesium  chloride     620         3  10 

In  using  mercury  in  these  tests  it  was  not  the  aim  to  de- 
velop a  commercial  process  in  which  mercury  would  be 

used  with  these  salts,  but  it  was  used  as  a  collector  to  sim- 

plify laboratory  work.  Mercury  collects  silver  completely 

from  the  thiosulphate,  and  can  be  assayed  for  silver  by  the 
crucible  method,  giving  accurate  results  when  a  flux  of  low 
fusion  temperature  is  used.  If  the  fluxes  are  not  of  the 
right  sort  losses  will  occur.  The  use  of  the  glass  separating 

funnel4  makes  the  separation  of  the  mercury  from  the  tailing 
a  simple  matter. 

It  is  a  question  whether  1 32 1  and  (33)  show  the  impor- 

tance of  excessively  fine  grinding  or  that  there  was  more 
refractory   silver   in    the    harder   and    larger   grains.      The 

iWill  H.  Coghill.  Mining  ana  Scientific  Press,  July  9,  1910, 
p.  53. 

2.12 

9.7 

Sintered. 
17.70 

19.0 
Not  sintered. 

8.56 
3.74 

9.55 

39.2 83.0 
58.4 

KCN   tailing 
from    (44) 

15.16 5.60 
1.09 

69.5 74.4 

5.12 16.00 
0.73 

23.4 
26.8 

16.40 5.36 
0.09 

75.0 
75.5 

17.30 4.40 0.15 
79.3 

80.0 
16.60 

5.30 

none 

76.0 

76.0 
- 

9.74 10.32 
1.79 

44.6 52.8 

9.60 8.94 

3.31 

44.0 59.1 
9.60 9.64 2.61 

44.0 
60.6 

13.14 
7.56 1.15 60.2 

65.4 3.88 17.54 0.43 17.8 19.7 

3.80 15.82 
2.23 

17.4 

27.5 

was  used  in  the  lixiviation  as  in  Table  III. 

Very  little  has  been  written  on  the  chloridizing  roasting  of 

non-sulphide  ores,  and  it  would  therefore  make  a  good  field 

for  some  energetic  investigators.  In  all  ordinary  chlor- 
idizing roasting  the  ores  contain  sulphides,  usually 

of  iron  and  copper,  which  become  oxidized  to  sulphates. 
These  sulphates  react  with  the  salt  making  sodium  sulphate, 
which  is  a  stable  compound  under  existing  conditions,  base 
metal  oxides  and  nascent  chloride,  which  combines  with  the 

silver.  There  being  nothing  in  this  ore  from  which  to  make  a 

sulphate.  MnSO,  was  added  (the  idea  being  that  in  com- 
mercial work  a  small  part  of  this  ore  might  be  treated  in 

II  SO,  making  a  sulphate,  then  mixed  with  the  untreated 

'■Researches   on   Cripple  Creek   Tellurides. 
Scientific  Press.  Sept.  15,  1909.  p.  427. 

Mining   and 
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portico  and  n»-  '■<  end  (64) 
wi  re  treated  side  by  ride,  thru-  is  pretty  positive  evidence 
iliai  the  sulphate  was  i  detriment.  1"  (82)  there  is  positive 
proof  thai  silver  is  chloridisad  by  ehloridisjng  roasting  this 
Him  luiphide  ore,  the  temperature  si  which  this  reaction  be- 

gins being  abonl  617°.  In  attempting  t"  scconnl  for  the 
ehlorination  "t  the  silver  it  may  Im'  assnmed  thai  there  is  ;i 

the  -alt  and  the  nascent  oxygen  From  the 
MnO  .  resulting  in  the  formation  of  t  ree  chlorine  and  sodium 
oxide,  the  former  ehloridixing  the  rilver  and  the  latter  com 
tuning  with  the  silica  to  make  slag.  That  the  ore  was  no) 
sintered  in  Beveral  tests  in  which  ehlorination  took  plan'  does 
not  disprove  this  theory,  because  it  is  probable  that  a  large 
portion  of  the  salt  was  dissipated  in  the  form  of  a  vapor, 

leaving  only  a  small  portion  to  undergo  such  a  decomposi- 
tion.     Vapor  could  he  seen   rising   from  the  charge  durirtg 

some  of  the  teste,  bul  it  was  not  determined  whether  it  was 
fr   Marine  or  sodium  chloride,     A.  V.  Bleininger,  in  n 

private  communication,  is  inclined  to  think  that  "silver 
would  become  chloridized  at  about  650°C,  at  which  tem- 

perature clay  dedydrates  and  is  capable  of  reacting  with 

many  chemical  substances."  In  |.">.V).  (.">(>),  ami  (57) 
titration  tailed  to  reveal  a  loss  of  chlorine,  and  a  low  ex- 

traction followed,  though  some  of  the  silver  was  probably 
chloridized.  Test  (58)  indicate-,  that  calcium  chloride  is  n 
ehloridizing  agent.  This  is  extremely  interesting,  because 
it  is  generally  supposed  that  calcium  oxide  will  steal 
chlorine  from  silver  during  ehloridizing:  roasting.  Here  it 
should  be  mentioned  in  connection  with  the  Arizona  ore 
that  the  ealcite  would  be  a  factor  to  be  reckoned  with  in 

case  ehloridizing  roasting  were  to  be  tried.  The  great  loss 
of  silver  as  shown  by  (48)  is  to  be  expected  when  ehlorid- 

izing at  a  high  temperature.  In  (40)  1  assay-ton  of  the 
cyanide  tailing  from  (44)  was  mixed  with  the  40  gm.  of 

flour  and  calcined  in  a  covered  crucible  at  about  000°  for 
lVJ  hour,  then  a  lixiviation  test  was  made  by  grinding  in 
extra  solution  plus  mercury,  resulting  in  an  extraction  of 
58.4%  of  the  refractory  silver.  There  is  no  doubt  that  the 

MnO.  was  here  reduced  to  Mn.,0(,  or  a  lower  stage  of  ox- 
idation, and  that  a  longer  period  of  calcination  or  lixivia- 

tion. or  both,  would  have  resulted  in  a  much  higher  per- 
centage of  extraction.    Comparing  this  with  (46)  and  (47), 

in  which  their  was  calcination  without  Hour,  shows  that  the 

(lour  i-  a  very  active  reagent  during  calcination,  either  by 

exerting  a  roduoing  effect  or  preventing  sintering.  I  tin 
not  know  of  any  published  data  on  the  dissociation  tern 

pcratui'c  of  the  native  oxides  of  manganese,  bul  wish  to 
note  ben  that  the  dissociation  temperatures  of  tin'  artificial 
oxides  have  been  determined,8  namely, 

Alnl  i    ,ii  530    C.  breaks  down  in  air  to  Mn.O, 

Mn  ()    at  940    ('.  breaks  down  in  air  to  Mn.O, 
I  have  some  data  on  I  In-  dissociation  temperature  of  the 

native  MnO    which  1  will  publish  lab  I 

The  large  amount  of  silver  in  the  tailing  in  (fill  is  due 
to  the  ammonia  being  partly  neutralized  by  the  manganons 

sulphate.  The  mercury  I1;  assay-ton)  in  (50)  was  badly 
sickened,  and  in  (GO)  was  not  as  active  as  it  should  have 
been. 

Lei  ns  now  consider  an  ore  from  Jalisco,  Mexico,  which 
contained  18.70  oz.  silver,  0.05  oz.  gold,  10%  manganese 

(15.8%  MnO  I,  and  which  in  the  preliminary  tests  con- 
ducted itself  in  such  a  way  that  it  seemed  justifiable  to 

put  it  in  the  class  with  the  Arizona  and  Durango  samples. 
It  is  unlike  the  Arizona  ore  in  that  it  did  not  contain  calcitc, 
but  like  the  others  in  that  it,  contained  manganese  as  an 

MnO,,  quartz,  limonite,  and  refractory  silver.  How  these 
ores  were  all  so  stained  and  discolored  that  it  was  nearly 

impossible  to  distinguish  between  a  piece  of  quartz  and 
MnO,,  but  it  was  noted  that  if  a  sample  was  screened  and 
that  part  remaining  on  10  mesh  given  a  wash  in  water, 
followed  by  a  brief  wash  in  very  dilute  H,SO,  all  stains 
would  be  removed  and  hand  sorting  become  a  simple  matter. 
Table  V  shows  results  of  such  a  test  on  a  grab  sample. 

Table  V 
CLASSIFICATION    BY    HAND   SORTING,    JALISCO   ORE 

%  of  Oz.  Ag  %  of 
No.        Gm.        Total  per  ton  Total  Ag 

Mainlv    dioxide..   61           4.90           19.3           25.06  36.6 
Mainly   quartz...   62        20.50          80.7          10.40  63.4 

25.40         100.0  100.0 

Here  it  is  noted  that  a  product  assaying  25.06  oz.  silver 
is  secured  from  a  sample  assaying  13.25  oz.  silver.  This 
certainly  makes  it  desirable  to  repeat  the  test  on  a  larger 
scale.     (See  Table  VI.) 

Table  VI 

CLASSIFICATION BY  HAND 
SORTING, 

JALISCO 

ORE Z O 
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Concentrate  . . ..   63 112.5 11.8 34.00 
23.6 

0.12 
40.6 64.1 

1.5 

2.5 

33.2 99.9 ..    64 78.0 8.2 33.50 16.2 0.12 18.8 
29.7 

2.4 

4.0 
65.0 

98.8 
Tailing   65 760.0 

950.5 

SO.O 

100.0 

12.80 
60.2 

100.0 

0.04 2.3 3.6 1.5 

2.5 

90.9 97.0 

Copper  equal  to  19%  of  the  domestic  output  for  1911 
was  derived  from  secondary  sources,  according  to  J.  P. 
Dunlap  of  the  U.  S.  Geological  Survey.  The  total  amount 
of  secondary  copper  recovered,  on  the  assumption  that  the 
brass  remelted  had  an  average  copper  content  of  70%,  was 

107,104  tons,  of  which  13,948  tons  was  recovered  by  regu- 
lar refining  plants  and  the  remainder  by  plants  treating 

only  secondary  materials.  At  least  31,000  tons  was  recov- 
ered from  clean  scrap  made  in  the  course  of  manufacture 

of  copper  and  brass  ware,  so  that  only  76,104  tons  was 
obtained  from  ashes,  cinders,  scrap,  and  other  material  that 
had  actually  been  used  and  discarded.  While  many  of  the 
railways  sell  or  turn  in  their  brass  and  copper  scrap  to 
dealers  in  part  payment  for  new  material,  the  reports 
received  show  that  the  railways  utilized  in  their  own  shops 
and  foundries  over  13,200  tons  of  brass  in  addition  to 
copper  in  other  alloys. 

Tin  from  ore  mined  in  the  United  States  in  1911  was 
confined  to  a  small  amount  of  metal  smelted  in  Texas  and 

to  the  shipment  of  a  small  yield  of  tin  concentrate  from 
Alaska,  the  secondary  recoveries  of  tin  form  the  most 
important  domestic  source  of  supply,  according  to  the  U. 
S.  Geological  Survey.  The  secondary  tin  recovered  in  1911 
was  equal  to  32.6%  of  the  tin  imported  into  the  United 

States  during  the  year.  The  figures  for  secondary  recov- 
eries in  1911  show  an  increase  of  803  tons  in  quantity 

and  $2,871,240  in  value,  compared  with  the  recoveries  of 
1910.  The  alloys,  consisting  chiefly  of  babbit,  bronze,  and 
solder,  contained  6957  tons.  The  7749  tons  of  recovered 
tin  includes  the  tin  content  of  products  made  by  several 
plants  from  tin  scrap.  These  included  some  tin  oxide, 
putty  powders,  etc.,  but  were  mainly  tin  chloride. 

oz.  fur  Anorg.  Chem.,  vol.  57,  1908. 
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Revision  of  the  Mining  Laws 
By  F.  J.  H.  Merrill 

The  problem  now  before  the  country,  of  formulating  ap- 
propriate mining  laws  suited  to  existing  conditions  and 

capable  of  enforcement,  is  very  important  and  very  rum 
plex.     The  questions  to  be  considered  arc  many,  but   four 

of  the  most  important  have  been  raised  in  a  letter  issued 

i"  the  members  of  the  Mining  and  Metallurgical  Society 
of  America,  by  the  Committee  on  Mining  Law  of  that 

body,  as  follows: 

1.  Classification  of  lands  and  segregation  by  the  Gov- 
ernment of  all  minerals  from  surface  rights. 

12.  Nature  of  the  possessory  right.  How  shall  mining 

rights  be  initialed?  How  shall  they  be  perpetuated?  and 
how  terminated? 

3.  Shall  mineral  lands  be  permanently  alienated  or 

leasedf  Do  you  advocate  different  provisions  for  the  pre- 
cious metals,  or  shall  coal,  iron  ore,  petroleum,  and  other 

minerals  be  treated  alike? 

4.  If  the  present  system  of  alienation  of  title  is  re- 
tained, shall  we  still  keep  the  extralateral  right  principle? 

In  considering  these  questions  it  will  be  of  value  to  cite 
examples  of  successful  legislation  by  which  they  have  wholly 

or  in  part  been  solved.  For  some  six  years  I  have  con- 

ducted mining  operations  in  Mexico  and  have  become  famil- 

iar with  the  mining  law  of  that  Republic.  In  my  judg- 
ment it  has  so  many  points  of  excellence  that,  in  the  fol- 

lowing answers  to  the  quest  ions  submitted,  I  will  make  de- 

tailed comparison  with  the  Mexican  law  wherever  such  com- 
parison is  possible. 

1.  The  classification  of  lands  by  the  Government  cannot 

be  perfectly  and  completely  made.  This  is  partly  on  ac- 
count of  the  great  labor  and  expense  involved,  and  partly 

because,  in  such  a  classification,  it  will  be  impossible  to 
determine,  by  examination,  at  any  particular  time,  the 

future  status  of  all  lands  containing  mineral  not  sufficiently 
rich  to  tie  worked  with  profit  or  entirely  devoid  of  value. 
There  will  arise  the  question  whether  or  not,  at  some  later 
date,  such  land  may  become  of  commercial  value  for  its 

mineral  through  changes  in  transportation  or  other  com- 
mercial conditions;  through  new  discoveries  or  inventions 

in  metallurgy;  or  through  the  development  of  new  uses 
for  minerals  hitherto  useless.  Further,  land  classified  by 
the  Government  as  mineral  land,  on  the  best  obtainable 

evidence,  may,  after  detailed  exploration,  prove  valueless 
commercially.  Therefore,  such  a  classification  must  be 

tentative.  Hitherto,  under  United  States  statutes,  public 

lands  have  been  regarded  as  mainly  either  mineral  or  agri- 
cultural, but  under  the  statutes  of  Mexico  a  broader  view 

is  taken  and  the  fact  is  recognized  that  some  land  may- 
be valuable  for  agriculture  and  still  available  for  certain 

kinds  of  mining.  The  adjustment  of  questions  arising  from 
the  effort  to  carry  on  the  two  industries  simultaneously  is 

made  either  by  the  parties  interested  or.  in  case  of  dis- 
agreement, by  a  duly  appointed  commission.  The  law  of 

Mexico,  however,  differs  widely  from  that  of  the  United 
States,  in  that  regalian  right  is  asserted,  and  in  all  lands, 

both  public  and  private,  deposits  of  gold  and  silver,  and 
also  of  many  other  metals  and  minerals,  are  regarded  as 
property  under  the  direct  ownership  of  the  nation  and 

subject  to  the  provisions  of  the  mining  code,  as  stated  in 
the   following   translation : 

"Article  I,  Chapter  I:  The  following  belong  directlj  to 
the  nation  and  are  subject  to  the  provisions  of  this  law. 
Bodies  of  all  inorganic  substances  which,  occurring  either 
in  veins  or  horizontal  beds,  or  in  masses  of  whatever 

form,  make  up  deposits  whose  composition  is  distinct  from 
that  of  the  rocks  of  the  earth,  such  as  deposits  of  gold, 

platinum,  silver,  copper,  iron,  cobalt,  nickel,  manganese. 

lead,  mercury,  tin,  chromium,  antimony,  zinc,  and  bismuth; 
those  of  sulphur,  arsenic,  and  tellurium:  those  of  rock  salt. 
and  those  of  precious  stones.  Also  placers  of  gold  and 

platinum." The  segregation,  by  our  Government,  of  minerals  from 
surface  rights,  in  lands  belonging  to  the  nation,  would  be 

a  new  departure,  yet  it  seems  feasible.  On  mature  con- 
sideration, however,  ii  becomes  evident  that  some  minerals 

may  not  easily  be  separated  from  surface  ownership.  In 
Mexico  the  following  belong  exclusively  to  the  owner  of 
the  soil : 

I.  Bodies  or* deposits  of  combustible  minerals  in  all  their 
forms  and    varieties. 

EL     Bodies  or  deposits  of  bituminous  materials. 

III.  Bodies  or  deposits  of  salts,  which   outcrop  on   the 

IV.  Springs  of  surface  and  subterranean  waters,  subject 
to  the  provisions  of  the  common  law  and  those  of  .special 
acts  in  regard  to  water,  without  conflict  with  Article  IX 

[of  this  code]. 
V.  The  rocks  of  the  earth  and  the  minerals  of  the  soil, 

such  as  slate,  porphyry,  basalt,  and  limestone,  and  soils, 
sands,   and   clays. 

While,  in  the  United  States,  public  sentiment  might  ac- 
cepf  legislation  separating  from  surface  ownership  some 
mineral  deposits  in  groups  I  and  II,  there  would  be  a 
serious  question  as  to  the  propriety  and  practicability  of 

segregating  from  surface  rights  all  those  included  under 

groups  III.  IV.  and  V.  Under  existing  federal  statutes 
this  question  of  segregation  of  surface  from  mineral  rights 

could  arise  only  in  relation  to  public  lands,  but  in  a  re- 
cent publication  of  the  U.  S.  Geological  Survey,  Bulletin 

505,  A.  C.  Vealeh  has  expressed  the  view  that  the  United 
States  is  in  possession  of  regalian  rights,  that  is  to  say, 

rights  of  ownership  in  all  deposits  of  precious  metal  on 
lands  at   any  time  owned   by  the  nation. 

In  his  very  important  article  on  'The  Mining  Law'  in 
the  Mining  and  Scientific  Press  of  March  9,  1912,  H.  V. 

Winchell,  in  criticizing  this  view,  quotes  from  'Snyder  on 
Mines,'  Vol.  I,  p.  15,  as  follows: 

".Wither  regalian  right  nor  anything  similar  has  ever 

existed  in  or  been  asserted  in  the  United  States." 
While  our  federal  government  has  never  asserted  re- 

galian right,  this  statement  by  Snyder  is  not  wholly  accu- 
rate for  such  a  right  has  been  distinctly  asserted  by 

the  State  of  New  York,  as  will  lie  seen  in  the  following: 

General  Laws  of  New  York,  Public  Lands  Law,  Section 

SO. 

"The  following  mines  are  the  property  of  this  state  in 
their  riirht  of  sovereignty: 

1.  All  mines  of  gold  and  silver  discovered  or  hereafter 
to  be  discovered  within  this  state. 

2.  All  mines  of  other  metals  and  of  talc,  mica,  or  graph- 
ite discovered  or  hereafter  to  be  discovered,  upon  any  lands 

owned  by  persons  not  being  citizens  of  the  United  States. 
3.  AH  mines  of  other  metals  and  of  talc,  mica  or  graphite 

discovered  or  hereafter  to  he  discovered  upon  lands  owned 

by  a  citizen  of  the  United  Stales,  the  ore  of  which,  on 
an  average,  shall  contain  less  than  two  equal  parts  in 

value  of  copper,  tin.  iron,  and  lead,  or  any  of  those  metals. 
4.  All  mines  and  all  minerals  and  fossils,  discovered  or 

hereafter  to  be  discovered,  upon  any  lands  belonging  to 

the  people  of  the  state." 
It  is  further  provided  that  the  discoverer  of  a  mine  on 

stale  lands,  after  .filing  notice  of  discovery,  may  work  such 
mine,  and  his  heirs  and  assigns  shall  have  sole  benefit,  on 

payment  of  a  royalty  of  2%  of  the  market  value  of  all 
such    products. 

The  first  legislation  in  New  York  on  this  subject  was 

enacted  in  1789  and  the  underlying  principle  of  these 

provisions  seems  both  to  include  and  to  exceed  that  stated 

by  A.  C.  Veateh* :  "In  all  states  where  the  federal  gov- 
ernment has  never  owned  the  land,  and  there  are  19  such 

states,  the  ownership  of  the  precious  metals  lies  with 

the  state  government."  In  New  York,  as  in  Mexico,  the 

Government  has  claimed  not  only  'royal  mines'  but  cer- 
tain deposits  of  base  metals  and  of  non-metallic  minerals. 

Attention  is  called  to  this  as  a  detail  of  history,  and  not 

because  I  regard  such  legislation  as  desirable.  In  fact, 

gold  mines  in  New  York  have  largely  existed  in  the  pros- 

pectuses of  promoters  who  claim  to  have  'secret  processes' of  extraction. 

*IT.  S.  Geo!.  Surv.  Bull.  505.  p.  116. 



juiM  i.  101a MINING  AND  SCIEN  I  IRC  PRESS 

Whether  the   federal  government   hai  hilberlo  been   in 
regalian  right,  which  it  0*0 

which  could   only    bo 

dad  bj  il»'  courts,     Thai  far  ii  baa  not  been 
niaad  in  the  federal  statutes,  and  apparently  the  deoiaiona 

•  ■1  the  United  Btatea  Supreme  Court  have  never  discussed 

ii.     It  can  hardly  !»■  doubted,  however,  that  authority  on 
the  part   of  tin-  federal  government   to  assart   iliis  right 
could  have  come  to  it  from  the  same  Bourne  aa  the  author- 

itj   whieh  was  aarlj  assumed  by  tin-  state  "t   Men 
Probably  the  majority  of  thoughtful  persons,  experienced 
in  mining,  will  agree  that,  at  this  late  date,  it   is  better 
that   sin-li  ;i  right  should  not   be  n  even  should 
it  theoretically  exist     Certainly  it  should  nol  he  asserted 
in  a  retroactive  way. 
2.  In  my  judgment  the  general  features  of  the  Mex- 

ican mining  Law  arc  essentially  satisfactory  in  the  details 
covered    by   this  question.     In   Mexi<   ining  titles   are 
regarded  an, I  treated  as  real  estate  anil  are  Bubjeel  to 
the  same  conditions  regarding  ownership,  contracts,  ami 
conveyances.  The  distinctions  are  that  mi  surface  rights 
arc  conveyed,  ami  that  the  continuance  of  ownership  de- 

pends  on    the    payment    of   a    yearly    tax    or    rental    of   1*0 
|k-i-  hectare.  Km  the  latter  distinction  is  trivial,  for  im- 

proved real  estate  also  is  subject  to  a  tax.  in  default  tff 
the   payment    of  which   the   title  may  he   lust. 
The  right  is  initiated  by  making  formal  application 

through  the  local  agent  of  the  Secretaria  tie  Fomento,  ac- 
companied by  a  licensed  engineer's  survey  of  the  desired 

property,   made    under   prescribed    rules,   and   depositing 
with  the  loeal  agent  of  the  Treasury  a  sum  of  money 

equal  to  i*.~i  per  hectare  of  surface  area.  This  deposit is  held  until  the  title  has  liocii  signed  and  issued  by  the 
President  of  Ihe  Republic,  and  should  the  title  not  be 
granted,  the  money  is  refunded  to  the  locator,  but  the 

agent's  fee.  some  I*.!.j,  is  not  refunded.  The  title  is  per- 
petuated by  paying  the  tax  of  f>=0  per  hectare,  and  may 

be  terminated  by  the  Government  at  the  end  of  three 
months  of  delinquency  in  any  installment  of  the  tax, 
whieh   is   payable  at   intervals  of  four  months. 
3.  As  indicated  above,  a  leasing  system  may  be  vir- 

tually indistinguishable  in  practical  results  from  one  of 
permanent  alienation;  but  in  Mexico,  as  already  stated, 
surface  rights  are  not  leased  with  the  minerals.  In  Cali- 

fornia, when  the  suggestion  was  first  made  that  puhlic 
oil  land  should  be  leased  by  the  Government,  there  was 
a  strong  expression  of  feeling  on  the  part  of  many  of  the 
oil  men.  Their  view  was  that  if.  in  future,  oil  lands  must 
be  leased,  the  persons  who  secured  their  lands  nnder  the 
present  law  would  have  an  advantage  in  obtaining  their 
ground  at  less  cost  than  those  who  came  later.  The  justice 
of  this  objection  would  depend  largely  on  the  detail  of 
the  proposed  legislation.  Under  the  Mexican  law  no  one 
regards  the  mining  tax  as  a  hardship.  And  here  it  must 
be  made  clear  that  there  is  a  material  difference  between 
leasing  on  a  rental  per  acre,  as  in  Mexico,  and  leasing 
on  a  royalty  involving  supervision  of  business  detail  by 
a  Government  bureau.  The  latter  might  be  open  to  seri- 

ous objections.  In  addition  to  the  mining  tax,  Mexico 
imposes  an  internal  revenue  tax  on  bullion  and  also  a 
coinage  tax. 

In  answer  to  the  question  whether  coal,  iron  ore,  petro- 
leum, and  other  minerals  shall  be  treated  alike,  it  must 

be  emphasized  that,  in  one  particular,  petroleum  should 
be  differently  treated,  because  a  petroleum  property  can- 

not be  protected  from  lateral  encroachment.  In  other 

words,  a  tract  of  oil  land  lying  idle  and  surrounded  by 
producing  wells  may  lose  the  larger  part  of  its  oil  with- 

out one  well  being  drilled  upon  it.  This  is  evidenced  in 
the  Santa  Maria  field  in  California,  where,  on  account  of 
special  local  conditions,  it  has  been  found  possible  to 
operate  with  one  well  to  each  forty  acres.  Loss  due  to 
this  condition  can  be  prevented  only  by  drilling  and  oper- 

ating wells  along  the  boundaries.  In  simultaneously  oper- 
ating adjoining  properties,  it  is  customary  to  sink  wells 

at  equal  distances  on  either  side  of  the  intervening  bound- 
ary line,  so  that  the  encroachment  is  mutual  and  equalized. 

Poasiblj   legislation    Id  bo  enacted  which  would  provide 
adequate  compensation  for  lateral  encroachment  on  public 
,,il  lands  ,,r  on   private  oil   properties  lying  idle,  bul   this 
would    not    be  all   easy    I. 

Whcihcr  cal  ami  iron  ore  should  I,,-  treated  differently 
from  gold,  silver,  copper,  lead,  ami  tine  is  a  question  prop 

erlj   left  to         liallj   experienced  in  tin-  mining  of 
3pei  id  pro\ ision  will  !„■  needed  for  .-   of  the  minor  minerals. 

1.  The  principle  ,ii  extralateral  righl  is  undesirable, 
but  cannot  immediately  be     those  who  already 
possess  it.  The  ivgulati   f  this  matter  may  lie  diffi- 

cult. Probably  the  only  solution  is  by  legislation  provid- 
ing lor  vertical  pli    boundaries  in  future  locations  ami 

permitting  those  who  im»  |>,,sScss  extralateral  rights  to 
use  them  only  until  the  orebodies  affected  have  been  ex- 

hausted. This  could  be  accomplished  by  providing  that 
at  the  end  of  some  reasonably  long  period,  say  10  to  20 
veal's,   all  such    rights  should   terminate. 

Zinc-Aluminum  Alloys 

Twenty   years  ago   the   Institution    of   Mechanical   Engi- 
neei-s    formed    a   committee    to    undertake    researches    into 
alloys.     In   those   days  Roberts-Austen   was  always  to  the 
fore  in  such  work,  and  he  was  appointed  to  the  chairman- 

ship of  the  committee.     His  strong  point  was  not  steel  or 

copper,  but  gold,  and  he  caused  dismay   among  the  en- 
gineers and  steel  men  by  switching  the  inquiry  along  the 

lines  of  his  favorite  metal.    When  the  first  report  was  pre- 
sented,  J.   0.   Arnold,   of   Sheffield,   indulged   in   unparlia- 

mentary  language,   publicly   stating   that   the   report   was 

"not  worth  a  rash."     However,  those  times  are  now  gone 
by,  and  nine  other  reports  have  since  been  issued.     Nowa- 

days the  subject  matter  of  the  research  is  more  in  the  line 
of  the  Institute  of  Metals,  a  society   founded  four  years 

ago  and  showing  wonderful  vitality.     The  tenth  report,  re- 
cently issued,  covers  the  alloys  of  aluminum  and  zinc.     To 

the  average  reader  the  description  of  a  new  alloy  of  alu- 
minum, zinc,  and  copper  is  probably  the  most  interesting 

part.     This  alloy  has  given  the  most  important  results  of 
all  the  light  ternary  alloys  so  far  tried.     The  composition 
is  72%  aluminum,  25%  zinc,  and  3%  copper.    In  the  cast 

state  it  exhibits  little  or  no  ductility,  but  with  sand  casting's 
and  chill  castings  the  tensile  strength  is  18.25  and  20.22 
tons  per  square  inch,  respectively.     With  the  usual  plant 

and  methods  employed  with  aluminum,  the  hot-rolling  of 
this  alloy  is  difficult,  but  as  perfectly  sound  bare  have  been 
obtained,   it   is  believed   that   with  modifications   it   should 
be  possible  to  roll  it  commercially.    Great  care  is  required 
as  regards  temperature  regulation;  if  the  alloy  is  too  hot 
it  breaks  into  powder,  and  if  too  cold  it  becomes  excessively 
hard.     The  rolled  alloy  exhibits  considerable  ductility,  but 
cannot  be  drawn  into  wire;   the  thinnest  section  obtained 
had  a  diameter  of  %   in.     Remarkable  results  were  ob- 

tained in  the  tensile  test  on  %-in,  rolled  bar.     This  showed 
a  yield-stress  of  27  tons  per  square  inch,  an  ultimate  stress 
of  31.7  tons  per  square  inch,  and  an  elongation  of  21%. 
By  cold-drawing  down  to  %-in.  diameter,  the  yield-stress 
is  further  raised   to   31.5  tons  per   square   inch   and  the 
ultimate  stress  to  33.3  tons,  while  the  elongation  is  reduced 
to   13%.      The   specific   gravity   in   this   condition    is   3.29. 
A  compression   test   gave  24.21  tons  per  square  inch   as 
the  yield-point,  and   29.02  tons   as  the   collapsing  stress. 
The   general   conclusion   of   these   and   other   tests   is   that 
this  alloy  has  the  greatest  strength  in  proportion  to  its 
weight  of  any  yet  discovered. 

Junk  collectors  and  dealers  pay  low  prices  for  small 
quantities  of  scrap  metals,  but  the  competition  for  the 
scrap,  drosses,  skimmings,  and  other  waste  products  of 
large  users  of  metals  is  very  active.  It  is  necessary  for 
some  uses  to  employ  primary  or  virgin  pig  metal,  but  as 
a  general  rule  secondary  metals,  in  whole  or  in  part,  can 
be  used  by  manufacturers.  They  are  in  active  demand  and 
displace  an  equivalent  quantity  of  primary  metal. 
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Law  of  the  Pay-Streak  in  Placer  Deposits 

By  J.  B.  Tyrrell 

"The  pay-streak  is  a  feature  in  the  structure  and  growth 
of  the  valley  in  which  it  occurs,  its  formation  is  governed 

by  certain  geological  laws,  ami  those  laws  should  be  rec- 

ognizable without  great  difficulty  if  the  growth  of  tin- 
valley  can  be  traced  with  reasonable  accuracy.  In  what 
is  now  known  as  the  Klondike  district,  marine  sediments 

were  laid  down  at  various  periods  up  to  the  beginning  of 

Tertiary  times,  and  after  their  deposition  they  were  raised, 
crushed,  and  bent  into  their  present  form  and  position. 

The  country  was  then  worn  down  to  base  level,  and  a 
peneplain,  the  remains  of  which  can  now  be  seen  at  an 
elevation  of  about  3300  ft.  above  the  sea,  was  formed. 

This  peneplain  may  be  called  the  'Dome  peneplain.'  as portions  of  it  are  distinctly  recognizable  in  the  vicinity 
of  the  mountain  known  as  the  Dome.  The  period  of  its 

formation  may  be  designated  as  the  first  cycle  of  erosion, 

since  the  history  of  the  gold-bearing  gravels  would  appear 
to  begin  with  it,  and  no  gravel  deposits  have  yet  been 
recognized  on  it. 

After  the  Dome  peneplain  was  formed  the  first  period 

of  elevation  began,  and  the  country  was  raised  to  a  con- 
siderable height  above  the  sea.  The  Yukon  river,  which 

had  probably  been  outlined  at  an  earlier  period,  imme- 
diately began  to  erode  its  channel,  while  the  water,  which 

fell  as  rain  on  the  elevated  Klondike  land,  carved  out 

smaller  valleys  to  entry  the  drainage  from  it  to  the  larger 
river.  As  the  Yukon  river  was  a  powerful  eroding  agent, 

it  deepened  its  valley  rapidly,  and  at  the  same  time  the 
smaller  streams  radiating  from  the  Dome,  such  as  the 

Bonanza,  Hunker,  Dominion,  and  Sulphur  creeks,  kept  ex- 
cavating their  channels  to  keep  pace  with  the  lowering  of 

the  bottom  of  the  valley  of  the  Yukon  river,  which  was 

the  master-stream    into   which    they   flowed. 
During  all  this  time  the  valleys  of  these  smaller  streams 

maintained  the  general  character  of  gulches  or  young  val- 
leys, with  V-shaped  cross-sections.  But  little  gravel  or 

loose  material  remained  on  the  rock  which  formed  the 

bottoms  of  their  channels,  for  it  was  being  constantly 

moved  downward  by  the  current  toward  the  Yukon  river, 
and,  on  the  way,  was  helping  to  cut  deeper  and  deeper 

into  the  rock  over  which  it  t7-aveled.  While  this  process 
of  deepening  the  valleys  was  in  progress,  detrital  material 
was  being  constantly  brought  into  them  by  wash  from 
their  sides  and  by  smaller  streams  from  the  ridges  between 

them,  and,  as  the  rocks  from  which  this  material  was  de- 

rived was  gold  bearing,  the  detritus  contained  a  small  quan- 
tity of  gold.  Thus  gold  and  particles  or  masses  of  rock 

were  fed  gently  into  the  main  streams. 
Now  a  stream  with  a  given  velocity  is  able  to  carry 

pebbles  of  a  definite  size  and  specific  gravity.  If  the  spe- 
cific gravity  is  constant,  the  diameter  of  the  pebbles  which 

it  can  carry  will  vary  according  to  the  square  of  the  veloc- 
ity, and  if  the  velocity  remains  constant,  the  size  of  the 

pebbles  will  vary  according  to  the  specific  weight  of  the 
substance  composing  them  weighed  in  water.  For  instance. 
if  the  velocity  of  a  stream  is  doubled,  it  is  able  to  carry 
pebbles  of  quartz  four  times  the  diameter,  or  64  times  the 
weight,  of  those  which  it  could  carry  before.  If,  on  the 

other  hand,  one  pebble  is  o|  quartz  and  the  other  is  of 
gold,  which  is  11  times  as  heavy  as  quartz  weighed  in 

water,  the  volume  of  a  pebble  of  quartz  which  Can  be 
carried  by  the  current  will  be  121  times  (11.2)  as  great 

as  that  of  a  pebble  of  gold,  or,  in  other  words,  the  diam- 
eter of  the  pebble  of  quartz  will  be  about  five  times  the 

diameter  of  the  pebble  of  gold.  Again,  if  particles  of 

quartz  and  gold  of  equal  size  are  dropped  into  water  the 
gold  will  sink  to  the  bottom  with  more  than  three  times 

the  velocity  of  the  quartz. 

Where  the  fragments  of  ruck,  consisting  of  quartz,  schist. 

*A  paper  presented  before  the  Institution  of  Mining  and 
Metallurgy,  May  lfi.  1912. 

granite,  and  gold,  are  fed  into  the  stream,  they  are  caught 

by  it  and  carried  along  the  bottom  until  they  lodge  in  some 

crevice  or  opening,  from  which  they  cannot  be  dislodged 

except  by  upward  currents,  and  these  upward  currents  will 
lift  any  pebbles  of  quartz  or  similar  rock  which  are  less 
than  five  times  the  diameter  of  nuggets,  or  grains  of  gold 

occurring  with  them,  before  they  will  lift  the  gold,  even 
if  the  quartz  and  gold  are  equally  accessible.  This  makes 
(lie  removal  of  the  gold  exceedingly  difficult  as  long  as 

the  crevice  remains,  for  the  upward  currents  will  con- 

stantly carry  away  the  finer  and  lighter  rock,  and  under- 
mine the  grains  of  gold  and  allow  them  to  sink.  When 

the  finer  and  lighter  material  is  carried  away,  the  coarser 

and  lighter  pebbles  are  exposed  to  the  force  of  the  cur- 
rent, and  the  smaller  and  heavier  grains  of  gold  are  able 

to  obtain  lodgment  beneath  and  between  them  so  as  to 
he  almost  inaccessible.  In  fact,  under  normal  conditions, 

the  spaces  between  the  lighter  pebbles  are  large  enough 

to  hold  any  grains  of  gold  which  could  be  carried  by  the 
current  flowing  over  them.  It  is  thus  shown  that  gold 
will  remain  permanently  in  a  fissure  of  the  rock  at  the 

bottom  of  a  stream  as  long  as  that  fissure  remains  in  exist- 
ence, and  also  that  it  will  remain  between  or  beneath  larger 

pebbles  and  houlders  as  hmg  as  these  remain  unmoved. 

Now.  the  small  streams  of  tin-  liist  period  of  elevation, 
which  developed  into,  or  was  succeeded  by,  the  second 

cycle  of  erosion,  continued  to  cut  down  their  channels  as 
long  as  the  Yukon  river  continued  to  deepen  its  valley. 

During  all  this  the  bottoms  of  their  valleys  continued  to 

act  as  sluices,  which  were  more  or  less  efficient  agents  in 

collecting  and  retaining  gold  according  to  the  character  of 

the  rock  of  which  (hey  were  formed.  If  the  rock  where 

the  gold  was  discharged  into  the  stream  was  a  fissile  schist 

standing  on  edge,  the  gold  would  be  caught  at  once,  while 
if  it  was  a  massive  granite  or  other  similar  rock,  without 

joints  or  fissures,  or  a  smooth  horizontal  schist,  the  gold 
would  be  earned  down-stream  over  it  until  it  would  be 

caught  by  some  more  favorable  rock.  In  this  way  there 

would  be  rich  places,  poor  places,  and  blanks  in  the  streak 

of  gold  deposited  in  the  bottom  of  the  valley. 
As  the  stream  would  continue  to  deepen  its  valley  very 

gradually,  almost  imperceptibly,  by  downward  erosion,  those 

places  which  were  underlain  by  schists  standing  in  a  ver- 
tical or  highly  inclined  attitude  would  continue  to  hold 

the  gold  which  they  had  already  caught,  and  to  accumulate 
more,  for  fissures  would  open  as  fast  as  the  surface  was 
worn  away,  and  the  gold  would  sink  into  them  as  they 

opened.  On  the  other  hand,  those  places  which  were  under- 
lain by  a  harder  bedrock,  and  which  had  probably  also 

a  steeper  grade,  would  remain  barren.  If,  again,  the  char- 

acter of  the  bedrock  should  change  from  'open'  to  'tight', 
the  gold  which  it  had  held  might  be  undermined  by  the 
continual  downward  erosion,  and  so  be  brought  again 

within  the  influence  of  the  transporting  power  of  the 

running  water,  by  which  it  would  be  earned  along  to  find 

some  new  resting  place  farther  down  the  stream. 
When  the  Yukon  river  had  eroded  its  valley  down  to 

base-level,  the  smaller  inflowing  streams  were  no  longer 

obliged  to  continue  to  deepen  their  respective  valleys  to 

keep  pace  with  it.  but  were  able  to  cut  them  down  to 

grade  and  then  to  widen  and  form  flood-plains  in  them, 

thus  changing  the  Y-shaped  valleys  into  U-shaped  ones, 
floored  by  alluvial  plains  through  which  the  rivers  and 
brooks  meandered  from  side  to  side.  A  normal  stream 

decreases  in  velocity  and  gradient  as  it  descends  its  val- 

ley and  reaches  grade  near  its  mouth  before  it  has  cut 
down  the  rest  of  its  valley  to  grade.  So,  when  each  of 

these  streams  had  cut  down  the  lower  portion  of  its  val- 

ley to  correspond  with  the  base-level  established  by  the 

Yukon  river,  it  would  begin  to  meander  and  extend  the 

width  of   its  floor.     At   the   same  time,  with  the   decrease 
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in  padiont,  tin-  velocity  ..t   iiic  emranl   would  dea 

iin.l  it-  transporting  power  would  !><•  dnuiniahed,     < 

qoently,    part   "(   Ihe   detrital    material    which   would    he 

hi  down  by  tha  upper  and  swifter  portion  of  the 

nl, I  in-  dropped  when  1 1%«-  current  wai  retarded 

hj  tin'  ilf  client,  anil  would  lodge  in  the  bottom 

of  tha  valley  ami  form  a  Boad-plain  it  alluvial  ('lain.  Thia 

alluvial  plain  would  !«■  tii-^t  formed  where  Hi.-  V  shaped 
valley  changed  into  a  I   shaped  i 

of  tin'  gold  which  bad  previously  been  discharged 
int>>  tlir  stream  with  thf  detritus  from  tin'  adjoining  hills 

and  ridgea  would  nave  already  lodged  in  tin'  bottom  of 
tin-  V-ehaped  valley,  ami  would  have  settled  down  almost 

vertically  aa  tin'  bottom  was  lowered  by  the  downward 
erosion  of  tin'  stream.  If  any  gold  was  carried  down  in 

tin:  mouth  i't'  tin'  V  it  would  have  a  strong  tendency  to 
settle  just  where  the  velocity  of  the  current  was  diminished, 

hi-  at  'in'  head  of  tin'  flood  plain,  ami  tin-  weaker  ourrent 
would  have  no  power  to  pick  it  up  again,  or  to  release 

tliat  gold  which  was  already  present  beneath  it  mi  account 

of  having  been  previously  caught  in  tin'  bottom  <>f  the 
V-shaped  valley.     Thus  the  pay-streak  would  be   formed. 

Afterward  the  gravel,  sand,  ami  alluvium  of.  the  flood- 
plain  would  he  deposited  over  ami  beyond  it.  hut  it  would 
continue  to  mark  the  position  of  the  bottom  of  the  old 

V-shaped  valley,  no  matter  how  wiile  the  bottom  of  the 
mat  me  valley  might  be  afterward  extended.  After  a 

ll   I  plain  hail  been  formed  at  the  mouth  of  a  valley,  tin- 
river  farther  up-stream  would  still  continue  the  downward 

iion  of  its  channel  until  it  reached  the  grade  of  thai 

below  it.  when  lateral  planation  ami  the  formation  of 

the  flood-plain  would  begin.  Thus  the  flood-plain  was 
formed  gradually  up  the  valley  from  its  mouth,  and  always. 

where  the  old  V-shaped  valley  changed  into  a  U-shaped 
valley,  there  was  left   a  trail  of  gold  beneath  it. 

Tin-  gold  which  was  collected  and  stored  in  the  bottom 
of  the  V-shaped  valley  had  been  derived  from  the  rocks 
of  the  adjoining  country.  At  the  same  time  the  lighter 
material  derived  from  the  disintegration  of  these  rocks 

had  been  carried  through  the  valley  and  out  beyond  its 

limits,  for  the  stream  was  then  cutting  down  and  enlarg- 
ing it,  and  not  filling  it  up.  and  there  was  very  little  room 

beside  the  stream  for  the  accommodation  of  loose  rock  ma- 

terial. At  the  head  of  the  flood-plain  this  gold,  which 
had  been  concentrated  from  the  rocks  of  the  surrounding 

country  through  previous  ages,  was  gradually  covered,  and 
hemmed  in  on  both  sides,  by  gravel  and  alluvial  material 
brought  down  by  the  stream  at  a  later  date.  Therefore 

the  gold  in  the  pay-streak  was  derived  from  its  home 
in  rocks  at  a  date  which  preceded  that  of  the  formation 
and  deposition  of  the  gravel  which  overlies  and  surrounds  it. 

The  gravel  of  the  flood-plain  may  itself  contain  some 
gold  which  had  been  washed  down  the  stream  with  it,  or 
which  had  been  washed  into  the  valley  from  the  sides,  but 

this  gold  is  usually  very  fine,  such  as  might  readily  be 

carried  by  the  stream  for  long  distances.  If.  after  the 

flood-plain  was  onee  formed,  the  stream  should  continue 
to  deposit  gravel  to  considerable  thickness  in  the  bottom 

of  the  valley  through  which  it  meanders,  the  source  of 
supply  for  the  gold  would,  on  account  of  the  general 

wearing  down  of  the  country,  become  more  and  more  re- 
mote, and  the  average  gold  content  of  the  gravel  would 

gradually  decrease   from   below  upward. 

The  laws  governing  the  formation  and  position  of  the 

pay-streak  in  an  alluvial  plain  in  the  bottom  of  a  valley 
may  therefore  be  stated  as  follows: 

1.  It  was  formed  in-  the  bottom  and  at  the  mouth  of 

the  V-shaped  valley,  which  was  the  young  representative 
of  the  present  valley. 

2.  It  marks  the  position  formerly  occupied  by  the  bot- 
tom of  that  V-shaped  valley. 

3.  The  gold  contained  in  it  was  washed  out  of  the  sur- 
rounding country  and  collected  into  approximately  its 

present  position  before  the  gravel  of  the  flood-plain  (or 
terrace)    was  deposited  over  and   arround  it. 

It  has  been  assumed  for  purposes  of  illustration,  that 

the  gro-vth  of  the  valleys  in  the  Klondike  district,  which 

empty    into  the   Yukon   rival  tinuoui  and   i .'.-iil.il 
hunt  tin-  second  cycle  of  erosion,  and  in   view   oi 

their  symmetrical  character  and  the  regularity  of  the  paj 

■traak,   which    has   been    shown    to   have   existed    in    them,    il 

i-  probable  thai  this  assumption  is  not  very  far  from 
correct;  but  nevertheless  there  were  doubtless  interruptions 
ami  cessations,  both  in  the  regular  course  of  erosion  and 

sedimentation.  After  the  Yukon  river  had  cut  its  valley 
down  to  base  level  in  this  White  channel  period,  or  second 

cycle  i  .  the  tributary  streams  flowing  from  the 

Klondike    district    also    widened    their    valleys    and     formed 

flood  plains,  as  has  ,iust  been  described. 
Then   Stare   was   a    long   period   of   quiescence,   during 

which  the  base-level  of  tfa   nntrj  was  raised,  permitting 

heavy  accumulation  of  -ravel  in  the  valleys,  while  at  the 

same  time  the  hills  and   ridges  were  worn   down   to  mature 

forms.  At  the  month  of  the  valley  of  Bonanza  ereeh  tin- 

local  gravels,  derived  from  the  watershed  of  the  creek 

itself,    accumulated    to    a    thickness    of    more    than    200    ft. 
These   gravels   can   still    hi'    n   gnized    forming   terraces  at 

many  places  on  the  hills  several  hundred  feet  above  the 

bottom    of    the    valley,    and    R.    (1.    McConnell,t    who    has 

Carefully  measured  them,  has  shown  mi  a  map  BO   ipany 

ing  his  report  a  pay-streak  running  in  a  straight  line 

through  and  beneath' them.  According  to  the  laws  here formulated,  this  pay-streak  was  formed  in  the  bottom  of 

the  old  V-shaped  valley,  which  represented  the  valley  of 

Bonanza  creek  at  the  White  channel  period  in  its  youthful 

stages,  and  it  now  tells  us  the  original  position  of  the 
bottom   of  the  V-shaped   valley. 

Just  before,  or  at  the  termination  of,  the  second  cycle 

of  erosion,  the  Klondike  river  brought  a  heavy  load  of 

sediment  down  from  the  mountains  to  the  east,  and  covered 

the  bottom  of  its  own  valley,  and  the  mouths  of  its  trib- 

utary valleys,  with  a  bed  of  gravel,  which,  opposite  the 

mouth  of  Bonanza  ereek.  has  a  thickness  of  150  ft.  The 

influx  of  this  gravel  caused  the  lower  portion  of  the  latter 

stream  to  move  westward,  almost  to  the  limit  of  its  own 

flood-plain,  and  to  be  ready  to  begin  a  new  rock  valley 

with  the  advent  of  the  next  erosion  cycle. 

After  the  deposition  of  this  upper  gravel  in  the  valley 

of  the  Klondike  river,  a  period  of  elevation!  set  in,  and 

the  third  cycle  of  erosion  was  inaugurated  which  has  co
n- 

tinued down  to  the  present  time. 

With  the  advent  of  this  cycle  of  erosion  the  Yukon  river 

was  rejuvenated  and  again  began  to  actively  deepen  its 

channel,  and  at  the  same  time  the  tributary  streams  al
so 

began  to  deepen  their  old  channels,  or  to  cut  out  new
 

ones,  in  order  to  keep  pace  with  the  master-stream.  
The 

Klondike  river,  the  largest  affluent  of  the  Yukon  in  this
 

district,  probably  did  not  lag  very  far  behind  it  
in  the 

work  of  downward  erosion,  but  its  tributaries,  such  as 

Bonanza  and  Hunker  creeks,  undoubtedly  continued  to
 

flow  in  narrow  V-shaped  valleys  as  long  as  the  main 

stream  was  actively  engaged  in  deepening  its  channel. 

Opposite  the  mouth  of  Indian  river  the  Yuk
on  river 

has  not  deepened  its  channel  as  far  below  the  leve
l  of 

the  channel  of  the  second  cycle  of  erosion  as  it  has 
 at 

the  mouth  of  the  Klondike  river,  and  the  Indian 
 river 

itself,  being  a  smaller  stream,  has  not  cut  back  its  va
lley 

as  fast  as  the  Klondike  river,  so  that  Dominion,  Gold  Ru
n. 

Sulphur,  and  the  other  tributaries  of  Indian  rive
r  have 

not  had  the  same  opportunity  to  deepen  their  cha
nnels 

as  the  tributaries  of  the  Klondike  river. 

During  the  third  cycle  of  erosion  the  smaller  streams
, 

and  especially  those  flowing  into  the  Klondike  river,  hav
e 

cut  down  their  channels  to  grade  in  narrow  valleys,  and 

tReport  on  'The  Gold  Values  in  the  Klondike  High  Level 

Gravels,'  by  R.  G.  McConnell,  Ottawa  Government,  1907. 

Jin  a  paper  published  in  the  Scottish  Geographical  Mag- 
azine for  June  1900,  entitled  'The  Basin  of  the  Yukon  River 

in  Canada,'  I  stated  that  this  elevation  was  probably  in 

the  nature  of  a  tilting  from  the  southwest  toward  the 

northeast,  but  in  view  of  the  fact  pointed  out  by  Mr.  Mc- 

Connell that  the  rock  terrace  of  the  White  channel  period, 

on  the  sides  of  the  valley  of  the  Yukon  river,  now  rises 

steadily  northward  from  the  mouth  of  Stewart  river  to 

the  mouth  of  Fortymile  river,  this  opinion  is  no  longer tenable. 
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have  Widened  the  bottom  of  those  valleys  by  lateral  plana- 
(inii  ami  the  formation  of  flood-plains,  giving  them  a  I- 
ahaped  profile.     Terraces  have  been  formed  on  the  sides 
of  the  valleys,  indicating  halls  in  the  progress  of  down- 

ward  erosion,   and   narrow   V-shaped   gulches    still    carry 

FlG.    1.      DIAGRAMMATIC    REPRESENTATION    OF   PAY-STltl   LE      8 

THE  BOTTOM  OF  A    SIMPLE    VALLEY. 

FlG.   2.      DIAGRAMMATIC   REPRESENTATION    OK    SECOND   PAY- 

STREAK   DIRECTLY   BELOW  THE   FIRST. 

I.      DIAGRAMMATIG    REPRESENTATION    OF    SECOND   PAY- 

STREAK  OBLIQUELY   BELOW  THE  FIRST. 

Flo.   4.      DIAGRAM   SHOWING   HOW    FIRST   PAT-STREAK    MAY   HE 

DISTRIBUTED  IN   SECOND  VALLEY. 

.   y*   ^ — 
-i*   / 

Fig.  5.    diagram  showing  first  pay-strbak    »s  terrace 
and  second  lighter  pay-streak  in  second  valley. 

Fig.  6.    diagram  showing  three  pay-streaks  at  dif- 
ferent ELEVATIONS. 

Fig.  7.    diagram  showing  formation  and  downward 
growth  of  pay-streak  in  a  wide  valley. 

Fig.  8.    diagram  illustrating  the  transformation  of 
a  v-shaped  valley  into  a  u-shaped  valley. 

(After  ChamberJin  and  Salisbury.) 

Fig.  9.    diagram  to  illustrate  the  widening  of  a  valley 
flat  by  erosion. 

(After  Chamberlin  and  Salisbury.) 

small,  or  intermittent,  stieams  into  the  sides  of  the  main 
valleys.  Pay-streaks,  which  have  now  been  almost  entirely 
mined  out,  ran  beneath  Ehe  Bood-plaine  down  the  bottoms 
of  these  valleys,  or  crossed  [he  terraces  on  their  sides, 

and  other  pas-streaks  were  in  process  of  formation  in 
the  gulches  until  that  process  was  arrested  by  the  work 
of  the  miner. 

It  is  not  necessary  for  the  present  purpose  to  follow 

the  growth  of  these  younger  valleys  in  detail,  or  to  trace 

the  formation  of  the  pay-streak  in  them,  for  that  was 

clearly  governed  by  the  laws  which  have  been  already  enun- 
ciated, hut  it  will  be  interesting  to  indicate  a  few  of  the 

eccentricities  which  may  have  been  introduced  in  the  pay- 
streak  by  irregularities  in  the  growth  of  the  valleys  in 
which  they  were  formed.  Difference  in  the  character  of 

the  bedrock  will  produce  a  marked  difference  in  the  quan- 

tity of  the  gold  in  the  pay-streak.  A  variation  in  the 
supply  will  also  influence  the  richness  of  the  deposit,  as 

may  be  clearly  seen  in  many  of  the  small  lateral  streams, 
which  flow  into  the  main  creeks.  Some  of  these  cut  across 

the  old  pay-streak  of  the  second  cycle  of  erosion,  and 
where  this  occurs  the  gravel  in  the  bottom  of  these  streams 

is  enormously  enriched.  Temporary  cessation  of  down- 

ward erosion,  with  the  corresponding  formation  of  flood- 
plains  at  successive  levels,  would  appear,  however,  to  exert 
the  most  powerful  influence  in  affecting  the  nature  of  the 

pay-streak  and  introducing  irregularities  into  it.  Suppose 
that  a  valley  has  been  eroded  down  to  the  first  level,  and 

that  a  flood-plain  has  been  formed  at  that  level.  The 

pay-streak  will  occupy  its  normal  position  in  this  flood- 
plain  on  the  line  of  the  bottom  of  the  old  V-shaped  valley, 
as  shown  in  Fig.  1.  If  the  stream  is  rejuvenated  and 

anain  begins  to  deepen  its  valley,  a  number  of  other  con- 
ditions may  occur. 

1.  It  may  cut  down  its  channel  directly  beneath  pay- 
streak  No.  1,  in  which  case  the  pay-streak  will  simply  be 

lowered,  and  will  contain  practically  all  the  gold  from 

the  older  pay-streak,  as  well  as  any  gold  that  may  have 
collected  into  the  channel  since  the  time  of  its  formation, 
as  shown  in  Fig.  2. 

2.  It  may  cut  down  its  channel  to  one  side  of  pay- 
streak  Xo.  1,  and  while  still  actively  engaged  in  downward 

erosion  may  undercut  the  pay-streak  and  allow  the  gold 
to  slide  down  the  side  of  the  valley  into  the  stream,  where 
it  will  be  carried  downward  until  it  finds  a  new  resting 

place.  In  this  case,  too,  the  second  pay-streak  will  eon- 
tain  most  of  the  gold  that  was  in  the  first,  but  it  will 

have  undergone  a  decided  movement  down  the  stream.     (See 

3.  The  stream  may  cut  out  its  second  V-shaped  valley 

entirely  to  one  side  of  the  first  pay-streak,  but  when  it 
again  begins  the  process  of  lateral  planation,  and  forms 

its  second  flood-plain,  it  may  undercut  the  pay-streak  and 
allow  it  to  fall  into  the  meandering  stream,  where  part  of 

it  may  quickly  sink  and  form  a  pocket  off  the  line  of 
the  true  second  pay-streak  altogether  (though  it  will  give 

an  indication  of  the  former  position  of  the  first  pay-streak), 
while  part  of  it  may  be  carried  down  by  the  stream  and 

distributed  in  its  winding  channel.  The  true  second  pay- 
streak  itself  will,  in  this  ease,  probably  be  very  weak.  (See 
Fig.  4.) 

4.  The  second  channel  may  he  formed  altogether  to 

one  side  of  the  first  pay-streak,  in  which  case  the  first 

pay-streak  will  be  on  a  terrace,  and  the  second  pay-streak 
will  probably  be  weak.     (  See  Fig.  5. 1 

Any  of  these  conditions  may  occur  in  different  parts  of 

the  same  valley,  and  their  relative  intensity,  or  rapid  changes 
from  one  to  another,  may  cause  great  variations  in  the 

character  of  the  pay-streak.  A  great  number  of  stages 
in  the  deepening  of  a  valley  would  allow  for  a  still  greater 

complexity  in  the  character  of  the  one  or  more  pay-streaks 
which  might  be  found  in  it.  and  these  might  be  still  further 

added  to  by  a  filling  of  the  valley  with  detritus  and  part 
re-excavation  at  one  or  more  different  times.  But,  for  the 

period  in  which  it  was  formed,  the  pay-streak  i  ̂ presents 
the  bottom  of  the  young  V-shaped  valley,  which  formerly 
occupied  part  of  the  present  valley. 
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Vipond  Porciipmo  Hold  Mines  Co.,  Ltd. 

Hy   W.   S.    Holms 

The  property   oi  its  of  four  claims 
-.limited  abonl  one  half  mile  south  of  Pearl  lake,  in 
dale  township,  and  southeast  of  the  Hollinger  mine.    Work 

■  i    mi    i. iiiimu. Hi-Is     -hut    April    llllo.       A 

  ii  stamp  "a-  erected  the 
iv    1911,    ami    was    in    operation    cm 

iiiiumislv  till  Uv  Fulj  11  destroyed  tin'  entire  plant, 
The  mill  elean-opa  amounted  i"  more  than  $6000.  Th  • 
plant  consists  of  a  12-drill  Sullivan  compressor  ami  a 

tea  hoist  in  one  building,  a  shaft-house,  two  bunk- 
bousea,  cook  samp,  office,  and  assay  office.  A  mill  is  being 
built.  Tin'  assay  office  is  furnished  with  a  complete 
oi  appliances,  rotary  ami  jaw  crushers,  a  Braun  combina- 

tion muffle  ami  crucible  furnace,  scales  for  weighing  cru- 
cible charges,  and  a   button  balance,  anchored  ami 

t'mni   all    vitiraliniis  of   the   building. 
On  tlif  northern  claim,  some  27  veins  have  been  discov- 

ered! but  the  principal  development  lias  been  on  the  veins 
known  as  No.  2  and  No.  3.  Besides  two  test-pits  or  pros- 

pecting shafts  and  an  open-out  on  No.  :i  vein,  the  prin- 
cipal work  has  been  carried  on  from  the  main  shaft,  which 

has  been  sunk  to  a  depth  of  300  ft.  As  soon  as  a  sta- 
tion has  been  cut  and  a  sump  sunk,  cross-cutting  will  be 

done  to  intersect  veins  No.  2  ami  a.  The  principal  work  has 
been  done  on  the  loo  ami  200-ft.  levels.  On  the  200-ft. 

level  500  ft.  of  driving  has  been  done  on  No.  2  vein,  and 
140  ft.  on  No.  3.  This  showed  good  ore  at  the  southwest 

end.  On  the  100-ft.  level  f>0l>  ft.  of  driving  has  been 
done  on  No.  2  vein,  the  westerly  end  of  the  drift  being 
stopped  because  of  the  proximity  of  the  swamp.  At  the 
east  end  the  latest  assay  across  the  faee  of  the  drift  showed 
ore  worth  $98  per  ton.  No.  3  vein  has  simply  been  cross- 
ciit  and  is  25  ft.  wide.  It  assays  $12  across  this  width. 

On  the  100-ft.  level  an  irregular  mass  of  quartz  lenses 
interspersed  with  hornblende  schist,  and  assaying  from 
$3.50  to  $6  per  ton,  has  been  cut.     This  zone  is  50  ft.  wide. 

The  principal  veins  occur  in  a  shear-zone  of  amygda- 
loidal  basalt  altered  to  a  hornblende,  and  in  some  places 
to  a  sericite  schist.  The  crushing  and  shearing  has  also 
opened  a  series  of  channels,  along  which  the  depositing 
solutions  operated,  so  that  this  shear-zone  is  a  mass  of 
fine  stringers,  and  along  certain  well  defined  lines  much 
larger  orebodies  have  been  formed.  One  other  result  of 
this  action  has  been  to  dissolve  the  calcite  and  carbonates 

of  iron  and  magnesium  which  fill  the  amygdules,  and  re- 
deposit  the  material  as  stringers  through  the  fracture -planes. 

The  framework  of  tbe  mill  is  practically  all  in  place, 
the  roof  is  rapidly  being  completed,  and  the  erection  of 
macbinery  was  commenced  April  22.  The  flow-sheet  and 
milling  practice  is  to  be  as  follows :  The  ore  will  be  de- 

livered at  the  mill  by  a  tram  from  the  main  shaft  and 
passed  through  a  Buchanan  jaw-crusher,  then  after  pass- 

ing through  Sturtevant  rolls  which  will  reduce  it  to  34-in. 
size,  by  elevator  and  conveyor  to  ore-bins.  From  the  bin 
the  ore  will  pass  through  James  automatic  feeders,  to 
Hardinge  4%-ft.  ball-mills,  then  through  Colbath  classifi- 

ers, the  slime  passing  directly  to  the  amalgamating  plates, 
while  the  sand  is  to  be  passed  through  a  6V2  by  6-ft.  Hard- 

inge tube-mill.  The  product  of  the  tube-mill  will  be  passed 
over  a  second  Colbath  classifier,  the  slime  from  this  pass- 

ing over  the  amalgamation  plates  and  the  sand  being  re- 
turned to  the  tube-mill  for  recrushing;  the  whole  in  time 

being  slimed  and  passed  over  the  amalgamation  plates. 
The  mill  is  designed  so  that  two  units  of  75  tons  capacity 

each  can  be  operated  in  parallel;  each  unit  being  entirely 
independent.  The  construction  of  a  cyanide  plant  was  in 
contemplation,  but  in  view  of  the  excellent  results  obtained 

in  the  Dome  mill,  the  management  of  the  Vipond  has  de- 
cided to  test  the  present  plan  of  sliming  and  amalgamat- 

ing before  proceeding  with  any  further  ore-treatment.  The 
manager,  C.  H.  Poirier,  estimates  that  one  unit  at  least 
will  be  in  operation  by  May  20,  1912. 

A  Chart  of  Ore  Deposition 

Bj     <'M  M.-I.I.S    K       Kl  \  I  - 
111  so   tar  lis  Workahl   elm, he-  ;ne  ,  ,  mm  lied,  defending 

currents  of  wain-  an-  probably  more  important  than  the 
ascending.     In   the  diagram   shown    herewith,  th   
of  the  various  c  represented  as    ging  at 
a    -in  1    along   a    given    line.      The    latter   may    lie 

I   mineral  vein  or  it   may  lie  a  recent    faull  plane.      In 
either  case  the  eiirrciiis  reach  ground-water  level,  where 

their  burdens  of  oxidized  ores  an-  mainly  reduced  to  sul- 
phide form,  and  dropped  to  form  the  bonanza  /one.  or 

layer  of  secondary  sulphide  enrichment.  A  minor  part 
goes  on  downward  into  the  profound  /one.    The  proportion 

DIAGRAM    SHOWING   UNDERGROUND   CIRCULATION   OP  WATER. 

of  metallic  substances  derived  from  each  source  is  diffi- 
cult to  determine.  Meteoric  sources  supply  much  larger 

amounts  than  has  been  commonly  supposed.  The  part 
liberated  by  the  secular  decay  of  rocks  is  probably  the 
largest.  By  the  oxidation  of  small  masses  of  sulphidic 
ores  in  rocks  appreciable  contributions  are  made.  Through 
the  constant  working  over  of  the  bonanza  layer,  the  ores 
are  kept  localized.  At  any  rate,  deposition  of  ores  direct 
from  the  vadose  zone  is  much  more  important  than  is  usu- 

ally assumed.  The  conclusions  may  appear,  at  first  sight, 
somewhat  theoretical;  but  accord  with  the  observed  facts. 
Of  the  worked  ore  deposits  of  the  world,  a  majority  prob- 

ably have  their  immediate  origin  from  vadose  rather  than 
sealed  igneous  sources. 

Time  in  Drilling 

The  following  tabular  recapitulation  of  the  drilling  op- 
erations in  the  Laramie  tunnel,  according  to  D.  W.  Brun- 

ton,  shows  that  the  men  could  not  only  complete  a  round  in 

an  8-honr  shift,  but  had  sufficient  extra  time  to  provide  for 
shooting  missed  holes  or  taking  care  of  any  of  the  minor 
difficulties  which  often  arise  in  tunnel  work. 

Exhausting  smoke  from   face    10   to  12  m. 
Picking  down   roof  and  sides    5  to   10  m. 
Jacking  cross-bar   in    place    6   to     8  m. 
Attaching    drills,    making    hose    and    water 

connections      5  to  15m. 
Drilling  from  top  set-up   3  h.  to   4h,   15  m. 
Dropping  horizontal  bar  to  lower  position..  15  to  20m. 
Drilling   on   lower   set-up      1  h.  to   1  h.   15  m. 
Removing   drills,   cross-bar,   hose,   etc    15   to  20  m. 
Blowing  out  holes,  loading  and   firing    20   to  25  m. 
Ignition   to  explosion  of  last  hole    8  to     8  m. 
Total    time    required    to    complete    cycle    of 

operations      5  h.  24  min.  to  7  h.  28  m. 
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British  Columbia  Living  Conditions 

By  S.  S.  Fowler 

[In  the  course  of  an  interesting  and  instructive  paper 
on  rusts  and  cost  conditions  at  the  Bluebell  mine,  read  be- 

fore the  Canadian  Mining  Institute.  Mr.  Fowler  gave  the 
following  details  as  to  quarters  and  wages.] 

The  Bluebell  mine  is  situated  on  a  peninsula  which  pro- 

jects from  the  east  side  of  Kootenay  lake,  British  Colum- 
bia. The  orebodies,  outcropping  at  100  ft.  or  less  above 

the  water-level,  are  attacked  through  an  adit  whose  portal 
is  within  100  yd.  of  a  wharf  at  which  all  supplier 

received  and  from  which  all  product  is  shipped.  Adjacent 
to  the  portal  are  the  concentration  plant  and  shops;  and 

the  office,  laboratory,  and  living  quarters,  save  certain  cot- 

tages, are  within  200  yd.  thereof,  while  the  greatest  dis- 
tance from  which  the  ore  so  far  developed  requires  to  be 

hauled  does  not  exceed  300  yd.  It  will  be  observed,  there- 
fore, that  accessibility  is  practically  perfect.  Kelson,  the 

chief  source  of  ordinary  supplies,  is  distant  about  32  miles 

by  boat. 
The  living  quarters  comprise:  (o)  Several  four-room 

cottages,  all  plastered  and  painted,  situated  about  500  yd. 

from  the  work,  provided  with  water  and  electric  light  and 
each  surrounded  by  a  fenced  plot  of  ground  60  by  120  ft. 
These  cottages  are  rented  to  employees  with  families  at 

$12  per  month  each.  ( '<  I  A  bunk-house  containing  27 
rooms  and  two  recreation  rooms.  All  of  these  are  plas- 

tered and  painted  and  open  on  to  covered  verandas,  there 
being  no  internal  passages.  No  more  than  three  men  may 

occupy  any  one  bedroom,  (c)  A  'dry'-house  adjoins  (he 
bunk-house  and  contains  in  one  room  6  shower-baths  with 

cement  Boors  and  ample  sinks,  laundry  tubs,  and  hot  and 
cold  water.  In  a  connecting  room  are  lockers  properly 

ventilated  and  provided  with  steam-pipe  below.  Toilets 
are  in  a  small  separate  but  conveniently  placed  building 
and  are  fitted  with  Bush  closets  on  a  cement  floor.  All 

building-  are  steam  heated  when  necessary.  (</)  Within 

oil  yd.  of  the  bunk-bouse  is  a  boarding-house  with  seating 
capacity  for  100.  In  a  basement  of  this  building  is  a 

post-office  (Riondel)  and  E  store  supplied  with  the  com- 
moner  necessaries  of  the  employees;  but  no  employee  is 

either  compelled  or  influenced  in  any  way  to  trade  there. 

The  dining-room  is  ceiled,  painted  white,  and  amply  lighted 
on  north  and  south  sides,  thus  being  a  cheerful  place 

whose  influence  on  the  dispositions  of  those  who  use  it  — 

iv  nothing  of  their  appetites — is  notably  favorable. 
An  easily  accessible  field  situated  some  300  yd.  from  the 

living  quarters  is  much  used  for  sports,  and  several  of 
the  men  have  maintained  their  own  canoes  and  small  motor- 

boats  in  the  nearby  bays. 

Without  reference  to  the  natural  and  quite  exceptional 
beauties  of  the  surroundings,  such  are  the  conditions  which 
affect  the  lives  and  work  of  those  who  labor  at  Bluebell. 

It  need  hardly  be  said  that  they  attract  the  best  class  of 

men,  who,  when  once  they  have  secured  employment,  usu- 

ally are  not  desirous  of  change.  On  the  part  of  the  man- 
nent  there  has  been  no  attempt  at  paternalism.  The 

sole  prohibitions  are  canvassing,  gambling,  and  overmuch 
drink.  It  does  nothing  and  provides  nothing  which  may 
he  regarded  as  charity.  The  result  has  been  that  while 
doubtless  all  hands  realize  that  low  costs  are  essential  to 

a  continuance  of  operation,  the  men  as  a  staff  also  possess 

what  may  be  termed  a  'collective  conscience,'  the  existence 
of  which  has  contributed  in  large,  no  doubt,  to  low  costs 

in  a  country  of  high  expensive  materials. 
Practically  all  work  has  been  done  by  day  labor  rather 

than  by  contract,  and  the  wages  paid  (regarded  as  'stand- 

ard' for  the  district)  are  as  follows,  8  hours  being  the 
basis  except  for  mill  hands,  who  work  9  hours : 

Foremen,  $5  to  $6;  shift  bosses.  $4  to  $4.50;  machine 
miners  and  helpers.  $3.50;  hand  miners,  $3.25;  mill  hands. 

$3  to  $4;  blacksmiths  and  helpers,  $3.50  to  $4;  compressor 
runners,  $4;  muckers,  $3;  carpenters  and  machinists,  50c. 

per  hour;  outside  laborers,  $3.  The  approximate  average 
wage  for  all  classes  is  $0,433  per  hour. 

Western  Australian  Gold  Production 

The   gold    yield    from    Western    Australia    in    March   was 

valued  at   $1,9|6,000.      The  mint  dealt  with  114,405  oz.  of 
bullion   and   issued   $500,000   in   gold  coin.     Returns  from 
the  chief  producers  were  as  follows: 

Name.                                     Tonnage.  Value.  Profit. 
Associated         lll.S.Vs  $70,500  $     5.600 
Associated  Northern  Blocks.     1,988  2S.000  5.000 
Burbanks    Main    Lode        1,770  21.500  10,000 
Golden  Horse-Shoe      25.201  162,000  6,500 
Golden   Ridge          2,982  20,500  8,700 
Great  Boulder  Perseverance.  19,715  105,000  5,800 
Great  Boulder  Proprietary. .   18,057  238,000  131,000 
Great   Fingall          5,929  58,500  6,500 
Hainault          5,700  35,000  2,500 
Ivanhoe      20,010  208,000  90,000 
Kalgurli         10.720  107,509  45.500 
Lake  View  &  Star    18,202  106,500  18,000 
Oroya  Black  Mange       4,750  40,200  10,000 
Oroyo  Links     11,030  67,500  15.000 
Sons  of  Gwalia     12.740  98,500  20,000 
Sons  of  Gwalia  South       2.435  11,500           
South  Kalgurli        9.668  61,500  10,500 

Calumet  &  Hecla  Report 

The  report  of  the  Calumet  &  Hecla  Mining  Co.  just 
issued  covers  the  period  from  April  30  to  December  31, 
1911.  A  comparison  is  made  of  mining  costs,  yield  of  the 
ore  in  pounds  of  copper  for  a  period  of  four  years. 
This  report  is  interesting  in  connection  with  similar  reports 
just  issued  by  copper  companies  operating  on  low-grade 
deposits  in  Utah  and  Arizona. 

Calumet  &  Hecla  Lode 

1908.  1909.  1910.  1911. 

Tons   mined      2,643,938  2,842,880  2.705,514  2,909.972 
Mine  cost  per  ton. .  $2.15  $1.93  $1.92  $1.84 
Pounds    of    copper 

per  ton  of  rock. .  31.22  28.18  25.77  25.47 
Total  cost  of  copper 

per  pound,  cents.          9.00  8.28  8.96  8.52 

This  tonnage  is  produced  from  the  so-called  Conglomerate 
lode,  and  the  Osceola  lode,  two-thirds  of  the  output  coming 
from  shafts  on  the  former  lode. 

The  results  of  the  operations  of  the  re-crushing  plant 

started  in  February  1909  for  the  re-treatment  of  tailing 
from  the  old  Calumet  mill  are  also  given. 

1909.  1910.  1911. 

Tons    coarse    tailing    crushed   278,175  441,920  447.70-1 
Pounds  copper  in  material        12.96  12.60  12.66 

Pounds  copper  saved          4.50  4.12  4.50 
Cost    per    pound,    exclusive    of 

smelting  and  selling,  cents....        4.81  5.08  5.0] 

Dividends 

Alaska  United  G.  M.  Co.,  dividend  No.  19,  50c.  per  share, 

payable  May  28. 
Alaska  Mexican  G.  M.  Co.,  dividend  No.  66,  40c.  per 

share,  payable  May  28. 
Alaska  Treadwell  G.  M.  Co.,  dividend  No.  97.  75c.  per 

share,  payable  May  28. 
The  Pittsburg-Idaho  Mining  Co.,  of  Gilmore,  Idaho,  has 

declared  a  dividend  of  4c.  per  share. 
The  Parrot  Silver  &  Copper  Mining  Co.  has  declared  a 

regular  quarterly  dividend  of  15c.  per  share,  payable 

May  27. 
The  National  Lead  Co.  will  pay  a  regular  quarterly  divi- 

dend of  1%%  on  preferred  stock,  payable  June  15. 

The  National  Lead  Co.  will  pay  a  regular  quarterly  divi- 
dend of  34<J  on  the  common  stock  June  29. 
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Discussion 
Raaoan  of  ih<  Mis  nwrmc  i'm»«  ar»  invitod  to 

OM  thla  department  tor  In.-  ilU.-m.lon 
mutlera   pertaining   to   mining  and   metallurgy      The    I 

if  rlawa  contrary  to  I>|*  own.   ba- 
llavlna  that  careful   criticism   !■  more   valuable  than   01 
soeapUment     laaartlon  of  any  oontributlon  i«  determined  bj 
lla   probable  Im.r.  x   to  the  readers  of  thla  Journal. 

Mining  on  the  West  Coast  of  Mexico 

The    F.dltor: 

Sir  M\  attention  i-  ceiled  to  your  issue  of  Ma\  L8,  in 
whiefa  yon  make  the  statement  thai  only  the  Mina  Mexico 
iiii.l  the  La  Dura  mines  are  working  in  the  Vaqui  Eliver 
district.    Tins  is  an  error.    The  (allowing  mines  are  work 

ing  in  ili«'  present  time  and  there  has  I   u  no  though)  of 
their  abutting  down  and  no  diminution  of  their  output: 

The  Qoteraa,  Tl   ibs  C.  Hardy,  consulting  engineer  and 
manager;  the  Las  Animas,  Wyman  Mining  Co.,  W.  C. 
Laughlin,  leasee  and  manager;  the  San  Antonio  Copper  Co., 
•i.  K.  Mclntyre,  superintendent;  Mina  Mexico,  \V.  E.  Pom- 
eroy,  manager,    In  addition  to  these  four,  there  is  another 
mine  in  the  San  Xavier  district  under  the  manage   nt  of 
J.  A.  Kin;;.  1  do  not  recall  the  name  either  of  the  prop- 

erty or  the  i   ipany. 
You  are  also  in  ern.r  in  stating  thai  the  Southern  Pacific 

railroad  lias  suspended  service  on  account  of  the  depreda- 
tions of  the  Yaqiii  Indians.  There  were  a  few  bridges 

burned  more  than  a  month  ago  between  Guaymas  and  the 
Taqui  river,  and  service  was  suspended  only  until  these 

could  be  repaired.  On  account  of  the  depredations  of 
the  Heroltosns  in  Sinaloa.  service  was  temporarily  sus- 

pended south  of  San  Bias.  It  has  not  yet  been  resumed 

fully,  but  the  company  is  operating  some  trains  now  on  tli' 
south  end. 

For  your  further  information  regarding  industrial  con- 

ditions on  the  West  Coast.  I  may  add  that  the  exports  of 

citrus  l'rait  from  Sonora  this  season  show  an  increase  of 
more  than  30%  over  last  year.  The  exports  of  tomatoes 
and  cantaloupes  show  an  increase  of  50%  over  last  year. 

G.  C.  White. 
Guaymas.   May   23. 

[It  is  always  a  pleasure  to  correct  bad  news,  and  we 

■are  sincerely  glad  that  conditions  in  Mexico  were  never 
as  bad  as  reported  and  are  now  much  better.  Steady  im- 

provement is.  in  the  opinion  of  competent  observers,  to 
be  expected  from  now  on.  A  country  that  increases  its 
agricultural  exports  in  the-  midst  of  revolution,  is  evi- 

dently sound  at  heart,  and  the  'West  Coast'  may  well  an- 
ticipate generous  prosperity  when  the  present  troubles  are 

finally  ended. — Editor.] 

Low  Mining  Costs 
The  Editor: 

Sir — I  am  sure  the  readers  of  your  journal  would  be 
interested  in  the  record  made  for  April  at  Prietas,  Sonora, 

.Mexico,  at  the  mines  of  the  Mines  Company  of  America. 
The  ore  was  taken  from  the  Creston  and  Colorada  mines. 

A  total  of  18,000  tons  was  treated  in  two  mills;  9900  tons 
in  the  Creston  mill  and  S100  tons  in  the  Grand  Central 

mill  of  Charles  Butters  &  Co.,  Ltd.  This  was  done  at 

a  total  mining  and  milling  cost  of  $2.60  gold.  The  divided 
costs  were  as  follows : 

Mining    and    development      $0.65 
Tramway        0.07 

Milling      0.45 
Cyaiiiding     0.97 

Qeneral  expenses       0.23 
Bullion        0.20 
Taxes       0.03 

Total  cost   .$2.60 

I  think  this  is  a  record  for  low  costs  in  Mexico,  remem- 
bering that  it  was  done  during  the  disturbed  period  of  last 

month,     These   Ion    i  obtained   notwithstanding 
the  facl  that   pover  coats  in  tin-  neighborhood  oi  ?I2  per 
boras  power. 

M.  r  Parry,  join!  manager  tor  the  Mines  Company  ol 
America  and  Charles  Butters  A  Co.,  Ltd.,  i*  in  charge  "t 
the   property,   and    I    think   thai    a   great    deal   of  oredil 
i-  >\m-   him   and   his  Muff   lor   such   a    low    record   of   work- 

ing i  ■■ 

en  is.  Hi  mas. 

Oakland.  California,  Maj  24. 

American  and  Foreign  Technical  Journals 
The  Editor: 

Sir— In  your  issue  of  December  9,  1911,  in  a  book  re- 
view by  T.  T.  R.,  appeared  the  following: 

"That  American  text-books  and  technical  journals  are 
ample  to  meet  the  needs  of  the  well-read  metallurgist  is 
far  from  the  truth,  is  exhibited  by  the  fact  that  there 

does  not  exist  in  America  a  metallurgical  journal  to  be 

compared  with  Metallurgies' 
Supposing  that  T.  T.  R.  is  right  (which  he  ought  to 

be,  having  had  such  experience  as  would  make  him  a 

judge),  then  there  is  only  one  inevitable  conclusion,  which 

is,  that  something  is  wrong  with  American  technical  jour- 
nals. The  purpose  of  a  technical  journal,  as  generally 

understood,  is  to  keep  its  readers  well  informed  on  the 

best  technical  practice  and  at  the  same  time  make  money 

for  its  owners.  The  latter  usually  follows  if  the  first  is 

accomplished.  Does  T.  T.  R.  mean  to  tell  us  that  the 

metallurgist  who  doesn't  read  Metallurgic  because  he 
can't  read  French  cannot  be  well  informed?  If  so,  then 

why  doesn't  he  or  the  journal  with  which  he  is  connected 
endeavor  to  remedy  the  matter?  I  have  often  wondered 

how  much  American  engineers  were  missing  and  how  often 

they  duplicated  the  improvements  and  progress  of  foreign 
engineers  on  account  of  their  inability  to  read  French  or 

German.     According  to  T.  T.  R.,  it  must  be  considerable. 

What  is  to  prevent  American  periodicals  from  translat- 
ing and  publishing  these  articles  for  us  in  English?  True, 

The  Mining  Magazine  abstracts  some  of  the  better  articles, 

but  there  are  others  that  must  have  unquestionable  value. 

The  Mining  and  Scientific  Press  and  other  technical  period- 
icals print  pages  from  the  U.  S.  G.  S.  bulletins  and 

other  publications  in  English  which,  I  feel  sure,  the 

majority  of  readers  would  appreciate  more  if  they  were 
tilled  with  translations  of  the  better  foreign  articles. 

In  this  day  of  indexes,  digests,  etc.,  we  can  easily  find 

all  the  information  published  in  English,  but  the  technical 
information  in  a  foreign  language,  even  when  found,  is 

a  sealed  book  to  95%  of  our  engineers.  A  reader  cares 
little  whether  an  article  is  original  with  the  publication 

printing  it  as  long  as  he  is  unable  to  read  it  elsewhere. 

Why  can  not  or  will  not  a  technical  journal  adopt  the  pol- 
icy of  translating  and  reprinting  such  articles  in  foreign 

publications  that  possess  as  much  merit  as  the  average  run 
of  their  own  articles?  Are  there  too  many  of  them?  If 

so,  then  give  us  a  special  department  of  several  pages 
filled  with  the  best.  Are  we  already  getting  in  English 
those  worth  while?  If  so,  then  T.  T.  R.  is  wrong,  and 

he   put  it  rather  strongly. 
Noah's  Ark. 

Guazapares,  Chihuahua,  May  3. 

[Our  correspondent,  like  any  other  person  who  amplifies 
a  specific  statement  into  a  generalization,  produces  some 
confusion  of  ideas.  The  statement  which  he  quotes  was 
used  to  refute  an  assertion  that  the  author  of  a  text-book 

may  properly  confine  his  references  to  a  few  of  the  Ameri- 
can technical  journals  and  the  standard  American  treat- 

ises on  metallurgy.  The  patriotism  of  this  is  more  admir- 

able than  its  accuracy,  for  the  best  work  upon  the  mechan- 
ical treatment  of  steel,  for  example,  is  an  English  book, 

and,  as  quoted,  Metalhirgie  (a  German  journal,  by  the 

way)  is  in  a  class  by  itself  in  many  respects.  It  does 
not  follow,  however,  that  those  who  do  not  subscribe  to 

foreign   technical   journals   are   missing   much   that   would 
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be  of  value  to  them.  All  the  more  important  volumes  in 
French  and  German  are  promptly  translated  into  English 
with  a  view  to  reaching  the  huge  group  of  readers  in 
America  who  buy  technical  hooks  much  more  freely  than 

do  English  engineers.  The  American  Chemical  Society 
maintains  a  staff,  of  over  200  editors  and  abstractors  whose 

duty  it  is  to  read  and  abstract  all  the  important  papers 

bearing  on  chemistry  as  they  appear,  and  over  (iOOO  such 
abstracts  were  published  in  Chemical  Abstracts  during 

the  tirst  four  months  of  the  current  year.  All  phases  of 

engineering  work  are  based  upon  either  physics  or  chem- 
istry, and  as  the  chemical  side  is  the  one  that  lends  itself 

easiest  to  investigation,  it  is  safe  to  say  more  than  half  of 

'the  important  papers  published  abroad  are  thus  abstracted. 
The  labor  and  cost  of  this  work  is  enormous,  and  it  would 

be  idle  for  any  other  American  journal  to  duplicate  it. 

Important  papers  without  bearing  on  chemistry  appear 

abroad,  but  they  are  usually  on  topics  such  as  coal  or  iron 
mining,  or  descriptive  and  area!  geology,  which  either  are 

outside  the  field  which  the  Mining  and  Scientific  Press 

attempts  to  cover  or  would  not  interest  Americans.  Ab- 
stracts of  the  few  papers  which  arc  not  included  in  any 

of  these  groups  appear  in  our  columns  from  time  to  time. 
The  few  men  who  are  engaged  in  advanced  research  work 

must  necessarily  consult  all  the  literature  on  the  topic  un- 
der investigation,  but  those  engaged  in  such  work  can 

usually  read  foreign  languages,  though  perhaps  with  diffi- 
culty.     Tt   must   not    1   verlooked   that    technical   journals 

confine  themselves  to  some  special  field;  the  Minimi  and 

Scientific  Pre**,  for  example,  is  not  a  bibliotheca,  but  a 

journal  devoted  to  the  mining  and  metallurgy  of  the  non- 
ferrous  metals,  and  many  important  articles  which  would 
be  of  interest  to  a  few  readers  have  to  be  excluded  to  make 

room  for  what  interests  the  majority.  We  would  be  glad 
to  receive  expressions  of  opinion  and  suggestions  from  all 

our  readers  as  to  how  we  can  best  serve  their  needs. — 
Thomas  T.  Read.] 

Conservation  v.  Encouragement 
The  Editor: 

Sir — Just  before  the  assassination  of  that  great  and  good 
man,  Abraham  Lincoln,  Schuyler  Colfax  left  Washington 

to  cross  the  continent.  As  Mr.  Lincoln  bade  him  farewell, 
he  said: 

"I  want  you  to  make  a  speech  for  me  to  the  miners 
you  may  find  on  your  journey.  I  have  very  large  ideas 

of  the  mineral  wealth  of  our  Nation.  I  believe  it  is  prac- 
tically inexhaustible.  It  abounds  all  over  the  Western 

country,  from  the  Rocky  Mountains  to  the  Pacific,  and  its 
development  has  scarcely  commenced.  Now  the  Rebellion 

is  over  and  we  know  pretty  nearly  the  amount  of  our 
national  debt;  the  more  gold  and  silver  we  mine  makes 

the  payment  of  that  debt  much  easier.  I  am  going  to 
encourage  that  in  every  way.  We  shall  have  hundreds  of 

thousands  of  disbanded  soldiers,  and  many  have  feared 

that  their  return  home  in  such  great  numbers  might  par- 
alyze industry  by  suddenly  furnishing  a  greater  supply 

of  laborers  than  there  will  be  demand  for.  I  am  going 
to  try  to  attract  them  to  the  hidden  wealth  of  our  mountain 

ranges,  where  there  is  room  for  all.  Immigration,  which 

even  the  war  has  not  stopped,  will  land  upon  our  shores 
hundreds  of  thousands  more  every  year  from  overcrowded 

Europe.  I  intend  to  point  them  to  the  gold  and  silver 
that  waits  for  them  in  the  West.  Tell  the  miners  for  me 

that  I  shall  promote  their  interest  to  the  utmost  of  us- 
ability, because  their  prosperity  is  the  prosperity  of  the 

Nation.  We  shall  prove  in  a  very  few  years  that  we  are 

indeed  the  treasury  of  the  world."  This  was  the  last  mes- 
sage, almost  the  last  public  utterance,  that  came  from  the 

lips  of  Mr.  Lincoln.  Those  prophetic  words,  uttered  nearly 
half  a  century  ago,  still  make  the  heart  of  a  miner  glow. 

How  different  from  the  'encouragement'  the  miner  am', 
prospector  receives  from  a  paternal  and  beneficial  govern- 

ment at  the  present  time. 
The  purchase  of  Alaska  is  generally  accredited  to  the 

far-seeing  enterprise  of  W.  H.  Seward.  Secretary  of  State 

under  Lincoln,  and  afterward  under  Andrew  Johnson,  but 

is  it  not  possible  that  this  purchase  was  inspired  by  the 

wisdom  of  Lincoln?  At  any  rate,  on  March  30,  1867,  the 

transfer  of  581,107  sq.  mi.  was  made  to  the  United  States 

for  the  sum  of  $7,200,000.  known  as  Russia- America-Alaska; 
on  June  20,  1867,  ratifications  were  exchanged,  and  the 

formal  transfer  made  to  General  Rousseau  at  Sitka,  Octo- 

ber 9,  1867.  At  that  time  there  was  much  dissatisfaction 

expressed  all  over  the  country  at  this  high  expenditure  of 

public  money  "for  this  miserable  barren  waste  of  ice  and 

snow." 

Forty-four  years  have  come  and  gone  since  that  time, 
and  it  is  now  evident  that  Mr.  Seward  made  no  mistake; 

that  before  even  one-fourth  of  this  vast  region  has  been 

even  partly  explored,  and  only  a  few  thousand  acres  sur- 
veyed, Alaska  has  returned  her  purchase  price  many  times 

over.  This  ''miserable  barren  waste  of  ice  and  snow"  has 
since  1880  yielded  a  mineral  production  of  $186,000,000, 
out  of  which  $179,000,000  is  represented  by  the  value  of 

the  gold  output.  Since  the  year  1800,  about  3,000,000  sq. 
mi.  have  been  added  to  American  territory  at  a  cost  of 

approximately  $90,000,000,  all  of  which  the  output  of  Amer- 
ican gold  for  almost  any  one  year  since  1900  more  than 

paid  for.     Mr.  Lincoln's  prophecy  has  been  well  sustained. 

Not  so  long  ago  some  wise  'wags'  even  attempted  to 

create  an  overproduetion-of-gold  scare,  but  the  rapid  in- 
crease in  the  production  of  gold  and  silver  of  a  few  years 

ago  has  ceased.  It  is  a  safe  prediction  that,  under  the 

present  system,  in  a  few  years  the  pendulum  will  swing 

in  the  opposite  direction;  at  least  so  far  as  the  United 
States  is  concerned.  The  present  standard  of  the  gold  and 

silver  production  in  America  is  maintained  by  application 

of  unproved  metallurgical  methods  to  low-grade  ores  and 

dumps  at  old  mines,  material  which  was  previously  con- 

sidi  red  unprofitable,  and  not  by  virtue  of  new  discoveries. 

It  is  not  hard  to  see  tlte  'beginning  of  the  end'  of  the  large 

gold  and  silver  output  in  this  country,  if  the  Government 

persists  in  'conserving'  the  unexplored  mineral  districts  for 
some  distant  future  generation. 

It  is  said  that  it  is  far  from  being  the  intention  of 

prohibiting  "legitimate  settling  and  prospecting";  contrari- 

wise, the  Government's  desire  is  to  encourage  it;  but  the 

fact  remains  that  all  prospecting  and  exploring  has  prac- 

tically ceased  throughout  the  entire  mountain  regions  of 

the  West;  the  old-time  hardy,  intrepid,  and  intelligent  pros- 

pector has  been  driven  out  of  the  field.  If  you  ask  him 

why.  he  will  likely  tell  you  that  he  does  not  propose  to  be 

bulldozed  by  some  impertinent  Forest  Ranger,  who  knows 

less  about  minerals  than  the  horse  he  rides,  nor  to  take 

dictation  from  him  as  to  where  he  may  or  may  not  pros- 

pect. 

The  prospector  does  not  object  to  inclusion  of  mineral 
areas  in  the  National  Forests.  The  average  prospector  has 

more  regard  for  the  timber  on  bis  claim  than  has  the  Gov- 
ernment itself;  he  is  a  conservationist  by  instinct;  but  he 

does  object  to  the  intolerable  restrictions  to  which  he  is 

subjected,  and  he  has  quit  the  field  in  disgust.  There  is 

something  radically  wrong  with  the  system  as  now  in  prac- 

tice, especially  with  reference  to  the  unexplored  mineral 

areas  in  the  western  states.  Would  it  not  be  far  better 

to  leave  each  state  to  work  out  its  own  "conservation"  to 

suit  its  own  peculiar  needs?  Anyway,  encourage  and  pro- 
tect the  pioneer  settler  and  prospector. 

Martin  Fishback. 
El  Paso,  Texas.  May  1. 

ZINC  to  the  amount  of  71.937  tons,  equal  to  2.3.1%  of 

the  total  production  of  primary  spelter,  was  derived  from 
secondary  sources  in  the  United  Slates  in  1011.  according 

to  J.  P.  Dunlap  of  the  U.  S.  Geological  Survey.    The  zinc 
i .  ered  in  alloys  other  than  brass  amounted  to  3223  tons. 

Of  the  44.714  tons  of  secondary  zinc  recovered  as  spelter. 

18,244  Ions  was  obtained  by  re-distillation  from  drosses 

and  skimmings.  In  addition  to  the  large  quantity  of  spel- 
ter recovered,  several  thousand  tons  of  zinc  chloride  was 

made  from  drosses,  skimmings,  and  similar  material. 
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Special  Correspondence 

BOSTON 

COPPU   Mnu    -  Niw    l.in 
SHANNON.      Aiivm;  PbiNB  Nnv  COMPANY. 

Th   »ppw   metal   has  advanced   in   price   faster  than 
the  stock  market  for  the  shares  -  il  the  producing 
eompaniee  have  increased  then-  dividend  rates,  and  the 
public  is  expected  to  l»i« I  up  good  copper  stocks  in  an- 

ticipation of  the  increased  earnings  inducing  other    i 
panics  to  distribute  larger  profits  to  sban  Calu- 

met A:  Secla  and  Quincy  have  both  added  t..  their  fame 
a^  dividend  payers  bj  increasing  their  rates.  These  two 
Lake  coppers  have  probably  done  more  than  any 
companies  i.>  inspire  public  confidence  in  the  stability  of 
the  minim;  industry  as  s  source  of  dividends,  and  il  is 

regarded  a-  particularly  fitting  thai  at'  this  crisis  they 
should  help  sot  the  pace  for  the  other  dividend-paying  cop- 

per companies.  Quincy  is  an  older  dividend-payer  than 
Calumet  S  Hecla,  and  lias  maintained  payments  since 
1862,  except  for  the  two  years  1866  and  1867.  The  com- 

pany was  incorporated  in  1848.  Under  the  Michigan  laws. 
a  charter  could  be  obtained  for  only  30  years.  So  Quincy 
bag    had    •■  porate    twice.      Its    first    capitalization 
was  $500,000  in  1848;  its  scon,]  was  $1,000,000  in  1S7S. 
which  was  increased   to  $1,250,000  in   1889,  $2,500,000   in 
1896,  and  $3,750,   I  in  1906.     In  Kins  its  third  term  of 
life  was  entered  without  further  increase  in  capitalization. 
Calumet  &  Secla  was  organized  in  1871  with  a  capital 

-J. 500, 00(1  and  reincorporated  in  1900,  hut  1ms  retained its  original  capitalization  since  the  formation  of  the  com- 
pany. Under  the  new  laws  of  Michigan,  in  1905  its  char- 

ter was  amended  so  as  to  make  it  a  holding  as  well  as  a 
mining  and  smelting  company.  Last  year  the  company 
sought  to  have  its  capitalization  increased  to  $10,000,000 
for  the  purpose  of  effecting  a  merger  among  a  number 
of  companies  in  the  Lake  country,  hut  after  a  close  and 
acrid  contest  the  proposal  was  dropped.  Calumet  &  Hecla 
leads  Quincy  in  the  total  amount  of  dividends  paid,  and 
is  now  on  a  basis  of  $40  per  year,  with  Quincy  paying  $5 
per  year.  In  addition  to  these  two  well  established  com- 

panies, Abmeek,  Amalgamated,  North  Butte,  and  Old  Do- 
minion have  increased  their  rates.  Last  year  there  was 

but  one  increase,  a  really  unexpected  and  remarkable  one, 
by  Old  Dominion,  while  four  companies,  Calumet  &  Hecla, 
Copper  Range,  Mohawk,  and  Osceola  reduced  their  rate, 
and  two  other  small  but  formerly  rich  copper  properties, 
Butte-Ballaklava  and  Shattuck-Arizona,  discontinued  pay- 

ment. There  are  now  15  regular  dividend-paymg  coppers 
on  the  Boston  Exchange,  as  compared  with  17  a  year  ago, 
20  in  1910,  15  in  1909  and  190S.  Other  companies  are 
expected  to  follow  the  lead  of  the  stronger  stocks  and 
by  declaring  dividends  attract  the  public  back  into  the  cop- 

per market,  with  as  lively  an  interest  as  in  1906. 
Nathan  L.  Amster,  one  of  Boston's  copper  speculators, 

is  still  looking  for  his  money  where  he  lost  it.  Instead 
of  withdrawing  bis  losses,  Mr.  Amster  declares  that  his 
hat  is  still  in  the  ring.  He  has  lost  the  control  of  the 
Arizona  Commercial,  but  has  held  on  to  Shannon  and  to 
Boston  &  Corbin.  Shannon  is  now  producing  at  the  rate 
of  18,000.000  lb.  of  copper  per  year,  a  material  increase 
over  last  year.  As  a  commentary  on  the  changing  methods 
of  mining  since  churn-drills  and  steam-shovels  were  intro- 

duced from  the  iron  districts,  Mr.  Amster  claims  Shannon 
to  have  been  the  first  porphyry  mine  ever  opened,  and  that 
the  management  would  consider  the  advisability  of  chang- 

ing the  method  of  mining  to  open-cut  but  for  the  expense 
involved  in  the  purchase  of  steam-shovels  and  in  other 
necessary  changes  in  machinery.  Shannon  has  produced 
over  100,000,000  lb.  of  copper  since  the  mine  was  declared 
exhausted  a  few  years  ago,  and  is  now  said  to  be  in 
better  shape  than  ever.  Mr.  Amster  points  to  this  fact 
as  the  best  possible  evidence  of  the  great  value  of  churn- 
drilling.  Its  application  to  Shannon  earlier  in  the  history 
of  the   company   would   have   kept   hundreds   of   investors 

from  sacrificing  their  holdinga  a  few  under  the 
belief  thai  the  mine  had  played  out.     The  Suann   
deposit   is  spread  out   laterally,  and  when  the  lower  limit 
of  tin-  blanket   was  reached  the  mini'  was  considered  n 
bansted.     The  tunc  may  come  when  drilling  will  be  applied 
to  all   properties  in  the  neighbor!   I  of  rich   producers 
which  have  boon  abend   I,  ami  in  the  i<  tning 
property,  »ill    be   given    up    for   lost    until   every    modern 
method  of  finding  extension  of  orebodii  It 
i-  oi  note  thai   Amster  has  taken  over  a  new 
copper  in  the  Patagonia  district  of  Arizona,  62  miles  Boutb 

i  icson,  Imt  only  three  mile-  1 1 . on  the  Southern  Pacific 
railroad.  lie  claims  to  have  in  this  property  an  orebody 
similar  to  Miami  and  Chin...  SOU  to  1000  ft.  wide  and  5000 

to  6000  ft.  long.  The  property  will  be  developed  by  the 
open  cm    method,    and    rich    ore    which    il    is   claimed    exists 
in  shoots  will  he  shipped  t..  the  Copper  Queen  smelter  at 

Douglas  and  to  El  l'as...  This  mine  has  not  been  incor 
p.. rated  as  yet.  but  Amster  is  known  as  a  skilful  mining 
operator  and  a  daring  market  manipulator,  and  should 
he  decide  to  organize  a  company  to  operate  his  new  prop- 

erty he  should  have  little  difficulty  in  commanding  the 
support  of  a  large  following  among  holh  Jews  and  ({entiles 
in  Boston  and  New  England. 

WESTERN  AUSTRALIA 

Production. — The  Strike. — Railway  Construction. 

In  March  two  new  producers,  the  Ywanni  and  Mountain 
Queen,  returned  5050  tons  worth  $49,000,  and  3516  tons 
worth  $15,300,  respectively.  The  former  has  a  20-stamp 
mill,  tube-mills,  and  vacuum  plant,  while  the  latter  is  so 
far  equipped  with  two  Holman  pneumatic  stamps.  On 
running  time  the  Holman  stamps  crushed  67  tons  each  per 
day.  About  the  most  important  development  during  the 
month  was  at  the  200-ft.  level  of  the  Kalgurli,  where,  in 
the  V  drift  off  W  cross-cut  the  ore  is  24  ft.  wide  and 

worth  $27  per  ton.  In  the  S  drift  off  this  cross-cut  the 
first  9  ft.  assays  $30,  the  next  5  ft.  $12,  and  the  next  10 
ft.  $5  per  ton.  The  Lancefield,  at  No.  8  level,  cut  the 
lode,  and  so  far  it  is  96  in.  wide  and  worth  $11.30  per 
ton.  The  Sons  of  Gwalia  progress  reports  are  fairly  good ; 

diamond-drilling  is  still  in  progress  on  three  levels.  The 
Fingall  winzes  below  17  and  18  levels  show  profitable  ore. 
Reports  from  the  Bullfinch,  Ywanni,  Lake  View  &  Star, 
and  numerous  other  properties  are  on  the  whole  rather 
satisfactory. 

Ore  of  low  grade  shows  at  the  north  end  of  the  Kal- 
goorlie  field.  The  Golden  Dream  treated  during  the  past 
half-year  7204  tons  of  oxidized  ore  with  a  yield  of  $18,000, 
or  $2.4S  per  ton.  The  reserves  are  stated  at  7000  tons, 
worth  $2.62,  in  lodes  15  to  30  ft.  wide,  assaying  $1.80  to 
$2.64.  Dividends  are  paid  on  this  grade.  The  treatment 
plant  includes  a  jaw-breaker,  a  5-ft.  Huntington  mill, 
sundry-  pumps  driven  by  a  Crossley  gas-engine,  spitzkasten, 
and  leaching  vats  for  the  sand.  The  summer  is  over,  and 
we  have  had  splendid  rain,  so  that  many  ponds  are  full, 
rock  holes  filled,  and  grass  is  shooting  up  fast. 

The  Iron  and  Brass  Holders'  strike  is  still  on,  with  no 
apparent  settlement  in  view,  yet  the  mines  are  working 
full  time  on  spares  and  makeshifts.  The  men  have  no 
chance  of  getting  $26  weekly  and  extra  overtime. 

Preparations  are  in  progress  for  the  starting  of  work 
on  the  trans-Australian  railroad.  In  all  probability  the 
workshops  will  be  erected  in  Kalgoorlie  near  our  own  cen- 

tral station.  It  is  the  intention  of  the  federal  government 

to  supply  the  men  with  stores,  look  after  sanitary  condi- 
tion of  camps,  and  work  everything  on  a  proper  system. 

The  work  will  be  done  by  day  labor.  The  Western  Austra- 
lian Government  has  decided  to  sell  water  at  48e.  per  1000 

gal.  to  mines  not  yielding  over  $2.40  per  ton ;  and  the  old 
price  of  84c.  to  those  returning  up  to  $3.26.  This  is  a 
big  concession,  and  may  stimulate  work.  On  March  21 

there  was  a  fearful  cyclone  or  'cock-eye'  on  the  northwest 
coast,  in  which  a  4000-ton  steamer  and  140  passengers 
and  crew  disappeared,  besides  which  smaller  craft  were 
wrecked,  many  lives  lost,  and  great  damage  done  generally. 
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Every  year  these  disturbances  ocenr  in  that  region.  We 

have  modified  'blows'  on  the  goldfields.  but  nothing  ap- 
proaching those  in  the  tropics.  There  have  been  a  few 

mining  accidents  of  late,  also  several  'high-grading'  cases. 
Metallurgical!;  there  is  little  to  report.  A  party  is  about 
to  re-treat  the  residue  from  the  old  Boulder  Main  Reef 

dry-crushing  and  roasting  plant,  by  a  system  of  leaching. 

A  few  years  ago  another  syndicate  sought  to  re-treat  this 
dump  by  agitation  and  tiller-pressing,  but  failed  badly,  the 
expected  gold  content  not  being  recovered.  The  Boulder 
has  its  second  Ridgway.  No.  3  type  filter,  at  work,  the 

first  type  being  discarded.  One  man  can  watch  several 
of  these  working,  with  a  minimum  of  repair.  Extraction 
and  cost  are  said  to  be  good. 

ST.  PETERSBURG,  RUSSIA 

Osmiridium  in-  the  Urals. — Silver  in-  the  Urals. — Gold 
Along  the  Amur. — Mineral  Deposits  of  Kuznetzky. 

The  production  of  osmiridium  in  the  Urals  has  fallen 

almost  to  the  vanishing  point,  according  to  the  returns 
issued  for  1911.  In  1902  the  production  amounted  to  11 

fonts,  but  it  has  declined  since  1904  with  fair  regularity  to 

only  34  zolotniks  last  year,  after  having  been  3  flints  !)!! 

zolotniks  in  the  year  1910.  It  is  a  remarkable  decline,  par- 

ticularly at  a  period  when  the  Russian  Government  is  ar- 
ranging to  monopolize  the  platinum  production  with,  among 

other  objects  in   view,  the  retention  in   the  country  of  the 

LOWER   AMUR    GOLD   REGION. 

associated  osmiridium :  it  being  a  matter  of  perennial  com- 
plaint in  Russia  that  this  precious  metal  leaves  the  country 

practically  in  the  form  of  a  free  gift  to  the  buyers  of  the 

platinum  ore.  11  is  not  to  lie  supposed  that  though  the  pro- 
duction has  practically  ceased  in  the  Urals  the  metal  has 

ceased  to  be  associated  with  the  platinum  which  is  still  found 

in  fairly  large  quantities  in  that  area.  The  presumption  is 

that  the  St.  Petersburg  or  local  refiners  have  not  found  it  to 

pay  to  separate  the  osmiridium,  and  that  now  produced  is 

obtained  at  the  refineries  of  western  Europe  and  America. 

The  record  of  last  year's  silver  production  in  the  Urals 
shows  that  progress  is  being  made  in  its  production.  It 
is    estimated    that    the    production    tor    1911    in    the    Urals 

amounted  to  about  500  i   Is,  as  compared  to  452  poods 
produced  in  11109.  The  works  engaged  in  separating  this 
metal  are  those  of  the  Kyshtiiu  company  and  of  A.  Ph. 

I'oklieffsky-Kozel,  in  the  Northern  Ekaterinburg  mining 
district,  which  produced  the  small  quantity  of  9  poods  14 
Punts.  But  in  the  Western  Ekaterinburg  district  at  the 

Nizhni  Kyshtim  electrolytic  works  117p.  Sf.  of  pure  silver 
was  separated.  It  is  stated  that  besides  the  silver  in- 

duced at  the  Blagodat  mines  of  Poklieffsky-Kozel  in  the 
process  of  smelting  copper  and  lead  ores,  both   gold   and 

silver  are  extracted  from  ores  and  smelter  products  abroad, 

and  it   is  on   the  assumption   that   the  results  from   1 1 
equaled  those  of  1910  that   the  500  poods  total   for  1911  is 
arrived  at.     This   would  make   a   record   silver  production 
for  the  Urals. 

Reports  havetbeen  received  from  Nikolaievsk  as  to  the 

prospects  for  gold  working  on  the  Amur  during  the  coming 
open  season,  and  it  is  stated  the  gold  deposits  there  will  be 
vigorously  worked  with  electric  dredges;  particularly  on 

.round  of  the  Ochotsk  company,  which  has  been  leased 

to  the  English  Orsk  concern,  a  station  having  been  built 
about  12  versts  (8  miles)  from  the  mines  on  the  bank  of 

Lake  Chlya.  Considerable  activity  is  observable  also  on 
the  gold-bearing  Lakes  Udyl  and  Orel,  and  negotiations  are 
said  to  be  proceeding  between  the  present  holders  and 
English  houses  for  the  transfer  or  sale  of  the  properties. 

With  the  institution  of  such  work  and  thereafter  of  ex- 

ploitation. Nikolaievsk,  which  is  now  of  considerable  sig- 
nificance as  a  port  and  centre  of  the  fishing  industry,  will 

acquire  importance  also  as  the  centre  of  the  gold  industry 
on  the  Lower  Amur.  A  group  of  gentlemen  have  asked 

for  permission  of  the  Irkutsk  mining  government  to  explore 
and  exploit  the  rock-salt  deposits  within  the  limits  of  its 
administration.  The  personnel  of  (his  group,  it  is  added,  is 
exclusively  Russian. 

In  the  foothills  of  the  Altai  mineral  deposits  occur,  par- 
ticularly in  the  Kuznetzky  district,  which  contain  gold, 

silver,  copper,  iron,  and  coal.  The  most  important  of  these 
are  gold  and  silver,  though  the  Kuznetzky  is  rich  in  coal 
measures  and  beds  of  iron  ore.  '  Between  the  Salairsky  and 

Kuznetzky  chain  of  bills  there  are  frequent  outcrops  of 
Coal  covering  an  area  of  about  00,000  square  versts,  in  some 
cases  to  20  sagenes  or  140  ft.  thick.  Some  of  the  deposits 

yield  good  coking  coal.  Altogether  the  district  is  considered 
to  be  very  valuable.  Along  with  the  coal  there  is  iron  ore. 
To  the  north  along  the  Salairsky  chain  there  is  both  red 
and  brown  iron  ore,  and  to  the  south  along  the  river  Telbess 

and  near  the  tent  of  Sucharinki  magnetic  iron  ore  occurs 
in  large  amounts. 

LONDON 

Tin  Companies. — Methods  op  Financing. 

I  have  repeatedly  referred  in  this  column  to  the  un- 

successful work  done  by  the  Schiff-Dietzsch  group  in  Corn- 
wall. One  flamboyant  scheme  has  succeeded  another,  and 

large  sums  of  money  are  extracted  from  the  public,  but 
no  tangible  results  are  ever  obtained.  The  latest  of  the 

scheme  was  the  St.  Agnes  Consolidated.  To  avoid  news- 

paper criticism,  the  shareholders'  meetings  are  kept  quiet, 
but  nevertheless  the  reports  come  to  my  notice.  For  in- 

stance, one  was  issued  early  in  May  and  it  affords  as 

good  an  example  of  exaggerated  optimism  as  I  have  seen 

for  a  long  time.  It  refers  to  the  fact  that  the  company's 
operations  have  been  almost  entirely  confined  to  the  de- 

velopment of  its  extensive  mining  area  at  St.  Agnes,  and 

says  that  "these  operations  have  been  effected  with  highly 

satisfactory  results."  No  one  acquainted  with  the  results 
actually  attained  would  endorse  this  statement.  It  is  com- 

mon knowdedge  that  the  West  Kitty  Mines,  in  which  the 

company  holds  a  controlling  interest,  is  in  a  tight  corner, 
ami,  without  a  good  deal  more  capital,  cannot  possibly 

lie  made  a  profitable  proposition;  the  valuable  lode  found 

some  months  ago  in  the  SO-ft.  cross-cut  south  from  Wheal 
Friendly  cannot  be  properly  developed  until  the  shaft  has 
been  sunk  another  25  fathoms.  At  East  Blue  Hills,  the 

only  other  property  to  which  much  attention  has  been 
given,  a  fair  amount  of  low-grade  ore  has  been  exposed 
and  most  of  it  already  milled.  But  it  is  hardly  correct 

to  call  this  ore  "an  excellent  tin  deposit",  or  to  assert  that, 
because  the  lode  presumably  enters  the  adjoining  Blue  Hills 

mine,  "a  large  block  of  ground  for  extensive  mining  oper- 
ations" is  available.  The  St.  Agnes  district  is  notorious 

for  the  bunchiness  of  its  ore,  and  any  forecasts  of  the 

contents  of  undeveloped  ground  are  the  merest  guesswork. 

No  doubt  the  company  owns  properties  of  great  possibili- 
ties,   and   the    limited   exploration    so   far   undertaken    has 
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Thin  ii  reallj  all  thai  eu  !»• 
nidi  The  capital  of  Mm  eompanj  is  t" I 7">.immi.  ami  of  tins 

,900  baa  bean  issued;  with  tba  exception  of  aboal  C400, 
iln-  Km  been  allotted  far  the  purchase  ol  propertiea  which 
at  the  time  eoosiated  solely  of  leases,  and  none  of  the 
propertiea  had  auj  eqnipi  capital  to  the  extent 

of  £43,700  «.i-  obtained  by  the  ieai   t  ii',    participating 
debentures.     The  expenditure  from  the  eonunencemenl  of 
oporatMoa  to  December  31  laal  baa  bean: 

On  plant,  shafts,  and  building*       f  8,373 
On    development    and    establishment    rx- 

penaea     £10,690 
m  galea,  interest,  ate      2,078         B.612 

On  Investments  in  and  loans  to  West  Kilty  Mine-      23.502 
<»n  preliminary  expanses  and  commission  on  plac- 

ing   bonds              2. .104 

"Sundry  debtors"  and  cash  in  hand  amounl  to  £1728, 
while  the  "sundry  creditors"  are  £11,543;  so  ii  is  evident 
thai  the  company  is  in  debt  and  will  require  additional 
capital  to  keep  it  ̂ roimr.  Of  tin-  £10,090  placed  to  dewl. la- 

ment account,  apparently  only  £:tl74  was  actually  spent  on 
the  mines. 

Alter  writing  the  above  paragraph,  it  is  pleasant  to 
be  able  to  turn  to  the  doings  of  another  tin  company  that 
is  managed  economically  and  wisely.  I  refer  to  the  Tekka, 

which  belongs  to  the  Wicket!  group,  operating  alluvial  tin 
mines  in  the  Federated  Malay  States.  The  offices  are  in 
Redrnth,  ami  the  directors  and  shareholders  are  mostly 

Cornishmen.  Osborne  &  Chappel  are  the  managers.  Dur- 
ing the  year  ended  January  .11  last.  625,844  cu.  yd.  of 

gravel  was  treated,  yielding  I  111  tons  of  black  tin,  a  recov- 

ery of  approximately  2  lb.  per  cubic  yard.  The  quantity 
of  gravel  treated  was  197,028  cu.  yd.  less  than  in  the 

previous  year,  and  the  yield  14.7  tons  less.  Owing,  how- 
ever, to  the  advance  in  the  pride  of  tin.  the  income  was 

£045:)  greater,  the  figure  being  £46,599.  The  mining  cost 
was  £13,620,  and  income  tax  absorbed  £1057.  The  expenses 
in  England  were  £5fi0.  The  divisible  profit  was  £32,276. 
out  of  which  £26.741  has  been  distributed  as  dividend, 

being  at  the  rate  of  35%.  The  smaller  amount  of  gravel 
treated  is  explained  by  the  fact  that  more  water  is  now 

required  tor  elevating  purposes.  During  the  year  the  Tai- 
ping  property  has  been  acquired,  and  work  was  started  in 
December. 

A  great  deal  has  been  heard  of  Nigerian  tin  recently, 
and  the  speculation  has  been  ridiculous  and  wild.  Not 
only  so,  but  we  have  been  treated  to  wide  differences  of 

opinion  on  the  part  of  the  mining  engineers.  The  spec- 
tacle is  unedifying  and  I  pass  it  by.  Instead  I  will 

give  an  account  of  actual  work  at  the  Bisichi,  which  is 

a  small  alluvial  property  near  Naraguta,  in  the  Bauchi 

province.  The  company  was  formed  in  October  1910,  and 

H.  W.  Laws  is  consulting  engineer.  The  property  is 

favorably  situated  as  regards  water-supply  and  fall,  and 
hydranlicking  has  been  adopted  for  most  of  the  ground. 
Until  the  end  of  March  the  work  had  been  confined  to 

ground-sluicing  and  calabashing.  The  report  from  the 
foundation  of  the  company  to  December  31  last  shows  that 
171V2  tons  of  concentrate  had  been  won.  Of  this,  106 

tons  has  been  sold  for  £138  per  ton,  the  assay  being  73.3% 
metal.  The  remaining  65  tons  in  transit  when  the  accounts 

were  prepared  has  since  been  received  and  sold.  The  cost 

of  production  and  freight  to  Liverpool,  but  not  including 
cost  of  treatment,  was  £49  per  ton  of  concentrate.  The. 

accounts  show  £17,315  as  the  receipts,  actual  and  estimated, 
from  the  sale  of  the  171V2  tons,  after  all  charges  for 

freight  had  been  paid.  The  cost  of  mining  was  £S846,  and 
London  expenditure  accounted  for  £2768.  The  net  profit 

was  £6490,  which  was  carried  forward.  Since  the  begin- 
ning of  the  year,  the  production  at  the  mine  has  been  60 

tons,  which  is  lower  than  the  average.  The  reason  is  that 
the  labor  force  is  scarce  and  men  have  been  taken  from 

the  ground-sluicing  operations  to  help  in  the  erection  of 
the  hydraulic  plant. 

JOHANNESBURG,  TRANSVAAL 

n  Mvian.    PossrBruTi  or  Bxauoma  [t. 

\\ obk  o»-  rut.  Thkm.  la  inn 

A  record  gold  output  was  declared  bj  the  Chamber  "i 

Moo's  1.. i-  March,  amounting  tor  the  whole  of  II 
vaal   to  830,723  «•/...  ..1    a  value  •■!    £3,628,688.     Thi 

easily  •■<  record,  the  previous  highest   month,  being  Janu 
ary.    with    n    declared    output    of    the    Value    of    £8,130,830 

Unfortunately,  neither  of  these  declared  outputs  was  aotu 

ally    produced    during    the    month    to    which    it    is    ereililed. 
tl   ut put  for  March  as  declared  including  £297,946  worth 

of  gold  accumulated  in  previous  months  to  make  the 

monthly  output   uniform  and  am   iting  to  70,149  OK,,  while 
January  also  included  accumulated  gold  reserves  to  the 

extent  of  £82,564.  Nevertheless,  if  gold  reserves  are  ex- 
cluded and  only  actual  production  considered,  the  output 

for  March  is  still  a  record  one.  as  it  amounts  to  no  less 

than  £3,100,361,  being  163.220  in  excess  of  that  for  No- 
vemher,  the  previous  highest  month  for  gold  actually  pro- 

duced. The  abolition  of  gold  reserves  by  most  of  the 

companies  and  their  inclusion  in  the  March  output  places 

the  record  at  a  figure  which  some  doubt  will  ever  be 

exceeded.  This  doubt  is  based  largely  on  the  chronic  scarc- 
ity of  labor  on  the  Rand  and  to  the  fact  that  several 

large  producers  are  practically  worked  out,  such  as  the 

Oeldenhuis  Estate,  May  Consolidated,  and  Crown  Reef, 
while  the  New  Primrose,  Eerreira,  Village  Main,  and 

other  prominent  producers  may  also  soon  follow  in  their 
wake.  It  is  quite  true,  however,  that  such  new  producers 

as  Brakpan,  Bantjes,  City  Deep,  and  Roodepoort  LTnited 
ean  materially  increase  their  output  under  more  favorable 
labor  conditions,  and  so  ean  the  Robinson  Deep,  Crown 

Mines,  and  Randfontein,  as  well  as  some  of  the  low-grade 
deeps  near  Germiston.  But  so  much  of  the  Rand  has 

been  put  under  tribute  and  so  much  of  the  richer  ores 

worked  out,  that  even  if  full  credit  be  taken  for  the  half- 

dozen  developing  properties  not  yet  producers  in  the  Par 
East  Rand,  a  monthly  output  of  over  three  and  a  half 

million  sterling  as  declared  for  March  will  not  be  easily 

surpassed.  With  favorable  labor  conditions  the  output  of 
the  Rand  will  exceed  three  million  sterling  monthly.  For 
some  time  to  come  increases  in  production  may  be  expected, 

but  the  abolition  of  the  gold  reserves  may  cause  the  rec- 
ords of  individual  companies  to  fluctuate  more  than  has 

been  the  ease. 

Only  three  producers  on  the  Rand  working  under  nor- 
mal conditions  declared  a  reduced  output  for  the  month 

of  March,  the  most  interesting  feature  perhaps  being  the 

return  of  the  East  Rand  Proprietary  Mines  to  the  top 

of  the  list  of  producers  after  a  somewhat  prolonged  ab- 
sence under  the  influence  of  peculiar  conditions.  The  East 

Rand  Proprietary  Mines,  with  its  equipment  of  820  stamps 

and  25  tube-mills,  crushed  163,000  tons,  with  a  recovery 
of  66,147  oz.,  valued  at  £280,975,  indicating  a  recovery 

of  over  8  dwt.,  where,  according  to  the  annual  report  of 

the  superintending  engineer,  the  average  value  of  the  ore 
reserves  is  only  6.9  dwt.  No  official  explanation  has,  up 

to  the  time  of  writing,  been  given  of  this  unexpectedly 

high  yield,  but  the  local  mining  press,  usually  well  informed 

on  these  questions,  attributes  it  to  increased  sorting,  cleaner 

mining  widths,  and  sending  less  development  rock  to  the 

mill.  Last  year  little  development  was  accomplished,  and 

last  month  the  percentage  of  waste  rock  sorted  out  was 

under  10%,  so  that  some  other  explanation  will  have  to 

be  found  for  the  abnormally  high  yield.  At  the  Randfon- 
tein property,  which  came  next  on  the  list,  some  229,642 

tons  was  crushed,  yielding  £260,615,  being  at  the  rate  of 

22s.  9d.,  or  practically  514  dwt.  per  ton,  as  against  over 
8  dwt.  at  the  East  Rand  Proprietary  Mines,  where  the 

ore  reserves  are  supposed  to  be  the  same  grade.  No  one 

would  expect  the  East  Rand  Proprietary  Mines  to  ap- 
proach the  yield  of  the  Crown  Mines,  which  come  next 

on  the  list.  During  March  161,500  tons  was  crushed,  yield- 
ing £257,884,  or  31s.  per  ton ;  while  in  March  the  recovery 

at  the  East  Rand  Proprietary  Mines  averaged  34s.  per 
ton  milled. 
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NEW  YORK 

Copper    Market    (.(uiet. — Michigan    Coppers    Increase 

Dividends. — Anaconda  Has  Large  Cash  Sprpia-s. — 
Tennessee  Copper. 

There  is  still  to  be  beard  some  little  argument  in  regard 

to  tbe  copper  surplus,  and  there  remains  a  little  skepticism 

as  to  tbe  manner  in  which  tbe  world's  supply — wbich  at  one 
time  seemed  to  threaten  tbe  future  of  tbe  industry — dis- 

appeared 80  rapidly  under  skillful  handling.  It  is  pointed 
out  that  tbe  semi-official  figures  that  are  given  out  treat 
only  of  refining  outputs,  and  that  this  may  not  by  any 

means  represent  all  of  tbe  mine  output.  Inasmuch,  how- 
ever, as  the  mine  output  is  not  commercial  copper  until  it 

lias  g    through  t lie  refinery,  it  is  not  unfair  to  say  that 
it  is  the  amount  of  refined  copper  that  is  ready  for  sale 
in  which  the  consumer  is  interested.  It  is  refined  copper 

that  goes  to  the  consumer,  and  lie  is  justified  in  studying 
mine  outputs  in  something  the  same  light  as  be  would 
ore  reserves,  since  both  are  convertible  into  commercial 

copper. 
The  Calumet  &  Hecla  is  admitting  its  stockholders  to 

their  share  of  tbe  prosperity  resulting  from  higher  priced 
copper.  Tbe  dividend  declared  last  week  was  for  $10,  as 

compared  with  $8  three  months  ago,  and  $6  six  months  ago. 

Tbe  Calumel  &  Hecla  directors  arc  calling  in  $1,000,000  of 

the  ten-year  5%  notes  which  II"'  company  put  out  in  1909. 
There  is  one  feature  in  connection  with  tbe  Lake  coppers 

that  is  worthy  of  mention.  These  companies  do  not  suffer 
from  an  overload  of  capitalization.  The  result  is  plainly 

to  be  seen  from  tbe  following  thai  the  Lake  coppers  have 

in  Boston,  where  conservatism  is  one  of  the  prized  tradi- 
tions. The  report  of  the  Calumel  &  Hecla  Co.  sent  out 

last  week  covers  the  period  from  April  30  to  December  .SI. 

1911,  the  company's  fiscal  year  bavins  been  changed  to 
agree  with  the  calendar  year.  During  eight  months  there 

was  produced  74,130,977  lb.  of  copper,  as  compared  with 
72,059,545  in  1910,  The  average  price  received  for  copper 

was  12.82,  against  13.20  in  1910;  copper  cost  of  8.52c., 
against    S.Otlc.    in    the   previous   year.      The    Quincy   Mining 

Co.  is  another  of  the  Lak   ppers  thai  has  increased  its 
regular  disbursement.  Tbe  current  dividend  just  declared 
is  for  $1.25  per  share,  this  being  an  increase  of  25c.  over 

the  regular  dividend  rate,  which  has  been  $1,  maintained 
since  December  1910. 

The  financial  situation  of  the  Anaconda.  Amalgamated, 
United  Metals  Selling  Co.  combination  is  worthy  of  some 

comment.  The  Anaconda  company  is  now  producing  cop- 

per at  the  rate  of  something'  above  300,000.000  lb.  per  year, 
with  some  1,000,000  oz.  silver  per  month  as  a  by-product, 
which,  credited  to  copper  costs,  makes  a  material  reduc- 

tion. Anaconda's  copper  is  now  estimated  to  cost  just 
about.  9c.  Tbe  Amalgamated  Copper  Co.  owns  approxi- 

mately two  shares  of  Anaconda  for  each  share  of  stock  out- 
standing. If  the  Amalgamated  Copper  Co.  held  no  other 

interests,  tbe  ratio  of  price  as  between  the  two  would  be 

2  to  1.  The  Amalgamated  has,  however,  some  other  im- 
portant holdings,  chief  among  which  is  the  capital  stock 

of  the  United  Metals  Selling  Co.,  long  known  as  tbe  largest 
copper  brokerage  concern  in  the  world.  Tbe  United  Metals 

Selling  Co.  has  paid  20%  annually  for  several  years,  and 
not  long  ago  paid  an  extra  dividend  of  50%.  Its  earnings 
are  said  no«  In  be  as  large  as  at  any  time  in  its  previous 
history.  All  three  of  these  Concerns  now  have  cash  sur- 

pluses that  are  important  elements  in  the  copper  market. 

Amalgamated  has  about  eighteen  and  one-half  millions. 
Anaconda  about  three  millions.  United  Metals  Selling  Co. 

about  six  millions.  According  to  most  recent  reports  this 

total  of  between  twenty-seven  and  twenty-eight  millions  has 
been  materially  augmented  during  the  six  months  last  past, 
and  it  is  sale  to  say  that  directors  of  these  companies,  from 

these  sources  alone,  can  direct  the  weight  of  at  least  thirty* 
five  millions  when  they  desire  to  do  so.  a  factor  of  no  little 

importance  in  market  operations. 

It  is  expected  that  the  Tennessee  Copper  Co.  will  in- 
crease its  dividend  when  the  meeting  of  the  board  of  di- 
rectors occurs  next  week.     Earnings  have  been  very  much 

increased  and  a  portion  of  the  board  is  known  to  favor  a 

distribution  of  part  of  the  increased  profits.  The  Butte- 

Alex  Scott  Copper  Co.  sought  its  Eastern  market  in  Pitts- 
lung,  and  until  recently  was  one  of  the  active  features  on 

the  Pittsburg  Stock  Exchange.  Last  week  the  issue  was 
stricken  from  rhe  list  because  of  the  non-compliance  to  the 

rule  requiring  the  maintaining  of  a  transfer  office  in  Pitts- 
burg. The  old  Blair  property  in  Nevada,  more  recently 

known  as  the  Pittsburg  Silver  Peak  Gold  Mining  Co., 

headed  by  William  Flinn,  of  Pittsburg,  divided  its  surplus 
and  paid  an  initial  dividend  of  16%,  payable  July  1.  The 

amount  required  to  pay  the  dividend  is  approximately 

$450,000. 
At  the  recent  meeting  of  the  Tonopah  Extension  Mining 

Co.,  stockholders  were  informed  that  dividends  would  prob- 
ably be  declared  in  July.  The  Butte  &  Superior  Co.,  of 

Butte  is  about  to  install  a  hoist,  similar  to  the  one  put  in 

by  the  Tuolumne  Copper  Co.  Tbe  hoisting  plant  of  the 
latter  company  is  now  in  full  commission  and  last  week 
the  Tuolumne  made  its  record  output  for  one  day,  hoisting 

and  sending  to  the  smelter  400  tons  of  first-class  ore.  The 
Butte  ix  Superior  Co.  has  been  growing  in  public  favor  in 

tbe  East,  and  the  shareholders  apparently  feel  that  their 
Inns  patience  will  eventually  be  richly  rewarded. 

The  end  of  the  In   i  appears  to  have  arrived,  or  if  not 
ai  rived,  at  least  to  be  clearly  in  sight  at  Porcupine.  Some 

of  the  recent  travelers  returning  thence  report  a  condition 

bordering  an  actual  physical  distress.  Men  have  been  forced 
to  abandon  wives  and  families  in  an  attempt  to  secure  a 

•slake'  elsewhere,  and  in  not  a  few  cases  these  have  come 
to  actual  want  before  they  could  he  sent  for.  Under  these 

conditions  it  is  hardly  possible  to  expect  anything  in  the 

waj   'd'  market  features  from  the  camp. 

JOPLIN,  MISSOURI 

Record    Price    for    Zinc. — Mines    Resuming. — Tailing 

Treatment. — Wages  Raises. — Barytes  Ores. 

(Ire  from  the  Big  Western  mine  sold  for  $61.65  in  May. 

This  is  the  highest  price  ever  paid  for  zinc  ore  in  the 
United  States.  Tbe  previous  high  figure,  $60,  paid  in  1905, 

was  only  maintained  for  a  few  weeks,  but  the  present 

market  conditions  are  good,  with  no  prospects  of  a  slump. 

The  present  production  of  the  Missouri,  Kansas,  and  Okla- 
homa districts  is  5500  tons  of  blende,  400  tons  of  calamine, 

and  900  tons  of  galena  per  week. 

Southwest  of  Joplin,  the  Gordon  Hollow  camp  is  now 

producing  150  tons  of  concentrate  per  week,  after  several 
unproductive  years.  A  large  custom  mill  bandies  the  bulk 
el  I  he  tonnage,  although  two  small  individual  plants  are 
worked.  At  Spring  City  the  Birthday  Mining  Co.  has 
erected  a  modern  concentrating  plant  which  will  be  able  to 

treat  profitably  the  calamine  ores  with  40%  zinc  which  come 

from  this  camp.  The  Boyd  mine  at  Sarcosie,  twenty-five 
miles  east  of  Joplin,  has  resumed,  with  a  force  of  80  men, 

after  a  shut-down  of  several  months.  A  heavy  flow  of 
water  necessitated  the  use  of  powerful  pumps.  Tailing 

from  the  Vesuvius  mine  at  Carthage  is  being  treated  in  a 

tailing  mill  formerly  operated  on  the  Morning  Hour  ground 

at  Joplin.  This  mine  was  once  a  bonanza,  and  much  zinc- 
blende  was  lost  in  tbe  waste.  The  rise  in  the  price  of  zinc 

has  led  to  the  starting  of  another  tailing  mill  on  the  Jop- 
lin-Kentueky  lease  of  the  St.  Louis-Joplin  land,  where  the 
Zinc  Milling  &  Manufacturing  Co.  has  just  completed  a 

new  plant.  Prospecting  abandoned  shafts  and  old  work- 
ings has  also  been  stimulated  by  the  rise  in  the  metal  mar- 
ket. With  the  advanced  ore  prices  the  miners  at  many 

mines  have  demanded  their  share  of  increased  profits.  Ma- 
chine men,  formerly  paid  $2.75  per  day,  asked  $3.  Helpers, 

who  received  $2.25,  asked  $2.50.  Shovelers,  who  got  5c 

per  1000-lb.  car,  asked  for  6c.  A  compromise  was  effected 
to  avert  a  threatened  strike.  At  some  of  the  mills  in  the 

Joplin  district,  which  are  troubled  with  barytes  in  the 

gattgue,  experiments  are  being  conducted  in  roasting.  Suffi- 
cient heat  will  cause  the  grains  of  heavy  spar  to  explode, 

after  which  screening  will  separate  the  blende  from  the 

barytes. 
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ALASKA 

Cm-ris  \ 

Tin-  raflwaj    brii  tiw  hm-i   ha-  been   repaired 
and  tr.iin  service  ha-  Ix-en   IMHIIIWI 

Ctmt.K  Cm 

Prospeuta  tor  an  active  season  arc  excellent    The  Bern 

A  Lamb  hydraulic  plan)  on  Eagle  creek,  the  Clarence  Berry 
giants  mi  Mammoth  creek,  th,-    Harrington    A    Leveridge 
hydraulic  plant  on  upper  Mastodon,  ami  the  HI   r  dredge 
on  Ifaatodon  creek  an-  nil  preparing  tor  the  season's  ran. 
A  hydraulic  plant  is  also  being  erected  below  tin-  mm. nth 
of  Twelvemile  creek  ami  numerous  panics  ,,f  laborers  are 
preparing  tor  hand  work. 

Fairbanks 

Tl   '"I"'!  to*  1912  is  estimated  local!}   at  $5,000,   
with  Coldstream  at  the  head  with  $800,000.  The  lode 
mines  are  credited  with  $250,000,  as  against  $50,000  for 1911 

Iditarod 

The  Guggenheinis  are  reported  to  have  bought   placers 
on  Flat  creek,  ami  the  Bonanza  creek  dredge  at  Dawson 
has  been  dismantled  tor  ahipmenl  to  this  district. 

Juneau 

The  report  of  the  Alaska  Treadwcll  Q.  M.  Co.  for  April 
states  that  7"V.l!!lJ  tons  of  ore  was  crushed  and  1411)  tons 
of  concentrate  saved.     The  estimated  value  of  the  free  void 

was   $97,47211;   of  concentrate.  >sii.!!i;7.;,::.      'flic    val   H 
the  total  production  was  $178,439.64,  with  a  realizable  value 
of   $176,655.25.      The    estimated    net    profit    was    $69,887. 
Development  work  to  the  extent  of  785  ft.  was  carried  on. 

Kat.u.i.a 

The  Alaska  Development  Co.  has  distributed  $25,000 
among  stockholders  as  part  proceeds  from  sale  of  proper- 

ties to  the  Amalgamated  company.  The  Development  com- 
pany is  one  of  the  enterprises  of  C.  F.  Mundy.  It  was 

organized  in  1MI7  and  this  is  the  first  profit.' 
Nome 

The  first  passenger  steamers  are  expected  about  June  11, 
though  smaller  mail  boats  may  arrive  sooner.  About  650 
have  engaged  passage  on  the  Victoria,  sailing  from  Seattle June  2. 

Five  new  dredges  are  being  built  by  the  Union  Con- 
struction Co.  for  Nome  companies. 

ARIZONA 

Cochise  Countt 

The  Governor  has  appointed  Jack  Bolan  of  Bisbee  to 
be  Mining  Inspector.  Mr.  Bolan  has  been  actively  engaged 
in  mining  for  years  and  was  also  a  member  of  the  con- 

stitutional convention. 
Gila  County 

The  Inspiration  Con.  Copper  Co.  has  begun  active  con- 
struction work.  The  program  outlined  by  W.  H.  Aldridge. 

managing  director,  calls  for  an  expenditure  of  $7,000,000 
in  the  next  two  years.  The  concentrator  will  be  built  a 
mile  east  of  the  Inspiration  mine  and  a  mile  north  of  the 
town  of  Miami.  The  flow-sheet  adopted  on  the  recommen- 

dation of  J.  M.  Callow,  who  has  been  testing  the  ore  for 
the  past  year,  follows  the  roughing  system  developed  by 
the  Utah  Copper  Co.  The  design  of  the  mill  and  the  pur- 

chase of  machinery  will  be  left  to  the  company's  engineers, 
Repath  and  McGregor.  The  mill  will  consist  of  six  sections 

of  1250  tons  capacity  each,  and  in  addition  a  steam-power 
plant  for  generating  a  minimum  of  7500  hp.  will  be  erected. 

The  April  report  of  the  Miami  gives  the  production  of 
the  mill  at  2,688,792  lb.  of  copper  from  83,465  tons  of 

ore  mined.  Over  6600  ft.  of  underground  development 
work  was  done  during  the  month,  virtually  all  in  ore,  and 

one  churn-drill  operated  in  the  northeast  territory.  The 

company  is  planning-  to  start  diamond-drilling  soon  to 
explore   the   ground   below   the   570-ft.   level.     Of   the   ore 

mined  during  the    nth.  7.v ,  came  from  development  and 
\t  to  the  capping,  '>,    from  the  stock  pile, 

and  only   lli' ,     I  nun  the  sliiiiikn.  ■ 

Chum-drill  bole  No.  1  of  the  s   h  lave  Oak  Develop 

"   '  Co.  is  525  ft.  deep  in  granite.     At  a  depth  of  i.t.'i 
ft.  the  .lull  went  through  carbonates  and  silicates  ,,f  cop 
pec  and  the  samples  still  show  a  small  amount  of  these 
minerals.     Commercial  me  i>  reported  belon   a  depth  ol 

I'1"'  I'.  The  hole  was  started  with  a  17'  \  in  bit,  and  a 
12-in.  hit    is   nou    being   used. 

At  the  Copper  Beef  mine.  Lfi  miles  south  of  San  Carlos, 
an  EngerBoll  Eland  G  drill  compressor  and  a  stover  disti 

engine  and   pinup  have  been    installed.      Development    work 
will  be  resumed  on  the  California  adit,  which  is  In  about 

L000  ft.  The  adit  is  driven  to  cut  four  veins,  with  good 

surface  showings  of  copper,  at  an  expected  depth  of 
1200  feet. 

The  fourth  section  of  the  Kin-don  shall  of  the  I'nited 
Globe  mine  of  the  Old  Dominion  Co.  is  nearly  completed, 
giving  710  ft.  of  finished  concrete  lining.  It  is  believed 
that  the  remaining  300  ft.  can  be  finished  in  one  section. 

The  work  is  being  done  under  contract  by  C.  H.  Weideman 
and  Paul  Michaelson,  construction  engineers. 

Pinal  County 

The  report  of  the  Ray  Consolidated  Copper  Co.  for  the 

first  quarter  of  1012  announces  an  extension  of  under- 

ground workings  of  26,487  ft.  This  development  produced 
97.000  tons  of  ore,  and  209,000  tons  was  produced  by  actual 

mining  operations.  Approximately  'M<"r  of  this  output 
came  from  territory  tributary  to  the  No.  2  shaft.  The  total 

amount  of  ore  treated  at  the  mill  was  301,074  tons,  con- 

taining an  average  of  1.71%  copper.  The  average  extrac- 

tion was  68.85%,  making  17.637  tons  of  concentrate  av- 
eraging 20.19%  copper.  The  total  copper  content  of  the 

concentrate  was  7,122,943  lb.  The  average  cost  per  pound 

of  net  copper  after  the  deduction  of  smelter  allowanges 

was  10.19c.  The  net  profits  from  operations  were  $358,- 
625.92,  this  earning  being  based  on  a  price  of  15.42c.  per 

pound  of  copper.  This  high  price  resulted  from  delay  in 

shipments  of  concentrate  to  El  Paso  and  in  delays  in  de- 
livery of  refined  metal  to  seaboard.  The  average  cost  of 

milling  for  the  quarter,  including  all  charges,  was  56.07c. 

The  improvement  in  results  throughout  the  quarter  is  in- 
dicated in  the  following  table. 

January.    February.     March. 
Tonnage   treated       99,195       93,794       108,685 

Cost  per  ton  of  milling       63.91c.       56.12c.        48.86c. 

Cost  per  pound  net  copper.  .     10.98c.         9.82c.  9.72e. 

At  the  present  rate  of  tonnage  only  four  of  the  five  com- 
pleted sections  of  the  plant  are  operated.  The  work  on  the 

sijfth  section  is  progressing  slowly,  so  it  will  be  ready  for 

ore  about  August  1.  Since  the  middle  of  February  all  con- 
centrate has  been  delivered  to  the  A.  S.  &  R.  plant  at  Hay- 

den,  and  the  decrease  in  cost  is  largely  due  to  this  fact. 

One  furnace  of  this  new  smelter  was  put  in  operation  about 

May  1,  and  the  plant  is  being  rapidly  put  into  full  com- 
mission. 

CALIFORNIA 

Amador  County 

(Special  Correspondence.) — The  20-stamp  mill  of  the 
East  Eureka  has  been  at  work  since  the  first  of  the  month 

on  ore  taken  from  development  work  on  the  300-ft.  level 
and  is  giving  good  results.  It  is  expected  to  soon  resume 
work  at  sinking  the  north  shaft.  The  Lincoln  shaft  of  the 

Lincoln  Con.  has  been  unwatered  to  the  1950-ft.  level,  where 
development  work  is  in  progress.  Two  shifts  are  at  work 

driving  toward  the  Wildman  shaft  to  intersect  the  large  ore- 
body  known  to  exist  in  the  bottom  of  the  Wildman,  now  a 

part  of  the  Lincoln  holdings.  Andrew  Noer  is  superintend- 
ent. At  the  Keystone,  under  the  direction  of  C.  R.  Downs, 

shaft-sinking  is  in  progress,  and  a  depth  of  1500  ft.  has 
been  reached.  It  is  hoped  to  find  the  orebody  in  the  hang- 

ing wall  which  proved  productive  on  the  upper  levels.  At 

the  Bunker  Hill  40  stamps  are  at  work  and  a  regular  month- 

ly dividend  of  7Yzc.  per  share  is  being  paid.  The  Ken- 
nedy Extension  lying  south  of  the  Argonaut,  has  filed  suit 

» 
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tot  trespass   against    the   latter  company.     Near  Jackson. 

SOUtfa    of   the   Zeila    the    Smith   Jackson    is    purchasing    ma- 
cbinery  and  preparing  to  sink  a  shaft, 

The  shaft  of  the  Plymouth  Consolidated  Co.  is  unwater- 
ed  i"  the  lloo-ft.  level.  The  management  hopes  to  have 
all  the  water  out  late  in  July  or  early  in  August,  and  will 
then  sink  300  It.  deeper.  The  Alpine,  the  property  .just 

north  of  the  Plymouth,  which  has  been  involved  financially, 

lias  made  arrangements  for  additional  funds  and  expects 
to  resume  work  in  a  month  or  two. 

Jackson.  May  I'll. 
Butte  Counts 

The  Nimpshen   Ridge  Mining  &   Development  Co.  incor- 
ited   under  the  law.  of  Arizona,  will   resume  operations 

this  month.     The  main  adit  has  been  run  a  distance  of  397 

ft.,  and  the  company  plans  to  run  the  sluice-boxes  into  this 
so  that  the  dirt  will  be  washed  as  it  is  mined. 

Into  County 

The  April  production  of  the  Skidoo  Mines  Co.  is  given 
in  its  report  as  $  12.50S.00  from  lOlis  Ions  of  ore  milled. 

The  cost  of  operation  and  development  for  the  month  was 

$8993.73,  giving  a  net  profit  of  $3515.26.  Only  10  stamps 
were  in  operation  on  account  of  a  shortage  of  water. 

Nevada  County 

(Special  Correspondence.) — The  North  Star  Mines  Co. 
has  opened  a  shoot  of  ore  1  to  3  ft.  wide  on  the  1600-ft. 

level  of  the  Merrifield  mine,  one  of  the  Champion  proper- 
ties. The  main  Champion  shaft  has  been  imwatered  to  a 

point  below  the  2300-ft.  level.  Drifts  will  be  extended  from 

the  2400-ft.  level  as  soon  as  this  point  is  attained.  South 
drifts  arc  being  extended  from  the  Providence  shaft  toward 

the  Summit  claim.  At  the  Spanish  Ridge  mine  the  vein 
recently  uncovered  by  C.  Meyer  is  said  to  be  about  12  ft. 

wide,  with  free  gold  and  pyrite  scattered  through  the  full 
width.  The  surface  outcrops  of  this  vein  have  been  traced 
tor  100  ft.  Hamilton  Bros,  have  this  mine  under  lease 

and  are  operating  the  20-stamp  mill  about  10  days  each 
month. 

Grass  Valley,  May  27. 

COLORADO 

Gilpin  Counts 

Prom  the  Topeka  mine  is  reported  the  discovery  of  a  3- 
ft.  vein  in  the  1100-ft.  west  level  close  to  the  shaft.  The 

on-  assays  from  $40  to  $300  per  ton  and  is  apparently  con- 
tinuous np  i"  the  900-ft.  level.  Another  orebody  has  been 

found  by  diamond-drilling  in  a  parallel  vein  on  the  1200, 
1400,  and  1500-ft.  levels.  The  present  output  of  this  mine 
is  from  the  500-ft.  level  from  a  vein  2  ft.  wide  which  is 
nearly  exhausted. 

Teller  County  (Cripple  Creek) 

The  owners  of  the  Bolivia  mine  plan  to  sink  a  two-C   - 

partmeiit  shaft  to  a  depth  of  400  ft.,  in  the  hope  of  finding 
some  of  the  rich  flat  veins  which  have  been  opened  up  on 
Tenderfoot  hill.  The  chief  stockholders  of  the  Bolivia  are 

bankers  of  Pueblo.  They  have  allowed  the  property  to 
remain  idle  for  years,  but  have  now  decided  to  prospect  it 
thoroughly. 

The  Progressive  Mining  &  Leasing  Co..  operating  the 
Chicken  Hawk  mine  on  Guyot  hill,  owned  by  the  Katinka 

Gold  Mining  Co..  has  made  a  first  shipment  of  two  ear- 

loads  of  milling  ore  from  the  upper  levels.  Development 

work  is  being  carried  on  at  the  1000-f't.  level. 
Electric  hoists  have  been  installed  on  many  of  the  lessees' 

claims  this  spring.  On  the  Mountain  Beauty  a  15-hp.  hoist 
has  been  placed  in  order  to  work  the  mine  to  a  depth  of 
250  feet. 

A  new  ore-shoot  has  been  opened  up  on  the  300-ft.  level 
of  the  Empire  State  mine  in  the  Emma  vein.  Four  feet 

of  ore  is  reported  in  the  face  of  the  drift  averaging  $24 

per  ton. 
IDAHO 

Ada  Counts 

Governor  Hawley  has  called  a  meeting  of  mining  men 

at  Boise  for  August  1  to  3.    The  purpose  of  the  gathering 

is  to  outline  needed  legislative  reforms  in  mining.  Other 
states  will  hold  conventions  later  in  the  fall,  and  the  mat- 

ter will  he  taken  up  by  the  Northwest  Mining  Convention 
in  Spokane  in  February  1913. 

COErto  d'Alene 
(Special  Correspondence.) — The  Bunker  Hill  &  Sullivan 

M.  &  C.  Co.  in  1911  treated  464,750  tons  of  ore.  ha\;ing  a 
gross  value  of  $3,306,360.  Extraction  cost  $1,239,260,  with 

+  1.230.260  additional  for  reduction  and  transportation.  Re- 

pairs and  improvements  cost  $256,236,  forming  a  total  ex- 
pense account  of  $2,507,912,  and  leaving  net  profits  of 

$797,748.  Including  the  April  dividend  of  1912,  this  com- 
pany has  disbursed  a  total  of  $13,388,550  in  profits  to 

stockholders.  The  par  value  of  the  issued  stock  is  $3,270,- 

000.  With  the  recently  completed  new  unit,  the  concen- 

trating  plant  has  a  capacity  of  35.000  tons  per  month  and 
is  said  to  be  the  largest  silver-lead  plant  in  the  world; 
Toll  electric  horse-power  is  required  to  operate  the  plant, 
and  the  new  unit  cost  about  $375,000.  The  works  are 
mounted  on  concrete  foundations,  with  the  native  timber 

superstructure  fireproofed  throughout.  The  mill-bins  have 
a  capacity  of  3000  tons,  permitting  a  two-days  run  of  the 
plant  without  drawing  upon  the  mines.  Under  the  new 
plan  of  treatment  the  jig  feed  is  de-slimed  in  classifying 
jigs;  fine  middling  reduced  by  a  fine-grinding  Hardinge 
mill,  and  tine  screening  conducted  through  Bunker  Hill  & 

Sullivan  screens.  Espcranza  drag-type  classifiers  and  Calu- 
met classifiers  are  also  employed,  Gelasio  Caetani  and  Roy 

S.  Hardy  were  the  metallurgists  in  charge.  The  company 

is  maintaining  a  daily  production  of  1200  to  1400  tons  of 
mtrating  ore.  Most  of  this  is  coming  from  levels 
ed  below  the  Kellogg  adit,  which  intersects  the  vein 

ai  a  depth  of  2000  ft.  below  the  apex.  Below  this  adit 
three  new  levels  have  been  driven  al  intervals  of  300  ft., 

with  the  latest  level  being  opened  3200  ft.  below  the  sur- 
face. Ore  conditions  in  the  lowest  workings  are  understood 

to  be  particularly  satisfactory.  A  new  electric  hoist,  capa- 
ble of  operating  to  extensive  depth,  has  been  installed.  It 

is  operated  by  a  200-hp.  induction  motor  and  will  be  used 
exclusively  for  hoisting  ore.  The  machinery  was  furnished 

by  the  Allis-Chalmers  Company. 
The  Federal  company  produced  a  total  of  817,100  tons 

in  1011  from  its  Mace.  Wardner,  and  Morning  mines,  with 

384,600  tons  coming  from  the  last.  Total  gross  earnings 

aggregated  $5,430,253,  of  which  the  Mace  properties  con- 
tributed $2,020,440.  Toial  costs  reached  $4,400,000,  leav- 

ing net  earnings  of  $061,253.  The  Mace  mines  alone  yielded 

net  profits  of  $582,675.  To  date  this  company  has  paid 

dividends  of  $6,821,000  on  preferred  and  $2,708,250  on 

common  stock,  a  total  of  $0,520,250. 
The  Hecla  Mining  Co.  claimed  third  position  in  the 

Coeur  d'Alene  as  a  producer  in  1011.  The  output  was 
179  tons,  valued  at  $1,001,344.  Total  costs  aggregated 

$714,242,  leaving  net  profits  of  $287,102.  This  company 
has  paid  a  total  of  $2,430,000  m  dividends.  Ore  is  being 
mined  from  the  1200-ft.  level  and  the  shaft  is  going  down 
to  the  1600-ft.  point.  The  plant  has  a  capacity  of  300 

tons  per  day.  The  production  is  1500  to  1800  tons  of 
crude  ore  and  concentrate  per  month  which  is  shipped  to 
the  smelter  of  the  International  S.  &  R.  Co.  at  Tooele, 

Utah.  About  two-thirds  of  this  is  concentrate  and  the 
rest   is  crude  ore. 

Including  the  Bunker  Hill  &  Sullivan,  Federal,  and 

Hecla  mines,  the  nine  leading  Coeur  d'Alene  properties 
produced  in  1011  ore  to  the  gross  value  of  $13,375,178. 
This  represents  an  increase  of  over  $1,000,000  above  the 
1010  figures.  The  total  dividends  disbursed  amounted  to 

$2,827,769,  a  gain  of  about  $175,000  over  1910  and  ap- 
proximately $700.01)0  in  excess  of  the  1900  record.  The 

Snowstorm  Mining  Co.  reported  a  loss  of  $6232,  but  im- 
provements and  repairs  represented  an  expenditure  of 

$35,547.  The  company  is  completing  a  new  concentrating 
mill  at  Mullan,  the  slime  from  which  will  be  treated  in 

the  leaching  plant.  By  this  means  it  is  expected  to  turn 

the  large  deposits  of  low-grade  ore  to  advantage. 
Idaho  County 

Work  on  the  Mascot  claim  has  developed  an  orebody  in 
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lot  face  ■•!  tin'  tdil  ii  the  surface.     A  2  itamp 
null  tiiul  a  Huntington  null  to  follow  i in-  -tamps  have  beer 
unleied  ami  will  arrive  n>  soon  a-  the  roads  are  in  shape  for 
the  hauling  •  raigfct 
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Milling  operationi  bare  been  rest   .1  bj  the  Marsh  If, 
i.l  several  shipments  "i    eentrate  sent  t"  the  Intei 

national  s.  A  li.  Co.  tl  Tooele,  Utah,  which  ha-  ■  Bvs 
yaw  eontrael  for  handling  the  output  of  the  Marsh 
pany.  These,  shipments  an.  said  to  average  $65  per  ton, 
•  ■r  about  |50  per  ton  above  freight  and  treatment  charges. 
II  i-  the  plan  of  the  management  to  continue  regular  ship- 

ments of  about   LOO  tuns  ut'  concentrate  ami  .'!■">(>  tuns  of 
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erode  ore  per  month,  and  there  is  now  a  large  tonnage 
blocked  in  the  mine.  A  big  electric  pump  has  recently 
been  removed  from  the  No.  2  tunnel  to  the  lower  No.  4 
level  and  development  work  started,  with  east  and  west 
drifts  from  the  cross-cnt.  The  faces  of  these  drifts  are 
now  90  ft.  apart  and  ore  is  exposed  for  the  full  length. 

ILLINOIS 

The  new  plant  of  the  American  Z.  L.  &  S.  Co.  at  Hills- 
boro,  is  reported  as  nearly  completed  and  is  expected  to 
start  early  in  August.  The  officials  claim  that  this  will  be 

the  'show  plant'  of  the  country  for  appearance,  workman- 
ship, and  material,  and  also  for  economical  operation. 

MONTANA 

Silverbow  County 

(Special  Correspondence.) — The  Davis-Daly  C.  Co.  re- 
ports a  body  of  ore  with  about  3%  copper  and  over  4  oz. 

silver  per  ton  in  the  1900-ft.  level  of  the  Colorado  mine. 
Cross-cutting  is  proceeding  both  north  and  west,  and  the 
management  expects  to  block  a  good  body  of  shipping  cop- 

per ore.  The  Butte-Ballaklava  is  averaging  about  three 
carloads  per  week  to  the  East  Butte  smelter.  Development 
and  mining  on  the  1400  and  1600-ft.  levels  are  producing 
this  ore.  It  is  expected  that  the  suit  with  the  Anaconda 
company  involving  the  question  of  ownership  of  ore  will 
be  brought  up  in  the  federal  court  this  month.  The  East 
Butte  company  smelter  will  not  be  in  a  position  to  increase 
production  before  August  1.  Two  months  ago  the  com- 

pany commenced  the  work  of  increasing  the   furnace  ca- 

pacity bj   lengthening  two  furnaces.     Bixtj  dayi  I   •■  will 
In-  required  t   implete  the  Brsl  furnace,  and  four  monthi 
will  elapse  before  the  second  fnrnaee  it  finished,    When  the 
work  i-  completed  the  i   Iter  capacity  will  be  aboul  2,000, 

noii  Hi.  ,■•  copper  per  tnonth,  instead  of  the  present  rate  of 
1,260,000  lb.  The  cross  cutting  north  and  south  from  the 
shall  mi  the  2800  ft,  level  of  the  North  Butte  mine  i-  pro 
■seeding  al  the  rate  of  G  if.  per  day.  hm  the  company  does 
nn!    e\|   I    In    reach    the    Edith    M:n    and    .le-sie    veins 

few  weeks.     Development  on  at   the  2000,  2200, 
and  2600  ft.  levels,  and  the  production  is  continuing  al 
ah, mi  2,000,000  lb.  of  copper  per  month.  It  has  been 
stated  in  Eastern  papers  that  the  ore  reserve-  hove  been 
greatly  diminished,  bui  this  is  absolutely  denied,  and  il  it 
announced  thai  the  mine  is  in  as  good  condition  as  al  the 
time  of  the  hist  annual  report.  Experiments  in  electric 
drills  have  iiol  yet  been  successful,  but  will  be  continued. 
The  foundation  for  the  i   centrator  of  the  Butte  Central 

Copper  Co.  will  be  completed  in  aboul  two  weeks,  ami  the 
building  material  and  machinery  are  expected  on  the  ground 

by  that  time.  The  superintendent  says  he  will  have  the  mill 
in  operation  by  October  1,  with  an  initial  capacity  of  200 
tons  per  day.  Plans  are  made  for  a  possible  enlargement 
in  500  Inns  per  day  later.  Shipments  of  ore  to  the 
Washoe  smeller  have  lieen  stopped  by  order  of  the  directors, 
and  all  ore  will  be  held  for  the  new  mill.  Development  on 

Hie  200.  300.  and  ."i00-l'l.  levels  is  blocking  out  a  large  body 
of  second-grade  ore.  The  first  unit  of  the  Butte  &  Superior 
company  smelter  is  now  treating  about  400  tons  per  day 
and  the  management  is  attempting  to  increase  capacity  to 
500.  Delivery  on  the  new  surface  plant  of  the  company  is 

expected  in  a  few  weeks  and  work  will  be  immediately  com- 
menced on  erection.  There  will  be  no  curtailment  of  op- 
erations during  this  construction,  as  enough  ore  is  stored  at 

the  surface  to  keep  the  concentrator  in  operation. 
Butte,  May  27. 

NEVADA 

Esmeralda  County 

(Telegraphic  Correspondence.) — The  April  report  of  the 
Goldfield  Consolidated  Mining  Co.  shows  the  total  output  of 
the  mines  for  the  month  as  28,360  tons,  containing  $610,- 
70S.20.  or  $21.53  per  Ion.  The  mill  treated  27,92S  tons, 
with  an  extraction  of  93.77%,  and  432  tons  of  ore  averaging 
$28.00  was  shipped.  The  net  recovery  on  all  the  ore 

treated  averaged  $20.20  per  ton.  The  operating  costs,  in- 
cluding a  construction  charge  of  25c.,  were  $6.53  per  ton. 

The  total  net  realization  was  $392,056.17.  Development 
for  the  month  totaled  3396  ft.  An  encouraging  discovery 

is  reported  in  the  1300-ft.  level  of  the  Grizzly  Bear  work- 
ings, where  a  cross-cut  passed  through  shale  into  quartz 

with  low-grade  ore,  containing  gold,  silver,  and  copper. 
The  seam  is  from  1  to  3  ft.  wide  and  samples  have  assayed 
from  $15  to  $50  per  ton.  No  driving  has  been  attempted, 
as  the  face  of  the  cross-cut  is  still  in  ore.  This  is  appar- 

ently the  downward  extension  of  the  base  orebody  exposed 
in  the  1000-ft.  level  of  the  Clermont.  The  showings  in 

the  Mohawk,  Combination,  and  Laguna  are  highly  satis- factory. 

Goldfield,  May  29. 

The  management  of  the  Pittsburg  Silver  Peak  announces 

a  wage  cut,  effective  June  1.  The  wage  scale  of  this  com- 
pany lias  been  the  highest  in  the  state  of  Nevada,  machin- 

ists, electricians,  and  skilled  laborers  receiving  50c.  per  day 

more  than  in  Tonopah,  while  shovelers'  wages  have  been 
higher  than  in  Goldfield.  The  property  is  operated  through 
adits,  and  conditions  for  working  are  healthful. 

The  new  plant  of  the  Goldfield  Merger  Mines  Co.  was 
put  in  operation  last  week,  after  a  champagne  christening 

and  speeches  from  the  company  officials.  The  new  head- 
frame  covers  a  shaft  7  by  18  ft.  in  the  clear,  which  had 
been  driven  to  a  depth  of  1000  ft.  with  the  original  equip- 

ment.   Sinking  will  now  be  resumed  from  this  level. 

Nye  County 

The  Tonopah  Belmont  Development  Co.  reports  net 

profits  of  $143,005  for  the  month  of  April  from  the  mill- 
ing of  8390  tons.     Good  progress  has  been  made  on   the 
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Construction  of  the  new  mill  which  is  planned  to  treat  15,000 

tons  per  month.  On  the  concentrating-fioor  all  tables  are 
HOW  in  I'laee  with  motors  and  driving  pulleys,  and  on  the 

above  the  light  tube-mills  are  also  ready  to  start.  On 
the  lank  floors  pipe  connections  are  being  made.  The  roof- 

ing and  sides  of  the  building  are  completed,  and  the  elec- 

trical wiring  is  being  rushed.  The  new  triple-compartment 
shall  is  now  sunk  to  a  depth  of  145  ft.  Underground  de- 

velopment on  the  11(111  and  1200-fi.  levels  has  been  eon- 

tinned  and  additional  low-grade  ore  opened  in  the  drifts. 
For  the  West  End  mill,  12  new  Deister  concentrating- 

tables  have  been  ordered.  The  operation  of  these  tables 

will  increase  the  output  of  the  mill  by  20  tons  daily.  Ship- 
ments of  the  richer  ore  to  the  smellers  will  continue  at 

irregular  intervals.  The  company  will  this  week  take  over 
the  Santa  Rosa  lead  mine.  26  miles  from  Keller  in  Inyo 

county,  California,  and  S.  H.  Brady  will  act  as  consulting 
hit  in  the  further  development  of  the  mine.  The 

property  is  now  producing  ore  netting  $40  per  ton  and 
the  present  output  of  the  mine  will  be  greatly  increased. 
The  MacNamara  mill  is  reported  as  treating  65  tons  of 

■  ire  daily  with  excellent  recovery.  The  development  on  the 
mine  has  opened  an  orebody  on  the  300  and  375-ft.  level 
averaging  $25  per  ton. 

The  Tonopah  M.  Co.  reports  3348  Ions  of  ore  crushed 

at  the  mill  in  April  with  OS  out  of  the  100  stamps  con- 
stantly dropping.  The  average  value  of  the  ore  was  $17 

per  Ion.  and  the  extraction  for  the  month  was  OIK^.  The 

total  tonnage  treated  was  less  than  in  March  by  Sf!4  tons. 
but  with  the  increased  price  of  silver  and  higher  grade  ore 
the  total   profits  have  been  above  dividend  requirements. 

The  annual  meeting  of  the  stockholders  of  the  Tonopah 
Extension  company  was  held  in  Xew  York  on  May  10. 

The  financial  statement  presented  shows  gross  earnings  for 
the  year  of  $590,418,  with  a  mining  cost  of  $240,551  and 

a  milling  cost  of  $165,278.  Refining  and  express  charges 
bring  the  total  cost  up  to  $417,000  for  operating  expense. 
The  average  mineral  content  of  the  ore  was  1(5  nz.  silver 

and  0.17  o?..  gold  per  ton.  The  mill  is  now  treating  an 

average  of  147  tons  daily,  and  development  has  demon- 
strated strong  orebodies.  The  Montana-Tonopah  reports 

1000  tons  of  ore  treated  per  week  with  S0.1r>  extraction. 
The  shaft  of  the  Halifax-Tnnnpah  M.  Co.  has  now  reached 
a  depth  of  1200  ft.  Several  small  stringers  of  ore  have 

been  cut.  At  the  Gipsy  Queen  an  electric  hoist  and  com- 
pressor plant  has  been  installed  and  work  on  repairs  to 

the  shaft  timbers  has  commenced.  It  is  intended  to  start 

driving  on  the  vein  at  the  500-ft.  level  and  thoroughly  pros- 
pect this  vein  for  an  orebody.  The  surface  equipment  for 

the  76  Consolidated  M.  Co.  is  being  installed  and  sinking 

has  been  suspended  until  the  new  hoisting  machinery  and 

head-frame  are  in  place. 
The  Manhattan  Eagle  M.  Co.  has  been  organized  by  C.  E. 

Mayne  to  take  over  the  Manhattan  Blue  Jay  property.  A 

200-ft.  shaft  is  planned. 

Storey  County 

The  Ophir  company  has  Hied  a  statement  with  the  tax 

collector  which  shows  for  the  first  quarter  of  1012  a  gross 

tonnage  of  3390.  the  bullion  yield  of  which  was  $96,893. 

The  extraction  costs  were  $68,365;  transportation  $1643: 

reduction  and  selling  $13,836.  The  net  yield  was  $13,048. 

The  Comstoek-Phoenix  mine,  operating  on  the  Brunswick 
lode  south  of  Sixmile  canyon,  shipped  to  Fisher  mill 
during  the  first  quarter  of  the  year  350  tons.  The  gross 

bullion  yield  on  this  ore  was  $27,048,  with  the  cost  of  ex- 
trad  ion,  transportation,  and  reduction  $15,804.  Consoli- 

dated Virginia  for  the  first  quarter  of  the  year  extracted 

255  tons  from  the  mine,  but  there  were  no  milling  returns, 
as  the  reduction  of  the  accumulated  ores  did  fiot  start  until 

May.  The  Yellow  Jacket  company  for  the  first  three  months 
of  the  year  milled  213S  tons  of  ore  from  the  dump,  the 
gross  yield  from  which  was  $10,497,  with  transportation 
charges  of  $970. 

The  Belcher  company  did  no  milling  for  the  quarter,  but 

extracted  223  tons  of  low-grade  ore.  Crown  Point  milled 
4586  tons  of  ore  at  the  Yellow  Jacket  mill,  the  gross  yield 
being  $23,765.  with  costs  of  $23,576.     The  Cholla  Leasing 

Co..    operating    at    the    droppings    of  ('hollar    and    Potosi 
shipped  2615  tons  to  the  Butlers  plant  under  lease,  yielding 

$15,378.      The   cost   of  extraction   was  $10,790,  transporta- 
tion $784.  and  reduction  $6613. 

NEW  MEXICO 

Grant  Counts 

The  Chino  Copper  Co.  reports  for  the  quarter  ended 
March  31  an  output  from  the  steam-shovel  pits  of  229,000 
tons  of  ore  at  a  cost  of  14.47c.  per  ton.  The  total  mate- 

rial removed  includes  619.000  cu.  yd.  of  stripping  at  a 

cost  of  27.28c.  per  yard.  Beginning  with  the  second  quar- 
ter of  1912.  a  charge  of  30c.  per  ton  will  be  made  against 

all  ore  mined,  to  cover  the  shipping  cost.  The  concentrator 
treated  160,400  tons  in  two  sections.  The  third  section  of 

the  mill  was  finished  and  ready  for  operation  at  the  end 

ol  March.  The  production  of  the  concentrator  was  8048 
tons  of  concentrate  containing  an  average  of  20.33  lb.  of 

copper  per  ton.  This  low  content  was  due  to  the  fact  that 
the  ore  mined  was  from  the  upper  part  of  the  orebody. 

where  the  copper  occurs  in  carbonates.  The  average  cost 

per  pound  of  net  copper  after  deducting  smelter  allowance 

was  7.4S<-.  The  net  income  for  the  quarter  amounted  to 
$228,021,  figured  on  an  average  price  of  13.85c.  per  pound 
for  copper. 

Socorro  County 

(Special  Correspondence.) — The  unwatering  of  the  Dead- 
wood  mines  is  about  completed,  after  which  development 

work  will  be  pushed  in  the  lower  levels.  The  upper  levels 
are  producing  a  fair  tonnage  from  development  drifts,  and 
in  the  third  level  a  good  orebody  has  been  found.  The 
daily  ore  treatment  is  60  tons,  part  of  which  comes  from 

custom  ore.  The  Pacific  mine  of  the  Oaks  Co.  shipped 
.11  ions  from  20  ft.  of  development,  and  the  Johnson  mine 

shipped  21  tons  mined  in  sinking  the  shaft  IS  ft.  This 
ore  was  treated  at  the  Deadwood  mill,  and  the  Deep  Down 

mine  is  also  shipping  ore  to  the  mill  from  the  development 
conducted  by  lessees.  The  Socorro  mines  milled  1250  tons 

during  the  week,  drawn  largely  from  the  lower  levels.  The 
Treasure  Mining  &  Reduction  Co.  milled  480  tons  for  the 

week.  The  company  claims  to  have  enough  ore  broken  in 

the  slopes  to  supply  the  mill  for  six  months  and  to  have 
a  good  showing  in  the  lower  levels  from  development  work. 

Mogollon,  May  24. 
OREGON 

Baker  County 

The  Ben  Harrison  mine,  28  miles  wrest  of  Sumpter,  has 

been  opened  to  a  depth  of  500  ft.,  and  one  ore-shoot  has 
a  width  of  9  ft.  and  a  length  of  250  ft.,  while  another  is 

100  ft.  long  and  6  ft.  wide.  Plans  are  being  made  for  the 

erection  of  a  200-ton  all-sliming  cyanide  plant.  Work  on 
the  new  dredge  near  Sumpter  is  progressing  rapidly.  The 

derrick  and  other  machinery  used  in  construction  is  oper- 
ated by  electric  power. 

Lane  County 

The  Oregon  Highgrade  G.  M.  Co.  lias  been  organized 
to  operate  on  claims  located  45  miles  southeast  of  Eugene 
last  fall  by  Leslie  Furlong.  While  placering  Mr.  Furlong 
found  float  which  he  followed  to  a  vein  outcropping  in 

the  hillside.  From  this  he  took  105  lb.  of  specimen  rock 

that  sold  for  over  $600.  He  put  down  several  pits,  located 
five  claims,  and  drove  an  adit  17  ft.  It  is  claimed  that 

36  in.  of  quartz  assays  $188.  The  new  company  is  com- 
posed of  San  Francisco  men,  including  R.  F.  Petry,  W. 

A.  Scott,  and  M.  J.  Seeley. 

UTAH 

Salt  Lake  County 

The  April  production  of  the  Utah  Copper  Co.  was  re- 
ported as  9,069,237  lb.  copper,  and  the  output  of  Nevada 

Consolidated  as  6,115,059.  The  tenth  section  in  the  Arthur 
mill  is  now  treating  ore,  and  the  eleventh  section  is  ready 

for  operation.  At  a  recent  meeting  of  the  directors  of  the 

Michigan-Utah  Consolidated  Co.,  Duncan  MacVichie  re- 
signed as  president,  and  Norman  C.  Haire  was  elected  to 

the  position. 
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WASHINGTON 

al  Correal  Tin-  l  oiled  Mai--  v   li    a 
M   Co.  hM  established  a  branch  offlfa  of  it*  exploration  da 

.1  1303  Boge  building,  Seattle,  Washington,  with 

l>  l>  Min.  Jr.,  Apparently  the  Uuited 
ipany  is  preparing  to  get  a  holding  in  Alaska,  as 

  pared  to  examine  for  purchase  any 
meritorious  metal  properties  in  the  Northwest  an. I  Alaska. 

ij  94. 

S  TY 

The  United  Copper  mine  al  Chewalah  is  prodncing  lit* 

•  •■  per  day,  of  which  75  tons  is  milled  and  35 
iiiiis  shipped.     A  mill,  i   isl  (35,000,  is  to  be  built   at 
the  Qwinne  mine,  Oiflord,  near  ColyiUe. 

CANADA 

British  Colckbu 

The  Consolidated   Mining  &   Smelting  Co.   lias   planned 

to    expend    $100,000    in    improving    its    smeller    at     Trail. 

Furnaces  will  lx>  built  for  treating  the  raw  matte  direct, 
eliminating  the  preliminary  roasting.  An  addition  will 

also  be  ina.le  to  the  lead  refinery  t"  accommodate  84  addi- 
tional tanks,  giving  the  plant  a  total  of  324  tanks  and 

increasing  the  capacity  100  tons  per  day. 

A    new   stamp-mill    with    a   daily   capacity    of    70    tons    is 
in  operation  on  the  Mother  I. ode  mine  on  Sheep  creek. 

The  company  claims  to  have  ">0,000  tons  of  free:milling 
ore  averaging  (25  per  ton  hloeked  out. 

The  report  of  the  Hedley  C.  M.  Co.  for  the  first  quarter 
of  1912  shows  that  16,958  tons  has  been  ernshed.  yielding 

a  protit  of  (76,676.  The  gold  eontent  of  the  ore  varies 
from  month  to  month,  hut  is  not  far  from  $10.50  per  ton. 

The  average  profit   per  Ion  during  1911   was  $5.34, 

Ontario 

The  Dome   mine   has   made   B    r   nt   shipment   of  bullion 

valued  at  (20,000.  This  1. rings  the  total  output  of  six 

weeks'  operation  of  the  mill  up  to  $61,500.  This  docs  not 
represent  full  capacity,  as  the  entire  stamp  battery  was 
not  in  operation  nor  the  mill  in  perfect  running  order. 

The  mill  is  now  speeding  up  and  bullion  shipments  will  be 
made  twiee  a  week.  Work  on  the  Hollinger  mill  is  being 

rushed  and  the  concentrating  machinery  has  been  placed. 
The  wiring  and  piping  still  remains  to  be  done,  but  the 
management  hopes  to  start  operations  soon  after  June  1. 

The  building  of  the  refinery  will  he  pushed,  in  order  to  be 
ready  for  the  first  amalgam  from  the  plates. 

Yukon 

The  first   dredge  of  the  Yukon   Gold   Co.  began   work  on 
May  3.     Seven  out  of  nine  boats  are  now  at  work.     There 

is  plenty  of  water  and  everything  is  running  smoothly. 

MEXICO 

SONORA 

It  is  expected  that  the  May  output  of  the  Greene-Can- 

anea  will  be  between   five  and  six  million  pounds  of  cop- 
per.    The  converting  capacity  will  be  immediately  enlarged 

to  handle  the  increased  output  of  matte. 
Jalisco 

The  El  Favor  mine,  in  the  Hostotipaquillo  district,  sent 

out  10  carloads  of  ore  during  the  first  ten  days  of  May. 

Shipments  of  high-grade  ore  from  the  Mololoa  mine  have 

been  delayed  by  making  air  connections.  The  new  machin- 
ery recently  received  at  the  El  Favor  plant  is  in  course 

of  erection. 

HONDURAS 

The  Chanton  mine,  in  the  department  of  Comayagua, 

is  regarded  as  of  much  promise.  It  is  under  the  direction 

of  United  States  people  and  American  machinery  has  re- 

cently been  forwarded  to  the  mine,  together  with  engi- 
neers to  install  it.  Petroleum  was  found  on  Guare  moun- 

tain, department  of  Comayagua,  some  years  ago,  by  Calixto 
Marin,  and  recent  exploration  indicates  that  the  oil  is  of 

excellent  quality  and  the  supply  abundant. 

Personal 
I'rof.  MMlonitt  men  are  Invited  to  n.-iul  nnwi  of  their  engaga- 

manta  and  travels,     8ueh  nnwa  la  Intercatlnic  lo  fri 

.1.  I  ■  Alaska. 
II.  B.  PnUH    was  at    Palo  Alto  this  week. 

At. i!      ■   U  \\is  is  visiting  California. 

\V.  M.  Wither  has  g,   t,.  Council,  Alaska. 

li.  G,  Smith  leaves  today  tor  Nome,  Alaska. 

F.  I..  Wti.sos   has  gone  to  lug, it,  California. 

C.  T.  Nicholson  is  leaving  [or  the  Yukon  and  Ala 

A.  .1.  IIhs'i  i  i:  has  gi   to  Chicago  from  (iolden,  I  'olorado. 
Earl  M.  Baglei  has  retur   I  to  All   la  from  Jackson. 

W.  W.  Mein  is  re   ring  from  San  Francisco  in  New 
fork. 

Max  J.  Welch  will  be  in  Los  Angeles  during  June  and 

July. 

Edward  J.  May  has  moved  from  Cobalt  to  Colorado 

Springs. 

J.  Morgan  Clements  has  -one  to  northern  British  Co- 

lumbia. 

T.  T.  BRAD  lias  been  visiting  the  Mother  Lode  mines  of 
California. 

J.  W.  Abbott  has  gone  to  Los  Angeles  on  his  way  to 
l'iochc.  Nevada. 

Stewart  Blackburn  is  taking  a  trip  through  Arizona 
and  New  Mexico. 

R.  M.  JONES  has  spent  the  past  week  at  Manhattan  and 
Round  Mountain. 

W.  P.  HAMMON  was  in  New  York  last  week,  but  has  re- 
lumed lo  London. 

Howland  Bancroft  has  removed  his  office  to  730  Symes 

building,  Denver,  Colorado. 

G.  H.  Russell  passed  through  San  Francisco  this  week 
on  his  way  to  Council,  Alaska. 

Joseph  H.  Playter  was  in  San  Francisco  recently  and 
has  returned  to  Golconda,  Nevada. 

Z.  Gushing  was  in  San  Francisco  this  week  on  his  way 
to  Juneau  and  other  Alaskan  points. 

Roy  H.  Allen,  who  has  been  at  Villa  Escobedo,  Chihua- 
hua, Mexico,  is  now  at  Lunenburg.  Massachusetts. 

R.  B.  Lamb  is  leaving  Toronto  for  an  extended  profes- 
sional trip  to  Swastika,  Porcupine,  and  Gowganda. 

Robert  B.  Moran  has  removed  his  office  from  519  Cali- 
fornia street  to  220  Insurance  building,  San  Francisco. 

Charles  A.  Chase  has  removed  his  office  from  921 

Equitable  building  to  734  First  National  Bank  building, 
Denver. 

James  Hodgson,  of  Ishpeming,  Michigan,  has  succeeded 
Parker  L.  Woodman  as  superintendent  of  the  Copper 

Queen  mine. 
F.  C.  Newton  has  gone  East  to  become  superintendent 

at  the  Perth  Amboy  plant  of  the  American  Smelling  & 
Refining  Company. 

R.  W.  Pringle  has  opened  offices  in  Union  buildings, 

Gatooma,  South  Rhodesia,  for  mining  engineering  and 
metallurgical  work. 

J.  R.  Finlay  delivered  an  address  at  the  commencement 

exercises  at  the  School  of  Mines,  University  of  Missouri, 
at  Rolla,  on  May  30. 

The  firm  Worthington  &  Pickard  has  been  dissolved,  and 

B.  0.  Pickard  will  serve  his  clients  from  an  independent 
office  at  Phoenix,  Arizona. 

George  J.  Hough,  formerly  in  the  custom  assay  business 

at  Salida,  Colorado,  recently  received  a  government  appoint- 
ment in  the  Bureau  of  Chemistry  at  Washington,  D.  C. 

J.  G.  Kirchen  had  a  narrow  escape  from  drowning  while 
fishing  with  C.  M.  Schwab  at  Martins  Creek,  Pennsylvania. 
It  is  related  that  after  he  was  rescued  the  two  fishermen  re- 

turned undisturbed  to  the  task  in  hand. 
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Market  Reports 
LONDON  QUOTATIONS 

(By  cable,  through  the  courtesty  of  C.  S.  Burton  &  Co.. 
New  York.) 

May  29. 
Gamp  mrd  Ltd   8    7j 
El  Oro       4i 

Ksjit-r:ui/,:i     "i 
Orovllle  Dredging    U 
Santa  Gertrudls    6i 
Tomboy    6| 

COPPER    SHARES— BOSTON 

(By  courtesy  of  J.  C. 

Closing  prices, 
May  89. 

Adventure   8     8 
Allouez       43 
Calumet  A  Arizona        75J 
Calumet  &  Hecla      186 
Centennial       231 
Copper  Range       68j 
Daly  West         &| 
Franklin        18J 
Gran  by        63 
Greene  Cananea.  ctf.       10 

Isle-Royale        28j 
La  Salle         6* 
Mass  Copper         7 

Vilson,  Mills  Building.) 
Closing  Prices 

May  29. 

Mohawk    8  63 
North  Butte      28} 
Old  Dominion      66| 
Osceola   _    1191 

Qulncy      87J 
Shannon      15 

Superior*  Boston   2i,a 
Tamarack      42 
Trinity        6 
Utah  Con   _      12] 
Victoria   _       3] 
Winona  „        81 
Wolverine    108 

NEVADA  STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  May  29. 
Atlanta   t  .27 
Belcher      .70 
Belmont    10.00 
B.  A  B.      .05 
Booth   10 
Chollar   06 
Combination  Fraction  .„„      .17 
Con.  Vlrglna   61 
Florence    L38 
Goldfleld  Con.    4.25 
Gould  &  Curry   05 
Jim  Butler   56 
Jumbo  Extension   38 
MacNamara...       .28 

Mayflower   .....8  .02 
Mexican    172 
Midway   _       59 

Montana-Tonopah,.    2  "• 
Nevada  Hills    1.96 

Ophlr    1.26 
Pittsburg  Sliver  Peak    1.20 
Round  Mountain   _   44 
Savage   16 
Tonopah  Extension    1.97 
Tonopah  of  Nevada   7.00 
Union   »    1.00 
Vernal   18 
West  End    2.07 

OIL    SHARES 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  FranclBCO,  May  29. 
Amalgamated   876.00      Palmer  Union   8   .18 
Associated  OU   44.50       Premier   63 
Caribou.      l.oo       s.  p.*  McKitt    12.75 
De   Luxe        .75 
Empire      1.20       Sauer  Dough      1.12 
Maricopa  36   65 
Parafllne  „   50 
Palmer   55 

Silver  Tip   90 

S.  W.  &  B.   20 
United  Oil        .32 
W.  K.  Oil      2.00 

MINING    STOCK   QUOTATIONS — NEW  YORK 

(By  wire  from  C.  S.  Burton  &  Co..  New  Tork.) 

Closing  Prices. 
May  29. 

Amalgamated  Copper   8  82J 
A.  S.  &  R.  Co„        86 
Braden  Copper         6| 
B.  C.  Copper  Co          6j 
Chlno        29j 
First  National..         3 

Glroux         63 
Goldfleld  Con         4J 
Green  e-Cananea         »{ 
Holllnger        11 
Inspiration        19 

Kerr  Lake               2| 
La  Rose         3j 
Mason  Valley        12 

McKLnley-Darragh          i| 

Closing  Prices. 
May  29 

t8i 

Miami  Copper _   8 
Mines  Co.  of  America. 
Nevada  Con   
Nlplsslng   
Ohio  Copper   
Ray  Con   

Term.  Copper       44  J 
Tonopah  Belmont       10 
Tonopah  Ex         2 
Tonopah   Mining          7 

•Trinity         61 
Tuolumne  Copper         31 
Utah  Copper..       61  i 
West  End         2} 
Yukon  Gold          B| 

ASSESSMENTS    ON    COMSTOCK   MINES. 
Company 

[9 Julia  Con 

Caledonia    86 
Exchequer    22 
Andes    7»i 
Savage   21 
Alpha  Con    18 
seg.  Belcber   50 
Best  A  Belcher    99 

No.     Del.  Board     Sale  Day     Ami, 

Challenge    5!) 
Crown  Point    12 

May 

May  17 

May  21 
May  23 
May  25 
May  28 

June  1 
June  3 

June   8 

June  5 

J  une  11 
J  une  13 

J  une  18 

J  une  26 
J  une  19 
June  28 

J  une  27 
July  2 
July  17 

LOCAL   METAL   PRICES 

San  Francisco  May  29. 
San  Francisco  Is  not  a  primary  market  for  the  common 

metals  except  quicksilver.  The  prices  quoted  below  there- 
fore represent  sales  of  small  lots  and  are  not  such  as  an 

ore-producer xould  expect  to  realize.  Ore  contracts  usually 
call  for  settlements  on  the  basis  of  Eastern  prices,  less 
freight  and  treatment  charges.  The  prices  quoted  are  In 
cents  per  pound,  except  In  the  case  of  quicksilver,  which  is 
quoted   in   dollars   per    flask   of   75   pounds. 

Antimony    11— UJc    1    Quicksilver  (flask)   .....42 

Electrolytic  Copper    17— 17Jc    j    Tin   _...60— 511c 
Pig  Lead   4.16— 6.40c    I    Spelter   71— 7Jc 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots  89-60—9.76;  large  87.60— 8,60 

METAL    PRICES 

(By  wire  from  New  York.) 
NEW    YORK,  May   29. — During   the   past   week   copper   has 

been    strong    and    advancing.      The    demand    continues    good, 
both   in    this  country  and   abroad.      Lead  and  spelter  prices 

are  quiet  but  firm. 
Average  daily  prices  for  the  past  week,  in  cents  per  pound, 

based  on  wholesale  transactions,  standard  brands,  are  given 
below. 

Electrolytic 

Date.  Copper. 
May  23      16.35 

■'     21        16.35 
••     25       16.36 

*■    26   Sunday. 
"     27       16.40 

"     28        16.48 
"     29       16.53 

Silver, 

..ead.          Spelter. 

per  oz. 

4.20                6.7:! 61 
4.20                6.78 

90} 

1.20                 6.73 

61* 

No  market. 
4.20                 6.73 61 
4.20                 6.73 

61 

4.20                 6.73 — 

SILVER 
Below  Is  given  the  average  New  Tork  quotation,  in 

per  ounce,  of  fine  silver  for  the  months  indicated: 
1911. 

Jan   53.81 
Feb   52.23 
Mch   52.76 

Apr   52.32 
May      53.31 
June      53.04 

1912. 

56  25 
59.06 58.37 

59.20 
61.00 

1911. 

July      52.57 

Aug   52.17 
Sept   52.43 
Oct   53.37 
Nov   55.77 

Dec   54.85 

COPPER 

Dally  quotations  on  copper  as  published  in  this  column 
represent  average  wholesale  transactions  on  the  New  York 

market  and  refer  to  electrolytic  copper.  Lake  copper  com- 
mands normally  from  1-5  to  l-4c.  per  lb.  more.  Below  are 

average  monthly  quotations  in  cents  per  pound: 

1911. 
Jan   12.29 
Feb   12.26 
Mch   12.14 

Apr   12.02 
May       11.99 
June      12.39 

1912.  1911. 

14.09       July       12.47 
14.08    i    Aug   12.41 
14.68    I   Sept   12.20 
15.74    I    Oct   12.19 
16.05    I    Nov   12.61 

         Dec   13.55 

1912. 

COPPER   SURPLUS 

Figures  showing  the  visible  supply  of  copper  at  the  be- 
ginning of  each  month  are  now  widely  available.  Below 

are  given  the  amounts,  in  pounds,  known  to  be  available  at 
the   first  of  each  of  certain  months. 

U.  S.  European. 
January       1910     141,766,111  244.961,280 
January        1911      122,030,195  230.264.280 

September     "           133,441,501  191,215,360 
October           "           140,894,856  191,945,600 
November      "           134,997,642  176,816.640 
December      "         111,785,188  164.151,680 
January        1912        89.454.695  178,329.920 

February       "             66,280,643  153,820,800 
March              "             62.939,988  141,125.680 
April                "             62,367,557  137,806.000 

May                 "             66,295,368  134,176,000 

UNITED  STATES  PRODUCTION  AND  CONSUMPTION 

(Complied  from  reports  of  the  Copper  Producers' Association) 
Domestic 

Production.           deliveries.  Exports. 
April.    1911      118.185,223            52,407,650  62,129,59» 
May       126.962.544            64.543,963  61.078.557 
June      124,554.312            61.655,561  71,460.51* 

July       112.167.934            56.982.582  74,880,658 
August      125,493.667            59,935,364  69,885,660 

September      115.588,950            57,311.584  50,824.011 
October       118,255.442            64,068.656  60.084.349 
November      111,876,601            68,039,776  67,049,279 
December       122.896.697            65,988,474  79,238.716 

Total    for    1911   1.431.938.338          709.611,945  754.932.733 

January    1912          119.337.753            62.343.901  80.167.904 
February          116.035.809            56.228,368  63.148.096 
March           125.694,601            67,847,556  58.779.566 

April          125.694.001            69,513.846  53,252.326 
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LEAD 

Lead  la  quoted  ordinarily  In  oanta  per  pound  or  dollars 
inda  d.'ll\  .-r.-.l  at  St.  Loula  or  New  York 

The  difference  la  normally  16c.  par  hundrrd  |>..urnl*.  "nil  any 

larger  or  anialli  r  difference  la  promptly  met  t.y  aal.'n.  The 
dally  price  In  New  York  la  publlahed  each  week  In  tin 
umn.     Below  are  the  average  quotatlona  by  months: 

1»11. 1*1 1 
Jan   
Fab   
Mch   

Apr. 
May       
June        4  34 

<  II 4  39 

4.43 
4.03 

4.07 
4.10 

July 

Auk. 

Sept. 
1  11 

4.J7 

I.M 

1911. 
.  4.50 
.  4.50 

.  4.48 

.  4  :■; .  4.30 

.  4.46 

1912 

nxc 
Ztnc  la  quoted  as  spelter,  standard  Western  brands,  and 

baaed  upon  St.  Louis  or  Now  York  delivery.  While  New  York 
quotatlona,  as  a  matter  of  convenience,  are  commonly  us.  d. 

relatively  mil.-  spelter  actually  goes  to  or  comes  from  New 
York.  The  bulk  la  shipped  direct  from  the  plants  in  the 
Mississippi  Valley  to  manufacturers,  due  allowance  being 
made  for  freight.  New  York  daily  quotations  are  published 
In  this  column  each  week.  Below  are  given  averages  by 
months: 

1911. 1912. 
5.45 6.42 

July 

5.52 6.50 Aug. 

5.56 6.67 Sept. 
5.40 

6.63 
6.70 

5.35 
Nov. 

1911. 
.  5.70 

.  5.95 

.  5.86 

.  6.10 

.    6.38 

1912 
Jan   
Feb   
Mch   

Apr   
M.iy       
June       5.50          Dec   6.30 

Zlnc-duat  la  quoted  separately,  the  price  being  based  upon 
the  cost  of  spelter  in  Illinois  and  the  cost  of  preparation. 
About  half  the  zinc-dust  used  In  the  United  States  Is  im- 

ported through  San  Francisco.  Delivery  prices  are  deter- 
mined largely  by  quantities  and  contracts. 

Ql  ICKSII.VER 

The  primary  market  for  quicksilver  is  San  Francisco.  Cali- 
fornia, being  the  largest  producer.  The  price  is  fixed  In  the 

open  market,  and.  as  quoted  weekly  In  this  column,  is  that 

at  which  moderate  quantities  are  sold.  Buyers  by  the  car- 

load can  usually  obtain  a  slight  reduction,  and  those  want- 
ing but  a  flask  or  two  must  expect  to  pay  a  slightly  higher 

price.  Average  monthly  quotations,  in  dollars,  per  flask  of 
75  lb.,  are  given  below: 

1911. 
Jan   44.60 
Feb   48.40 
Mch   52.50 

Apr   50.90 
May      46.50 
June      46.50 

1912.  1911. 

43.75       July       48.00 
46.00       Aug.       50.00 
46.00       Sept   47.50 

42.25    ;    Oct.      46.12 
41.75    ;    Nov   45.50 
....       Dec   44.50 

1912. 

TIN 

New  York  prices  control  in  the  American  market  for  tin. 
since  the  metal  is  almost  entirely  imported.  San  Francisco 
quotations,  averaging  about  5c.  per  lb.  higher  than  New  York, 
are  quoted  weekly  in  this  column.  Below  are  given  average 
monthly  New  York  quotations  in  cents  per  pound: 

1911.  1912. 

Jan   41.25  42.53 
Feb   41.61  42.96 
Mch   40.16  42.58 
Apr   42.18  43.92 
May      43.11  46.12 
June     44.61    

1911. 

July      42.40 
Aug   43.32 
Sept   39.75 
Oct   41.18 
Nov   43.12 
Dec   44.65 

1912. 

Current  Prices  For  Chemicals 

(Corrected  monthly  by  Braun-Knecht-Heimann  Co.) 

Prices  quoted  are  for  ordinary  quantities  in  packages  as 
specified.  For  round  lots  lower  prices  may  be  expected, 
while  in  smaller  quantities  advanced  prices  are  ordinarily 
charged.  Prices  named  are  subject  to  fluctuation.  Other 
conditions  govern  Mexican  and   foreign  business. 

Mln.       Max. 

Acid,  sulphuric,  com'l,  66°,  drums,  y  100  1b   80.75       81.00 
Acid,  sulphuric,  com'l,  66°,  carboy,  y  100  lb    1.00         1.50 
Acid,  sulphuric,  C.  P.,  9-lb.  bottle,  bbl.,  ?.  lb    0.13         0.18 
Acid,  sulphuric,  C.  P.,  bulk,  carboy,  y  lb    0.09J       0.12 

Acid,  muriatic,  com'l,  carboy,  pi  1001b    1.60         3.00 
Acid,  muriatic,  C.  P.,  S-lb.  bottle,  bbl..  y  lb   0.15         0.20 
Acid,  muriatic,  C.  P.,  bulk,  carboy,  y  lb   0.10J       0.15 

Acid,  nitric,  com'],  carboy,  y  100  lb    5.25         6.50 
Acid, -nitric,  C.  P.,  7-lb.  bottle,  bbl.,  y,  lb    0.16        0.22 
Acid,  nitric,  C.  P.,  bulk,  carboy,  y  lb    0.12J       0.15 
Argols,  ground,  bbl.,  y  lb   _   0.20         0.25 
Borax,  cryst-  and  cone,  bags,  y  100  lb   2.75        3.85 

Ikirai.  :  .  r  Id)  lb  LOO 
llonn  kI»»,  |il.  »  mean.  c»».-.  tin  Used,  e  100  lb 

.     ], 

Bromlni   i  lb.  bottle,  v  it. 

■  andli  ~  ad  unantlno,  l*  <>'..  *('  Mia,  y  caae   ,  MM 
10  at  LOB 

-i.  arte,  n  •  •/.,  fi  -.  --     ,-  .  .  .     4.65 
1  lay,  .1-"  ii      i.5o 
Cyanide, :«  to  no  . .  lOO-lb.  cue,  p  lb  | 

Cyanide,  SB  to  1004k,  joo-ib.  mm,  p  lb   
Cyanide .  lag  ,.  100-lb.  mm,  r  lb   

Cyanldi .  ia  I,  BD-lb.  cum-,  r  in  ... 
Land  ;o  i  i:iir,  brown,  broken  .-asks,  r  too  in    
Lead  a.,  tut.-,  uhh.,  broken dealt*, fi  100 lb         UMN 
Lead  acetate,  white,  oryatsJa,  y  100  lb    ,...11.75 

L,  gran.,  >■  n>i  in   18.00 
Lead,  C  P.,  ahMt,  I  iiio  n>      16.00 
Litharge,  C.  P.,  allver  free.  p  100  lb      10,80 

Litharge,  oom'l,  p  100  lb   7.60 
afanganewox.)  i»ik..  donx.  in  bags,  y  ton   20.00 
afanganeMOx.,  blk.,  CauMatan,  in  oMks,  p  ton   12.00 

BB     \!i,u._uFe| 

Mire,  double  refd.  small  cryst.,  bbl.,  p  1001b    7.00 
Nitre,  double  refd,  granular,  bbl.,  p  100  lb   6.60 
Nitre,  double reTd,  powdered,  bbl..  p  100  lb   7.25 
Potassium  bicarbonate,  cryst,  f  100  lb   12.00 
Potwaalnm  carbonate,  calcined.  p  loo  lb   15.00 
Potassium   permanganate,  drum,  y  lb   „   0.11 
Silica,  powdered,  bags,  y  lb   0.03 
Soda,  carbonate  (ash),  bbl.,  is  100  lb    1.00 
Soda,  bicarbonate,  bbl.,  p  100  1b    2.00 
Soda,  caustic,  ground.  98*.  bbl.,  p  100  lb   3.15 
Soda,  caustic,  solid,  98$,  drums,  y  100  lb    2.65 
Zinc  shavings,  850  line,  bbl..  y  100  lb   11.80 

Zinc  sheet.  No.  9—18  by  84,-drum,  y  100  lb   10.00 

in. 

18.00 
6.60 
0.66 

4.16 

4.56 

6.50 
610 
LOO 

11.24) 

0.281 

0.271 

0.66 
15.00 

IS  cm 

ULOO 

9.00 25.00 

50.00 

8.00 

7.50 

8.00 

15.00 

18.00 

0.12) 

0.05 

1.76 

2,60 

3.60 

2.85 

13.00 

11.25 

Current  Prices  for  Ores  and  Minerals 

(Corrected  monthly  by  Atkins.  Kroll  &  Co.) 

The  prices  are  approximate,  subject  to  fluctuation,  and  to 

variation    according    to    quantity,    quality,    and    delivery    re- 

quired.    They  are  quoted,  except  as  noted,   f.o.b.  San  Fran- 
cisco.    Buying  prices  marked   •■ Mln.  Max. 

Antimony  ore,  50*,  II  ton   »820.00  822.50 
Arsenic,  white,  refined,  y  lb      0.04  0.04J 
Arsenic,  red,  refined,  y  lb      0.08  0.09 
Asbestos,  according  to   length   and   quality   of  fibre, 

y  ton   100.00  350.00 
Asbestos,  lower  grades,  y  ton      5.00  50.00 
Asphaltum,  refined,  y  ton    15.00  20.00 
Barium  carbonate,  precipitated,  9.  ton   42.50  45.00 
Barium  chloride,  commercial,  y  ton   42.50  46.00 
Barium  sulphate  (barytes),  prepared,  y  ton   20.00  30.00 

Bismuth  ore.  10*  upward,  $  ton   *75.00  upward 
Chrome  ore,  according  to  quality,  y  ton    10.00  12.50 
China  clay.  English,  levigated,  y  ton    15.00  20.00 
Cobalt  metal,  refined,  f.  o.  b.  London,  y  lb      2.50 

Coke,  foundry,  y  2'240  lb    13.50  15.00 
Diamonds: 

Boris,  according  to  size  and  quality,  y  carat      2.00  15.00 
Carbons,  according  to  size  and  quality,  y  carat ....  50.00  90.00 

Feldspar,  y  ton      5.00  26.00 
Firebrick: 

Bauxite,  y  M   175.00 

Magneslte,  y  M   190.00  275.00 
Silica,  y  M   v    42.50  47.50 

Flint  pebbles  for  tube-mills,  y  2240  lb    16.50  22.50 
Fluorspar,  y  ton    10.00  15.00 
Fullers  earth,  according  to  quality,  y  ton   20.00  30.00 

Gllsonlte,  y  ton    35.00  40.00 
Graphite: 

Amorphous,  y  lb      0.01J  0.02J 
Crystalline,  y  lb      0.04  0.13 

Gypsum,  y  ton      7.50  10.00 
I  nfusorlal  earth,  y  ton    10.00  15.00 
Magneslte,  crude,  y  ton      5.00  7.50 
Magneslte,  dead  calcined,  y  ton    23.50  27.50 
Magneslte.  brick  (see  firebrick). 
Manganese  ore,  oxide,  crude,  y  ton    10.00  25.00 
Manganese,  prepared,  according  to  quality,  y  ton    30.00  70.00 
Mica,  according  to  size  and  quality,  y  lb      0.05  0.30 

Molybdenite,  95*  MoS2,  "ta  ton   400.00  600.00 
Monazlte  sand  (5*thorla),  y  ton   150.00  200.00 
Nickel  metal,  refined,  y  lb      0.45  0.60 
Ochre,  extra  strength,  levigated,  9  100  11}      2.25  3.25 

Platinum,  native,  crude,  y  oz    40.'00  45.00 
Sulphur,  crude,  y  ton    15.00  25.00 
Sulphur,  powdered,  y  ton    40.00  45.00 
Talc,  prepared,  according  to  quality,  y  ton   20.00  50.00 
Tin  ore,  60*,  y  ton   450.00  476.00 
Tungsten  ore,  65*   390.00  465.00 
Vanadium  ore,  15*,  y  ton   150.00  180.00 
Wolframite  (see  tungsten  ore). 

Zinc  ore,  50  *  up,  y  ton   *15.00  20.00 
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California  Gem  Stones 

As  is  well  known,  a  variety  of  gem  stones  are  found 
in  California  and  a  number  of  local  firms  are  engaged 

in  lulling  and  selling  them.  The  price  per  carat  varies 

according  to  color  and  quality.  Below  are  quoted  repre- 
sentative sale  prices.  Crude  material  sells  for  much  less, 

and  there  are  no  regular  quotations.  The  prices  here 
given  serve  to  indicate  the  relative  value  of  the  gems: 

Tourmaline. — Stones  from  '2  carat  up  to  4  carats,  at 
from  $4  to  $8  per  carat,  diamond  cut;  this  price  for 

the  pink,  red.  green,  yellow,  lilne.  and  water  color;  stones 
cut  cabachon  (with  a  smooth  curved  surface).  $3  to  $8 

per  carat. 

Kunzite. — San  Diego  and  Riverside  county  stones  in 
shades  of  a  delicate  rose  pink,  brilliant  amethystine  purple, 

deep  lavender,  rich  golden  yellow,  and  water  color;  dia- 

mond cut,  I  1  carat  up  to  10  carats;  $5  to  $10  per  carat. 

Hyacinth. — Cut  cabachon,  from  1  to  10  carats  in  size. 
75c.  to  $3  per  carat. 

Californite  (Vesnvianite  or  California  jade). — Cabachon 
cut.  stones  1  to  20  carats  in  size,  $1  to  $2  per  carat. 

Washmgtonite. — Cabachon  cut,  stones  1  to  4  carats  in 
size.  $3  to  $5  per  carat. 

Beryl. — Diamond-cut  beryls,  red.  pink,  yellow,  aqua- 
marine, citron  yellow,  and  wine  color,  from  %  carat  to 

3  carats,  $3  to  $5  per  carat;  emerald  beryls,  %  to  3  carats. 

$10  to  $30  per  carat;  cabachon-cut  beryls,  red,  pink,  yel- 
low, aquamarine,  citron  yellow,  and  wine  color,  $2  to  $4 

per  carat:  emerald  beryl,  cabachon  cut,  1  to  3  carats.  $8 
to  $20   per  carat. 

Peridot. — Diamond  cut,  1  to  3  carats,  $3  to  $5  per  carat. 

Topaz.— White,  $1.50  to  $3  per  carat;  royal.  $3  to  $5 
per  carat;  yellow,  $2  to  $4  per  carat;  sea-green.  $3  to  $5 

per  carat;  wine  color,  and  smoky  topaz,  $1.50  to  $3  per 
carat. 

Turquoise. — Clear  and  matrix  turquoise  in  both  oval  and 

round  shapes,  from  1  to  10  carats  in  size,  50c.  to  $1  per 
carat. 

California  Ruby  (Garnet). — Diamond  cut.  1  to  4  carats, 
$1.50  to  $3  per  carat. 

Eldorado  Gem. — This  is  the  latest  gem  on  the  market 
and  when  mounted  one  of  the  most  beautiful ;  it  is  found 

in  Eldorado  county,  and  is  a  delicate  canary  yellow  color; 
1  to  2  carats,  $10  per  carat. 

Green  Chalcedony  (Chrysophrase). — Stones  cut  round- 
ing or  cabachon,  1  to  20  carats,  75c.  to  $2  per  carat. 

Jasper. — Stones  from  1  to  20  carats,  cabachon  cut,  50c. 
tn  75c.  per  carat. 

Benitoite. — Rare;  1  to  2  carats,  diamond  cut.  $10  to 
$20  per  carat. 

Amethyst. — Diamond  cut.  1  to  5  carats.  75c.  to  $1.75 
per  carat;  cabachon  cut,  1  to  10  carats,  50c.  to  $1  per 
carat. 

Sock  Crystal. — Cubes  one  inch  square,  $1  each. 

1  unite-Malachite. — 2  to  10  carats,  50c.  to  $3  per  carat. 

Rose  Quartz. — Cabachon  cut,  2  to  20  carats,  50c.  per 
carat. 

California  Moonstone. — Cabachon  cut,  1  to  10  carats, 
25c.  per  carat. 

Jasperine. — Cubes  one  inch*  square,  $1  each. 
Jtoss  Agate  (Chalcedony). — Cabachon  cut,  2  to  4  carats, 

75c.  per  carat. 

Vtahlite. — Cabachon  cut,  1  to  3  carats,  $2  per  carat. 

ocoXla. — Cabachon  cut,  stones  from  1  to  5  carats, 
75c.   per  carat. 

Bloodstone. — Cabachon  cut,  1  to  10  carats,  75c.  per  carat. 
Amazon  Stone. — Cabachon  cut,  1  to  5  carats,  75c.  per 

carat. 

Buttle  Crystal — Transparent  quartz  crystals,  penetrated 
with  long  slender  crystals  of  brilliant  red  rutile  (oxide  of 

titanium)  ;  cut  in  small  cubes  and  polished  for  paper- 
weights, $1.50  each;  crystals  uncut,  $1. 

Chlorite  Phantom  Crystals. — Quartz  crystals,  with  pecu- 

liar inclusions  of  chlorite;  cubes  one  inch  square  at  $2 

each;  uncut  crystals,  $1  to  $5  each. 

Axinite. — Diamond  cut,  $5  per  carat. 

Labradorite. — White,  yellow,  red;  cabachon  cut,  1  to  5 
carats.   $1    per   carat. 

James  Lewis  &  Son's  Copper  Report 
Standard   copper  during  April  varied   in  value  to  the 

extent   of   62   per  ton,  opening  at   €70  17s.  6d.  for  ci 
rising  to  £71  5s.  0d.  on  April  2,  and  falling  to  £69  5s.  Od. 

on  April  10.  After  improving  to  £70  13s.  0d.  on  April  16 

)i  declined  to  '-'69  Ss.  9d.  on  April  23,  recovered  to  £70  lis. 
3d.  on  April  24.  but  reacted  the  same  day  to  £70.  Up  to 

£70  13s.  9d.  was  paid  on  April  29,  and  the  closing  value 

May  1  was  £70  3s.  9d.  cash  and  £71  three  months  prompt. 
S;ilrs  for  the  month  represent  about  52.000  tons.  Refined 

copper  has  been  in  good  demand  since  the  termination  of 
the  c..al  strike.  English  consumers  chiefly  supplying  their 
wants  from  the  stock  of  American  copper  held  in  England, 

the  quantity  of  which  is  steadily  diminishing.  American 

producers,  being  well  sold  for  delivery  over  the  next  two 

months,  hold  for  16c.  per  pound,  or  the  equivalent  of  £74 

per  ton  c.i.f. 
German  consumption  for  the  first  three  months  of  this 

year  shows  an  increase  of  15,219  tons — 54,325  tons  as  com- 
pared with  39,106  tons  in  the  same  period  last  year.  This 

makes  the  total  European  consumption  106,106  tons  this 

year  as  against  84,434  tons  last  year,  an  increase  of  21,672 
tons,  the  increase  in  American  consumption  being  12,224 

tons,  or  a  total  increase  of  33,896  tons  for  the  three 

months.  Against  this  there  is  an  increase  of  2237  tons  in 
American  production  and  imports  and  a  decrease  in  the 

imports  into  Europe  from  other  countries  of  5030  tons, 
or  a  total  decrease  of  2793  tons.  American  shipments 

from  Northern  ports  for  April  are  given  as  22.341  tons. 
European  stocks  have  decreased  2208  tons,  and  the  risible 

supply  1183  tons  during  the  month.  Imports  are  2106 
tons  less  and  deliveries  733  tons  greater  than  during  the 

same  period  last  year. 

The  total  arrivals  in  England  and  France  for  April 

were  14,956  tons,  and  the  deliveries  16,385  tons  fine.  The 

arrivals  in  England  from  Chile  during  April  were  1449 
and  the  deliveries  1053  tons  fine,  and  from  other  coun- 

tries 7136  and  8578  tons  fine  respectively.  The  arrivals  at 

Liverpool  and  in  Swansea  from  the  United  States  have 
been  2225  tons  bars,  etc.,  and  102  tons  plates,  etc.,  equal 

to  about  2302  tons  fine  copper,  in  London  726  and  in 
Fiance  4145  tons  fine.  The  Chile  charters  for  the  month 

are  advised  as  2900  tons,  including  1725  tons  for  the 

United  States.  Quotations  May  1  were :  Standard.  £70  3s. 

9d.  for  cash  and  £71  0s.  Od.  three  months'  prompt;  English 
best  selected  ingots,  £74  5s.  Od.  to  £75  5s.  0d.,  and  tough 
cake,  £74  5s.  Od.  to  £75  5s.  Od.  per  ton,  less  2V2%  delivered 

Birmingham.  Electrolytic  wire  bars,  £74  0s.  to  £74  10s. 
net  cash  c.i.f.;  12s.  3d.  to  12s.  fid.  for  ore  of  20%,  and 

12s.  9d.  to  13s.  Od.  per  unit  for  Chile  regulus  or  American 
matte  free  from  silver. 

STOCKS  OF  COPPER    (TONS  FINE) 

(   1912   , Chilean   in —                                       Jan.  1.  Mar.  1.  Apr.  1.  May  1. 
Liverpool  and   Swansea      4.225  4,429  4.807  5.203 
France            711  672  633  778 

American   in — 
Liverpool  and   Swansea   12,939  10,637  9,825  S.215 
France         4.033  4.746  5.248  4,690 

Sundries  in — Liverpool  and  Swansea         786  739  741  1.148 
London    and    Newcastle      6.462  5.628  5,377  5,060 
Birmingham              346  lln  767  850 
France            507  558  537  567 

English  in — Liverpool   and   S.   Wales... 17.346  15.183  14.215  14.210 

Total.  England  and  France. 47,358       43,032       42,150       40,721 

Sundries  in — Germany    and    Holland   13,400       11,500       10,900       10,121 

Total    European    stocks   60,758        54,532        53.050        60.842 
Afloat  as  advised  by  mail  and 

cable    to  date — 
From  Chile        1.575  2.675  2.325  2.050 
From   Australia        8.350         5.800         5,700         7,000 

Total  visible  supply   70,683        63,007        61,075        59,892 
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Geological  At  la.-  of  tin'  United  States.  U.  8.  Qeol.  Surv. 
12  pp.     Washington,  1912. 

Monthly    Summary    ok    Internal    COMMERCE   OK   the 

States.    Bnrean  of  Statistics.    72  pp.;  tallies,  in- 
dex.    Washington,  February  1912. 

Thk  Use  oi  Permissible  Explosives.    By  J.  .1.  Rntledgc 
and  Clarence  Hall.  Mull.  No.  In.  Bureau  of  Mini's.  34 
pp.:  ill.,  index.    Washington,  1912. 

California  State  Board  ok  Health.  California  Tu- 

berculosis Oomj mission-.  Monthly  Bulletin.  32  pp.;  ill.. 
index.    Sacramento,  December  lull. 

Hknsski.uk  POLYTECHNIC  Institute  Bulletin.  Gen- 
eral    INFORMATION,     CURRICULA.      ILLUSTRATIONS.       40     pp.; 

ill.    Troy.  New  Sforfc,  December  1911. 

Roads  and  Road  Material  of  Alabama.  By  Wm,  P. 
Prouty.  Bull.  No.  11,  Qeol.  Surv.  of  Alabama.  14s  pp.; 
ill.,  tables,  map.  index.     Montgomery,  Alabama. 

HAISSAKCE  Report  ok  the  Fayette  Gas  Field, 

Alabama.  By  M.  .1.  Mann.  Bull.  No.  10,  Geol.  Surv.  of 

Alabama,    ii~>  pp.;  index,  maps.    Montgomery,  Alabama. 
Report  on  the  Mining  Accidents  in  Ontario  kor  Janu- 

ary, February,  and  March,  1912.  The  Bureau  of  Mines, 
Bull.  10.  Bv  E.  T.  Corkill.  11  pp.;  table,  index.  Toronto, 
1912. 

Circular  of  the  Bureau  of  Standards.  No.  33. 
United  States  Government  Specifications  for  Port- 

land Cement.  2S  pp.;  ill.,  index.  Washington,  May  1, 
1912. 

The  Production  of  Saxd-Lime  Brick  in  1911.  Ad- 
vance  Chapter  from  Mineral  Resources  of  the  United 

States,  Calendar  Year  1911.  5  pp.  U.  S.  Geol.  Sun-.  Wash- 
ington, 1912. 

The  Use  of  Mice  and  Birds  for  Detecting  Carbon 

Monoxide  after  Mine  Fires  and  Explosions.  By  George 
A.  Burrell.  Bureau  of  Mines.  Technical  Paper  II.  15  pp. 
Washington,  1912. 

Report  of  the  Department  of  Sanitation  of  the 
.Isthmian  Canal  Commission  for  the  Month  of  Febru- 

ary 1912.  By  W.  C.  Gorgas.  49  pp.;  index,  tables. 
Washington,  1912. 

The  Production  of  Talc  and  Soapstone  in  1911.  By 
J.  S.  Diller.  Advance  Chapter  from  Mineral  Resources 
of  the  United  States,  Calendar  Year  1911.  9  pp.  U.  S. 
Geol.  Surv.    Washington,  1912. 

The  Production  of  Monazite  and  Zircon  in  1911.  By 
Douglas  B.  Sterrett.  Advance  Chapter  from  Mineral  Re- 

sources of  the  United  States,  Calendar  Year  1911.  6  pp. 
U.  S.  Geol.  Surv.     Washington,  1912. 
Annual  Report  of  the  Director  of  the  Mint  for  the 

Fiscal  Year  Ended  June  30,  1911,  and  also  Report  on 
the  Production  of  the  Precious  Metals  in  the  Calen- 

dar Year  1910.    403  pp. ;  tables,  index.    Washington,  1912. 

Production  of  Slate  in  1911.  By  A.  T.  Coons.  U.  S. 
Geol.  Surv.,  Adv.  Chapter  Mineral  Resources.  19  pp. 
Washington,  1912.  The  output  of  slate  in  1911  was  valued 
at  $5,728,019,  a  decrease  of  $508,740  from  the  value  for 
1912. 

Black  Coopbbaqb  8tock,  1910     Forest  Prodi    rs  No.  3, 
Bnrean  "i  the  Consul     Compiled  in  co-operation  with  the 
Departmonl    of    Agriculture;    Forest    Berviee,    Henry    B. 
Graves,  Forester.    B  pp.;  tables,    Washington,  January 
1912. 

Pulp- Wood  Consumption,  1910.    Fobjsw   I  No. 
1,     Bureau  of  the  Census.    Compiled  ii   -operation  with 
the  Departmonl  "i  Agriculture;  Forest  Service,  Henry  s. 
Ciave-:  Forester.  Hi  pp.;  tables.  Washington,  December 

20,  1911. 
Lumber,  Lath,  and  Shingles,  1910.    Forest  Prodi 

No.  2,     Bureau  of  the  Census,    Compiled  in  co-operation 
with  the  Department  of  Agriculture;  Forest  Service,  Henry 

s.  Crave-.  Forester.    4."i  pp.;  tables.    Washington,  Febru- 
ary 20,  1912. 

Statistics  of  the  Mineral  Pbodui  nos  oi  Alabama 

koi;  1910.  Compiled  from  Mineral  Resources  "t  tiho 
United  States.  By  Charles  Arthur  Abele.  Bull.  No.  12, 

Geol.  Surv.  of  Alabama.  f>]  pp.;  index,  tables.  M"iil-"in 
ery,  Alabama. 

Mining  Conditions  under  the  City  of  Scranton,  Pa., 
Bureau  of  Mine-,  Bull.  25.  Report  and  Maps.  By  Wm. 
Griffith  and   Eli  T.  Conner.     With  a  preface  by  Joseph  A. 
Holmes  ami  a  chapter  by  X.  11.  Darton.  89  pp.;  ill.,  maps, 
index.     Washington,  1912. 

Petroleum  and  Natural  Gas  in  Alabama.  By  M.  J. 

Mntiu.  Part  II. — Mineral  Fuels.  Advance  Chapter  from 

Contributions  to  Economic  Geology  (Short  Papers' and  Pre- 
liminary Reports).  1910.  Bull.  471 — A-2.  25  pp.;  maps. 

U.  S.  Geol.  Surv.,  Washington,  1912. 

Petroleum  and  Natural  Gas  in  Utah.  By  E.  G.  Wood- 
ruff. Part  II. — Mineral  Fuels.  Advance  Chapter  from 

Contributions  to  Economic  Geology  (Short  Papers  and  Pre- 
liminary Reports),  1910.  Bull.  471 — A -4.  29  pp.;  maps. 

U.  S.  Geol.  Surv.     Washington,  1912. 

Production  of  Mica  in  1911.  By  Douglas  B.  Sterrett. 
U.  S.  Geol.  Surv.,  Adv.  Chapter  Mineral  Resources.  9 
pp.  Washington,  1912.  This  paper  covers  the  occurrence, 
nature,  and  uses  of  mica,  as  well  as  figures  of  production. 
The  total  value  of  the  mica  output  in  the  United  States 
in  1911  was  $355,804,  being  $18,707  greater  than  in  1910. 
The  sheet  mica  production  amounted  to  1,887,201  lb.,  and 

scrap  mica  to  3512  short  tons. 

Geysers.  By  Walter  Harvey  Weed.  Pub.  on  Yellow- 
stone Park.  29  pp.  Dept.  Interior,  Washington,  1912. 

Price  10  cents.  This  pamphlet,  which  may  be  purchased 

from  the  Superintendent  of  Documents,  Government  Print- 
ing Office.  Washington,  D.  C,  includes  a  map  of  Yellow- 

stone Park  showing  the  situation  of  the  various  geysers, 
and  numerous  illustrations  of  them.  The  text  covers  the 

nature  of  geysers  and  a  description  of  the  more  important 

geyser  regions  of  the  world.  The  paper  will  be  of  espe- 
cial interest  to  intending  visitors. 

New  Zealand.  Royal  Commission  on  Mines.  453  pp. 

Wellington,  1912.  This  volume  covers  reports  on  the  Pre- 
vention of  Accidents;  Ventilation  of  Mines;  Underground 

Sanitation  of  Mines;  Change  and  Bath  Houses  for  Min- 
ers; Profitable  Utilization  of  the  Soft  Bituminous  and 

Lignite  Coals  of  the  Westport  District;  and  Minutes  of 
Evidence  and  Exhibits.  The  report  is  based  upon  studies 

of  a  commission  consisting  of  N.  D.  Cochrane,  John  Dow- 
gray,  J.  S.  Evans,  George  Fletcher,  H.  S.  Molineaux,  W. 
E.  Parry,  and  Frank  Reed.  It  is  replete  with  data  of 
interest  to  both  metalliferous  and  coal  miners. 

Production  of  Graphite  in  1911.  By  Edson  S.  Bastin. 

U.  S.  Geol.  Surv.,  Adv.  Chapter  'Mineral  Resources.'  38 
pp.  Washington,  1912.  This  report  covers  the  origin, 

properties,  and  uses  of  graphite;  the  production,  consid- 
ered by  states  and  countries;  markets  and  prices;  foreign 

deposits;  and  a  bibliography  of  the  subject.  It  is,  in 
fact,  a  handbook  in  miniature,  and  an  excellent  one.  In 
1911  the  United  States  imported  20,702  short  tons  of 
graphite  valued  at  $1,495,729,  and  produced  361S  short 
tons  of  natural  graphite  valued  at  $288,465,  with  5072 
short  tons  of  manufactured  graphite  worth  $664,000. 
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Book  Reviews 
Any  of  the  books  noticed  In  these  columns  are  for  sale  by, 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

Laboratory  Manual  for  Testing  Materials  of  Con- 

struction. By  L.  A.  Waterbury.  John  Wiley  &  Sons. 

Pp.  270,  index.  For  sale  by  the  Mining  and  Scientific  Press. 

Price  $1.50. 

As  the  title  implies,  this  book  is  written  for  the  use  of 

students  as  a  text-book  in  laboratory  testing  practice.  The 
subject  matter  covers  testing  of  all  known  building  mate- 

rials, and  is  treated  under  the  heading  of  general  instruc- 
tions, laboratory  work,  preparation  of  reports,  description 

of  apparatus,  tests  of  cement,  tests  of  concrete,  concrete, 

iron,  steel,  wood,  brick,  sand,  gravel,  stone,  and  asphalt. 
Appendices  supplement  the  matter  in  the  body  of  the 

text  and  give  the  reports  of  the  sub-committees  of  the 
various  engineering  societies  bearing  upon  the  subject,  and 

include  progress  report  on  uniform  tests  of  cement,  stand- 
ard specifications  for  cement,  method  suggested  for  the 

analysis  of  limestones,  raw  mixtures,  and  portland  cements, 

progress  report  of  special  committee  on  concrete  and  re- 
inforced concrete,  standard  specifications  for  structural 

steel  for  bridges  and  buildings,  standard  specifications  for 

open-hearth  boiler  plate  and  rivet  steel,  and  requirements 
for  paving  brick.  The  entire  book  is  comprehensive  in 

its  treatment  of  the  various  subjects  and  replete  with 

information.  An  excellent  index  facilitates  ready  refer- 
ence to  any  detail  contained  in  the  subject  matter. 

Observations  on  the  West  of  England  Mining  Region. 

By  J.  H.  Collins.  Pp.  6S3.  111.,  index.  Printed  for  the 

author  by  Win.  Brendon  &  Son.  Ltd.,  Plymouth,  England. 

1912.    For  sale  by  the  Mining  <nni  Scientific  Press.  Price  $7. 

This  volume,  which  is  No.  XIV  of  the  Transactions  of  the 

Royal  Geological  Society  of  Cornwall,  is  essentially  a  dis- 
cussion of  the  mineral  deposits  of  Cornwall  and  Devon.  It 

opens  with  an  introductory  chapter  on  ore  deposits  in  gen- 
eral, which  is  followed  by  several  describing  the  particular 

forms  of  deposits  that  are  found  in  Cornwall.  These  in 

turn  are  followed  by  detailed  descriptions  of  the  individual 

mines.  The  descriptive  chapters  are  supplemented  by  sev- 
eral discussion  underground  water,  lode  fillings,  metamor- 

phism,  ores  and  vein  stones,  the  age  of  the  veins,  and  simi- 
lar general  topics.  There  are  several  appendices,  including 

one  that  is  made  up  of  an  alphabetical  list  of  the  mines. 

The  book  is  really  a  discussion  of  ore  genesis  with  illustra- 
tions taken  from  Cornwall,  and  it  has  been  written  by  one 

who  knows  both  the  area  and  the  literature  of  his  subject. 
Cornwall  was  well  known  to  the  earlier  mining  engineers, 

but  there  are  many  now  active  in  the  profession  who  not 

only  have  never  visited  the  country  but  have  no  clear  con- 
ception of  it  and  its  classic  deposits.  To  them,  particularly, 

Mr.  Collins  has  rendered  a  valuable  service,  since  he  has 
brought  together  in  one  convenient  and  accessible  volume  a 

great  mass  of  previously  scattered  data.  The  tin  lodes  of 

Cornwall  will  probably  always  stand  as  one  great  type  of 

deposit,  and  with  a  view  to  general  discussion  of  ore  genesis 

Mr.  Collins'  book  is  especially  welcome.  Cornwall  is  pe- 
culiar not  only  in  its  deposits  and  methods  but  in  its 

language,  and  to  read  abouf  the  country  one  needs  always 

a  special  dictionary  lest  he  stumble  over  killas.  petuntzyte, 
elvans,  or  other  things  for  which  the  world  in  general  has 
other  names.  If  Mr.  Collins  has  not  altogether  escaped 

from  the  maze  of  local,  and  to  foreigners  barbarous,  names 

for  simple  things  he  has  at  least  made  an  earnest  attempt 
and  removed  some  of  the  obstructions  from  the  road.  The 

book  is  too  large  and  too  detailed  to  review  adequately  here, 

and  none  but  a  Cornishman  would  dare  to  question  an  au- 
thority such  as  Mr.  Collins.  It  is  evidently  based  upon  close 

observation,  long  thought,  and  wide  reading,  and  it  is  sure 

to  be  extremely  helpful  to  those  of  us  who  must  depend 
upon  others  for  a  knowledge  of  the  Duchy  to  which  all 

mining  men  owe  so  much. 

Decisions  Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Invalid  Location — Xo  Inurement  to  Locator 

An  attempted  location  of  a  mining  claim,  based  upon 
a  discovery  within  a  then  valid  and  subsisting  claim,  is 

absolutely  void  for  the  purpose  of  founding  an  adverse 
claim,  and  does  not  attach  upon  the  subsequent  failure 
of  the  first  locator  to  do  the  required  annual  assessment 
work. 

Swanson  v.  Sears,  (TJ.  S.  Supreme  Court)  32  Supreme 
Court  Reporter.  455.     April  1,  1012. 

Location  of  Forfeited  Claims  in  Arizona 

In  Arizona  a  state  statute  requires  that  a  notice  of  loca- 
tion of  mining  property  which  has  been  forfeited  for 

failure  to  do  the  necessary  assessment  work,  must  state 
that  the  claim  located  has  been  forfeited  or  abandoned. 

On  appeal  to  the  United  States  Supreme  Court  it  was  held 
that  this  statute  does  not  conflict  with  the  federal  mining laws. 

Clason  v.  Matko,  32   Supreme   Court  Reporter,  392. 
March  11,  1912. 

Taking  Orb; — Lessors  Jointly  Liable 

Where  the  lessees  of  one  party  entered  upon  another 

party's  land  and  extracted  gold  therefrom,  and  paid  a 
part  of  the  gold  so  extracted  to  their  lessors  as  royalties 

from  the  lessors'  land,  the  lessors  being  cognizant  of  and 
acquiescing  in  the  taking  of  the  ore,  were  jointly  liable 
with  their  lessees  to  the  injured  party,  to  the  extent  of 
the  rovalties  which  thev  received. 

G.  &   P.   C.   Merriam    Co.   r.   Saalfield.    (Alaska)    190 

Federal,   927.     October  2S.  1911. 

Oil  and  Gas  Lease — Implied  Covenant  for  Diligence 

Where  an  oil  and  gas  lease  gives  the  lessee  the  right 

to  explore  and  develop  the  property  and  operate  wells 
thereon  without  limitation  as  to  time,  but  provides  for 

substantial  royalties  to  be  paid  the  lessor,  there  is  an  im- 
plied covenant  on  the  part  of  the  lessee  to  develop  the 

property  and  operate  the  wells  drilled  thereon  with  rea- 
sonable diligence  and  in  good  faith.  A  failure  to  com- 

mence development  for  nearly  six  years  was  in  this  case 
held  to  entitle  the  lessor  to  cancel  the  lease. 

People's  Gas  Co.  v.  Dean,  (Kansas)  193  Federal,  938. 
Xovember  28,  1911. 

Coal  Land  Laws  Not  to  Be  Fraudulently  Evaded 

Two  corporations,  disqualified  under  the  coal-land  laws 
from  making  more  than  one  location,  each  procured  40 

persons  to  make  locations  and  assign  said  locations  to 
the  corporations  in  question.  The  perpetrators  of  the 

fraud  were  indicted  for  conspiracy  to  defraud  the  Govern- 
ment. Held,  that  the  law  limiting  locations  could  not  be. 

evaded  by  such  subterfuge,  and  that  there  was  no  inten- 
tion on  the  part  of  Congress  to  except  the  unsurveyed 

coal  lands  of  Alaska  from  the  operation  of  restrictions 

which  apply  to  surveyed  lands. 
United    States   v.   Munday.    (U.    S.   Supreme   Court) 

32  Supreme  Court  Reporter,  53.    December  4,  1911. 

Coal  Lands  Not  to  Be  Acquired  Under  Homestead  Laws 

Where  the  Government  had  been  induced  to  patent  cer- 
tain lands  containing  coal  deposits  to  homesteaders  by 

false  and  fraudulent  proof  that  the  land  in  question  was 

chiefly  valuable  for  agriculture,  the  grantee  of  such  pat- 
entees was  held  not  to  be  a  bona  fide  purchaser,  and  the 

patents  were  held  to  be  therefore  subject  to  cancellation 

at  the  suit  of  the  United  States.  Coal  lands  are  'mineral 
lands'  within  the  United  States  statutes  providing  for  the 

sale  of  the  public  domain  therefore  cannot  be  legally- 
acquired  under  the  homestead  laws. 

Washington   Securities  Co.  o.  United  States,    (Wash- 
ington) 194  Federal,  59.    February  13,  1912. 
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Concentrates 
Moat  of  theaa  are   tn   reply   to  queatlona  received  by  mall. 

r«adera  are  Inviti-a   t,»  i,«k  queatlona  and   Klve  Informa- 
tion .l.-ttlinn  with  the  prtetlM  of  mlnlnic.  mtUlnc.  and  ameltlng-. 

0 i  i-  worth  !'  1.35        Silvei         triable, 
Imi  a  common  value  •  •!   I  gram  i>  P0.032. 

TDOKAX  i-  used  in  tin  enameling  industry,  which  con- 

*-*  mums  abonl  one-half  •  •!  the  total  In.™*  produoti   i 
the  Onited  States.    Tins,  seeording  tn  the  Qeologieal  Sm- 

v. -v.   .mi   ,t.-.i   in    1810   to   4J.:;.">7   ahorl   tons,   valued   al .■fl.2m.M2. 

r  BAD    production    in    the    Onited    States    by   decennial 

•Lj  periods  is  summarized  in  "Metal  Statistics'  as  follows: 
1830-9,    122,500    tons;    1840-9,    347,   I;    [850-9,    168,   ; 

1860-0,     153,900;     1870-9,     ">47.7Sn ;     1880-9,     1,345,711; 
I;  1900-9,  3,051,3 

ID  OK  AX  deposits  of  the  Onited  States  are  "i  great  ex- 
tenl  mm. I  there  seems  to  lie  little  danger  of  their  ex- 

haustion. In  llHO  thf  production  was.  according  to  the 
0.  S.  Qeologieal  Survey.  42,357  tons  of  crude  borax,  valued 
at  $1,201,842,  while  the  value  of  the  imports  amounted  to 

only  $12..'.!'7.  approximately  1',  of  the  domestic  produc- tion. 

TXt'KKASK  in  teinperatnre  with  depth  is  a  common  phe- 
nomenon.    It   is  usual  to  assume  an  increase  of  1°F. 

tor  each  65   ti.  ..!   depth,  but  the  actual  increase  is  vari- 

able.    Recorded  figures  are,  1°F.  for  each  33  ft.  on  the 
Com.st.u-k  lode:  'Jos   tt..  ....  the  Hand:  77  ft.  at  Bendigo; 
Nil  tt.  at   Ballaral  ;  4:l."i  ft.   in  the  Thames  field,  New  Zea- 

land: 32.8  tt.  at  Waihi. 

p<EYLON  graphite  is  well  known  and  widely  used.  Au 
^J  American  firm,  Pettinos  Bros.,  of  Bethlehem,  Pennsyl- 

vania, is  the  principal  exporter.  With  the  exception  of 
the  operations  of  this  firm  and  a  limited  amount  of  min- 

ing on  the  tea  estates,  the  industry  is  in  the  hands  of 
natives.  Approximately  50,000  men,  women,  and  children 
are  employed  in  the  industry. 

•"TIN  production  in  11111  is  estimated  at  109,600  tons  of 
1  2240  lb.  each.  Of  the  total,  55,100  tons  came  from 
the  Straits  Settlements,  22,000  from  Bolivia,  15,000  from 
Banka  Sales  in  Holland,  and  5300  from  Cornwall.  The 
remainder  was  from  Australia,  South  Africa,  Java,  China. 
and  the  United  States.  The  last  is  the  largest  user  of 
tin,  but   an   insignificant   producer. 

TD I PARIAN  rights  are  not  recognized  in  Nevada.  Pri- 
ority of  appropriation  dates  from  filing  an  application 

with  the  State  Engineer  before  commencement  of  work. 

A  Eter  approval  and  publication  of  the  notice  in  some  news- 
paper by  the  State  Engineer,  a  certificate  is  issued  which 

must  be  filed  within  thirty  days  of  its  issuance  both  in 
the  county  where  water  is  diverted  and  in  the  county  where 
used. 

A  CCIDENTS  are  more  common  on  night  shift  than  on 

■^  day  shift,  and  it  has  been  proposed  that  the  midnight 
shift,  in  particular,  be  forbidden.  The  Royal  Commis- 

sion on  Mines  in  New  Zealand,  which  investigated  the 
matter,  came  to  the  conclusion  that  night  work  in  mines, 

as  elsewhere,  "may  be  more  detrimental  to  men  than  the 
day  shift,  but  not  so  as  to  -warrant  us  in  making  any 
recommendation  thereon." 

"VrfHERE  a  broad  vein  apexes  in  breadth,  partly  upon 
each  of  the  adjoining  claims,  that  is,  when  the  joint 

boundary  line  of  the  claims  splits  the  apex,  the  extralateral 
rights  go  to  the  senior  locator.  The  locator  has  the  right 
to  follow  the  vein  to  which  he  has  extralateral  rights  into 
the  ground  of  all  mineral  locations  and  entries,  whether 
patented   or  not,   whether  of   an   earlier  or   later  location 

than   his   own;   hut    he   must    follow   tin  D    In-   own 

ground. 

*/f  OLYBDENITE  is  us.-.l  in  the  manufacture  ■>!'  molyb 
.l.-nniii  st.-.-l  and  for  the  ma   acture  "i  molybdenum 

salts,  which  ore  used  in  chemical  analyses,  tor  Breprooflngj 
as  a  disinfectant,  in  the  manufacture  of  -_:hi/.--,  and  in 
coloring  leather  and  rubber,  Ferro  molybdenum  is  also 
used  for  electrodes  for  arc  lamp-.     I  good  mar- 
kci  for  ores  containing  90  to  95$  molybdenite  al  $400 
to  $450  per  ton,  bul  the  supply  i-  almost  entirely  drawn 
from   foreign  sources,  chiefly  Australia. 

I"  1T11II M    minerals   of   economic   importance  are:   am- 
blygonite,  a  fluophosphate  of  aluminum  and  lithium. 

I. it  Alt'  i  P( ),.   itaining  theoretically  7.1 1  to  9JS', ',  Li;  spodu- 
in.-ii.-.  a  silicate  of  lithium  and  aluminum,  LiAl(Sii)  i  .  con- 

taining theoretically  4.5  to  7%  Li;  lepidolite,  a  lilhia  mica, 

R,Al(SiO,)„  R„  being  generally  Fe,  Mg,  and  Li  in  vary- 
ing proportions;  and  lithophilite,  a  phosphate  of  Fe,  Mg. 

and  Li  containing  8  to  9%  Li.  All  of  these  minerals  occur 
in  workable  quantities  in  the  United  Slates,  in  parts  of 
California,  Maine  .Massachusetts,  New  Hampshire,  North 
Carolina,  and   in   the   Black  Hills  of  South  Dakota. 

/"J.EYSERS  are  hot-water  fountains.  They  occur  only in  volcanic  regions  and  in  acid  volcanic  roeks.  In 
Iceland  and  New  Zealand  the  volcanic  fires  are  still  active. 

According  to  W.  H.  Weed,  geysers  occur  along  lines  of 
drainage,  on  shores  of  lakes,  or  in  other  situations  where 
meteoric  waters  naturally  seek  the  surface,  and  they  are 
fed  from  meteoric  waters  that  have  not  penetrated  to  great 
depths  but  have  been  heated  by  ascending  vapors.  The 
supply  of  heat  is  derived  from  great  masses  of  lava  slowly 
cooling  from  a  former  state  of  incandescence,  heating 
waters  which,  descending  to  the  hot  rocks,  ascend  as  highly 
heated  vapors.  The  intermittent  spouting  of  geysers  is 

due  to  the  gradual  heating  of  water  accumulated  in  fis- 
sures or  tubes  in  the  roeks,  the  only  mechanism  necessary 

being  a  tube,  which  may  or  may  not  have  local  expansions 
or  chambers. 

A  LUMINUM  and  its  alloys  in  automobiles,  dirigible  bal- 
■^  loons,  and  aeroplanes  is  in  constantly  increasing  use. 
In  the  form  of  magnalium  it  is  used  in  the  beams  of 

analytical  balances,  and  other  new  alloys  are  being  con- 
stantly brought  to  public  attention.  The  metal  is  also 

employed  in  paper  decorations  and  for  wrapping.  It  is 
reported  to  have  been  used  in  the  textile  industries,  where 
it  has  been  combined  with  silk,  to  which  it  imparts  a 

peculiar  brilliancy,  particularly  adapted  to  theatrical  and 
ceremonial  costumes.  It  has  found  and  is  constantly  find- 

ing a  host  of  applications  in  smaller  articles  of  everyday 
use  and  ornamentation.  The  Ordnance  Department  of  the 
United  States  Army  recently  awarded  a  contract  for  60,000 
or  more  aluminum  canteens  and  cups.  The  metal  is  now 

being  used  in  various  other  ways  in  the  light  field  equip- 
ment of  the  Army. 

ICA  prices  vary  with  the  size  of  the  sheet.  Accord- 
ing to  D.  B.  Sterrett,  of  the  U.  S.  Geological  Survey, 

it  is  not  possible  to  give  absolute  prices  of  manufactured 
sheet  mica  from  the  lists  of  dealers,  since  discounts  al- 

lowed vary  with  the  nature  of  the  purchases.  The  prices 
of  the  sizes  given  in  the  table  below  are  quoted  from  a 
standard  list  for  1911.  Discounts  ranging  from  70  to  10% 
are  allowed  on  stove  mica  and  from  60  to  10%  on  electrical 
mica. 

Price  per  pound   quoted  for  stove  and   electrical  mica 
for  1911 : 

Stove  Mica.  Electrical  Mica. 

Size,  in.  Price.  Size,  in.  Price. 
li/2  by  2    $1.20  1      by  3     $1.75 
2      by  2     2.00  1      by  6     5.50 
2  by  3     3.50  1V2  by  4    2.75 
3  by  3     5.75  2      by  4     3.50 
3  by  4    7.00  2      by  7     7.25 
4  by  6     9.50  3      by  9    11.00 

M1
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Pan  Motion  Concentrator 

Wliiie  the  idea  of  concentration  by  means  of  either  side 

or  end-shake  vanning  machines  is  well  known,  the  com- 
bination of  both  in  connection  with  an  endless  traveling 

belt  is  a  new  idea.  The  Senn  Pan  Motion  Concentrator 

combines  a  side  and  end  shake  into  one  continuous  cir- 
cular, or  pan  motion.  The  results  thereby  attained  are 

claimed  to  be  greatly  superior  to  those  of  their  side  or 

end-shake  machines.  The  separation  of  material  occurs 
almost  instantly  on  coming  in  contact  with  the  belt.  The 

half-circle  backward  motion  of  the  belt  downward  gives 
the  heavy  particles  a  chance  to  settle  on  the  belt,  and  as 

the  other  half-circle  going  forward  uphill  starts  its  mo- 
tion, the  gangue  is  left  behind,  and  the  heavy  particles 

are  carried  witli  the  belt  forward  by  means  of  an  inde- 
pendent adjustable  feed.     The  belt   feed  adjustment  varies 

from  .'!  to  li  it.  of  hell  travel  per  minute  to  suit  the  differ- 
ent   grades  of  material. 

The  machine  consists  of  a  lower  steel  frame,  which  is 

suspended  from  the  four  stands  and  an  upper  frame,  rig- 
idly supported  on  the  lower  one.  The  lower  frame  gets 

a  side  shake  by  means  of  two  eccentrics  on  the  drive- 

shal'l.  A  third  eccentric  gives  an  intermittent  forward 
and  backward  motion  to  the  upper  frame  in  addition  to 

the  side  shake  given  by  the  lower  frame,  thereby  produc- 
ing a  perfect  circular  motion  of  1%-in.  diameter,  with 

every  revolution  of  the  drive-shaft.  As  the  feed  engages 
the  driving  drum  only  during  the  forward  travel  of  the 
frame,  any  point  on  the  belt  describes  an  advancing  cir- 

cular motion.     The  machine  tor  a  6-ft.  licit   covers   a    fl   

space  of  about  !i  by  0  ft.,  is  guaranteed  for  a  capacity 

of  from  41)  to  ."ill  tons  in  24  hours,  and  a  closer  saving  than 
known  on  any  existing  concentrator.  The  saving  in  power. 
water,  wear  and  tear,  and  floor  space  is  considerable,  com- 

pared with  the  capacity  of  other  machines.  The  machine 
is  placed  on  the  market  by  the  Senn-Smith  Pan  Motion 

C   tentrator  Co..  1024  Hearst  Bdg.,  San  Francisco. 

Air-Compressor  Lubrication 

The  lubrication  of  air-compressors  and  pneumatic  tools  is 
a  feature  deserving  careful  attention.  A  common  fault  is 

to  use  too  much  oil,  and  oil  that  has  too  low  a  flash  point. 

An  air-compressor  does  not  require  as  much  oil  as  a  steam 
cylinder,  it  is  better,  in  fact,  to  limit  the  use  of  oil  to  a 
minimum.  Oil  tends  to  cause  the  valves  to  stick  and  there- 

by necessitates  frequent  cleaning.  If  kerosene  is  used  to 

remove  the  deposit  the  valves  must  he  taken  out.  although 
engineers  have  been  known  to  introduce  kerosene  through 
the  air-inlet  valves  for  this  purpose.  Kerosene  will  clean 
the  valves,  but  it  is  also  equally  effective  in  producing  an 
explosion. 

The  sanest  method  is  to  lubricate  air-compressor  cylinders 

with  soapy  water  and  flake  graphite.  Such  a  mixture  pro- 
vides economical,  efficient,  and  safe  lubrication  and  keeps 

valves  clean.  A  little  oil  should  be  introduced  when  shutting 
down  the  compressor  to  prevent  any  tendency  of  the  soap- 

suds to  cause  rusting.  By  this  method  all  dangers  attending 
the  use  of  oil  are  overcome.  Flake  graphite  has  a  strong 
tendency  to  attach  itself  to  metal  surfaces,  and,  when  thor- 

oughly worked  into  the  inequalities  of  surfaces,  imparts  a 

superficial  glaze  or  veneer  of  great  smoothness,  high  polish. 
and   endurance   that   prevents   actual   contact   of   metal   to  ' 

metal,  and  make  it  possible  for  relatively  small  quantities 
of  fluid  lubricants  to  provide  a  safe  and  sufficient  film  or 
lubricating  layer. 

Flake  graphite  is  an  inert  mineral ;  its  normal  smoothness 
is  quite  unaffected  by  any  degree  of  heat  attainable  in  the 

air-compressor  cylinder.  Under  no  conditions  can  it  be 
volatilized,  carbonized,  or  baked  into  a  hard  or  gummy  mass 
to  interfere  with  the  free  action  of  the  valves.  On  the  con- 

trary, its  presence  upon  working  surfaces  is  a  guarantee  of 
smooth  operation.  One  of  the  best  booklets  on  the  subject 

is  'Air  Compressor  Lubrication,'  published  by  the  Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J.  Everyone  in  any  way 

interested  in  the  operation  of  compressors  should  read  this 
booklet.  Copies  may  be  obtained  from  the  above  company 

upon  request. 

Commercial  Paragraphs 

The  Redwoot;  Manufacturers  Co.  of  San  Francisco 

has  completed  the  erection  of  the  wooden  tanks  at  the 

new  mill  of  the  Tonopah  Belmont  Development  Co.  at 
Tonopab. 

W.    P.    Dins   re,    lor    several    years    manager    of    the 
Sullivan  MACHINERY  Co.  at  Denver.  Colorado,  has  been 

appointed  manager  of  the  Chicago  sales  office.  George  \V. 
lUaikington.  associated  with  the  general  offices  of  the 

company  at  Chicago  lor  several  years  as  general  sales 
manager,  will  succeed  Mr.  Dinsmoor  in  charge  of  the  Den- ver office. 

The  Taylor  Iron  &  Steel  Co..  High  Bridge,  New  Jersey. 
has  within  the  last  few  years  entered  into  the  manufacture 

of  the  standard  types  of  chain  in  manganese  steel.  As 

compared  with  the  ordinary  iron  and  steel  chains,  the  man- 
ganese chain  is  said  to  last  longer,  especially  in  handling 

gritty  and  abrasive  materials.  It  has  resulted  in  reducing 
the  items  of  breakage  or  renewal  of  equipment,  so  that 

in  spite  of  its  higher  initial  cost  the  new-  chain  is  cheaper 
in  the  long  run.  The  detachable  type  of  chain  was  the 

first  to  be  perfected  in  this  material.  On  account  of  diffi- 
culties encountered  in  casting,  it  was  not  practical  to 

make  any  smaller  size  than  the  No.  SS.  but  this  size  and 
the  larger  ones  are  now  on  the  market.  Many  special 
chains  are  now  being  made,  and  practically  all  of  the 

standard  types  for  conveying  and  elevating  work  can  also 

be  procured.  Sprockets  or  traction  wheels  are  made  in 

ganese  steel  for  nil  of  the  various  types  of  chains,  and 
the  results  secured  are  said  to  be  fully  as  good  as  those 

obtained  from  the  chain. 

The  following  interesting  figures  showing  the  consump- 
tion of  hides  in  one  large  shoe  factory  were  submitted  by 

the  F.  Mater  Boot  &  Shoe  Co..  manufacturers  of  the 

well  known  Mayer  Honorbilt  Shoes.  These  figures  cover 

one  year's  operation  in  the  big  Mayer  shoe  factory  at 
Milwaukee:  Total  number  of  bides  consumed  last  year. 

382,573,  divided  as  follows:  r>.">.447  steers.  2S.676  cows, 
51,602  calves,  62,160  sheep,  2320  horses,  1360  kangaroo, 

181,008  goats.  All  these  animals  placed  in  a  single  file 
would  make  an  unbroken  line  reaching  from  Chicago  to 

Detroit.  The  requirements  for  one  day's  operation  make 
a  line  over  a  mile  long.  To  work  this  quantity  of  hides 

into  shoes  requires  over  a  thousand  people,  who  draw 

enough  wages  to  keep  a  city  of  5000  people  well  fed  and 

happy.  Milwaukee,  Wisconsin,  where  the  factories  of  the 
F.  Mayer  Boot  &  Shoe  Co.  are  situated,  is  the  greatest 

leather  market  in  the  world,  affording  this  company  ad- 

vantages in  the  selection  of  bides,  one  reason  for  the  supe- 

riority of  its  product.  This  company  is  a  large  manufac- 
turer of  mine-s'  boots. 

An  interesting  booklet  has  just  been  issued  by  the  Hyatt 

Roller  Bearing  Co.  of  Newark,  New  Jersey,  which  illus- 
trates twelve  standard  makes  of  mine-car  wheels  now 

equipped  with  the  Hyatt  type  of  roller  bearing.  Each  make 
of  wheel  is  illustrated  in  cross-section,  showing  the  details 

of  its  construction,  and  a  brief  but  comprehensive  descrip- 
tion of  each  type  is  also  given.  The  information  contained 

in  this  booklet  should  be  of  great  interest  and  value  to 

any  mine  operator  or  superintendent. 
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A  PUBLIC   personage  h;is  declared,  "I    used   i"  think 
that   Roosevelt  was  crazy,  hut    I  have  come  to  Ihe  con- 

clusion the  public  is."    Everything  gets  handed  on  to  ih<- uliiinat   nsumer  these  days. 

REVOLUTIONS  make  business  Eot  bankers.  Mexico  is 

borrowing  $10,000,000  in  the  United  States,  and  China 
lias  taken  the  first  installment  of  her  $300,000,000  inter- 

national loan. 

MONEY  made  in  mining  finds  its  way  into  all  the  avenues 
of  industry,  and  beyond.  Some  $15,000,000  from 

South  Africa  is  to  go  to  various  charities  by  virtue  of  the 
will  of  Sir  Julius  Charles  Wemher. 

CORNELL  UNIVERSITY  has  been  given  a  sufficient 

sum  to  provide  new  shops  for  the  mechanical  depart- 
ment, and  it  is  most  appropriate  that  this  gift,  by  Mrs. 

F.  0.  R.  Rand,  is  to  be  a  memorial  to  J.  R.  Rand  and  his 

son,  who  have  done  so  much  in  application  of  mechanical 

engineering  to  industry. 

ORGANIZATION  of  the  Canadian  Mining  &  Explora- 
tion Company,  with  a  paid-up  capital  of  $2,500,000, 

is  a  notable  event  in  Canadian  mining.  The  personnel  of 

the  company  augers  well  for  its  success,  and  not  the  least 
of  its  assets  is  an  engineer  so  well  qualified  as  Mr.  W. 
W.  Mem. 

SEARCH  for  tin  in  the  United  States  has  been  con- 
spicuously unsuccessful,  despite  the  large  demand  and 

high  price  obtaining.  Last  season  Seward  Peninsula  placers 

produced  a  small  tonnage  at  good  profit,  and  it  is  now  re- 
ported that  a  great  tin-bearing  lode  has  been  discovered  in 

the  Hot  Springs  district  of  the  Tanana  valley.  Confirma- 
tion of  this  report  would  be  the  best  of  good  news  not  only 

for  Alaska  but  the  whole  country. 

AN  interesting  suggestion  growing  out  of  the  Titanic 
disaster,  is  that  of  Mr.  Lewis  Nixon,  in  the  North 

American  Review,  that  lifeboats  be  housed  over  to  make 
their  launching  safer,  fitted  with  automobile  engines,  and 
lowered  by  their  own  power.  As  Mr.  Nixon  says,  there 
are  now  more  men  who  know  how  to  run  an  automobile 

than  to  pull  a  boat,  though  it  takes  a  striking  statement 
such  as  this  to  remind  us  bow  far  we  have  gone  on  the 
road  from  muscle  to  machinery. 

NOME  is  again  in  touch  with  the  rest  of  the  world  by 
steamer,  and  what  promises  to  be  a  particularly  busy 

season  has  opened.  One  firm  has  contracts  for  erecting  five 

dredges,  and  other  work  is  under  way.  The  revenue  cutter 

Bear  arrived  June  3  with  the  winter's  accumulation  of  mail, 

and  diggers  in  the  drift  can  now  read  up  on  the  'muck- 
raking' magazines.  The  Bear  reports  no  ice,  and  the  route 

has  been  opened  unusually  early.  The  Umatilla  sailed  from 

San  Francisco  June  1,  the  Victoria  from  Seattle  the  next 

day,  and  the  Senator  and  others  later.  This  annual  rush  to 
Nome  is  one  of  the  events  of  the  year  and  all  the  steamers 
were  crowded.  Late  comers  had  to  stand  aside  because  of 

the  new  rule  regarding  life-boat  accommodation,  but  there 
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were  no  restrictions  as  to  fresh  vegetables.    At  Nome  in  the 

spring  there  is  a   hearty  welcome   for  all  heads,  be  they 
i,  lettuce,  or  cabbage. 

SIMPLE  individual  problems  bw   te  difficult  when 

grouped,  according  t<>  the  bid  fable  of  the  bundle  of 

sticks,  and  the  metallurgist  is  not  lacking  in  pertinent  ex- 
amples within  his  own  field  of  work.  One  of  these  is  illus- 

trated in  the  investigation  by  Mr.  Will  H.  Coghill,  which 

is  concluded  in  this  week's  issue,  where  the  association  of 
silver  with  oxides  of  manganese  render  it  unamenable  to 

cyanidation.  The  remedy  is  apparently  simple;  to  sub- 

ject the  ore  to  a  preliminary  reducing  action ;  but  the  se- 
curing of  a  cheap  and  ellicient  method  of  doing  this  opens 

a  field  for  investigation.  Numerous  other  instances  at  once 

occur;  the  association  of  pyrite,  chaleopyrite.  and  zinc- 
blende,  the  occurrence  of  barite  in  ores,  tetrahedrite  as  an 
associate  of  silver,  and  titanite  in  iron  ores,  to  name  but  a 

few.  The  importance  of  mineral  associations  does  not 

always  receive  the  attention  it  deserves  in  studies  in 

economic  geology,  and  mineral  colligation  might  well  be 

elevated  to  the  rank  of  subdivision  of  the  general  topic  of 

economic  geology,  and  studied  at  some  length.  The  prob- 
lems of  technical  work  are  daily  becoming  more  complex, 

by  the  solution  of  the  simple  problems,  and  technical  schools 

continually  feel  t lie  pressure  t>>  equip  with  a  more  adequate 

training  men  to  solve  these  as  they  arise.  The  best  equip- 
ment is  that  founded  on  accurate  and  thorough  training  in 

the  basic  principles  of  scientific  work,  for  the  experienced 

civil  engineer  may  find  himself  called  upon  to  manage  a 

mine,  while  the  mining  engineer  is  commonly  called  upon  to 

solve  problems  in  civil,  mechanical,  electrical,  and  chemical 

engineering  in  the  practice  of  his  profession. 

Metallurgy  and  the  Rand 

American  metallurgists  are  highly  complimented  in  an 

article  on  'Metallurgical  Progress  on  the  Rand'  appearing 
in  The  South  African  Mining  Journal,  April  13.  That  there 

has  been  great  improvement  in  Rand  practice  is  evidenced 

by  the  decrease  in  cost  and  increase  in  recovery  from  the 

£.">  to  S(i  per  cent  of  pre-war  days,  to  the  95  to  96  per  cent 
obtaining  at  present.  Despite  this,  our  contemporary  points 

out  that  technical  progress  on  the  Rand  has  been  due  more 

to  adoption  of  devices  invented  elsewhere,  particularly  in 
America,  than  to  local  invention.  The  work  of  Mr.  W.  A. 

t'aldecott  is  cited  as  exceptional,  and  indeed  his  contribu- 
tions to  technology  have  deserved  and  received  wide  recog- 

nition. In  the  main,  it  is  insisted,  recent  improvements  in 

cyanide  practice  have  come  from  America.  Pachuca  agi- 

tators. Merrill  filter-presses,  and  Merrill  zinc-dust  precipi- 
tation, Trent  agitators,  Dorr  slime  thickeners,  are  all  quoted 

in  evidence.  The  work  at  the  Portland  mill  at  Colorado 

Springs,  including  the  building  of  large  revolving-drum 
filters,  giving  better  washing  and  deeper  submergence  of 

solution,  is  an  instance  of  the  activity  of  American  metal- 

lurgists in  improvement  of  cyanidation.  Such  recognition 

coming  from  a  foreign  technicSl  journal  of  high  standing 

is  flattering.  To  the  list  cited  by  the  Journal  many  names 

might  be  added,  for  the  metallurgists  of  North  America, 
including  the  United  States  and  Mexico,  have,  in  fact. 

made  important  contributions  to  cyanide  practice.  They 

have  made  the  process  practical  under  widely  different  con- 

ditions, and.  what  is  more  to  the  point,  they  continue  to 
devise  and  invent. 

If  American  engineers  have  been  more  inventive  than 

those  of  South  Africa,  something  must  be  credited  to  the 

genius  of  the  people,  and  something  to  differences  in  con- 
ditions. At  first  glance  it  would  seem  that  South  Africa 

and  North  America  offer  the  same  inducements  to  inven- 

tion. Both  are  still  in  the  stage  of  pioneering,  both  have 

been  settled  by. mixed  races.  Xew  conditions  are  met  in 

each  land  by  men  of  many  types  and  of  widely  varying 

experiences.  In  the  long  run  the  Union  of  South  Africa 

and  the  Oniteel  States  of  America  seem  sure  to  develop 

much  in  common.  At  present  they  are  both  great  mining 

countries.  When  the  possibilities  of  South  Africa  come 

to  be  recognized  and  the  attitude  of  the  people  toward 

colonists  changes  slightly,  reclamation  will  make  possible 

there,  as  in  the  Western  United  States,  a  large  agricul- 
tural development.  At  present  the  burghers  look  upon 

the  division  and  sale  of  land  as  almost  treasonable,  and 

ill  the  absence  of  a  working  population  of  small  land- 

owners, physical  labor  by  white  men  around  the  mines  is 

discouraged.  Men  become  inventors  because  of  the  wish 

to  minimize  their  work,  and  where  it  is  possible  to 

"let  George  do  it"  there  has  not  been  the  acute  personal 
incentive  to  perfect  a  machine.  There  being  no  necessity, 
few  inventions  have  been  born. 

Other  important  factors,  relating  to  gold-mining  espe- 
cially, have  been  the  organization  of  the  industry  and 

the  simplicity  and  great  size  of  the  Rand  orebodies.  It 

was  early  seen  that  the  field  was  unique  in  the  security 
offered  as  to  amount  and  uniformity  of  ore  reserves.  Any 

standard  practice  was  profitable,  and  methods  soon  reached 

a  degree  of  perfection  that  assured  a  good  profit.  The 

rush  was  then  toward  large-scale  operations.  On  this  the 

only  check  has  proved  to  be  the  limited  supply  of  native 

labor.  In  the  development  of  the  Rand  the  London  share 

market  has  been  the  controlling  motive.  Anything  which 

threatened  the  immediate  price  of  shares  was  not  to  be 

thought  of,  however  much  it  might  promise  for  the  future. 

The  great  scale  of  operations  made  any  change  in  treat- 
ment expensive,  and,  if  the  new  plan  proved  unsuccessful, 

thousands  of  dollars  would  be  lost  before  the  result  could 

be  determined.  In  the  meantime  shares  would  have  been 

unsettled;  and  that  fact  was  kept  always  before  the  Rand 

manager.  These  difficulties  are  successfully  met  elsewhere 

and  might,  we  believe,  have  been  better  met  on  the  Rand. 
At  the  Alaska  Treadwell,  after  the  cyanidation  plant  was 

completed,  a  question  arose  as  to  whether  it  would  not 

be  better  to  abandon  amalgamation  and  send  all  material 

directly  over  vanners  to  the  cyanide  plant.  To  test  the 

matter,  20  stamps  were  at  once  set  aside  and  the  flow  was 

rearranged  on  the  new  plan.  These  stamps  have  now  been 

fed  for  nearly  a  year  with  the  same  ore  as  has  gone  to 

the  20  next  them  operating  according  to  the  ordinary  plan. 

In  a  short  time  it  will  be  possible  to  tell  exactly  whether 

the  new  or  old  plan  is  better,  and  in  the  meantime  routine 

operations  have  not  been  interrupted.  While  tests  on  a 

large  scale  have  been  run  on  the  Rand,  not  enough  of  such 
work  has  been  done,  and  in  general  it  has  been  merely 

the  trying  out  of  practice  developed  elsewhere.  Even  in 
this  there  has  been  surprising  conservatism.  Butters  filters, 

despite  Mr.  Charles  Butters'  intimate  connection  with  Rand 
affairs,  have  only  just  been  introduced,  and  only  now,  under 

the  guidance  of  Mr.  F.  L.  Bosqui.  is  zinc-dust  precipitation 

coming  into  its  own  in  South  Africa.  The  margin  of  pos- 
sible additional  saving  on  the  Rand  is  admittedly  small, 

and  the  necessary  capital  expenditure  considerable,  but 

the  tonnage  still  to  be  treated  is  enormous,  and  nothing 
less  than  the  best  should  be  tolerated.  Cyanidation  was 

first  successful  on  a  large  scale  on  the  Rand,  and  we 
would  not  rate  the  contributions  to  metallurgical  progress 

made  by  Rand  metallurgists  as  low  as  does  our  South 

African  contemporary,  but  still  it  has  been  less  than  is 

in  consonance  with  the  magnificent  scale  of  things  in  the 

world's  greatest  goldfield,  and  there  has  been  far  too  much 

of  truth  in  current  gibes  at  the  'crusted  conservatism'  of 
the  Rand.     The  field  is  no  longer  young;  a  generation,  as 
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Courtesy  and  Etiquette 

Courtesy,  like  morality!  is  partly  basic  and  partly  ens- 
tamary.  Certain  seta  arc  fundamentally  right  and  wrong, 
others  arr  merely  inexpedient,  bnl  the  distinction  is  nol 
always  dearly  made.  A  serviceable  definition  of  etiquette 

it  thai  ii  is  customary  courtesy,  a  convenient  catalogue  of 
actions  thai  experience  has  shown  to  be  generally  desirable 
or  undesirable,  so  that  relations  with  others  may  be  guided 

without  tin'  ueoeaaity  for  deciding  each  case  upon  its  in 
dividual  merits.    Curiously  enough,  etiquette  is  treq   tly 
designated  eourtesy,  ami  we  speak  of  the  professional 

courtesy  between  physicians,  engineers,  ami  other  profes- 
sional men,  meaning  thereby  such  customary  relations  as 

experience  has  shown  i , .  produce  the  maximum  of  mutual 
satisfaction  ami  convenience.  Those  whose  work  is  along 
professional  lines  are  necessarily  aware  of  these  relations 

ami  thi'  reasons  therefor,  though  to  an  outsider  they  may 
appear  Strange  ami.  at   first  sight,  even  unreasonable.     The 

etiquette  of  the  engineering  profession  has  been  much  dis- 
oussed,  and  it  is  our  present  purpose  to  refer  at  some  length 
to  the  etiquette  of  journalism  and  literature,  a  field  in  which 

customary  courtesy  is  no  less  important  from  being  fre- 
quently misunderstood  or  overlooked.  To  the  experienced 

writer  it  is  already  familiar,  but  to  those  whose  ventures 
into  authorship  are  hut  occasional  and  infrequent  some 
further  discussion  will  lie  useful. 

Perhaps  the  commonest  breaeh  of  journalistic  etiquette 
is  the  sending  of  anonymous  contributions.  This  is  a  breaeh 

.'I  the  post-office  regulations,  as  well  as  of  etiquette,  and 
is  entirely  unnecessary,  in  addition.  Under  certain  circum- 

stances it  may  be  undesirable  for  an  author  to  attach  his 

name  to  an  article  or  letter  containing  information  of  suffi- 
cient interest  and  usefulness  to  the  profession  to  justify 

its  publication.  Such  being  the  case,  it  is  not  only  possible 
hut  proper  to  obscure  the  identity  of  the  author  behind  a 

Witn  de  plume,  while  securing  the  benefit  of  his  contribu- 
tion. But  in  every  such  instance  the  writer  must  be  known 

to  the  editor,  otherwise  opportunity  would  be  afforded  for 
those  so  disposed  to  say  covertly  what  they  are  unwilling 

to  allege  openly,  and  unpleasant  situations  and  legal  com- 
plications may  arise.  Every  communication  sent  to  a  pe- 

riodical must  therefore  have  the  author's  name  attached. 
Whenever  it  is  requested  for  good  reason  that  the  true 
name  be  not  published  it  will  be  withheld. 

Another  convention  frequently  ignored  is  that  requiring 
that  corrections  or  criticisms  shall  be  sent  to  the  periodical 
in  which  their  object  appeared.  Where  criticism  is  not 

personal  in  character  or  apparently  actuated  by  motives 

other  than  a  desire  for  accuracy,  and  contains  useful  in- 
formation, it  is  rare  for  a  journal  to  refuse  to  accord  it 

«qual  prominence  with  the  article  or  statement  criticized. 
When  criticism  is  addressed  elsewhere,  the  critic  both 

ignores  the  conventions  of  common  courtesy  and  journal- 
istic etiquette,  and  fails  to  secure  the  attention  of  the  larger 

number  of  those  who  may  have  read  the  statement  criticized. 
Any  criticism  of  a  statement  of  fact  should  invariably  be 

published  in  the  journal  in  which  the  misstatement  ap- 
peared, otherwise  students  or  investigators  may  later  come 

upon  the  erroneous  statement,  but  fail  to  find  its  correction, 
and  thereby  be  misled. 

In  matters  of  usage  and  style,  etiquette  is  important,  the 
more  so  because  frequently,  almost  commonly,  it  fails  to  be 
recognized.  The  practised  writer  gradually  forms  a  style 
of  writing  which  is  peculiarly  his  own  and  which  is  graceful, 
pleasing,  and  accurate  to  a  greater  or  less  degree,  according 

t.,  in-,  measure  of  skill  ami  experience,  it  is  not  ■.<»  com 
monly  known  that  all  the  more  important  journals  have 

also  a  style  of  their  own.  founded  nol  only  upon  the  opinion 
of  the  editorial  staff  BS  to  what  is  preferable.  Inn  also  upon 

mechanical  considerations  necessarily  taken  into  account  if 
uniformity  of  appearance,  and  the  Mooring  of  accuracy  and 
efficiency  in  composition  and   proof  reading,  is  to  result, 

Whether  'program'  is  spelled  with  or  without  a  final 
i-  largely  a  matter  of  individual  preference,  bul  to  spell  it 
both  ways  upon  the  same  page  not  only  produces  an  un- 

attractive appearance,  hut  reacts  to  produce  :>  Careless  habit 
of  mind  that  will  bear  fruit  in  inaccuracy  in  matters  "f 
more  importance.  As  a  guide  to  authors,  editors,  composi- 

tors, and  proof-readers,  the  University  of  Chicago  Press, 

Ebl  example,  lias  prepared  a  loll  page  'Manual  of  Style,' 
and  the  proof  readers  associations  of  the  larger  cities  have 
adopled     voluminous    regulations,    which    might,     from     an 

engineering  standpoint,  lie  called  specifications,  as  to  spell- 
ing, punctuation,  and  other  matters  of  usage  in  style.  The 

style  followed  by  the  Minimi  and  Scievlifu-  Tress  is  essen- 

tially that  developed  in  'A  Guide  to  Technical  Writing.'  by 
Mr.  T.  A.  Rickard.    It  follows,  therefore,  that  the  style  of  an 

article  as  it  appears  in  print  i   forms  to  thai,  of  the  journal 
in  which  it  is  printed  rather  than  that  of  its  author,  if  the 
two  conflict.  To  most  authors  this  is  not  a  matter  of  im- 

portance, but  others  who  take  pride  in  their  peculiar  style, 
s,   limes  feel  a  sense  of  injury  at  changes  made  in  their 
contributions.  This  is  natural  but  unwarranted.  It  is  not 

practicable  for  a  journal  to  change  its  style  to  suit  the  in- 
dividual wishes  of  its  contributors  any  more  than  it  is  prac- 

ticable for  a  street-ear  to  stop  before  any  house  along  the 
line  in  order  to  suit  the  individual  convenience  of  a  patron. 

Since  the  introduction  of  the  typewriter  and  carbon 

paper  the  .submitting  of  manuscript  to  more  than  one  jour- 
nal at  a  time  has  become  a  not  infrequent  breach  of  jour- 

nalistic etiquette,  which  doubtless  arises  from  a  lack  of  pre- 
cision of  ideas  in  regard  to  the  publication  of  an  article  in 

more  than  one  journal.  Addresses  and  statements  by  those 

in  authority,  either  by  reason  of  office  or  professional 
standing,  are  likely  to  contain  so  much  of  interest  and  value 
as  to  warrant  publication  as  widely  as  possible.  Scientific 
investigations,  similarly,  may  justify  republication,  and  it 
is  customary  in  such  cases  for  the  author  to  ask  permission 
to  republish  elsewhere,  which  is  almost  invariably  accorded. 
This  is  so  well  recognized  that  weekly  scientific  journals 

commonly  publish  excerpts  and  abstracts  from  the  proceed- 
ings of  learned  societies,  with  the  usual  footnote  of  acknowl- 

edgement, without  waiting  to  secure  permission  to  do  so. 
The  publication  of  any  article  depends  upon  a  variety  of 
considerations,  and  it  may  easily  happen  that  when  an 
article  is  submitted  to  two  journals  simultaneously  it  may 

be  accepted  by  both,  whereas  neither  would  have  accepted 

it  knowing  that  it  would  be  published  elsewhere.  Conven- 
tion requires  that  manuscript  should  be  submitted  to  only 

one  journal  at  a  time,  and  where  this  is  productive  of  too 
great  inconvenience,  as  in  the  case  of  engineers  living  in 
remote  places,  it  is  possible  and  proper  to  endorse  upon  the 
manuscript  that  if  it  cannot  be  accepted  for  publication 

within  a  given  period  it  will  be  submitted  to  another  jour- 

nal; any  editor  will  be  glad  to  observe  the  author's  wishes 
in  this  regard. 

Many  other  points  of  journalistic  etiquette  can  receive 
but  the  briefest  mention.  Technical  journals  differ  from 

daily  papers  in  many  respects,  and  the  best  way  to  prevent 

information  leaking  out,  is  to  accord  it  freely,  with  a  re- 
quest that  it  be  withheld  from  publication.  Where  it  is  de- 
sired that  information  be  not  given  out  before  a  certain 

date  it  should  be  so  marked,  and  the  request  will  invariably 

be  respected.  But  the  best  guide  as  to  the  observance  of 

journalistic  etiquette  is  innate  courtesy,  aided  by  an  intelli- 
gent observation  of  the  usage  of  others. 
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Genesis  of  Silver-Lead  Ores  in  Wardner  District,  Idaho— II 

By  Oscar  H.  Hei;siiv.y 

SlM-LIVAN    PYFITE    DISSEMINATION 

Most  of  the  rock  in  what  may  be  called  the  'vein  zone'  in 
the  Sullivan,  Bunker  Hill.  and  Last  Chance  mines  has  a 

rather  dark  gray  color  which  is  generally  due  solely  to  the 
dissemination  of  fine-grained  pyrite.  The  microscope  shows 

that  the  grains  have  good  crystal  outlines  and  many  of  them 

are  perfect  cubes.  They  are  perhaps  most  abundant  in  the 
serieitic  matrix,  but  also  occur  in  the  quartz  grains.  This 

is  another  ca^e  of  metas   atic  replacement,  and  it  has  occur- 
red on  a  large  scale  for  it  is  present  in  practically  all  the 

Lower  Revctt  qnartzite  between  the  Sullivan  and  Buckeye 

faults,  though  in  places  it  is  so  light  that  the  rock  retains 
its  white  color,  and  in  other  places  it  is  so  abundant  that  the 

rock  appears  like  a  very  tine  grained  aggregate  of  .-olid 
pyrite.  Going  northwestward  between  the  Sullivan  and 
Buckeye  faults,  the  Lower  Revett  is  succeeded  by  Upper 

Burke  strata.  The  first  600  to  900  ft.  is  largely  'white  Burke' 
in  which  there  is  little  disseminated  pyrite.  then  comes  a 

band  of  distinctly,  hut  not  very  strongly  pyritic  rock,  fid- 
lowed  by  a  narrower  band  in  which  the  disseminated  pyrite 
is  fairly  strong,  the  whole  having  an  average  width  of  aboul 

1500  ft.  Beyond  that  is  barren  light-colored  rock.  The 
most  favorable  rock  is  the  lightly  serieitic  qnartzite  of  the 
Lower  Revett. 

I  regard  the  Sullivan  fault  as  the  original  foot-wall 
limit  to  this  pyrite  replacement,  because  the  heavy  dis- 

semination generally  thins  rapidly  in  the  few  feet  of 

sheared  rock  over  the  gouge,  gets  a  further  marked  de- 
crease at  the  gouge,  and  beyond  that  occurs  only  as  a  light 

irregular  fringe  not  usually  extending  nunc  than  10  or  15 

ft.  beyond  the  gouge.  On  the  hanging-wall  side,  the  pyrite 
extended  in  places  much  beyond  the  Ollie  McMillin  fault. 
and  the  Buckeye  fault  marks  the  approximate  limit,  though 
it  is  more  recent  in  age.  The  country  beyond  the  vicinity 

of  these  faults  has  some  pyrite.  but  it  is  sporadically  dis- 
tributed and  is  of  a  different  type.  The  pyrite  zone  is  of 

the  nature  of  the  'fahlbands'  so  common  in  some  dis- 
tricts. The  main  portion  of  it  is  a  block  of  Lower  Revel  I 

qnartzite  which,  before  faulting  by  the  ('ate  faults,  was  at 
least  4000  ft.  long  and  a  large  part  of  it  SOO  to  1200  ft.  wide. 

dipping  southward  with  the  bounding  faults.  The  amount 

of  pyrite  apparently  does  not  change  in  a  vertical  depth  of 

1200'  ft.  or  what  was.  before  theCate  faulting,  2500  ft. Generally  the  mineralization  was  exclusively  pyrite.  hut 
I  am  not  certain  that  disseminated  siderite  that  occurs  in 

parts  of  the  zone  is  not  genetically  related  to  the  pyrite. 
The  pyrite  is  clearly  older  than  any  lead  mineralization 

that  has  produced  commercial  orebodies.  Further,  most  of 
the  fault  gouges  in  the  mines  owe  their  dark  color  to 

grinding  of  the  pyritic  rock.  In  fact,  the  thorough  dis- 
tribution of  the  pyrite  in  the  zone  required  the  absence 

from  that  zone  of  any  strong  gouges  or  zones  of  shearing. 

In   constructing  sections,   it    became   apparent   thai      si 

of  this  block  differs  structurally  from  any  other  of  the 
district  in  that  it  is  the  only  oife  in  which  the  Lower  Revett 

stands  a  fair  chance  of  persisting  to  very  great  -depth.  It 
was  thrust,  by  the  Ollie  McMillin  fault,  whose  displacement 

may  he  over  10.000  ft.,  far  down  into  the  Prichard  slate, 
so  deep  that  perhaps  it  reached  the  zone  of  fiowage  and 
became  impermeated  by  hot  solutions  under  great  pressure 
which  ascended  along  the  beds.    Indeed,  it  may  have  reached 

ill.-   vicinity   of  the   I   zonitic  magma   and  the  ascending 
solutions  may  have  come  £i    the  superheated  zone  near 
the  magma.  The  iron  may  have  been  derived  from  the 
iron  carbonate  so  abundant  in  the  rocks  of  the  region  and 

sulphur  may  bavi  been  supplied  by  the  magma  in  the  form 
oi  hydrogen  sulphide  emanations.  It  is  true.  also,  (hat  the 

Prichard  formation  may  have  furnished  the  necessary  con- 
stituents, and  magmatic  influence  is  not  indispensable.  The 

solutions  did  not  at  depth  come  into  contact  with  any  rocks 

ig  had  and  zinc,  although  the  disseminated  lead  and 

zinc  deposits  were  already  in  existence  in  a  neighboring 
block  and  the  two  mineralizations  overlap  in  the  Middle 
Blue  Bird  tunnel.  The  solutions  broke  through  the  small 

Ollie  McMillin  gouge  and  also  penetrated  into  the  Upper 
Burke  within  the  zone  until  the  physical  characters  of  the 
strata  became  too  unfavorable. 

PHIL  Sheridan  Type 

The  Phil  Sheridan  mineralization  consists  chiefly  of 

siderite  and  coarse  pyrite.  with  subordinate  amounts  of 

quartz  and  zincblende,  but  no  galena.  Its  outcrops  con- 
sist of  cavernous  masses  of  limonite  with  a  skeleton  of 

qnartzite  fragments  and  quartz  seams.  This  usually  yields, 

upon  assay,  a  little  zinc  and  silver,  and  sometimes  traces  of 
gold,  but  little  or  no  lead.  The  masses  are  usually  without 

definite  limiting  features,  grading  irregularly  into  the  un- 
altered qnartzite,  but  in  a  few  places  they  may  be  limited 

on  one  side  by  a  fault  gouge.  The  quartzite  fragments  re- 
maining in  the  mineral  masses  do  not  usually  have  the  char- 

acter of  those  of  an  ordinary  breccia  and  the  relation  be- 
tween them  and  the  iron  minerals  suggests,  as  pointed  out 

by  Et.  I).  George,  metasomatic  replacement.  Even  where  the 
Phil  Sheridan  minerals  constitute  the  bulk  of  the  rock,  the 

original  bedding  planes  are  apparent.  The  quartzite  frag- 
ments have  disseminated  pyrite  as  in  the  same  beds  at  a 

distance  from  the  Phil  Sheridan  bodies.  I  am  inclined  to 

see  a  close  relation  between  the  two  types  of  mineralization. 
the  Phil  Sheridan  perhaps  representing  the  extreme  phase 

of  the  replacement  process,  of  which  the  Sullivan  dis- 
semination of  pyrite  is  a  weaker  and  earlier  phase. 

A  large  body  of  oxidized  Phil  Sheridan  mineralization 

occupies  a  zone  100  to  150  ft.  wide,  paralleling  the  Hoff- 
man fault  on  the  south  side.  Samples  have  assayed  up  to 

6.60  oz.  silver  per  ton  and  one  yielded  0.5%  zinc.  I  have 

seen  a  little  ehalcopyrite  in  places.  Bunches  of  limonite 
are  distributed  thence  northwest  along  the  Buckeye  fault 

in  a  zone  mostly  80  to  140  ft.  wide  to  the  centre  line  of  the 
Last  Chance  claim.  Down  through  the  Last  Chance  and 

Bunker  Hill  mines,  this  zone  may  be  seen  at  a  number  of 

points.  It  occupies  the  hanging-wall  side  of  the  vein  zone 
and  where  it  sets  in  the  lead-bearing  ground  practically 
ceases.  It  is  a  characteristic  of  the  Phil  Sheridan  bodies 

that  they  tend  to  have  an  oblique  position  in  the  vein  zone, 

diverging  from  the  foot-wall  toward  the  west. 
Southeast  of  the  Hoffman  fault  it  is  widely  distributed 

within  the  vein  zone,  but  its  strongest  development  was 

in  a  comparatively  narrow  zone  accompanying  the  Motor 
seam.  Thence  eastward  Phil  Sheridan  bodies  are  scattered 

as  far  as  the  vein  zone  may  be  traced.  The  outcrop  of  one 

-  -aid  to  assay  3  or  4  oz.  silver  per  ton,  but  no  lead.  An- 
other is  associated  with  several  thin  nearly  vertical  fault 

gouges.  Some  of  it  is  said  to  assay  5  to  li  oz.  silver  per  ton 
and  no  lead.  Several  bunches  of  quartz,  ehalcopyrite.  and 

argentiferous  tetrahedrite,  some  of  which  assayed  42. S  oz. 
silver  per  ton  and  8.66$  copper,  with  no  lead  or  gold,  are 
probably  special  concentrations  of  the  copper  and  silver 

minerals  that  are  present  sparingly  in  the  siderite-pyrite 
bodies,  and  elsewhere;  also,  the  silver  appears  to  be  in 

association  with  tetrahedrite. 
The  Phil  Sheridan  mineralization  seems  to  characterize 

an  east -southeast  belt  that  lies  two  miles  south  of  the  South 

Fork  of  the  Cneur  d'Alene  river  from  Kellogg  to  Mullan. 
On  Placer  creek  a  tunnel  exposes  large  irregular  bodies. 
largely  of  siderite.  some  pyrite,  a  trace  of  copper  minerals, 

but  practically  no  lead.  A  siderite  zone  said  to  average 
UK)  ft.  wide  and  traceable  17,500  ft.,  south  of  Mullan. 

seems  to  be  essentially  barren  of  lead.  I  have  seen  small 
bodies  near  the  Polaris  mine  and  at  three  prospects  in 

Moon  gulch.  In  short,  the  Phil  Sheridan  mineralization 

may  have  been  widely  developed  in  the  Coeur  d'Alene  dis- 
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irn-1   111  connection   with   the  east-southeast    faults  of  the 
■  I  system,  ding  the  formati   i  com- 
.il  orebocbea,  nml   many   large  outcrops  of   In   ite 

unit  quart/  are  of  no  prospective  value  because  the}   do 
■  down  into  I'bil  shiriilitn  mineralisation.    The  I'liil 

Sheridan  solutions  generally  iliil  not  •   e  int<   ntacl  with 
liinl  01  else  Ihey  were  ehemieallj  nnfltted  to  dissolve  and 

redepoail  it.  Tin'  latter  is  improbable,  especially  as  Ihey 
wan  able  to  handle  /inc. 

Bun  Bikii  Tvpk 

The  Blue  Bird  one  are  characterised  by  the  presi 
derable   pyrite.     Local   variations,  which  will   be  de 

.1  separately,  may  qoI  iill  be  of  the  same  age,  but 
they  apparently  represent  a  distinct   Btage  of  mineraliaa- 

tion  succeeding  the  I'liil  Sheridan  Btage.     They  are  con- 
nected genetically   with  ti  faults  of  the   fourth 

system.     The  Government  Qulch,   Klk  Creek,  West    Pork, 
ami  Big  Creak  (as  mapped)  faults,  all  normal,  with  north- 
Dorthwest  eourses,  nearly  vertical  dips,  and  downthrow  on 

the  east  of  '27iiu  it.  in  one  case  nml  probably  more  in  the 
others,  constitute  the  third  system,  due  t"  pro- 

rive  subsidence  toward  the  east  or  progres- 
sive uplift  toward  the  west    The  Jackson,  Buck- 

eve,   Oakland,   and    Norman   are   the    principal 
faults  of  the  fourth  system  ami  mark  a  sen.-  ,1 

thrusts  from  the  southwest.  Subsidiary  faults. 
of  displacement  varying  from  25  to  200  ft,  in- 

clude the  Sierra  Nevada.  Caledonia,  Viola,  Motor, 
McXally.  Williams.  East,  Bryan.  Governor,  and 

seams  'A.'  'B.'  •('.'  and  '1>.'  The  Blue  Bird  ores 
ai.-  c.innected  with  the  small  faults  rather  than 
the  more  important  ones. 

Small  seams  and  pockets  of  pyrite,  zinchlende, 
and  galena  are  scattered  through  a  block  between 
the  Upper  (ate  and  Buckeye  tanks,  under  Blue 
Bird  gulch.  The  percentage  of  zinchlende  is  un- 

usually high,  even  for  the  Blue  Bird  type:  fine- 
grained dark  brown  blende  is  as  abundant  as  the 

galena.  This  is  also  the  block  in  which  the  dis- 

seminated zinc  and  lead  deposits  enter  the  region 
ot  Blue  Bird  scams  and  pockets.  The  natural  in- 

ference is  that  the  Bine  Bird  blende  and  galena 
were  derived  from  the  disseminated  deposits,  the 
latter  being  notably  richer  in  blende  than  galena. 
Elsewhere  in  the  mines  where  the  Blue  Bird 

ores  are  farther  from  the  disseminated  deposits,  the  per- 
centage of  galena  is  higher.  It  is  a  matter  of  common  ob- 

servation in  the  Coeur  d'Alene  district  that  veins  become 
proportionally  richer  in  sphalerite  with  depth,  presumably 
toward  the  source.  I  consider  that  we  have  here  evidence 
pointing  toward  the  disseminated  zinc  and  lead  mineraliza- 

tion as  the  source  of  the  lead  and  zinc  of  the  Blue  Bird 

orebodies.  The  pyrite  may  have  come  from  the  Sullivan 
pyrite  dissemination  and  the  relatively  small  amount  of 
siderite  present  from  the  disseminated  siderite.  Thus  we 
have,  in  earlier  mineralizations,  the  elements  of  the  Blue 
Bird  and  all  we  need  is  a  new  set  of  fractures  to  change 

the  course  of  the  ascending  currents  and  cause  the  deposi- 
tion of  galena  in  a  zone  in  which  formerly  deposits  free 

from  it  were  formed.  The  Blue  Bird  solutions  primarily 
circulated  along  cracks  in  the  quartzite,  possibly  attacking 
the  walls  somewhat;  but  it  is  true  throughout  the  mines, 
with  one  important  exception,  that  fissure  filling  and  not 
metasomatic  replacement  of  quartzite  was  the  predominant 
characteristic  of  the  Blue  Bird  stage.  It  is  a  curious  fact 
that,  with  one  notable  exception,  the  Motor  zone,  the  so- 

lutions avoided  the  large  bodies  of  Phil  Sberidan  miner- 
alization; the  latter  cemented  the  rock  into  masses  that 

were  not  easily  broken,  and  so  were  generally  impermeable 
to  the  Blue  Bird  solutions. 

The  most  important  development  of  the  Blue  Bird  type 
is  in  the  block  bounded  by  the  Buckeye,  Hoffman,  Upper 
Cate,  and  Lower  Cate  faults  and  extending  also  into  the 

Upper  Burke  beyond  the  Tyler  fault.  The  hanging-wall 
limit  is  the  large  body  of  Phil  Sheridan  mineralization 
until  it  dies  out,  and  thence  the  Buckeve  fault  to  the  Lower 

(ate   fault     This  -rent   ma  ■    tl„-  sur 
m  about  3500  ft.  long  and  mostlj  200  (••  500  it.  wide, 

is  traversed  bj  a  network  of  galena-bearing  veinlets  that, 

collectively,  constitute  a  gigantic  'stringer  lead.'  They  axe 
connected  with  a  series  ,,i  small  faults  whose  prevailing 
course  i*  aboul  N.  70  \V„  practically  parallel  to  the  strike 
of  tin-  bedding  planes.     Some  of  them  are  only  bedding 
plane  slips,  though  mOBl  oi  thcin  cut  the  bedding  at  small 
angles    and    arc    much    sleeper    than    the'    Cate    fault-.      A 
characteristic  feature,  especially  in  the  Last  Chance  mine, 
is  the  preset   f  many  winicis  of  ribbon  quartz.     The 

i. lined,   hard,  slightly   bluish   type.     A 

rather  fine-grained  pyrite.  a  rather  light  colored  eincblende, 
some  galena,  and  a  little  siderite,  tend  to  he  distributed 
along  tine  parallel  lines,  giving  the  rock  a  banded  appi 
ance. 

The    -cams    vary     fi      a     fraction    of    an     inch    to    30 
inches  in  thickness.  They  generally  strike  approximately 
parallel  to  the  small  faults  mentioned  above,  but  dip  at 

much   lower  angles,  30°   or  even    less  being  quite   common. 
Any  oi    cannot  be  followed  far  on  the  dip.  but  as 

BUCKEYE   FAULT. 
(Photo  by  \Y.  J.  Elmendorf.) 

they  occur  in  unbroken  succession  one  above  another, 
stopes  can  be  carried  up  on  them,  these  stopes  being  much 
steeper  than  the  individual  seams.  The  ribbon  seams  were 
certainly  deposited  in  open  fissures;  they  were  produced 
by  slight  movements  along  the  small  steep  gouge  seams, 
which  cracked  the  intervening  brittle  quartzite,  and  dragged 

the  blocks  apart,  making  a  'giant  breccia'  through  which 
water  circulated  readily  until  the  fissures  were  cemented. 
The  fact  that  the  seams  are  so  much  flatter  than  the  faults 
indicates  that  the  movement  along  the  steep  gouge  seams 

was  an  upward  thrust  of  the  hanging-wall  side.  The  py- 
ritic  Lower  Revett  yielded  more  open  fissures  than  the 
softer  Upper  Burke. 

In  large  portions  of  the  block,  particularly  toward  the 
hanging-wall  side,  the  seams  are  too  small  and  widely  sep- 

arated to  permit  of  mining.  They  increase  in  size  and 
numbers,  until  the  amount  of  waste  required  to  be  handled 
is  small  enough  to  permit  of  profitable  stuping.  In  some 
of  the  stopes  the  individual  seams  are  followed,  but  in 
others  the  mineralization  has  proceeded  to  such  an  extent 
as  to  make  a  veritable  breccia  of  quartzite  and  ore  min- 

erals, and  then  large  chambers  are  opened.  In  the  larger 
and  better  shoots  there  are  cores  in  which  the  ore  is  very 

rich,  in  places  considerable  bodies  of  nearly  pure  galena. 
The  roof  of  the  Drew  stope  in  the  Last  Chance  mine  at 
one  time  appeared  to  have  practically  solid  galena  10  by 
15  ft.  in  cross-section.  In  this  Drew  area,  it  is  evi- 

dent that  the  mineralization  was  effected  in  two  stages; 
the  lower  grade  ore  is  ordinary  Blue  Bird  with  pyrite  and 

blende  quite  noticeable,  but  the  higher-grade  ore  is  chiefly 
galena  with  some  siderite. 
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In  short,  the  so-called  ore-shoots  of  this  block  have  a 

commercial  limit,  that  is,  there  is  merely  a  gradual  fading 
of  the  degree  of  seaming,  except  in  a  few  places  where 

the  X.  7(1"  W.  seams  cause  a  decided  decrease  in  the  ore- 

scams  or  where  post-mineral  faulting  has  brought  rich 
ground  against  poor.  Changing  economic  conditions  will 
enlarge  or  decrease  the  size  of  the  shoots.  Four  principal 

shoots  or  rich  cores  may  be  made  out.  They  pitch  about 

S.  50"  W.  When  considered  in  relation  to  the  seams  of 

the  X.  70°  W.  system  with  which  they  are  connected,  they 
arc  seen  to  stand  en  echelon  to  each  other,  being  intimately 

related  to  the  foot-wall  limit  of  the  Blue  Bird  zone,  where- 
as the  gouge  seams  are  oblique  to  that  limit,  having  been 

controlled  largely  by  the  bedding.  The  details  of  these 

ore-shoots  would  unreasonably  lengthen  this  paper.  The 
most  eastward,  the  Hatton.  has  been  sloped  from  the  sur- 

face to  the  Cedar  level  of  the  Bunker  Hill  mine  and  has 

produced  about  160,000  tons  of  ore.  A  great  group  of 
more  or  less  connected  stopes  represents  the  Roberts  shoot 

which  extends  from  the  surface  to  a  vertical  depth  of 

about  700  ft.,  and  has  probably  produced  about  600,000 
tons  of  ore.  The  heart  of  the  Fan  ore-shoot  was  one  of 

the  most  persistent  and  straightest  orebodies  in  the  district 

and  is  represented  by  a  nearly  continuous  series  of  large 
filled  stopes  in  the  Last  Chance  mine  and  a  new  stope  in  the 
Bunker  Hill  mine.  It  extends  from  the  base  of  the  oxidized 

zone  to  a  vertical  depth  of  1000  ft.  and  has  produced  prob- 
ably over  600,000  tons  of  ore.     The  most  westward  si   t. 

the  Edna,  is  exceedingly  irregular,  but  can  be  traced  from 
the  base  of  the  zone  of  oxidation  to  a  vertical  depth  of  1300 
ft.,  and  to  that  depth  will  produce  probably  150,000  tons of  ore. 

The  block  of  Lower  Revett  quartzite  lying  southeast  of 
the  Flint  fault,  and  between  the  Motor  and  Sullivan  faults, 
contains  seams  and  orebodies  of  Blue  Bird  type  that  lie  in 
zones  that  strike  W.  to  N.70°W.  and  are  relatively  steep. 
As  they  are  much  steeper  than  the  Motor  seam,  they  must 
enter  the  Phil  Sheridan  zone  that  accompanies  that  seam. 
The  solutions  while  arising  in  the  steep  seams,  upon  reach- 

ing the  large  body  of  sidcrite  and  pyrite  of  the  Motor 
zone,  would  naturally  attack  it  and  replace  much  of  the 
siderite  by  galena,  blende,  and  other  Blue  Bird  minerals.  On 

the  No.  9  level  of  the  Sullivan  mine,  the  Motor  zone  is  ex- 

clusively Phil  Sheridan  mineralization,  and  a  group  of  Blue 
Bird  seams  lies  under  it.  They  first  reach  the  zone  in  the 
Morgan  raise  and  begin  to  form  an  orebody  of  the  Motor 
system.  This,  at  first,  is  very  small.  The  solutions,  once 
introduced  into  the  zone,  were  able  to  spread  as  they  as- 

cended. For  this  reason,  the  orebodies  lengthen  upward. 
Other  steep  Blue  Bird  seams  reached  the  Motor  zone  at 
higher  levels  farther  west  and  started  new  ore-shoots  up- 

ward in  the  zone.  The  solutions  were  at  first  confined  to  the 

lower  part  of  the  siderite-pyrite  zone  under  the  present 
seam,  but  as  they  ascended  they  penetrated  higher  in  the 
zone  until  no  part  of  it  was  free  from  them.  The  main  cur- 

rent continued  up  along  the  Motor  seam  and  formed  a  great 
orebody  that  has  been  mined  up  to  the  zone  of  oxidation.  A 
little  of  the  Phil  Sheridan  mineralization  was  missed  in 

places.  Practically  all  of  the  Motor  ore.  amounting  to  over 
700,000  tons  already  mined,  I  attribute  to  the  solutions  in- 

troduced into  the  Motor  zone  by  the  most  southeastward  belt 
of  Blue  Bird  seams.  The  explanation  is  such  a  simple  and 
rational  one  that  it  hardly  admits  of  doubt.  Furthermore, 
it  constitutes  the  best  evidence  that  the  solutions  that  de- 

posited the  Blue  Bird  type  of  ore  were  ascending. 
The  total  amount  of  ore  of  the  Blue  Bird  type  produced 

by  the  two  companies  in  whose  mines  it  occurs  may  have 
been  over  2,500,000  tons.  Tt  is  a  magnificent  showing  for 
this  type  of  mineralization. 

Buckeye  Type 

The  Buckeye  is  a  product  of  the  Blue  Bird  stage  that  is 
1   lined    to  the  vicinity  of  the   Buckeye   fault    and   consists 
chiefly  of  coarse  grained  dull  lustred  pyrite  containing 

clusters  of  moderately  fine  grained  galena  that,  either  by 
crushing  or  pari  decomposition,  readily  breaks  down  into  a 

powdery  hlack  substance.  Dark  brown  fine-grained  blende 
may   he   present.     In   the  vicinity  of   the  disseminated  zinc 

and  lead  deposits  I  which  the  Buckeye  fault  has  breccia  ted) 

assays  range  up  to  IK;  lead,  but  no  commercial  orebodies 
have  been  developed  on  this  type. 

Ontario  Type 

Faulted  areas  of  the  'vein  zone'  may  be  found  north- 
west of  where  the  fate  faults  first  cut  off  that  zone.  They 

are  occupied  by  Upper  Burke  strata,  most  of  which  is  bar- 
ren and  light-colored,  but  here  and  there,  especially  in  the 

bands  of  white  heavy-bedded  brittle  quartzites  and  along  the 
Cheyenne  and  Ontario  Footwall  faults,  there  are  irregular 

bodies  of  Ontario  type  whose  mineralization  varies  from  a 
light  stain  along  cracks  to  bodies  of  good  grade  ore,  tons  in 
amount,  as  on  the  Ontario  Deep  level.  This  ore  is  a  breccia 

of  non-pyritic  quartzite  cemented  by  rather  fine  grained 
galena,  with  a  little  white  quartz  in  seams  and  pockets  and 
traces  of  blende.  Southeastward,  it  passes  through  a  phase 

rich  in  fine-grained  pyrite  into  typical  Blue  Bird  seams.  The 
Ontario  gets  its  character  from  being  deposited  beyond  the 
zone  of  disseminated  pyrite.  It  is  sporadically  developed 
throughout  the  mineral  belt  from  Deadwood  to  Corrigan 

gulch. 
The  fifth  system  of  faults,  including  the  Iron  Hill,  Bulah. 

and  Last  Chance,  the  first  with  a  probable  displacement  of 

1000  1i..  are  simple  gravity  faults  that  may  be  due  to  length- 
ening of  the  arc  through  a  general  bulging  up  of  the  whole 

Coeur  d'Alene  region.  The  sixth  system  is  made  up  of  a 
number  of  normal  faults  of  small  displacement  that  cut  the 
Blue  Bird  orebodies.  They  include  the  Fan,  Cloke,  Dago. 

Rowe,  Sanger.  McGatlin,  and  Lackawana  'seams.'  some  of 
which  do  not  reach  the  surface.  They  were  probably  due  to 

slight  subsidence  toward  the  southwest.  Compression  again 
came  into  play  and  the  faults  of  the  seventh  system  may  be 
due  to  a  slight  thrust  from  the  south. 

Jersey  Type 

Under  this  heading  I  will  describe  a  system  of  veins  that 
have  courses  generally  lying  between  east  and  northeast  and, 
with  a  few  exceptions,  dips  south  to  southeast.  They  are 

commonly  known  in  the  district  as  'fissures';  they  are  more 
like  the  quartz  veins  of  other  districts  than  are  any  other  of 

the  Wardner  orebodies.  They  are  the  product  of  a  distinct 
set  of  fractures,  largely  thrust  faults  (the  seventh  system) 

of  comparatively  small  throw,  quite  at  variance  with  those 
of  earlier  and  later  periods.  They  are  very  crooked  and 

badly  cut  by  (lost-mineral  faults  generally  of  small  throw, 
but  the  great  pitching  troughs  and  arches  are  probably 

original.  Quartz  and  galena  are  the  predominating  min- 
erals: more  or  less  brown  zineblende  is  generally  present 

and  a  little  chalcopyrite  and  tetrahedrite.  Siderite  is  com- 
mon, though  not  conspicuous,  and  pyrite  is  present  only  in 

small  amount.  A  characteristic  feature  is  a  relatively 

high  silver  ratio,  apparently  due  largely  t"  argentiferous 
tetrahedrite.  Besides  the  fissure  proper,  there  is  generally 

much  galena  scattered  in  seams  and  pockets  in  a  zone  10 
to  50  ft.  wide  on  one  or  both  sides  of  the  quartz  vein  and, 

in  the  better  stopes.  much  of  the  ore  comes  from  this  breccia. 

The  Jersey  fissure,  which  has  been  extensively  mined  in 
the  Last  Chance  mine  and  is  now  being  stoped  in  the 

Bunker  Hill  mine,  originally  extended  from  the  vicinity  of 
the  Sullivan  fault  to  beyond  the  Buckeye  fault.  Starting 

at  the  surface  in  Upper  Burke  strata,  with  depth  it  passes 

the  Tyler  fault  into  the  hard  pyritic  Lower  Revett.  Tt  has 
a  dark  gray  to  black  gouge.  A  typical  specimen  of  Jersey 

ore  consists  of  a  breccia  of  white  quartz  fragments  ce- 
mented by  galena  and  other  minerals.  Where  the  quartz 

greatly  predominated  it  is  likely  to  be  a  thoroughly  shat- 
tered mass  with  galena  developed  along  (be  cracks.  Some- 
times pebble-like  pieces  of  quartz  may  be  picked  from  the 

galena,  leaving  a  rounded  cast.  There  were  evidently  two 
stages  in  its  formation;  in  the  first  the  hard  white  quartz 

vein  was  formed  without  much  galena.  Subsequent  move- 
ment along  the  fault  shattered  the  quartz  and  enabled 

galena-depositing  solutions  to  ascend  along  it.  The  main 
ore-shoot  averages  several  hundred  feel  in  length  and  is 
clearly  traceable  from  Bunker  Hill  No.  9  level  to  the  Last 

Chance  0  level.  2000  ft.  on  the  dip.  It  has  a  straight 
course,    almost    due    south,    which    is    practically    straight 
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down  "ii  tl»>  dip  of  the  rain  as  ■  whole.  In  ascending,  the 
main  ore  shoot  gradnaflj  improved  to  a  point  ■  lit i !•-  below 
when  il  pamoil  From  Lower  Revetl  into  Upper  Burke 
qnarfante,  end  tbenee  tbere  «a-  .1  gradual  decrease.  Tin- 

Ma--,  connected  with  the  development  of  a  great  eoneave 
enrve  which  becomes  of  lees  reditu  as  height  1-  attained. 
This  favored  the  maximum  of  crushing  of  the  quartz  vein 
ami  neighboring  quartaite.  The  production  of  the  Jersey 
Basure  when  it  hai  been  exhausted  down  to  Bunker  Hill  No. 

9  level  will  eonsiderabl]  en   I  100,000  tons, 
The  Praneis  vein  is  known  only  below  Bunker  Mill  No,  !• 

level.  It  originally  ended  near  the  Sullivan  fault ;  il  ex 
tends  thence  to  the  Lower  Cate  fault,  which  has  cut  and 
dragged  it  northwestward.  Ii  has  a  small  blue-gray  gouge 
like  that  always  found  with  tin'  Jersey  fissure.  The  ore  con 
-1-1-  of  much  shattered  white  vein  quartz  cemented  by  sul- 

phides ami  aiderite.    Subsequent  movement  has  granulated 
and  sheared  much  of  the  galena  near  the  gouge,  sn  that   il 
now  appears  as  extremely  fine  grained  steel-gray  bodies, 
often  a  fool  thick,  The  sincblende  in  places  is  In  irregular 
brown  patches  as  much  as  ii  in.  or  1  ft.  thick.  There  i- 
in  places  very  rich  lead  ore  several  feet  in  thickness,  be. 
shies  bunches  of  coarse  galena  in  the  neighboring  quartzite. 
There  is  a  well-defined  main  ore-shoot  between  250  and  300 
ft,  Inn;;  which  is  apparently  related  t"  a  sharp  hem!  in  the 
fissure,  making  of  il  a  steeply  pitching  anticline.  There  is 
much  additional  stoping  ground.  Because  the  Jersey  and 
Francis  have  the  si    general  strike  and  direction  of  dip, 
are  identical  in  structural  and  mineralogies]  characters,  and 
may  he  fitted  together  in  a  manner  supported  by  other 
features  of  the  vein  zone,  T  consider  them  parts  of  one  vein 
faulted  by  the  Cate  faults.  This  vein  passes  obliquely 
through  ore-shoots  of  the  Blue  Bird  type  without  any  of  the 
characteristic  seams  of  the  latter  cutting  it;  hence  it  rep- 

ots a  distinctly  younger  stage  of  mineralization.  It 
may  have  derived  its  galena  at  great  depth  from  the  Blue 
Bird  ore  seams  and  it  probably  will  yield  more  or  less  ore 
until  it  passes  entirely  to  the  eastward  of  the  Blue  Bird 

ground. 

The'Barr  fissure  lies  over  and  is  approximately  parallel 
to  the  Francis  fissure,  though  uniting  with  the  latter  at  one 
place.  It  generally  lacks  the  brown  zincblende  of  the  Fran- 

cis. On  Blinker  Hill  No.  12  level  it  has  a  strong  shoot  of 

good  ore. 
The  'N'  fissure  near  the  surface  is  a  persistent  vein  be- 

tween the  Lower  Cate  and  Republican  faults,  lying  under 
and  roughly  parallel  to  the  Jersey  fissure.  A  notable  feature 
is  its  crookedness  and  tendency  to  rapid  changes  of  strike 
and  dip.  It  was  produced  by  a  thrust  that  may  have  been 
five  times  as  great  as  in  the  case  of  the  Jersey.  It  starts  at 
the  surface  in  Upper  Burke  and,  with  depth,  crosses  the 
Buckeye  and  Tyler  faults  into  Lower  Revett  quartzite.  Two 
ore-shoots  are  discernible;  they  are  probably  related  to  the 
section  where  the  vein  passes  the  Tyler  fault  at  a  very  acute 

ansle.  The  Kemp  fissure  on  Bunker  Hill  No.  10  level  prob- 
ably represents  the  vein  under  the  Cate  faults.  It  originally 

ended  near  the  Sullivan  fault.  The  production  of  the  vein 
above  the  No.  9  level  will  probably  reach  100,000  tons. 
Shorter  and  much  less  important  fissures  of  the  same  system 
occur  at  various  places  in  the  mines. 

The  Sierra  Nevada  vein  has  the  form  of  an  anticline 

whose  axis  strikes  S.45°W.  and  descends  85  ft.  in  800  ft., 
until  it  reaches  the  Oakland  fault,  after  which  it  pitches 
more  steeply.  The  thrusting  and  arching  of  the  rock  over 
the  fault  opened  spaces  of  lenticular  shape  in  which  the 
vein  proper  was  deposited.  Perhaps  there  was  also  some 
metasomatic  replacement.  The  main  ore-shoot  occupied  the 
nearly  flat  portion  near  the  axis  of  the  anticline,  with  some 
lenses  probably  6  ft.  thick.  Much  of  the  ore  was  oxidized 
and  in  1SS7.  according  to  Ransome,  carried  47%  lead  and 
from  60  to  90  oz.  silver  per  ton.  The  production  of  the 
mine  is  unknown.  The  vein  is  extremely  crooked  and  is 
cut  off  on  the  northeast  by  the  Cate  faults. 

The  Caledonia  vein  is  probably  a  portion  of  the  Sierra 
Nevada  vein.  As  faults  I  place  them  in  the  fourth  system, 

but  there  was  probably  renewed  movement  and  mineraliza- 
tion in  the  Jersey  stage.     The  Caledonia  vein  is  extremely 

crooked  and  il  cut  by  many  faults  "I  small  throw  that  do 
imt  Mrioualy  disturb  position.    Than  is  always 
at  least  a  little  gouge,  with  small  quartz  lenses  distributed 

along  it.  and   mor   •  less  quart/,   in   scams  ami    1   kcts  hi 
tin   ighboring  quartzite,  often  extending  Hi  to  20  ft  from 
the  Basure  proper.  In  a  few  pla.es  where  it  is  parallel  to 
the  stratification,  the  gouge  1-  very  thin  and  the  mineraliza- 

tion light.    Qalena  seems  to  have  been  developed  largely  in 
distinct    shunts,   hut    letrahcilritc  seems  In   have    I   n    much 

thoroughly  distributed  along  the  vein,  which  may  be 
an   indication  of  two  periods  of  iniiicralizatinii.     The  metal 
-alts  have  been  largely  leached  from  the  vein  near  the  sur- 

face ami  carried   ilmvn    In   enrich   the   lower  portion   of  the 
oxidized  /<       Thus  we  And  much  limonite  in   the  vein 
near  the  surface,  hut  not  much  of  ailver  or  lead  minerals 

ami  no  visihh   ppcr  mineral.     In  descending  on  the  ore- 

JERSEY  VEIN    IN    BARNEY  DRIFT. 

(Photo  by  W.  J.  Blmendorf.) 

shoot,  lead  carbonate  and  silver  salts  become  apparent  and 
even  much  native  silver  appears  in  places.  Lower,  oxidized 
copper  minerals  are  added  to  these  and  smaU  bunches  of 

very  rich  ore  are  found.  The  copper  comes  from  tetra- 
hedrite.  Some  of  this  is  said  to  assay  as  high  as  3000  oz. 

silver  per  ton.  The  main  ore-shoot,  characterized  by  much 
galena  ore  of  high  grade,  is  about  400  ft.  long  by  the  crooks 
of  the  vein  and  its  western  limit  goes  down  on  a  course  S. 

15°  E.  It  is  flanked  by  less  definite  shoots  characterized  by 
rich  argentiferous  tetrahedrite  with  little  or  ho  galena. 

The  Senator  Stewart  vein  is  a  narrow  zone  of  mineralized 
rock  which  is  the  fissure  proper,  generally  only  6  in.  to  a 
foot  thickness  of  quartz  and  galena ;  where  the  vein  is  20  to 

30  ft.  thick  it  consists  largely  of  brecciated  quartzite  ce- 
mented by  galena,  blende,  and  some  quartz.  It  varies  in 

dip  from  nearly  flat  to  over  45°.  The  vein  is  cut  by  several 
vertical  faults  that  are  ore-bearing. 

The   Silver  King  and   Crown   Point   mines   developed   a 
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BerieS  "t'  veins  of  the  Jersey  type,  of  whicfa  llie  main  Crown 
Point  vein  dipped  20°  to  30°  northeast  and  the  ore  was  tut 
off  by  the  New  Era  fault.  The  orebody  is  reported  to  have 

ranged  from  1  to  2n  ft.  in  thickness;  first-class  are  is  said 
to  have  carried  li.V ;  lead  and  SO  oz.  silver  per  ton. 

In  the  block   of   Prichard  slate  that   lies   north   of  the 

Osburn   and   New   Era    faults   from   Deadw   1   guloh   west. 

there  is  a  group  of  east-west  veins  that  are  nearly  vertical 
or  dip  southerly  at   bigb  angles.     They  are  mostly  ribbon 
(|liartz.  with  pyrite.  blende,  and  a  little  galena.  They  air 
unfortunate  in  their  environment.  The  veins  of  the  Canyon 

Creek  group  near  Burke  are  of  the  Jersey  type,  except  thai 
they  have  northwesterly  courses  and  very  steep  dips.  It  has 

been  pretty  well  established  thai  they  cease  to  carry  ore  in 
commercial  quantities  after  they  reach  the  Prichard  slate. 

The  same  may  be  true  in  the  YVardner  district — we  are  will- 
ing to  concede  thai  it  is.  I  do  not  say  thai  any  of  the. 

known  veins  under  discussion  are  the  runts  of  any  of  the 

known  Jersey  type  of  veins  south  of  the  Osburn  fault,  hut 
that  they  are  members  of  the  same  system,  those  in  the 
Prichard  slate  very  low  in  lead  content. 

(To  Be  Continued.) 

Record  Sinking  on  the  Rand 

'The  southeast  shaft  of  the  Government  Gold  Mining 
Areas  (Modderfontein  )  Consolidated  was  sunk  233  ft.  dur- 

ing March,  which  is  certainly  a  record  for  the  Rajid  and. 

it  is  believed,  the  world's  record.  Great  credit  attaches  n> 
Martin  H.  Coomhe,  the  manager,  and  to  Messrs.  Lowson, 
Readhead,  and  Robar,  the  sinkers,  for  this  remarkable 

achievement.  The  previous  record  was  213  ft.  at  [he  Mod- 

der  Deep,  beating  thai  of  the  south  shaft  of  Brakpan 
Mines  in  July  10(17.  These  shafts  are  of  three  and  seven 

compartments,  respectively.  During  the  quarter.  583  ft. 
were  sunk  at  the  Slate  Mines,  which  is  also  a  record:  al 

any  rate,  it  compares  with  532  ft.  at  the  Brakpan  Mines. 

It  is  usually  considered  that  record  sinking  can  only  he 
attained  in  the  Khnberlev  slate,  and  it  has  been  said  thai 

n  monthly  record  depends  largely  on  the  date  at  which 

the  Kimherley  slate  is  entered,  so  that  the  greatest  pos- 
sible distance  during  the  calendar  period  can  be  sunk  in 

that  formation.  This  was.  however,  not  the  case  at  the 

State   Mines,  less  than  Sit  ft.   being  in   the  slate  shales. 

The  shaft  in  which  the  calendar  month's  record  has  been 
made  is  of  seven  compartments,  the  excavations  being  45 

bj  Id  ft.,  equal  to  450  cu.  ft.  area,  or  37.5  tons  per  fool 
of  shaft  in  the  solid.  The  total  tons  tallied  for  the  month 

as  hoisted  for  the  233  ft.  sunk  were  8155,  equal  to  35 
tons  per  foot,  which  comes  very  close  to  the  estimate.  The 

sinking  was  done  through  quartzites  and  slate  shales.  155 

ft.  of  quartzites  and  7S  It.  of  shales  being  pierced  during 
the  month.  It  is  noteworthy  that  only  one-third  of  the 

distance  was  in  the  Kimherley  shale;  previous  records  have 
been  almost  entirely  in  that  formation.  The  record  was 

made  from  1738  to  1971  ft.  Natives  do  all  the  hand  drill- 

ing and  shoveling,  82  natives  with  a  leading  sinker  and 

a  while  assistant  forming  the  shift's  sinking  crew.     Eight- 
11      shifts  are  worked   seven   days  a  week.     The  majority 

of    the   'boys'   drill    double    bund,    using   7-lb.    hammers,    the 
end  benches  only  having  'single-hand  boys'  at  work  on 
them.  The  shaft  is  laid  .ml  with  its  long  axis  on  the  dip. 
advantage  being  taken  of  the  bedding  planes,  the  great  ma- 

jority of  Hi,-  boles  being  inclined  to  the  north  against  the strata. 

Sinking  with  a  skip,  one  of  the  main  objects  striven  for 

is  a    Hal    bottom,   an    ideal    bottom   having  a   bench   only   at 

each  end.     'fbe  reas   f  this  is  the  greater   facility   for 
loading  the  broken  rock  int..  the  skips  and  getting  each 
skip  in  its  turn  int..  the  bottom  m  approximately  the  same 
level.      It    is  obvious   that    if   lln-   'benching'   system   were    in 
use  in  a  skip  shall  with  i be  engine  running  double  ami 
the  skips  landing  at  the  bottom  of  different  levels,  innu- 

merable difficulties  would   he  encountered,  such  as  tipping, 
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risk  of  kinking  the  rope,  either  running  the  skip  away 

empty  or  taxing  the  boys  unduly  by  shoveling  the  rock 

three  or  four  feet  higher  into  the  skip;  in  fact,  many  un- 
foreseen troubles  w.mld  he  encountered  which  would  cause 

delay  ami  probably  accidents,  Blasting  takes  place  every 

8  hours,  from  411  to  4.">  holes  completes  a  round  for  a 
skill  and  'squares'  the  shaft.  These  holes  are  drilled  from 
3  ft.  (i  in.  to  f>  ft.  in  depth.  Pour  are  drilled  abreast 

for  the  length  of  the  shaft.  The  side  holes  are  given  from 

a  plumb-line  hung  from  the  bottom  set.  Gelatine  used 

is  "s  in.  diameter;  lib-:;',  used  is  of  Cape  Explosives  Co. 
manufacture  and  33V3%  of  Modderfontein.  Bickford 

Smiths  '27  Special'  fuse  is  used,  and  Edgar  Allen  &  Co.'s 
green  label  %-in.  steel.  There  is  no  pump  in  the  shaft 
below  600  ft.,  the  water,  30  skips  a  shift,  being  bandied 

with   the  sinking  skips  from  'ring's'  at   various  points. 
Four  timbermen  are  employed  in  each  of  the  four  shafts 

which  are  being  sunk  on  the  Stale  Mines.  Two  men  and  six 

'boys  form  the  crew  at  the  bottom,  one  man  and  four  'hoys' 
are    on    the    hitches,    hearers,    and    permanent    guides,    and 

  J  man  and  one 'boy'  on  the  brattice.     All  timbermen  work 
morning  shift  only,  from  7  a.m.  to  3  p.m.,  and  only  for 

urgent  reasons  is  overtime  allowed.  After  the  sinking  shift 
is  in  the  bottom  and  hoisting  has  commenced,  the  two  bot- 

tom crew  men  go  down  with  their  lines,  stage  planks,  blocks, 

wedges,  and  helpers.  Their  first  duty  is  to  block  the  next 
t..  the  bottom  set  of  timbers,  using  the  bottom  set  to  cany 

their  stage  planks.  They  are  not  allowed  to  interfere  with 
the  skips  once  they  have  reached  their  place  of  work,  until 
the  sinker  has  finished  cleaning  up,  has  his  drills  down, 

and  has  started  his  'boys'  drilling.  Then  the  engines  are 
banded  over  to  the  timbermen,  who  take  them  to  hang 
the  next  set.  From  the  time  the  banksman  shackles  on 

the  first  pair  of  wall  plates  until  the  set  is  hung,  filled 

in.  tightened  up,  and  temporarily  blocked,  and  the  tim- 
bermen are  up  to  surface  with  their  stage  planks  and 

'boys',  is  an  hour  to  an  hour  and  a  half.  Timbermen  are 
not    allowed  lo  deal  with  light   ground  on  the  timber.     The 

sinker    is    res)   sible    and    is    compelled    to    take    it    down. 
Knowing  this,  he  is  careful  with  his  line.  If  a  set  of 

permanent  guides  is  required  or  a  set  of  bearers  to  be 
taken  down,  as  soon  as  the  timbermen  have  hung  their 

wall-plates  and  had  their  filling  in  timber  sent  down,  they 
hand  the  engine  over  to  the  other  man,  who  goes  on  with 

that  particular  work.  Fifty-seven  skips,  or  114  tons  of 
rock,  lias  been  hoisted  from  the  bottom,  one  set  blocked, 

another  hung  and  filled,  four  30-ft.  guides  hung  and  bolted 
up,  the  shaft  drilled  over  in  the  usual  manner  and  blasted 

a  quarter  of  an  hour  before  the  end  of  the  shift.  All 

hitches  are  cut,  bearers  placed,  and  timber  dropped  while 
the  shift  is  at  work  in  the  bottom.  The  shafts  carry  six 

8-in.  and  4-in.  penthouses,  two,  one  above  another,  in  each 

'dummy'  compartment.  Running  four  skips  in  a  7-eom- 
partment  shaft  gives  each  end  and  the  centre  compart- 

ment clear.     In  these  the  penthouses  are  placed. 
There  are  132  cu.  ft.  of  pitch  pine  in  each  set.  The 

timbers  are  7-ft.  centres.  6  ft.  3  in.  between;  wall-plates 

and  end  pieces  I'  by  II  in.;  centre  studdle  over  the 

joint,  10  by  7  in.;  corner  studdles,  8  by  8  in.:  interme- 
diate studdles,  10  by  4  in.:  dividers.  !)  by  7  in.  The 

guides  are  8  by  4  in.  pitch  pine,  carried  on  channel  brack- 

ets bolted  to  the  dividers.  One  inch  'joggling'  is  used. 
Lagging,  when  any  is  used,  is  12  by  12  in.  pitch  pine. 
Bearer  sets  are  put  in  approximately  every  12  ft.,  each 
hearer  being  made  up  of  three  pieces.  Under  the  end 

pieces  three  II  by  0  in.,  making  a  bearer  27  by  0  in.; 
under  the  dividers,  three  9  by  7  in.,  making  a  hearer  27 

by  7  in.  Hitches  are  cut  to  a  minimum  of  4  in.  in  the 
solid  surface.  Wire  plumb-lines  are  dropped  once  a  month 

i..  check  the  timber  ami  timbermen's  lines.  All  the  fram- 
ing, guides,  ladders,  and  rings  are  prepared  for  the  four 

shafts  by  three  men  by  band.  To  date  of  writing,  in  this 

shaft.  ()4  sets  of  7-ft.  centre  timber  has  been  put  in  posi- 
tion in  (if  consecutive  days.  This  in  itself  constitutes  a 

record,  and  is  one  that  will  be  difficult  to  beat.  Six 
hanging  bolts  on  each  side  are  required,  three  for  each 

half-plate.     'Waverley'  lVs-in.  iron  is  used  for  the  bolts. 
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in  two  halves,  mi. i  in.-  limply  linn 
jointed  on  n  divider,  do   plating  or  bolting   being  need. 

lb  of  the  two  wail-plate  halves  is,  respectively, 
ft.  !''_•  in.  and  30  it.  >'..  in.,  making  a  total  length 

•  ■i    ii  ii    t;  in.     The  dividan  an  '>  it.  6  in.,  giving  ■ 
■hafl  width  over  the  limlM-r  of  s  feet. 

Compartment  bum  an  u  follows:  The  sooth  or  pump 
eompartmenl  is  B  ft.  0  in.  by  6  it.  ti  inches  in  the  clear. 
Tl   Ibex  -iv  compartments  an  each  ti  ft,  6  in.  by  5  ft, 
in  the  clear.  The  pump  compartment  is  divided  as  fol- 

lows: J  ft,  B  in.  ladderway,  :i  ft,  ti  in.  for  repairing  cage, 

the  'runners'  4  in.  and  4%  in.,  being  l» >li <•<!  to  the  wall- 
plates,  and  2  it.  4  in.  for  pipe  bearers  and  columns.  The 
power  cables  an  carried  down  in  the  space  between  the 
wall-plates  and  the  repairing  cage  ends.  All  lights  used 
in  the  shaft  an  carbide. 

N'.i  fan  or  pipes  an  in  use.  A  wooden  chimney  is 
built  above  the  headgear  the  entire  ana  "I'  the  pump  com- 

partment. A  Jfe-in.  brattice  between  the  pump  compart- 
ment dividers  is  carried  down  with  the  timber.  This 

gives  a  natural  draught  of  from  20,000  to  25,000  en.  ft. 
of  air  per  minute  passing  over  the  shall  bottom.  Ten  min- 

utes alter  blasting,  the  bottom   i-  clear  of  smoke  ami  fume. 
The  shaft  is  equipped  with  a  modern  steel  headgear, 

llll  ft.  from  collar  to  platform,  covering,  of  course,  all 
the  compartments.  Two  double-drum  engines  are  in  use, 
on,-  a  geared  Bobey  10%  by  33-in.  cylinder,  one  a  Fraser 
A  Chalmers  direct  22  by  48-in.  cylinder.  All  the  drums 
are   S    ft.   diameter.     The   boilers   are   Babeoek   &    Wilcox 

MAP  OP  SOUTH   AFRICA. 

Dutch-oven  type.  A  50-drilI  Fullerton  compressor  is  also 
erected,  but  is  not  being  used.  The  winding  ropes  are  1% 
in.  diameter.  Sinking  skips  of  45  cu.  ft.  capacity  are 

used.  White  and  native  'change'-houses  and  workshops 
are  of  the  most  modem  design  and  construction.  Massive 
concrete  collars  have  been  put  in,  built  up  from  the  solid 
rock  to  from  5  to  6  ft.  above  the  surface.  The  shaft 

is  one  of  four  of  the  same  plan  being  sunk  on  the  prop- 
erty, which  probably  constitutes  a  record  for  the  world. 

The  average  sinking  for  March  in  the  combined  shafts 
was  694  ft.,  an  average  of  173  ft.  6  in.  for  each  shaft. 
The  total  tonnage  hoisted  was  24,290. 

The  officials  in  direct  touch  with  the  shaft  are  mine 

captain,  engineer,  and  foreman  boilermaker.  No  shift- 
bosses  or  foremen  timbermen  are  employed.  The  opinion 
is  held  that  a  shift-boss  hinders  and  acts  as  a  stumbling- 
block  in  the  way  of  the  man  who  is  doing  the  work.  The 
men  are  of  the  best  type  and  work  on  the  bonus  system. 
The  greater  the  footage  the  greater  the  pay  and  the  cheaper 
the  shaft  per  foot  sunk.  All  men  directly  connected  with 
the  sinking  join  in  the  bonus  list.  Engineers  work  an 
8-hr.  shift,  six  to  a  shaft.  The  whole  system  works  like 
clockwork  and  the  result  is  efficiency  of  the  highest  order 
and  good  sinking.  The  State  Mines  is  breaking,  hoisting, 
and  putting  on  the  dump  from  the  bottom  of  the 
shafts,    rock   at    a   cheaper   price   per   ton    than    the   great 

majorit]  of  the  producing  mines  can  stops  an. I  hoist  it. 
That  is  iin-  difference  in  efficiency,  though  concentration 
..f  work  lia-  lometbing  to  do  with  it.  The  highest  ton- 

nage   broken    per    hole    a\  n  ;|._.,-.|    ,,\,i    I  In-    month    was    2.23) 
tin    gelatine  consumption    being   0.467   lb.     The   nvi 
number  of  natives  per  shift  was  B2. 

Geology  of  Morocco 

By  M  utvi  hi.  Blake 

The  following  note-  concerning  the  geology  of  Morocco 
.in  of  interest  in  view  of  the  fact  that  present  conditions 
in  Morocco  an  likely  soon  to  permit  the  inauguration  of 
long-proposed  railway  projects  which  will  result   in  III. 
velopmciii   of  the  country.     These  ire  ool   offered  a-  of 
authoritative  nature,  but  are  generalizations  gathered  from 
persons  of  more  or  less  experience  whose  observations  have 
carried  them   into  various  parts  of  Morocco. 

The  general  geological  formations  an  of  Paleozoic  age, 
with  outcrops  appearing  in  the  high  ridges  of  the  Atlas 
hinterland,  ami  again  in  the  vicinity  of  Casablanca  and 
along  the  Mediterranean  sea  from  Ceuta  to  Alheucemas. 
The  wide  anas  between  these  outcrops  are  composed  mostly 
of  Tertiary  sediments,  between  which  are  irregular  layers 
identified  as  Mesozoic.  Granites  are  abundant  in  the  vicin- 

ity of  Marrakesh.  but  northeast  of  that  place  they  disappear 
or  develop  into  melaphyres.  Of  igneous  rocks  of  the  Ter- 

tian- period,  basalts  and  andesites  have  been  reported. 
Copper,  lead,  antimony,  manganese,  and  iron  ores  have 
been  repeatedly  discovered,  while  gold  is  said  to  exist  in 
the  regions  of  Sus.  In  the  Tertiary  sediments,  large  de- 

posits of  salt  are  obtainable,  and  the  possibility  of  extract- 
ing potash  salts  is  said  to  be  favorable.  In  the  outcrop- 

pings  near  Melilla,  rock  salt  exists  in  association  with 
large  deposits  of  iron  ore.  reported  to  be  of  high  quality. 
Deposits  of  gypsum  are  abundant  in  various  places. 

The  opportunity  for  developing  the  mineral  resources 
of  the  country  is  being  eagerly  awaited  by  persons  who 
have  secured  denunciations.  These  denunciations  signify 
that  the  mineral  wealth  within  a  radius  of  four  miles  of 

a  certain  point  has  been  filed  upon  as  the  maximum  which 

any  individual  may  claim  upon  pre-emption.  The  only 
requirement  for  such  a  claim  is  an  authorized  survey  by 
some  qualified  mining  engineer  acceptable  to  the  legations 
of  the  nations  concerned,  and  the  filing  of  maps  and  re- 

ports of  the  discovery  with  the  legation  of  the  claimant. 
Pending  the  promulgation  of  an  international  mining 

law.  which  has  been  under  advisement  and  discussion  by 
signatories  to  the  act  of  Algeciras,  including  the  United 
States,  no  mineral  rights  have  yet  been  definitely  acquired, 
but  allocation  of  them  is  to  be  recognized  upon  priority 
by  international  adjudication.  Already  four  or  five  mining 
syndicates  have  been  organized,  but  only  the  preliminary 
field  work  has  so  far  been  attempted.  Owing  to  the  ex- 

perienced character  of  some  of  the  persons  who  have  in- 
terested themselves  in  the  mineral  exploitation  of  the  coun- 

try, present  expectations  do  not  appear  to  be  speculative, 
especially  as  regards  the  existence  of  copper  and  iron. 

In  view  of  the  accessible  location  of  Morocco  and  its 

extensive  coast  line,  both  along  the  Atlantic  and  the  Medi- 
terranean, mineral  wealth,  in  whatever  part  of  the  Empire 

it  may  he  found,  is  not  likely  to  encounter  serious  trans- 
port difficulties,  especially  should  the  building  of  initial 

railway  enterprises  be  given  materialization.  In  any  event, 

present  conditions  appear  to  wan-ant  serious  inquiry  on 
the  part  of  responsible  persons  in  the  United  States  inter- 

ested in  mining  developments. — Daily  Consular  and  Trade 
Reports. 

A  railway  is  to  be  extended  by  the  Sorocabana  railway 
through  the  state  of  Sao  Paulo,  Brazil,  from  Salto  Grande 
to  the  port  of  Tibiriea.  The  government  will  supply  the 

capital  for  the  construction  on  a  basis  of  $16,000  per  kilo- 
metre plus  $440,000  for  the  purchase  of  rolling  stock.  In 

addition  to  this,  the  company  transfers  to  the  government 
all  its  rights  in  the  concession  for  the  line  from  Sao  Joao 
to  Santos. 
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Work  of  the  Amparo  Mining  Company 
in    1902,  with  mi  authorised 

.  which  Inn-  since  been 

in  2,000,000,  owns  the  Ban  Jul         :       ■   i>" 
mingo,   \m  Union,   Breen    S  I  anada,    (favidad,  and 
other  mim-.  KM)  pertenencias  in  Jalisco, 
ill  rioo     Tin-  company  is  owned  bj  Americana  and  its  main 
offlee  is  in  Philadelphia.    The  mine  office  is  al  Btiatlan.  The 

amp  mill  lm>  1060-Ib.  stamps,  Crnpp  tabs-mills,  Wil- 
fley  tables,   Dorr  classifiers  and  thickeners,  and    Pachuca 
agitators.     Details  of  operating  expense  are  given  in  the 
tables.    The  failure  of  electric  power  and  change  to  steam 

an-  responsible  tor  some  of  the  fluctuations. 

Daring  1911  the  mill  ran  339.676  days,  crushing  73.70.'* 
dry  metric  ions  ami  producing  in  bullion,  concentrate,  and 
slag  M ,425,650  j  from  mine,  W702.64;  shipping  a  total 

12^352.64. 

Operating   r.'.r;»  I 
M min-     t*:!"i(i.430.43 
Tramway  and  breaker        49,731.68 
Hilling        296,623.66 
Marketing          28,102.76 
General  expenses           93,621.66 

Per  Ton. 

P5.22 
0.67 

4.02 

0.38 
1.26 

Totals     t*S24.510.19       1*11.55 

l.i/n.  of  Gold  and  Silver  Produced. 
Gold.             Silver.  Premioms. 

Bullion      P670.233.40     PS91.808.97        

Concentrate,  alag   ..     180,092.87         102,965.71     I'J.   .t>. 

Total     P650.926.27      1*694,774.68     P2,660.16 
Ore  suit  in  mill  wat  produi  i  :l  at  folUnct;    Btoped,  inolnd 
    produced   by   development,   metric   tons,   68 

drawn  from  reserve  dump  al  times  ore  from  mine  was  not 
obtainable,  due  i"  accidents  and  failure  of  power,  6004; 
total,  74.393. 

h'litiinit  ft  i  stimuli  of  ore  in  mine:  Ore  folly  blocked  out, 
587.856  tons;  partly  developed,  118.779  tuns;  total,  706 
tons. 

Ore  broken  in  reservi  in  mini  :  Reserve  NTo.  1,  9838  tons; 
No.  2,  6295  tuns:  total,  16,133  Inns;  reserve  in  mill-bins, 
00(1  tons. 

Written  off  for  depreciation  of  plant,  P7S.237.51. 
Net  profit  for  year.  P406.760.13. 

Dividends  declared,  12',    on  $2,000,000  capital. 
The  cost  ot  fuel  during:  the  year  amounted  to  P107,000 

to  supplement  defective  electric-power  service.  The  ore 
fully  blocked  out  is  sufficient  to  run  the  mill  eight  years, 
crushing  at  the  rate  of  73.000  tons  per  year. 

Mini-rig 
DsvclopTHtnt "|tjn|».|  Jk  puAli 

Mining 
Market  -ing 

Qen«,*V  E*n«Tiit T.t.l  Co.ts 

Date Amovnt 
Co.r Amount 

Cot r.  b. 
Amount Colt 

Amount 
Colt 
Lti  ton Amount Colt 

p.-  ton 

Amount 
Colt 

(.■fen 

Amount Colt nir  ton 
Jen. 2? 27810.65 

6.01 

5678.8? 1  .04 
3598-93 

0.64 

25448.37 

4.49 

2  0  52.21 

0.38 4  134.76 

J    12 

78809.  75 

13.90 

Feb. 2.6 18701. 05 

«.<it 

80  89 -6* 
1     44 

3728.04 

0.68 
2  57  21  .  98 

4  .75 
1659. 78 

030 

7  1  3*.  37 

132 

75046 . 12 

15.  01 Mar    Co 2932  2   24 

5.95 

tll(l) 1.40 3166.25 0.4  5 
19307. 03 

3    89 

1382.48 

0.2  7 

74 14. 06 

I  51 

67898-  31 13.66 

Apr. S3 
19126.48 

4  93 95.7  6  3 
1  .  11 

2623.37 

0.4  8 

19162.87 

3- 54 

1978.32 

0.3  7 8245. oo 

1.53 
7o6  63.»7 

14.61 

Moy.  21 23378- 32 
527 

11449.03 ?     24 

28»1. 57 

0.  56 

17468.51 

3-43 

2761.65 

0.54 

7388.73 1.46 
65327. 81 

13.51 

Jun.18 
24104.  21 

625 

13461.78 2     49 
30  15.  85 

0.5  7 

21284.27 

3.93 

3306.67 

0.61 4  4  81. 29 

1.25 

71916.  1  3 14. 10 

Jul  .16 2935 5.  59 
5.44 

13222.55 
2.52 

3363.30 0.6  2t 222  70.  76 4.26 
2*3-1.38 

0.38 6624    43 1.  25 
7491 1 . 01 14.50 

Auy.13 24*29    53 
5  34 

9340.39 

1.  75 

5551.  t3 

O.  6  3 

25390.67 4.71 1726.69 

o.3t 

7364.27 
1.39 

73602.  58 

14.22 

Sfp.10 ? 3 594. 4  0 
5ofl 9*94. 17 

1    91 

5*4  3.  98 

1.13 2  3744.81 
4.8* 

1415.37 8.29 

707  4.0  2 

1.44 

70187.15 

14-49 

Oel.  6 24  45?. 09 
1.12 

9664.  50 

1  .58 
6670   38 

1.08 

26994. *o 4.  41 

1978.  03 

0.32 

5897. 73 

0.9  7 

77662.08 

12    98 

Nov.    5 29954.19 

4  64 

8849.  II 1  .37 3212.28 

0.  So 

22732.33 
3.  52 

2405-02 

0  38 

81  94.  97 1.21 

71369.91 

11.98 

Dec.  3 31575.93 4.51 
466  1  ■  39 

Oil 

3288.28 
o.*« 

22326  45 3.  21 
3195.71 

0.45 

8118. 70 

1.17 
73192.  47 

10.53 

Dec.  31 
2S510  .  23 

itt 
5670.  Bl 

on 

3328  40 
61.44 23931.19 

3-43 

2204   05 

J.31 

710  2.  11 

1.02 

70748   91 

9.88 

ISt  "130.4-5 
5.22 114062.  Ill 1.57 

497  31.68 

.6? 

296623.44 

4.02 

28102.76 

.38 

93621.66 

1.26 

9*0572. 3o 

13.12 

AMPARO  MINING  CO.  STATEMENT  OF  COSTS  (MEXICAN  CURRENCY)  FOR  TEAR  ENDED  DECEMBER  31,  1911. 

Sulphur,  Pyrite,  and  Sulphuric  Acid 

In  1911  sulphur  was  produced  in  Louisiana,  Utah,  and 
Wyoming,  according  to  W.  C.  Phalen  of  the  U.  S.  Geo- 

logical Survey.  The  principal  producer  was  Louisiana, 
but  in  both  Utah  and  Wyoming  the  output  in  1911  was 
greater  than  during  the  preceding  year.  The  production 
of  sulphur  in  the  United  States  in  1911  amounted  to  265,664 
long  tons,  valued  at  $4,787,049,  a  substantial  increase  both 
in  quantity  and  value  compared  with  1910.  It  is  estimated 
that  the  production  for  1911  is  very  close  to  the  present 
rate  of  consumption  in  this  country. 

The  production  of  pyrite  in  the  United  States  in  1911 
amounted  to  299,904  long  tons,  valued  at  $1,162,261,  an 
increase  of  58,292  long  tons  in  quantity  and  of  $184,283 
in  value  compared  with  1910.  These  figures  are  the  maxi- 

mum ever  recorded  by  the  Geological  Survey  for  the  py- 
rite industry.  Though  low-grade  sulphide  ores  of  copper 

containing  considerable  quantities  of  pyrite  and  pyrrhotite 
and  zinc  sulphide  concentrates  have  been  used  in,  recent 
years  in  the  manufacture  of  sulphuric  acid,  the  output  of 
pyrite  has  shown  a  great  increase  during  the  last  five  years, 

which   has  been   a   time  of  rapid   development  of  the  by- 
product  sulphuric  acid  industry. 

The  output  of  sulphuric  acid  in  1911  amounted  to  2,688,- 

456  tons  of  50°  Baume  acid.  Compared  with  the  figures 
of  the  censuses  for  1899  and  1904,  this  shows  increases  of 

great  magnitude. 

Six  cars  of  high-grade  ore  will  go  out  of  Cobalt  during 
the  present  year  to  Germany.  The  Crown  Reserve  com- 

pany has  renewed  its  contract  with  the  Government  of 
Saxony  to  supply  a  car  of  ore  every  second  month,  the 
ears  to  average  120.000  oz.  of  silver  each.  The  Saxony 
smelters  are  operated  by  the  Government  for  the  benefit 
of  the  silver  mines  of  the  country,  which  are  low-grade 
properties,  and  the  Cobalt  ore  is  required  to  raise  the 
average  to  a  point  which  will  pay  for  treatment.  The 
price  received  by  the  Crown  Reserve  for  its  ore  in  Savony 
is  a  little  better  than  the  New  York  price  of  silver,  the  in- 

crease in  price  being  sufficient  to  pay  all  the  charges  of 
shipping  the  ore  the  extra  distance.  Judging  by  the  output 
of  the  mine  last  year,  the  Crown  Reserve  will  deliver  one- 
fifth  of  its  total  output  to  Germany,  where  the  treatment  of 
cobalt-bearing  ores  is  highly  developed. 
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Refractory  Manganese-Silver  Ores — II 

By  Will  H.  Coghill 

(Continued  from  Page  7~>l.) 
The  sample  of  the  .Jalisco  ..re  tested,  amounted  to  all.. ill 

one-third  of  the  sample  screened  and  could  not  be  assayed 

because  sampling  would  have  involved  crushing,  but  cal- 
culating from  the  table  (IV)  gave  lti.99  oz.  silver  per 

ton  and  8.16%  manganese.  Three  products  were  made; 
the  tirst  looked  like  pure  pyrolusite,  the  second  contained 
small  pieces  of  dioxide  and  quartz  cemented  together, 

which,  if  the  reader  will  excuse  a  Joplin  term,  was  'chatty'; 
the  third  looked  like  nearly  pure  quartz.  (The  term 

quartz  is  used  for  simplicity  and  includes  many  light-col- 
ored silicates.)  For  want  of  better  names,  I  will  call 

these  'concentrate,'  •middling.'  and  'tailing,'  respectively. 
The  analyses  of  these  products  bring  to  light  some  aston- 

ishing relations.  The  amount  of  silver  found  in  the  con- 

centrate and  tailing  was  about  as  expected,  but  the  dis- 
covery of  a  middling  containing  practically  the  same  amount 

of  silver  as  the  concentrate,  and  only  about  one-half  as 
much  dioxide,  would  make  one  feel  that  he  has  got  some 

light  on  a  problem  which  has  perplexed  so  many.  In 
fact,  this  explains  at  once  why  .1.  B.  Empson  reported  of 
one  of  these  ores  that  in  a  concentration  test  the  tailing 

contained  as  much  silver  as  the  concentrate,  and  why  E. 

M.  Hamilton,  after  attempting  to  concentrate  a  refrac- 

tory manganese-silver  ore.  stated  that  "the  tailing  assayed 

rather  higher  than  the  concentrate."  Now  since  the  tail- 
iiiL'.  as  shown  by  Table  VI.  contains  only  12.80  oz.  silver 

and  71JL9J  (3.64-25  +  65)  "I'  the  material  in  the  mid- 
dling is  the  same  as  that  in  the  tailing,  it  is  apparent 

that  there  must  be  some  very  rich  grains  in  the  middling. 
Thus  the  part  that  I  had  expected  to  throw  away  became 
the  most  interesting,  and  indicated  that  the  amount  of 
refractory  silver  varies,  not  as  the  amount  of  dioxide,  but 

as  the  amount  of  cementing  material  and  is  therefore  at 

the  contact  of  the  dioxide  and  quartz.  Sixty  hours  grind- 
ing in  cyanide,  during  which  time  the  solution  was  changed 

twi.e.  extracted  61$  of  the  silver  in  the  tailing  (65). 
Under  similar  treatment  the  concentrate  (63)  yielded  on 

I3.4CJ.  and  the  tailing  from  this  test  was  given  subsequent 
treatment  as  shown  in  Table  VII. 

Table  VII 

JALISCO    ORE 

0.5  A.  T.  Concentration   (80-hour  treatment  in  KCN): 

7. 

o TO 

> 
TO 

Solution          66  2.28  13.4 
Residue           Solution      67  0.10  0.6 
(treated  in      Residue             Solution    68  0.68  4.0 

H.SO,)         (15  minutes     Residue     69  12.44  73.3 
treatment        Error    1.50  8.7 
in  dilute         
NH.OHl  17.00  100.0 

Here  it  seems  that  the  silver  is  slightly  soluble  in  sul- 

phurous acid  or  ammonia,  but  subsequent  tests  proved 
that  the  amount  is  small  and  depends  on  the  conditions. 

The  'error'  may  be  due  to  the  difficulty  experienced  in 
fluxing  the  residue  containing  the  manganese  salt,  to  the 
silver  being  put  into  such  a  state  that  some  of  it  adhered 

to  the  jar,  or  more  likely  to  a  loss  inclined  by  splitting 
the  sample  into  four  parts. 

The  most  interesting  feature  of  this  table  at  the  time 

the  tests  were  made  was  the  insolubility  of  the  silver  in 

ammonia.  This  was  supposed  to  prove  that  cement  silver 

was  not  present,   but   later  it  was   found  upon   making  a 

lest  on  silver  leaf  that  the  metal  is  practically  insoluble 

in  ammonia,  though  some  texts  say  that  it  is  soluble.  Dur- 

ing a  two-days  test  on  silver  leaf  in  ammonia  with  fre- 
quent aeration,  the  silver  finally  decomposed,  forming  a 

dark-brown  cloud  and  later  a  dark-brown  flaky  precipitate, 
but  this  change  was  too  slow  to  be  of  consequence.  There 

seemed  to  be  reason  to  suspect  the  formation  of  cement 

silver  (resulting  from  partial  precipitation)  in  the  sample 
as  it  was  indicated  that  the  acid  had  exerted  at  least 

some  solvent  effect  on  the  silver.  Now,  if  it  had  all 

been  converted  into  a  sulphate  or  sulphite  and  remained 
as  such,  it  would  have  been  soluble  in  the  amount  of 

solution  used,  but  since  the  greater  part  of  it  remained 
with  the  residue,  it  seemed  quite  probable  that  it  had  been 

dissolved  and  then  partly  precipitated  by  the  iron  of  the 
iron  oxide,  thus  making  cement  or  colloidal  silver.  All 

fears  of  cement  silver  being  formed  by  the  action  of  iron 
oxide  upon  the  silver  salt  were  dispelled  by  the  test  (70) 

following:  A  sample  of  the  ore  was  treated  with  sul- 
phurous acid  to  which  was  added  a  known  amount  of  a 

solution  of  silver  nitrate  (the  nitrate  was  of  course  con- 

verted at  once  into  a  sulphite  or  possibly  a  sulphate). 
The  test  was  allowed  to  stand  15  minutes  after  the  dioxide 

had  all  dissolved,  thus  exposing  the  silver  salt  to  the 

reducing  action  of  the  iron,  and  was  then  filtered  and 
washed.  The  assay  of  the  residue  showed  that  none  of 

the  silver  was  put  into  an  insoluble  state.  (71)  The  insolu- 
bility of  elemental  silver  in  sulphurous  acid  was  indicated 

by  a  test  on  silver  leaf,  the  silver  leaf  remaining  undis- 

solved and  without  discoloration  for  two  days  in  a  stop- 
pered bottle  in  the  presence  of  that  acid.  It  then  took 

on  a  color  similar  to  that  of  bornite  and  remained  in 

tl.is  condition  for  several  weeks.  Therefore,  it  is  seen 

that  elemental  silver  is  soluble  in  neither  NH.OH  nor 

H.SO,:  that  a  sulphate  or  sulphite  is  not  formed,  for  if 
it  were  it  would  remain  soluble  and  not  be  decomposed 
bv  the  iron  oxide,  making  cement  silver. 

Table  VIII 

JALISCO    ORE 

3 
(D  TO 

a 
=  3 

»  -3  TO 

> 
TO 

0.2  A.  T.  concentrate  treated  in  H.SO,: 
Solution           72 
Sand         73         0.52  7.6 
Slime          74         6.00         88.3 
Error       0.28  4.1 

6.80       100.0 

1.498 0.460 10.10 
380.00 

Before  investigating  Table  VIII,  which  contains  valu- 
able information,  a  certain  property  of  native  manganese 

dioxide  must  be  considered.  When  the  dioxide  is  dissolved 

in  sulphurous  acid  a  light  colored  nearly  gelatinous  pre- 
cipitate is  formed  which  remains  in  suspension  with  great 

persistence.  This  consists  probably  of  barium  and  cal- 
cium sulphates  formed  by  the  reaction  of  sulphuric  acid 

in  the  sulphurous  acid  upon  the  oxides  which  exist  as  im- 
purities in  the  dioxide.  Now,  in  dissolving  the  dioxide 

in  these  ores  the  same  sort  of  a  precipitate  forms,  except 

it  is  colored  a  brick  red  due  probably  to  the  limonite  in 

the  ore.1      (The  solution,  on   account  of  conditions   which 

•  In  fact,  admixtures  of  manganese  oxides  and  limonite 
are  known  to  occur  in  all  proportions,  ranging  from  man- 
ganiferous  limonites  to  manganese  ores  carrying  only  a 
trace  of  iron. 



8,  1012 MINING  AND  m  II  \  I  II  If  PRESS 

due   probabl)    i" 
phite,  iiml   in   luni   be  decolorized   ii|k.ii   bottling.) 

tiled  '■lime'   in   Table 
\  II  I.       T  iting    1 1 . ;  1 1 1 1 1  \     of    silica 

panted  verj  easO]  by  de 

Tin'   amount    of   silver   in   tbe   sand    (73)    corresponds 
dy  in  i lut t  in  the  lading  (85),  Imi  Ibe  concentration 
silver  in  tin-  slime  (7li  Buffleienl  to  give  an  assaj   of 

per  ton   jives   a  clue  thai   is  valuable,   for  the 
number  of  mills  treating  sand  ami  slime  separately  inns 

up  into  tl»'  hundreds  and  in  do  ease  is  there  sneh  s  segre- 
od  "t   silver  in  either  sand  or  slime.     This  indicates, 

then,  thai   bare  we   have  to  deal   with  silver  in   a   form 

iiml  lias  never  been  previously  met  in  an  ore. 
AfiiT  demonstrating  that  silver  is  released  during  the 

dissolution  of  t  h«-  dioxide,  forming  sneh  a  light  slimy 
product,  it  seamed  l>f -t  to  make  a  Beries  of  testa  to  de- 

termine its  chemical  deportment,  thai  is,  to  find  whether 

it  belongs  t"  class  .r,  y,  .-.  or  at. 

Silver. (Artificial 

[Native 

\s  Elemental 

!v  Combine
d 

.-  Elemental 

I  u-  Combined 

If  it  is  an  artificial  product,  it  would  be  expected  to 
partake  of  the  properties  of  any  precipitate  and  form 

slime.  It'  il  is  still  in  the  native  metallic  state,  remain- 
ing   unchanged    while    dioxide    dissolves,    sliming   is    not 

to  be  expected.  It'  in  the  native  combined  stale,  sliming 
i-  quite  possible,  for  it  is  likely  that  the  mineral  stephanite 
I  brittle  silver)  or  any  mineral  us  brittle  as  clialcopyrite. 
for  instance,  would  segregate  in  the  slime,  though  not  to 
such  an  extent. 

Table  IX 

JALISCO    OEE 

s 

<i 

<n 

H 
> o 
m p 

> 

in 

0.2  A.  T.  middling  (treated  in  HLSCL,  and  washed): 
Solution          75      0.18        2.7 
Residue  Solution          76      0.12        1.8 
(treated   15       Residue  Mercury          77      0.00       0.0 
minutes  in      1 15  mln.  vig-    Residue       7S      5.75      86.0 
acetic   acid,        orous  shak- 
decant  and  ing  with 
wash)  Hg) 

In  Table  IX  ( 7li )  shows  the  insolubility  of  tbe  silver  in 
acetic  acid,  and  in  so  doing,  it  certainly  eliminates  Ag,0 
from  y  and  probably  w,  though  I  am  not  informed  in  re- 
gard  to  its  action,  if  such  a  native  compound  exists. 

The  rest  of  the  table  deserves  notoriety  such  as  a  crim- 
inal receives,  therefore  I  will  ask  the  reader  not  to  place 

much  emphasis  on  (77),  which  shows  that  the  silver  was 
refractory  toward  mercury.  However,  it  led  me  to  majce 
some  calcining  tests,  which  are  shown  in  Table  X. 

Table  X 

CALCINATION'    TEST,     DIOXIDE    TAILING,    JALISCO    OBE 

(Calcined  %  hr.  after  H.S03  treatment,  then  amalgamated 
2  hours.) 

Per  cent 
No.  Temp.     Extracted. 
79         640  14.0 
SO           757  9.0 
81           885  7.0 

The  so-called  'dioxide  tailing'  used  in  this  table  and  tests 
following  is  the  result  of  thoroughly  cyaniding  a  hand- 
sorted  sample  containing  about  one-third  dioxide.  It  as- 

says 20.25  oz.  silver.  The  amalgamating  was  done  by 

grinding  with  mercury.  An  increased  temperature  of  cal- 
cination is  shown   to  have  reduced  the  percentage  of  ex- 

failing  to  n  .    b\  Hie  methods  oul 
lined  in  tables  l\  and  \.  wfcal  could  one  do  bul  lurn  to 

The  results  were  as  follow - 
(82)  Oxalic  acid  and  oxalic  plus  sulphuric  common 

solvents  for  MnO  converted  s  pan  of  the  silver  into 

an  oxalate  and  Bulphate,  respectively.  In  several  tests  1 1 ■•- 
dioxide  was  Ural  dissolved  in  sulphurous  acid  and  then 
^:v i'ii  tbe  above  treatment.  The  results  were  all  erratic 
and  proved  nothing  except  n  Mi^hi  solubility  in  all  ca 
tbe  highest  extraction  amounting  to  72.8  per  cent. 

(83)  'Hypo'  was  tried  both  in  the  presence  of  sulphurous 
aeid  ami  after  the  dioxide  had  been  dissolved,  bul  proved 

also  a  poor  solvent,  though  as  high  as  '<»< ;  of  tbe  silver was  extracted  in  one  case 
In  a  series  of  tests,  in  all  of  which  the  dioxide  had 

been  dissolved,  a  solution  (84)  of  Kl  |  llgl.  with  Bubse 

quenl  treatment  in  NaCl  extracted  47',  of  the  silver-;  is.">i 
agitating  15  minutes  in  JO',  Ilt'l  cold  obloridixed  40.3%; 
(87)  a  in-,  UNO,  solution  (cold)  extracted  66.79(  in 

4."i  minutes;  (86)  fourteen  hours  agitation  in  f>%  H,SO, 
extracted  7.4% :  while  (88)  a  hot  solution  of  the  same 

strength  extracted  7.">.4r;  ;  (SO),  a  concentrated  brine  solu- 
tion,  failed  absolutely. 

I  will  not  burden  the  reader  with  a  further  recital 

of  tests  which  show  the  perversity  of  this  mineral,  though 
I  have  before  me,  tabulated,  the  results  of  40  assays  which 
were  made  by  a  student  to  determine  the  dissolving  power 

(after  the  dioxide  had  been  decomposed)  of  the  follow- 
ing reagents  which  I  will  repeat  in  the  order  of  decreasing 

dissolving  efficiency:  HNO,  hot,  HNO,  cold.  KI  +  Hgl.. 

oxalic  +  H,SO,.  oxalic,  'hypo,'  H..SO,.  NaCl,  NH.OH.  Suf- 
fice it  to  say  that  the  best  is  a  poor  solvent.  What,  then, 

was  my  surprise  to  find,  (90),  that  a  3%  cyanide  solu- 
tion dissolved  89%  in  15  minutes,  and  (91)  96.3%  in  1 

hour,  a  dissolving  rate  comparable  with  that  of  silver 
chloride  in  trough  lixiviation.  Of  course,  I  was  quite  aware 
that  cyanide  was  a  good  solvent,  but  such  rapid  action  is 

not  the  ordinary  role  of  KCN.  Now,  what  about  the  crim- 
inal referred  to  in  (77)  which  indicated  that  mercury  was 

a  solvent?  This  test  was  repeated  and  made  (92)  in  the 
same  manner  as  before,  with  the  addition  of  an  ammonia 
treatment  which  followed  the  acetic  acid.  The  mercury 
extracted  nearly  all  the  silver.  In  short,  it  developed  that 
a  small  part  of  one  cubic  centimetre  of  dilute  acetic  acid 
was  sufficient  to  put  the  silver  into  such  condition  that 
an  amalgamation  was  impossible.  No  visible  films  were 
formed  on  the  mercury.  Taking  into  account  the  relative 
amount  of  materials,  it  would  seem  that  the  silver,  not 
the  mercury,  was  to  blame.  Just  to  clear  up  the  matter 
and  show  that  mercury  was  a  willing  solvent,  test  num- 

bers (93)  and  (94)  were  made  during  two  and  four  hours, 
giving,  respectively,  80.7%  and  87.6%  extraction.  These 
amalgamation  tests  now  harmonize  perfectly  with  those 
made  on  the  Arizona  ore.  The  lesson,  then,  to  be  empha- 

sized in  connection  with  Table  X  is  evident:  do  not  try 

to  amalgamate  after  calcining  the  acid-treated  ore,  though 
the  temperature  be  kept  low.  There  seems  to  be  an  in- 

cipient fusion  of  the  silver  or  gangue,  or  both,  which 

prevents  amalgamation. 
Ordinarily  it  would  be  possible  to  recapitulate  after 

such  a  series  of  tests  and  to  draw  accurate  conclusions, 
but  in  this  case,  if  one  conforms  to  the  statements  in  books 
on  chemistry  and  metallurgy,  he  must  concoct  some  unheard 
of  compound.  However,  after  correcting  an  erroneous  im- 

pression in  regard  to  ammonia,  everything  except  the 
peculiar  conduct  toward  acetic  acid  and  extreme  solubility 
in  cyanide  points  to  x — elemental,  artificial,  or  precipitated 
silver.  Now,  any  millman  would  view  with  disgust  the 

statement  that  precipitated  silver  is  readily  soluble  in  cya- 
nide and  cite  good  authority  for  his  belief.  Though  I 

would  not  disagree  with  him  in  regard  to  silver  precipi- 
tated from  cyanide  solutions,  I  believe  that  the  rule  is 

not   of  general   application,-   and   submit   Table   XI.     The 

sLouis  Janin,  Eng.  S  Min.  Jour.,  Dec.  29,  1S88,  showed 
that  cement  silver  is  quite  soluble  in  dilute  standing  cya- 

nide solutions,  but  less  soluble  in  a  concentrated  solution. 
He  does  not  say  how  the  cement  silver  was  prepared. 
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amount  of  ore  taken  in  each  case  was  0.2  A.  T.  The 

\'_  milled'  was  precipitated  silver  in  the  form  of 
a  very  line  powder,  precipitated  from  an  ammoniacal  solu- 

tion with  ammonium  formate.  It  was  added  to  the  sam- 

ple ami  given  several  hours  grinding  in  a  jar-mill  previous 
to  the  preliminary  treatment    in   sulphurous  acid. 

Tin  table  is  intended  to  show  the  relative  solubility  of 

precipitated  silver  ami  the  silver-  in  the  residue  remaining 
after  treating  the  ore  in  H  Si  I  .  Incidentally,  it  empha- 

sizes a   point   already  made:   that  of  the  greater  efficiency 

of  the  'extra  solution'  when    npared  with  tbiosnlphate — 
compare  (95)  ami  (97).  The  same  thing  is  noted  in 
(96)  and  (98)  where  the  precipitated  silver  is  dissolved; 

(99)  and  (100)  show  how  readily  the  precipitated  silver 
and    the   silver   in    the   residue    is    ehloridized    by    cupric 

Table  XL 

DIOXIDE    TAILINi;.    JALISCO    ORE 

(Preliminary  treatment  in  H,SOa) 

2 

Kind  of  Solvent. 

95  . .     Thiosulphate  3%     16  40.7 
96  25    Thiosulphate  3%     16  45.0 

97  ..  Extra  solution   ('hypo'  3%,  CuSO,  1' :',  1 .    16  97.8 
98  25  Extra  solution   Chvpo"  3%,  CuSO,  V7,  \ .   16  80.0 99  ..     CuSO,  3%.  NaCl  3%.  then  NH.OH       8  76.8 

100  25     CuSO,  3",.  NaCl  3%,  then  NH.OH       8  S9.0 
101  .  .     KCN    1.5%          1  96.3 
102  25     KCN   1.5'/r          5  85.0 
103  . .     Amalgamation          2  80.7 
104  25    Amalgamation       2  90.0 

105  ..      Fe.(SO.),  3%,  H.SO.  0.5',;  cold     10  11.1 
106  25     Fe^SO,),  3?r,  H;SO,  0.5%  cold     10  46.3 

chloride.  The  ready  solubility  of  the  silver  in  cyanide  as 

shown  by  (loll  has  been  referred  to  before  and  is  put 
in  this  table  so  that  it  can  be  compared  with  (102)  which 
shows    thai    precipitated    silver    has    about    the    same    snlu- 

FlG.   1.      OOKTACT  OF  QUARTZ    (TO  THE  K1GHT)    WITH   DIOXIDE 

OF  MANGANESE  (TO«THE  LEFT). 

bility  as  (he  silver  in  the  residue.  The  amalgamation  tests 
in  (103)  and  (104 1  compare  favorably.  In  (105)  and 

(106)  there  is  a  lack  of  the  harmony  that  is  not  shown 

in  the  preceding  tests.  H.  \\  Stokes8  lias  tested  the  solu- 
bility of  silver  in  ferric  sulphate  and  finds  that  the  reac- 

tions involved  are  reversible,  silver  being  dissolved  and  m 

turn    precipitated    upon  n    temperature.      Conse- 
quently, I  am  inclined  to  ignore  the  tests  with  ferric  sul- 

phate and  to  conclude  that   since  the  silver  in  the   residue 

dissolves  in  the  other  reagents  at  so  nearly  the  si     rati 

as  does  the  'Ag   added',   thi    diver  in  the  sample  belongs 
^Economic  Geology.  Vol.  I.  1906,  p.  649. 

to  the  group  x  and  might   well  be  called  cement  or  pre- 
cipitated silver. 

In  Table  XII  the  subject  is  attacked  from  rather  a  dif- 
ferent viewpoint.  Alter  considering  the  condition  of  the 

silver  in  the  dioxide,  it  seemed  desirable  to  learn  in  what 

kind  of  dioxide  grains  the  silver  occurs.  The  samp.le  was 
screened  and  washed  as  explained  in  connection  with  Table 

V,  and  six  products  were  made  by  hand  sorting.  The 
calculated   assay  value  is  18.42  ounces. 

Table  XII 

JALISCO    OEE 
(Classification  by  hand  sorting.) 

^ 

Concentrate   107 
Middling      108 
Tailing    109 
Dioxide   (botryoidal   and 

stalactitic)      110 

Dioxide   (flaky  or  cleav- 
able)      Ill 

Iron  oxide  (red  and  yel- 
low)     112 

-9 

> 

mi 

S 

1° 

-^ 

o > 
a m 

15.0(1 

7.5 
21.70 

8.8 
44.50 

22.1 

39.00 
46.7 

135.00 

67.1 

9.60 

35.0 

1.85 

0.9 134.00 

6.6 
1.60 0.8 18.20 0.8 

3.20 

1.6 

25.20 
2.1 

201.15 
100.0 

100.0 

The  middling  or  'chatty'  grains  (108)  running  high  in 
silver  corroborate  the  statements  made  in  connection  with 

(63)  and  (64)  and  the  high  silver  in  (110)  and  low  sil- 
ver in  (111)  show  that  the  botryoidal  and  stalactitic  pieces 

of  dioxide  give  a  higher  assay  in  silver  than  does  the 
very  flaky  and  cleavable  dioxide.  Or,  putting  it  another 

way,  (108)  and  (110)  show  that  the  chatty  and  stalactitic 
grains  are  the  richest.  The  iron  oxide  (112)  assayed 

higher  than  was  expected.  It  was  not  absolutely  free 
from  dioxide;  this  may  account  for  it.  In  order  to  follow 

up  this  study  of  types  of  grains,  a  number  of  micro-sec- 
tions were  made;  those  of  the  types  included  in  (108)  and 

(110)  receiving  the  most  attention.  The  slides  were  all 
examined  by  an  experienced  petrographer  and  nothing  of 
interest  noted.  Now  the  study  of  opaque  minerals,  such 

as  the  oxides  of  manganese,  of  course,  involves  the  use  of 
reflected,  not  transmitted,  light.  I  felt  certain  that  a 

'chatty'  piece  should  reveal  something  characteristic  in  the 
dioxide  and  near  the  contact  with  the  quartz.  I  therefore 

tried  reflected  light,  both  natural  and  artificial,  with  and 
without  a  vertical  illuminator.  After  several  hours  of  such 

experimenting,  I  succeeded  in  getting  focused  on  some 

dark  brown  spots  in  the  steel-gray  dioxide  and  near  the 

quartz  contact.  I  say  spots  instead  of  mineral  grains,  be- 
cause they  did  not  show  a  definite  contact,  but  blended  into 

the  dioxide.  The  spots  were  found  along  the  contact  and 

reminded  one  of  the  way  drift-wood  may  be  strewn  along 

a  lake  shore.  After  these  things  were  found,  their  identi- 
fication became  much  easier,  they  being  most  easily  seen  in 

a  ̂ noderately  bright  reflected  sunlight.  Wishing  to  secure 

photographs,  I  visited  the  metallographers  for  the  Illinois 
Steel  Co.,  who  spent  about  two  days  with  me  polishing 

sections  and  using  their  metallographer's  outfit  for  magni- 
fying and  photographing.  This  work  was  a  failure.  L.  H. 

Weld,  who  has  made  a  specialty  of  photographing  micro- 

sections,  then  came  to  my  rescue.  After  several  hours  ad- 
justing and  waiting  for  a  light  of  the  proper  intensity,  a 

negative  (113)  was  secured.  It  has  been  intensified  to 
bring  out  the  dark  brown  spots  which  photographed  darker 
than  the  polished  dioxide.  Though  the  dioxide  is  actually 
the  darker,  it  does  not  seem  so  in  the  picture,  because  of 

the  minute  flakes  which  reflect  the  light  and  give  it  the  ap- 
pearance of  micaceous  hematite.  I  cannot  say  positively 

that  the  picture  shows  an  unidentified  silver  mineral,  but 
believe  that  il  does.  It  seemed  to  me  that  a  procedure 

similar  to  the  following  should  give  proof.  Remove  the 

cover  glass,  dissolve  the  balsam  on  the  upper  surface  with 
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sulphurous  arid  and  let  remain 
luiili-liirln'il   unli!  tin    MnO  in  I  In-  tod 

luith  ami  inspect  the  residue  under  tin-  microscope  and 
place  u  in  ■  cyanide  bath,  Sii\«-r  would  be  readily  dil 
solved  and  it-  disappearanee  irhen  noted  by  means  "t  the 
microscope  would  be  positive  proof  of  silver.  This  was 

oeaibly  on  account  of  tli«'  residue 
of  limonite  which  veiled  the  silver.  However,  I  tliink  ilmt 

-[■■ni  efforts  along  this  line  would  be  successful.  1 
Btndied  one  slide  of  the  stalaetitie  dioxide  (110),  not  found 
nothing  similiir  to  that  noted  above. K'i  Bum 

1.  A  screen  sizing  test,  Table  I.  showed  a  decided  segre- 
gation of  the  silver  in  the  smaller,  therefore  softer,  '.-rains. 

2.  Treating  the  cyanide  tailing,  Table  II.  in  a  Thoulefa 
solution  showed  tion  of  the  silver  in  the  heaviest 
grains. 

::.  About  80( ,  •■!  the  silver  in  these  ores  (3),  |  14),  (64), ami  (65)  could  ool  lio  dissolved  in  KCN. 

4.  N'iirir  failed  absolutely  (4)  to  dissolve  the  refraetory silver.  A  silver  mineral  thai  could  nol  be  dissolved  l>\ 
either  KCN  or  UNO,  was  probably  unheard  of  until  noted 
recently  by  K.  M.  Hamilton. 

5.  The  -ilver  can  be  ehloridized  (5)  and  (6)  by  III], 
which  dissolves  MnO.  and  possibly  other  oxides,  thus  in- diealing  thai  the  silver  is  in  an  oxide. 

6.  The  silver  ean  be  chloridized  (7)  by  sulphuric  and salt,  a  common  solvent  for  MnO.. 

7.  Sulphurous  acid  is  a  remarkably  active  solvent  (8)  and (9)  for  MnO;.  but  does  not  dissolve  the  silver. 
S.  After  dissolving  the  dioxide  in  H.SO,  (10)  and  (11) 

the  silver  ran  be  amalgamated  or  cvanided,  though  great 
care  would  be  necessary  to  prevent  undue  consump- 

tion ol  cyanide  by  the  soluble  manganese  salts  resulting 1"""  H'"  acid  treatment.  If  carbonates  are  in  the  ore  the and  treatment  must  lie  under  pressure. 
9.  The  gold  (19)  is  amenable  to  eyanidation. 
10.  Many  of  the  CO   ion  Solvents  for  silver,   Table  III 

are  effective  only  after  the  dioxide  is  dissolved, 
11.  In  (24)  the  order  of  increasing  efficiency  of  the 

tlnosnlphates  was.  calcium,  sodium,  potassium,  and  am- monium. 

12.  The  Russell  'extra  solution'  (28)  might  prove  that  it has  virtue  where  thiosulphating  is  practised,  but  the  con- 
duet  of  the  NaCl  (31)  and  (34)  must  be  watched. 

13.  One  pound  of  S  as  SO,  (13)  and  (45)  will  dissolve about  1.3  lb.  MnO,. 
14.  Manganous  sulphate  (54)  does  not  aid  in  ehloridiz- 

mg  roasting  as  do  iron  and  copper  sulphates. 
lo.  The  chloridizing  roasting  (52)  of  ores  containing 

MnO,  is  possible  and  is  an  absolutely  new  field  as  far  as 
published  data  are  concerned,  even  CaCI.  (58)  being  operat- 

ive. Attention  has  been  called  to  the  fact4  that  NaCl  and 
KC1  can  be  mixed  in  such  proportions  that  they  will  melt 
at  135°  below  the  melting  point  of  pure  salt.  A  chlorid- izing roasting  test  with  this  mixture  might  prove  instructive. 

16.  Comparing  (49)  and  (46)  shows  that  flour  has  an 
effect  during  calcination  worthy  of  investigation.  A  re- 

duction in  a  Stetefeldt  furnace  fired  by  gas  and  a  de- 
ficiency of  oxygen  might  accomplish  the  same  results  and 

obviate  the  introduction  of  objectionable  constituents. 
17.  Hand  sorting,  though  ordinarily  impossible,  can  be 

done  with  perfect  ease,  after  a  wash  in  dilute  H.SO.,,  thus 
removing  the  dioxide  stain.     • 

18.  Table  V  shows  that  the  silver  is  largely  in  the  di- 
oxide, and  Tables  VI  and  XII  show  positively  that  the 

amount  of  refractory  silver  does  not  vary  as  the  amount 
of  dioxide,  as  formerly  supposed,  but  as  the  amount  of 
dioxide  in  contact  with  quartz,  that  is,  as  the  amount  of 
chatty  material.  This  condition  makes  wet  concentration 
absolutely  impossible. 

19.  I  have  shown  in  (70)  and  (71)  that  silver  does  not 
form  a  salt  with  the  reagent  when  these  ores  are  treated 
with  H^SO,. 

'Eng.  &  Min.  Jour.,  March  2,  1912,  p.  439. 

20,  Table  \  III  shows  wbal  I  consider  an  unheard  of  eon 

•lit ion  of  silver  in  th<-  ore,  namely:    1  pon  dissolving  (he 
dioxide  in   II  sm    h,,.  silver  1-  held  in  suspension  in  the 
solution   with  the  limonite  and  other  dime  forming  com 

pounds. 21.  Acetii  acid  ( ~~  1  makes  this  residual  actorj 
toward    rcniy,  but  an  additional  treatment  in  ami 

(:il' 1  removes  the  obstacle,  and  il  can  beeasilj  amalgamated. 
'_'_'.    I'alile    X    shows    that    the    residual    silver    cannot     be 

amalgamated  after  calcination  at  a  low  temperature.    Cal 

cining  for  '  '■•  hour  at  321    below  the  melting  poinl  of  silver 
being  sufficient  to  bring  about  this  refractory  condition. 

23.  Man\    reagents   (82)   i"   (89),  inclusive,  were  ]   r 
solvents   for  the  residual   silver,  and  Table   XI   shows  a 
striking    similarity    of    cement    silver    to    the    silver    in    the 
residue  resulting  from   treating  the  ore   in    II  so.     The 
avidity  with  which  KCN  (  Mil  I  attacks  it  indicates  a  unique 
mode  of  occurrence  of  the  silver. 

24.  Now,  it  has  been  shown  in  Tables  VIII  and  XI 
that  the  silver  in  the  residue  resulting  from  treating  the 
ore  in  H,SO,  conducts  itself  unlike  the  silver  in  any  ore 
familiar  to  myself,  at  least,  and  in  a  way  nearly  identical 

to  the  porous  precipitated  silver  with  which  it  was  com- 
pared; that  in  (70)  and  (71)  silver  does  not  form  a  salt 

with  the  reagent  (H.SO,)  used  in  the  preliminary  treat- 
ment: that  a  micro-section  (113)  shows  dark  brown 

splotches  in  the  part  of  the  dioxide  in  which  it  had  been 

previously  predicted  (64);  and  (108)  that  there  was  a  seg- 
regation of  silver.  Therefore  it  seems  evident  that  the 

cement  silver  is  the  result  of  a  silver  mineral  being  decom- 
posed contemporaneously  with  MnO„,  this  silver  mineral 

being  the  dark  brown  splotches  above  mentioned.  To  give 
the  composition  of  this  mineral  would  be  mere  conjecture. 
Its  association  with  such  a  highly  oxidized  compound  would 

suggest  the  oxide;  if  an  oxide,  then  why  does  it  not  dis- 
solve in  acetic  or  sulphurous  acid. 

25.  The  outlook  for  investors  in  mines  of  this  type  is  nol 

good.  Cyaniiling  without  preliminary  treatment  is  abso- 
lutely impossible.  In  the  way  of  preliminary  treatments, 

Hie  one  by  sulphurous  acid  must  be  considered,  though  it 
involves  purchasing  sulphur  in  amounts  of  about  one 
pound  for  every  pound  of  dioxide  in  the  ore,  then  it 
would  have  to  be  burned,  and  the  resulting  fume  could  not 
be  handled  without  enough  escaping  to  raise  a  protest 
among  the  niilhnen.  The  presence  of  carbonates  such  as 
calcite  would  increase  the  consumption  of  sulphur.  The  ex- 

pense of  neutralizing  after  such  a  treatment  preparatory  to 

cyaniding  would  be  considerable.  The  alternatives  of  amal- 
gamation and  thiosulphating  remain.  The  relative  merits  of 

the  processes  could  be  determined  only  by  further  experi- 
ments. If  there  were  a  good  demand  for  artificial  MnO, 

the  market  could  be  supplied  by  applying  electrolytic  pre- 
cipitation to  the  manganese  solutions.  The  production  of 

a  cheap  by-product,  brimstone,  at  the  smelters  would  lend 
favor,  to  the  H.S03  treatment.  Chloridizing  roasting,  I 
understand,  has  been  practised  on  ores  of  this  type,  but 
cost  of  fuel  and  silver  losses  militate  against  success. 
Chloridizing  has  been  mentioned  under  15. 

26.  I  submit  this  problem  to  both  geologist  and  metal- 
lurgist :  to  the  geologist  for  him  to  identify  this  evasive 

silver  mineral  and  account  for  the  mode  of  occurrence;  and 
to  the  metallurgist  for  him  to  map  the  bodies  of  refractory 
manganese  silver  ores  so  that  investors  may  receive  fair 
warning,  and  after  giving  such  warning  proceed  with  the 
investigation  of  methods  of  extraction. 

Lake  ships  have  been  increased  rapidly  in  size.  Ten 
years  ago  a  boat  which  could  carry  5000  tons  of  coal  and 
would  take  on  a  load  in  from  ten  to  fifteen  hours  was  a 

marvel  of  efficiency.  Today  a  boat  which  occupies  the  same 
relative  position  in  lake  shipping,  will  carry  15,000  tons 
and  will  receive  or  discharge  her  cargo  in  a  maximum  of 
five  hours. 

Bulgaria  produces  a  fair  amount  of  minerals,  the  chief 
being  copper  and  lead  ores,  of  which  18,506  and  3419  tons, 
respectively,  were  produced  in  1910. 
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The  Common-Wealth  Mine 

By  Llewellyn-  Humphreys 

'The  Common-Wealth  mine,  which  is  now  controlled  by 
the  Montana-Tonopab  M.  Co.,  is  situated  a(  Pearce,  Co- 

chise county,  Arizona,  in  the  Turquoise  mining  district, 
on  a  branch  line  of  the  Southern  Pacific  railway  from 
Cochise  to  Qleason  and  connected  by  this  branch  with 

the  El  Paso  &  Southwestern  at  Courtland,  this  branch 
road  having  Douglas  as  its  terminal  point.  The  distance 
to  Cochise  on  the  main  line  of  the  Southern  Pacific  rail- 

road from  Pearce  is  16  miles,  and  to  the  smelting  town 
of  Douglas  on  the  El  Paso  &  Southwestern   is  43  miles. 

The  properties  consist  of  lit  lull  mining  claims,  600 
by  1500  ft.,  seven  of  which  are  patented,  and  two  mill- 
sites.  There  is  also  an  additional  millsite  leased  for  a 

term  of  years,  this  latter  approximating  20  acres  in  ex- 
tent, making  a  total  of  about  230  acres.  The  on-  was 

discovered  in  1804  by  some  cowboys  by  the  name  of  Pearce. 

In  1890  the  property  was  sold  for  $275,000,  at  which 

time  development  consisted  of  workings  only  50  ft.  deep. 
The  purchasers  proceeded  with  development,  snipping  their 
ore  to  El  Paso  and  Pueblo.  In  1S96  a  pan-amalgamation 

mill  of  200  Ion-  per  day  capacity  was  placed  in  opera- 
tion, working  continually  until  destroyed  by  lire  in  June 

1900.  The  erection  of  an  80-stamp  mill  was  commenced 
immediately  on  the  site  of  the  old  one.  this  latter  mill 

remaining  continuously  in  operation  until  December  1904, 

when  on  account  of  a  cave-in  at  the  mine  it  was  closed 
down   indefinitely. 

In  January  1905  the  accumulated  tailing  was  leased  to 
Messrs.  Swatting  and  Smith,  who  had  been  superintend- 

ents of  the  mill  and  mine,  respectively,  since  the  pnri 
of  the  property.  A  year  later  the  company  leased  them 
the  mine,  and  it  is  stated  that  during  their  first 

operations  they  paid  $300,000  in  loyalties.  These  leas- 

ing operations  continued  until  November  1909,  at  which 
time  the  lessees  asked  for  a  renewal  of  the  contracts. 
This  not  being  granted,  Messrs.  Swatting  and  Smith  bough! 
a  controlling  interest  in  the  mine.  After  securing  con- 

trol and  making  a  series  of  tests  of  the  ore,  it  was  de- 

cided to  remodel  and  add  to  the  equipment  of  the  mill, 
when  unfortunately  the  mill  was  again  destroyed  by  fire 
through  some  defect  in  the  electric  wiring.  The  owners 
having  exhausted  their  resources  in  buying  control  of  the 
mine  and  adding  new  equipment  to  their  mill,  were  not 
prepared  to  rebuild.  During  the  period  the  property  pro- 

duced about  $10,000,000  and  made  several  owners  rich. 
There  are  two  distinct  systems  of  fissures  which  have 

apparently  been  the  primary  cause  of  the  ore  deposition. 
These  have  a  general  trend  of  east  and  west,  and  dip  to 
the  south  about  60°  from  the  horizontal.  There  is  a  dis- 

tance of  about  175  ft.  between  the  fissure  systems  at  the 
main  workings,  but  apparently  they  come  together  toward 
the  west  end.  The  andesite  is  brecciated  along  their  co 
This  brecciated  condition  allows  the  silicification  and  min- 

eralization of  an  immense  area  extending  practically  from 
one  fissure  to  the  other,  but  naturally  with  the  heaviest 
mineral  deposition  immediately  in  and  adjacent  to  the fissures. 

The  principal  workings  are  on  the  south  side  of  the 
enriched  zone,  on  what  is  termed  the  South  vein.  The 
main  ore-shoots  have  been  worked  along  this  fissure  for 
a  distance  of  800  ft.,  and  for  a  width  of  70  ft.  into  the 
foot-wall.  Numerous  small  faults,  in  the  main  part  en- 

riched, are  present  in  the  workings.  They  are.  for  the 
most  part,  parallel  to  a  main  fault  crossing  between  shafts 
B  and  C.  North  of  the  main  workings  in  the  east  end 
of  the  Silver  Wave  claim,  and  distant  about  250  ft.  from 
the  hanging  wall,  is  a  very  large  outcrop  of  brecciated 
andesite  which  is  over  70  ft.  wide  and  highly  silicified. 
This  forms  part  of  the  surface  showing  on  the  north  vein. 
contains  small  amounts  of  gold  and  silver,  is  traceable  for 

Over  2500  ft.  along  its  strike,  and  dips  south  about  fi.V 
from  vertical.  As  depth  is  gained,  a  gradual  converging 

of  veins  would  pecur.  increasing  the  possibilities  for  a 

highly  enriched  area. 
On  the  Nerth  vein  no  work  from  the  surface  has  been 

attempted  except  a  shaft  72  ft.  deep  on  the  foot-wall  side. 
with  a  cross-cut  run  into  the  vein  at  that  depth.  Ase 

from  this  cross-cut  i_'ave  returns  of  40  cents  in  gold  and 
$1  in  silver.  The  only  place  this  vein  has  been  explored 
at  depth  is  from  the  No.  3  level  of  the  No.  4  shaft.  A 

l-cut  was  run,  cutting  a  4-ft.  fissure,  along  which  a 
drift  was  nin.  but  it  is  doubtful  if  this  is  the 

North  vein  proper,  as  the  wall  underlying  it  is  a  miner- 
alized andesite.  The  assays  from  this  drift  show  good 

improvement  over  the  surface.  The  North  vein  has  ex- 
ceedingly good  territory  for  exploration,  with  a  probability 

of  finding  new  orebodies. 

At  water-level  (No.  7  level)  of  the  mine.  303  ft.  from 
the  surface,  the  workings  show  the  numerous  seams  and 

fissures  as  in  the  upper  workings,  so  that  it  is  reason- 
able to  assume  the  water  action  will  redeposit  precious 

metals  through  cross-fissures  in  solution  on  the  foot-wall 
side  of  the  North  vein,  the  South  veins  showing  increased 

values  in  gold  in  proportion  to  silver  on  the  No.  7  level. 

No.  10,  or  Brockman  shaft,  shows  a  5-ft.  vein  lying  south 

of  the  main  nssu'rings  and  dipping  00°  north.  This  vein intersects  the  main  South  about  20  ft.  above  No.  7  level. 

Altogether,  the  geological  conditions  with  the  nature  of 

the  ore  occurrences,  strongly  indicates  that  large  areas 

will  be  found  carrying  payable  ores  above  water-level, 
which  have  hitherto  been  unexplored,  while  below  water- 
level  additional  large  orebodies  may  be  expected  in  a  ter- 

ritory practically  virgin,  but  under  somewhat  different 

conditions  from  those  found  above.  The  large  width,  rich- 
ness, and  persistence  of  the  orebodies  from  the  surface 

down,  together  with  the  character  of  the  ore  deposition,  in- 
dicate that  at  depth  an  unaltered  sulphide  ore  zone  exists. 

The  mine  has  been  developed  by  a  series  of  shafts,  and 

nine  levels  to  a  total  depth  of  151  ft.  vertically,  the  prin- 

cipal work  having  been  done  above  water-level,  363  ft. 
deep,  the  seventh  level  of  the  mine.  The  different  levels 
have  been  extensively  worked,  and  on  account  of  the  open 
manner  of  working  in  the  past  several  large  caves  have 

resulted.  The  caved  areas  on  the  property  have  uncov- 

ered ores  on  the  foot-wall  side  of  old  slopes  that  will 
increase  the  tonnage,  the  caves  in  no  way  proving  detri- 

mental   to    the   system    of   mining   it    is   intended    to   use. 

In  viriin  ground  the  cost  of  mining  and  development 
is  placed  at  $1.75  per  ton.  When  the  workings  are  in 

proper  shape  it  will  be  possible  to  mine  a  large  quantity 

of  the  low-grade  foot-wall  ores  at  a  cost  not  exceeding 
75c.  per  ton.  Fuel  oil  for  power  purposes  is  delivered 

f.  o.  b.  mines  at  $1.52'  '2  per  barrel. 
Estimated  Ore  Reserves 

Total  ore  resources  reported  August  10,  1911.  $1,783,106.41 

Additional  ore  resources  reported  March   25, 

1912            186,624.52 

Gross  314.545  tons    $1,969,730.93 

Total  net  profit,  report  August  10,  1911         868,292.16 
Additional  net  profit,  report  March  25.  1912.         87,375.14 

•Abstract  from  a  report  made  to  the  Montana-Tonopab Mining  Company. 

Total  net  profit   $   955,667.30 

In  the  report  of  August  10.  1911.  silver  in  ores  and 

tailing  was  figured  on  the  quotation  of  that  time,  53c.  per 
ounce.  The  advance  in  price  of  silver  to  present  market 

quotations.  58%c.  per  ounce,  will  increase  the  profits  to 
be  derived  from  ores  $124,000.  In  addition,  during  the 

month  of  March  an  offer  was  made  by  the  Douglas  smelt- 
ing works  of  60c.  per  ton  for  the  remaining  80,000  tons 

of  class  'A'  tailing  dump,  which  offer  will  doubtless  be 
accepted.  Allowing  10c.  per  ton  for  loading  the  tailing, 
the  net  additional  revenue  to  be  derived  from  this  source 

will  amount  to  $12,800.  Adding  the  above  amounts  to  esti- 
mates previously  given,  the  total  net  profits  from  all  sources 

np  to  the  present  writing  will  amount  to  $1,092,467. 
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Iron   Ore  Reserves  of  Michigan 

By  C.  K.  I. kith 

*In  e   lection  writfa  tin-  »"il  of  the  State  Board  of  Tax 
I  iln'  mining   properties  of   Michigan   vera 
appraised  mi  1011,  under  direetion  of  .1.  Ii.  Kinlay.t     The 
estimates  of  iron  on  reserve  were  briefly  nmunarued  in 
iIk'  report  ol  the  Commiaaioo.     Further  details  may  now 

■  ii. I  are  thus  summarized. 

A    significant    feature   of   the   table   given   below    i-   a 
oompariaon   of  fully  developed  bottom  areas  of  ore   by 

-  an. I  districts,    (inly  areas  thai  give  pron 
tiniiiiv  below  have  Wen  tabulated.     Exhausted  or  nearly 

exhausted  mini's  arc  assigned  bottom  areas  of  eero.    These 
flgnraa  an'  not  (bristly  comparable  throughout;  in  other 
words,  Bseh  ana  doss  not  have  the  Same  promise  of  con- 

fyiAiTBim  tad  ,U<a  tnclodinf 

  fciwll*'   
iwhttunw  formation* 

Crrni  ichL'U  */id 

Iron-tmnn,  [f.rmiljorj IKaraal  iiy 

GEOLOGICAL  SKETCH  MAP  OF  THE  MICHIGAN  IRON  REGION. 

tinuity  in  depth.  The  notably  large  size  of  the  areas  of 
the  Marquette  ores  is  due  partly  to  the  low  dip  and  pitch 
of  the  soft  orebodies,  which  give  them  great  horizontal 
and  small  vertical  dimensions.  Such  orebodies  signify 
future  probable  development,  not  below,  but  laterally,  in 
the  direction  of  pitch  or  dip. 

Area  of  ore  shown  by  drilling  is  not  directly  comparable 
to  area  of  ore  shown  in  present  bottom-developed  levels, 
for  the  reason  that  the  drills  may  cut  the  ore  at  many 
levels,  whereas  the  bottom-mine  areas  cut  the  ore  at  a 
single  level.  If  the  mihed-out  portions  of  the  orebodies 
lying  lateral  to  the  levels  estimated  were  projected  to  the 
surface,  they  would  add  an  amount  to  the  area  of  the  pres- 

ent fully  developed  bottom  levels  which  would  make  it 
more  comparable  with  the  area  shown  by  drilling.  The 
aggregate  area  of  ore  cut  by  drilling  has  been  given  only 
to  afford  a  convenient  comparison  of  the  exploration  in 
the  different  districts. 

The   table    assigns   no    areas   or   tonnage    to    high-silica, 

*From  Advance  Chapter  'Mineral  Resources  of  the  United 
States,  1911,'  U.  S.  Geological  Survey. 

iMining  and  Scientific  Press,  September  9,  16,  23,  1911. 

low  phosphorus  ores  <•!  about   109!    grade,  which  have  1>   i 
mi   I   "n   both   the   Qogebic   and   the    Marquette   raj 

Tbeae  let   res  an'  >..  abundant  ami  grade  to  impereep 
tibl)  into  iron  formation  that  no  estimate  of  their  tonnage 

res  has  been  attempted.    In  considering  tin-  table,  how 
aver,  they  should  be  taken  into  acoonnl   ■■<  con 
siderable  reserve,  which  would  tend  to  make  the  total 

ascertained  reserve  nearly  equal  to  the  present  tots)  -in i >] ><-<l 
from  the  region. 

The  probabilities  of  extension  in  Bvery  district  but  the 
Menominee  are  so  strong  that  ii   is  safe  to  estimate  that 
lor    many    years    the    ratio    of    reserve    to    lotal    shipment 
will  he  maintained — in  other  words,  that  as  mnch  ore  will 
lie  discovered  yearly  as  is  mined  yearly.     In   fact,  today 
the  reserve  probably  bears  a  larger  ratio  to  the  total  ship- 

ment than  at  any  time  in  the  past,  ami  the  possibilities 

of  developing  more  ore  are  BO  great  that  ten  years  from 
now   there   will    probably    be    greater   reserve    in    portion    to 

shipments  than    now.    The   increasing   ten 

dency  of  the  larger  interests  to  make  sure  of 
their  ore  supply  for  years  in  advance  is  lead- 

ing to  the  development  of  increasingly  largo 
reserves  in  proportion  to  past  shipment. 

Enough  facts  might  be  cited  in  relation  to 
individual  mines,  explorations,  ami  ranges  to 
show  that  this  forecast  of  the  future  is  not 

based  on  vague  surmise.  Large  extensions, 

both  vertical  and  areal,  are  inevitable.  Prob- 
ably not  more  than  10%  of  the  area  of  the 

upper  Huronian  slates  of  the  Crystal  Falls, 
Menominee,  lion  River,  and  adjacent  areas 
has  been  explored.  Iron  formation  lenses 
are  likely  to  be  found  almost  anywhere  in 
these  slates.  The  heavy  drift  covering  will 
make  their  discovery  a  slow  and  costly 

process. 
The  total  known  area  of  iron  formation  is 

29,207  acres.  In  addition,  there  are  fully 

20,000  acres  of  magnetic  belt  in  which  ex- 
ploration has  scarcely  more  than  begun. 

Probably  half  of  this  total  acreage  is  iron 
formation  of  grade  and  character  that  will 
afford  workable  bodies  of  iron  ore.  The 
total  area  of  iron  ore  in  Michigan  projected 
vertically  to  the  surface  is  at  present  known 
to  be  at  least  383  acres,  or  1.31%  of  the  area 
of  total  known  iron  formation.  This  area 
does  not  include  many  abandoned  mines  or 
worked-out  portions  of  mines  that  are  ad- 

jacent to  present  surfaces  of  ore.  If  these 
were  taken  into  account,  the  total  surface  area 

of  vertical  projection  of  all  orebodies  present 
and  past,  would  be  considerably  larger. 
Future  discoveries  are  certain  to  increase 

this  area  still  further.  Therefore  the  av- 
erage chance  of  finding  ore  in  iron  formation  is  larger  by 

a  considerable,  but  at  present  unknown,  ratio  than  the  per- 
centage 1.31  given  above.  This  figure  does  not  necessarily 

indicate  that  only  1.31%  of  the  40-acre  tracts  carry  ore, 
for  the  ore  is  so  distributed  that  it  includes  or  touches  a 

much  larger  proportion  of  the  tracts. 
The  conclusion  therefore  is  that  at  no  time  in  the  past 

has  the  outlook  for  long  life  for  Michigan  iron  ores  been 
any  better  assured  than  it  is  now.  There  are  few  regions 
in  which  expenditure  of  money  for  large  explorations  can 
yield  more  certain  results.  The  future  size  of  the  reserve 
will  be  in  more  or  less  direct  ratio  to  the  money  expended 
in  exploration.  There  is  yet  no  indication  of  diminishing 
returns  from  exploration.  In  fact,  increased  knowledge 
of  the  geologie  conditions  is  bringing  more  certain  results 
for  a  given  expenditure  of  money.  The  reserve  will  cease 
to  grow  only  when  difficulties  of  exploration  or  outside 
economic  influences  begin  to  limit  the  amount  of  explora- 

tion. This  table  shows  the  essential  relative  standing  of 
the  different  ranges.  The  Marquette  stands  easily  first  in 
present  tonnage  and  in  future  promise.  The  Iron  River 
and  the  Gogebic  are  in  nearly  the  same  rank  so  far  as 
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present  tonnage  is  concerned.  The  Menominee  district  lias 
evidently  seen  its  best  days. 

The  present  estimates  of  probable  ore  are  limited  by 
certain  conventions,  described  elsewhere,  which  bring  the 
total  reserve  to  a  figure  below  the  total  past  shipment  of 
iron  ore  from  Michigan.  There  can  be  no  reasonable  doubt, 

however,  that  the  reserve  of  iron  ore,  developed  and  prob- 
ably available,  approximates  the  total  past  shipment.  This 

statement  is  true  for  all  the  rauges  except  the  Menominee, 
and  the  shortage  in  the  Menominee  is  more  than  offset  by 
the  great  promise  of  the  adjacent  Crystal  Falls  and  Iron 
River  districts. 

Most  of  the  estimates  received  from  the  mines  cover  ore 

actually  developed  above  the  bottom  levels.  Some  include, 
as  probable  ore,  the  extensions  of  partly  developed  levels. 
One  company  adds  as  probable  ore  an  arbitrary  unit  of 
2000  tons  where  the  breast  of  the  drift  is  in  ore.  Others 

have  added  as  probable  ore  all  the  ground  from  10  to  200 
ft.  below  the  bottom  level,  where  the  continuity  of  the  de- 

posits above  and  the  geologic  conditions  indicate  that  the 

Menominee . . 
Crystal  Falls 
Iron  River.. 

Gogebic   
Swonzv   

Soft  ore  of  "  hematite Marquette eg! 

Mines  ivci  o(  Minugammrt 

Total 

Hard-ore  mines  top  of  Negaunec  formation,  Marquette 

■'■   hi 

Total  area of  ore;  in 

bottom 
levels  of 
active 
mines. 

Sq.  fill- 

ate,  465 

209.730 

1,065,000 
694.000 

1,I>I.',<NI> 350,000 

99.000 

Area  of  ore 
developed 

by  drills; vertical 

projection tosurfaeo.6 

Sq./tit. 167,000 
981.000 
None. 

n.;j'js,i**i 

7,197,7-10 

Ml, I*.', 

211,600 

12. 999, -10.5 

Total  area 
of  iron  ore 

in  Michi- 

gan. Sq.  fin 

203,465 
376,730 

2, 049. 000 

Long  ions. 11,650,450 

3,682.143 IS, 297, 700 
694,000  I    31.005,000 

3.29S.000  'J   71J.737 
8,542,740       37,516,800 
1,191,065       17.391.335 

310,606         1.742.000 
16,726,000  !  124,598,104 

Menominee   
all   

Iron  River   
Gogebic    

Soft  ore  or  "hematite"  Marquette   
lliirl-or,  mines,  top  of  Neejaunee  formation,  Marquette.   %   

Total. 

Reserve  in 

area drilled. 

Long  Ions. 

1,1)25,000 

0,710.000 
None. 

4.l:7\7:is 

25,g2Q  ,,,, 

2,930,200 332,000 

Total  re- 
serve. 

Long  ton*. 11,650,450 5.607.142 

28,010,760 
31,605,000 
6,  SSI. 475 

63,445,800 

20    Q0     . 2,074.000 
169.5S1.102 

Total  ship- 
ment. 

Lorm  Ions. 
43,616,000 
15,609.000 

0,170.300 
''I, .-',,, 717 

Average 

depth  of 
mines  at 

lowest  de- veloped 

level, 

a  Low -phosphorus,  high-silica  mines  not  tabulated. 
b  The  phrase  "vertical  projection  to  Burftice" signifies  that  the  area  or  dipping  and  pttchineore  bodies  is 

stated  in  terms  or  horizontal  measurement  at  the  surface — that  is,  that  the  structure  has  been  flattened  ou  t 
in  making  computations. 

e  Not  rated  according  to  tonnage  of  outputs. 

ore  is  likely  to  have  somewhat  the  same  persistence  below 
that  it  has  above.  Where  drill-holes  have  shown  ore  that 

lies  in  advance  of  or  below  present  workings  and  undoubt- 
edly in  the  extension  of  the  same  deposit,  the  estimate  of 

probable  ore  has  been  extended  to  include  these  holes. 
It  is  obvious  that  if  the  estimates  turned  in  were  accepted 

as  they  stand,  the  reserves  would  not  be  treated  in  the  same 
manner  throughout,  and  that  companies  which  used  the 
more  liberal  methods  of  estimating  would  be  at  a  disadvan- 

tage as  compared  with  other  companies.  It  has,  therefore, 
been  found  desirable  to  formulate  a  convention  to  be  ap- 

plied, so  far  as  seems  reasonable,  to  all  estimates.  The  con- 
vention is  this:  Estimates  of  developed  ore  are  practically 

accepted  as  turned  in.  Estimates  of  probable  ore  are  modi- 
fied to  include  for  each  mine*  at  least  one  full  level  below 

present  workings,  with  an  area  equivalent  to  the  average  of 
the  lowest  fully  developed  levels.  Also,  partly  developed 
levels  are  extended  to  the  dimensions  of  the  nearest  fully 
developed  levels.  Where  drill-holes  show  ore  in  advance  or 
below  and  within  reasonable  distance  of  the  workings,  this 
ore  is  added.  Wbere  the  orebody  is  actually  exhausted  or 
the  geologic  conditions  show  a  strong  probability  of  the 
exhaustion  or  narrowing  of  the  orebody,  this  convention 
has  been  modified  accordingly.  In  applying  this  conven- 

tion to  each  property  there  have  been  taken  into  considera- 
tion the  total  shipment  of  the  mine,  the  persistence  of  the 

orebody,  the  depth,  the  comparison  of  the  areas  of  the  lower 
levels  with  the  average  of  the  levels  above,  and  the  geologic 
conditions.    It  is  possible  that  this  method  of  estimate  gives 

to  a  few  properties  a  little  more  ore  than  the  mining  com- 
pany is  willing  to  concede  as  a  part  of  its  probable  reserve, 

but  it  is  believed  that  these  properties  arc  extremely  few; 
in  fact,  none  are  known.  For  most  properties  the  proba- 

bility is  that  Ike  orebody  is  really  much  more  extensive  than 
lias  been  estimated. 

Ore  cut  by  drilling  has  been  treated  in  a  still  more  varied 
fashion  in  the  estimates  received.  Certain  companies  have 
merely  tmncd  in  records  of  drill-holes  without  attempting 
to  estimate  the  ore.  Others  have  turned  in  a  lump  esti- 

mate^— generally  moderate.  Others  have  given  an  estimate 
of  the  ore  within  a  radius  ranging  from  25  to  100  ft.  of 
each  hole,  and  have  made  no  attempt  to  connect  holes. 
Others  have  drawn  around  each  hole  a  circle  having  a 
radius  of  50  to  100  ft.,  according  to  the  thickness  of  the 
ore  cut  in  the  bole,  and  have  then  connected  by  straight 
lines  the  peripheries  of  the  circles  drawn  around  adjacent 
holes  on  the  assumption  that  ore  lies  continuously  between 
them.  Others  have  treated  the  holes  as  means  of  showing 
cross-sections  of  a  continuous  orebody  and  have  connected 

the  ore  between  sections,  making  no  allow- 
ance for  extensions  beyond  limiting  holes. 

Still  others  have  allowed  extensions  of  50  ft. 

beyond  limiting  holes.  One  company  esti- 
mates its  extensions  beyond  limiting  holes  to 

the  point  of  a  triangle  distant  one-third  of  the 
thickness  of  the  ore  shown  in  these  limiting 
holes. 

The  possible  variation  in  reasonable  infer- 
ence from  drill-holes  is  clearly  much  greater 

than  that  from  mine  workings.     It  has  been 
found  desirable  to  use  the  same  convention 

throughout  in  estimating  from  drill-holes,  but 
the  geologic   conditions   and  the   probabilities 
of  connection  of  ore  shown  in  different  areas 

have  been  considered  in  determining  a  reason- 
able   method   of  estimate   for   each   property. 

Where  the  proximity  of  the  holes  to  one  an- 
other and   the  geologic   conditions  indicate   a 

reasonable    certainty    of    continuous    ore    be- 
tween holes,  the  limiting  holes  have  been  con- 
nected by  straight  lines  and  the  area  between 

them  has  been  rated  as  showing  a  thickness  of 

ore  equal   to  the  average  of  that  cut  by  ad- 
joining holes.    Allowance  is  made  for  irregu- 

lar  spacing   of   holes   in    estimating   average 
thickness.     Where   the   orebody   has   a   steep 
dip   or  where   holes   cut   it   at   an   angle,   due 

allowance    is    also    made.      Where    the    holes   are   so   scat- 
tered that  it  seems  unsafe  to  connect  the  holes  through  so 

large  an  area,  they  have  been  connected  in  small  groups  and 
the  area  is  estimated  in  the  same  fashion.     As  a  rule,  no 

allowance  has  been  made  for  ore  estimated  by  the  com- 
panies to  extend  beyond  limiting  holes,  and  these  exclusions 

should  counterbalance  possible  errors  made  by  including  too 

large  areas  between  holes.     Where  the  holes  are  so  dis- 
tributed in  linear  fashion  as  to  make  it  difficult  to  connect 

the  corresponding  areas,  the  method  used  by  certain  com- 
panies has  generally  been  followed.    This  method  gives  the 

limiting  holes  a  radius  up  to  75  ft.,  according  to  the  thick- 
ness of  the  ore  cut  in  the  hole,  and  then  connects  by  straight 

lines  the  peripheries  of  the  circles  of  the  limiting  holes  so 
circumscribed. 

Of  course,  no  possible  method  will  bring  this  estimate  of 
drilling  to  a  single  standard  or  degree  of  probability,  for 
the-  geologic  conditions  shown  by  the  different  orebodies  are 
extremely  diverse.  The  method  used,  however,  is  so  con- 

servative that  it  can  do  no  property  substantial  injustice, 

and  it  is  practically  certain  that  in  most  localities  the  quan- 
tity of  ore  present  is  far  greater  than  that  shown  by  the 

estimates. 
Certain  companies  have  made  uniform  deductions  of  20% 

for  mining  loss  and  waste  in  their  estimates  and  have  re- 
ported only  the  available  ore  in  their  reserves.  For  cer- 

tain localities,  where  the  nature  of  or  situation  at  the  sur- 
face  is  adverse,  still  greater  deductions  have  been  made. 
Other  companies,  and  these  include  the  majority,  made  no 
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deduction  fur  mining  loss  ami  nx-k.  Tilt"  variation  m  esti 
-  due  i"  differing  treatment  of  these  losses  i-  not  s.. 

i.-ri:ii.  eepeeiallj  between  similar  properties,  as  the  differ 
in  iln'  treatment  ,.i  these  losses  by  different  mining 

eompauiiea  would  indicate.  Ii  i-  probable  thai  some  of  the 
company  T*imffw  make  allowance  lor  these  losses  even 

though  ii  ■  -  no)  h  stated.  The  estimates  an-  made  in  so 
many  ways  and  tiie  variation^,  m  other  features  have  1   n 

so  frrcnt  thai  in  making  ileilnetions  for  mining  loss  and 
roek  eaeli  of  the  companies  has  been  considered  individually. 

In  general,  the  —*""»*—  made  from  drilling  are  reduced. 

The  not  effect  is  tliat  tlie  appraisers1  estimates  increase  bj 
thoee  nimle  by  the  companies. 

Rocker  lor  Washing  Gravel 

By  \Y.  11.  Ku.kobd 

The  following  details  represent  a  worker  which  in  the 
hands  of  a  fairly  careful  man  will  give  very  clean  results. 
It    is   a    rocker   that    bandies   well    and   can   he   easily    run. 

possible    lo    tell    when    the    dull    will    pi    through    a    slr.me; 

ot         int.,    the    mud.      Working!    in.-    -hallow    and 

tin.  expense  is  not  heavy.  The  result  is  a  vary  pretty 
speculation;  if  the  ore  holds  out,  money  can  he  made  tep- 

idly, especially  on  Buch  a  market  us  tin.  present  one.    But, 
in  view  of  tlie  uncertainty  of  tl   re.  it  has  always  beau 

tin'   habll    Of   the   '"Id  tuner',    ill    and   ahout    these   camps,   to 
have  good  reasons  for  selling  out  his  mine  just  when  it 

looked  it-  best,    Below  Baxter  Springs,  Kansas,  and  across 
the  line  into  the  Quapaw  reservation,  there  i-  a  mil   g 
district  which  came  into  a  good  <leal  of  notoriety  owing  to 

the   promotion   methods  of  some   Kansas  City  schemer-  and 

-mini-  -pectacular  advertising,  The  laud  is  owned  by  the 
ward-  of  the  Government  the  Indians  of  the  Qnapaw 

tribe    ami  nil  operations  are  carried  on  by  lessees,    The 
ores  of  the  district  are  found  In  somewhat  of  a  blanket 

formation,  at  a  depth  of  !iu  to  180  ft.  The  rock  is  hard 
and  crushing  expensive.  While  there  have  heen  some  good 

mills  built,  there  has  heen  a  marked  tendency  to  let  the 

tenderfoot  do  the  minim..',  the  older  operators  confining 

their  efforts  to  bringing  a    property,   at   a  minimum  ex- 
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DETAILED    PI/AN    AND    SECTIONS   OF    A    ROCKER. 

The  only  new  feature  about  it  is  the  baffle-hreak  used 
at  the  upper  end  which  throws  any  drippings  from  the 

■upper  holes  in  the  hopper  on  to  the  apron.  A  piece  of 

brussels  carpet  13'/2  in.  is  laid  on  the  floor  of  the  rocket- 
to  catch  the  fine  specks  of  gold.  This  carpet,  which  ex- 

tends for  a  distance  of  three  feet  from  the  upper  end. 

is  held  in  place  by  the  erosspiece  at  the  foot  of  the  apron 
frame  and  by  two  strips,  one  on  either  side  of  the  rocker. 

These  strips  are  held  down  by  wedges  driven  under  small 
cleats  nailed  to  the  sides  of  the  rocker.  Very  thin  canvas 

•or  flour  sacking  should  be  used  for  the  apron  so  that  it 
■can  bag  slightly. 

Zinc  and  Lead  Mining 

In  mining  circles  there  is  much  interest  in  the  market 

for  lead  and  zinc.  Lead-producing  districts,  such  as  Jop- 
lin,  Webb  City,  Baxter  Springs,  and  the  various  fields 

•of  Wisconsin  are  taking  on  a  new  lease  of  life  and  the 

continual  prospecting  that  is  necessary  in  all  of  these  dis- 

tricts is  being  pushed  with  increased  vigor.  Under  cir- 
cumstances like  the  present,  with  lead  and  zinc  at  record 

prices,  the  mining  industry  as  it  is  carried  on  in  these 
regions  makes  a  rather  attractive  gamble.  In  Oklahoma 

.-and  in  Missouri  the  ore  deposits  are  irregular;   it   is  im- 

pense,  up  to  the  point  where  it  shows  a  maximum  of  pos- 
sibilities. Sixty  per  cent  lead  ore  at  $58  per  ton  will  mean 

a  great  deal  of  activity  in  options  and  properties  in  Mis- 
souri and  Oklahoma,  but  the  activity  is  not  eonfined  to 

those  areas  alone.  The  Consolidated  Mining  &  Smelting 

Co.,  of  Trail,  British  Columbia,  is  expending  $100,000  in 
betterments,  including  additions  to  its  lead  refinery.  In 
New  Jersey,  the  New  Jersey  Zinc  Co.  is  reopening  some 
mines  abandoned  twenty  years  ago. 

Dividends 

On  Tuesday,  June  4,  the  Bunker  Hill  &  Sullivan  M.  & 

C.  Co.  paid  'dividend  No.  177,  of  $65,400.'  This  makes the  total  amount  of  dividends  paid  $13,519,350. 

The  International  Smelting  &  Refining  Co.  has  declared 

a  quarterly  dividend  of  2%,  payable  June  1. 
The  Utah  Copper  Co.  has  declared  its  regular  dividend 

of  75c.  per  share,  and  Nevada  Consolidated  declared  37%Q. 

per  share. The  Pittsburg  Silver  Peak  lias  declared  a  dividend  of 

16c.  per  share,  payable  July  1. 

The  Tonopah  Extension  has  declared  a  dividend  of  21/kc- 
per  share,  payable  July  1. 
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Discussion 
Readers  of  the  Mining  and  Scientific  Press  are  Invited  to 

use  thi3  department  for  the  discussion  of  technical  and  other 
matters  pertaining  to  mining  and  metallurgy.  The  Editor 
welcomes  the  expression  of  views  contrary  to  his  own,  be- 

lieving that  careful  criticism  is  more  valuable  than  casual 
compliment.  Insertion  of  any  contribution  is  determined  by 
Its  probable  interest  to  the   readers  of  this  journal. 

Tonopah  Milling 
The  Editor: 

Sir — In  glancing  over  the  tenth  annual  report  of  the 
Tonopah  Mining  Co.,  by  W.  H.  Blackburn,  published  in 

your  issue  of  May  25,  1912,  the  mention  of  profitable  im- 
provements by  cyaniding  in  place  of  concentrating  leads  to 

a  reflection  on  the  milling  system  practised  for  years.  The 
use  of  stamps  and  concentrators  with  an  endless  chain  of 

dewatering  devices  leads  to  the  presumption  of  hard  ore, 
as  such  a  system  has  been  the  one  favored  by  engineers  for 

hard  ore  during  the  whole  period  of  modern  milling.  At 
the  Golden  Star  mine,  Polaris,  Yuma  county,  Arizona,  years 

ago  a  system  of  rolls  with  coarse  feed  to  tandem  tube-mills 
was  introduced  and  operated  for  years  successfully.  The 

ore  was  the  hardest  of  quartz  and  the  gold  in  the  pure  sul- 
phides was  as  readily  extracted  as  from  the  oxides.  A 

saving  of  95%  was  accomplished  by  cyanide  process  after 
thoroughly  sliming  the  ore,  agitating,  and  decanting  the 

slime  to  a  consistence  proper  for  40-lb.  pressure  filters.  It 
seems  that  rolls  should  be  preferred  in  newly  designed 
mills  because  of  the  proved  increased  efficiency  when  the 

coarser  feed  is  sent  to  tube-mills.  This  system  eliminates 
the  excess  of  water  which  must  be  a  perpetual  menace  in 
cyaniding. 

Chas.  E.  Anderson. 

Searles,  California,  May  29. 

Drill-Holes  and  Patents 
The  Editor: 

Sir — In  your  department  'Decisions  Relating  to  Mining' 
I  was  interested  to  note  that  churn-drill  holes  had  been 

allowed  as  improvements  to  apply  on  patent.  If  churn- 
drill  holes  so  apply,  is  there  any  reason  why  diamond-drill 
work  done  for  the  purpose  of  determining  the  best 
place  to  sink  a  working  shaft  should  not  also  apply?  I 

had  understood  that  diamond-drill  work  could  be  accepted 
for  patent  only  when  such  work  was  in  the  nature  of 

development  rather  than  exploration.  Can  you  tell  me 

of  an  example  of  diamond-drill  work  that  would  be  con- 

sidered development  and  not  exploration  ?  If  diamond- 
drill  work  can  be  applied  on  patent,  it  is  of  considerable 
importance  to  us,  and  I  am  seeking  information  on  the 

subject  rather  than  trying  to  emphasize  a  quibble  in  the 
use  of  words.  But  it  seems  to  me  that  most  mine  work 

is  exploration  until  ore  is  actually  revealed  thereby,  when 
it  at  once  becomes  development  work,  and  it  appears 
rather  strict  to  limit  patent  work  to  such  conditions.  Will 

you  kindly  tell  me  also  where  I  can  get  the  published  de- 
cision on  chum-drill  holes  referred  to  above  and  mentioned 

in   your  issue   of   May   18  i 
Paul  E.  Lodge. 

Bishop,  California,  May  23. 

[The  decision  ex  parti',  C. XL.  McCornick  and  E.  W. 
Bird,  referred  to  in  our  issue  of  May  18.  1912,  directly 
determined  that  diamond-drill  holes  were  allowable  as  im- 

provements to  apply  on  patent,  even  when  made  for  pros- 
pecting purposes.  The  First  Assistant  Secretary  uses  the 

following  language:  "It  cannot  be  doubted  that  the  drill- 
hole placed  upon  the  Lake  claim  was  for  the  purpose  of 

prospecting  it  in  order  to  secure  data  upon  which  the 

further  development  work  could  be  based.  This  expendi- 
ture together  with  the  other  improvements  to  which  the 

Commissioner  made  no  objection,  is  more  than  sufficient." 
The  decision,  which  is  well  worth  reading,  has  not  yet 
been  published,  but  a  typewritten  copy  thereof  may  be 

obtained  for  a  nominal  sum  from  the  Surveyor  General's 
Office  at  Reno,  by  referring  to  the  title  and  date   (March 

14.  1912).  It  was  on  the  basis  of  the  above  decision  that 

Commissioner  Proudfit  held  churn-drill  holes  to  be  ac- 
ceptable in  the  case  of  the  Globe,  Globe  Fraction,  and 

other  lodes. — Editor.] 

The  Prospector  and  the  Mining  Law 
The  Editor: 

Sir — T.  F.  Van  Wagenen's  article,  under  the  above  head- 
ing, in  the  Mining  and  Scientific  Press  of  May  18,  discusses 

the  occupation  and  interests  of  the  prospector  from  an  in- 

teresting point  of  view,  and,  as  he  says,  "one  somewhat 
different  from  that  usually  taken  by  the  mining  engineer 

or  investor."  While  agreeing  in  his  premises,  as  to  the 

inducements  necessary  for  prospecting,  one  may  reason- 
ably hesitate  to  agree  with  him  in  his  apparent  view  that 

the  occupation  of  the  prospector  is  one  that  should  be  sup- 
ported by  continuing  extralateral  rights  even  if  they  lead  to 

complications  in  operating  mines.  It  is  unquestionably  true 
that  the  prospector  depends,  for  bis  financial  returns,  on 

the  speculative  value  of  the  prospects  he  opens.  On- 
turning  over  the  files  of  the  mining  journals  for  the  past 

five  years,  it  will  be  seen  that  the  trend  of  nearly  all  dis- 
cussion has  been  toward  the  protection  of  the  investor  and 

toward  discouraging  him  from  purchasing  prospects  on 

their  speculative  value  alone.  After  reading  Mr.  Van 

Wagenen's  article,  therefore,  I  feel  confronted  by  the- 
question  whether  the  interests  of  the  prospector  or  those  of 
the  investor  are  more  to  be  considered.  No  doubt,  as  Mr. 

Van  Wagenen  says,  the  prospector  is  encouraged  to  risk 
his  life  on  the  desert  and  in  the  wilderness,  by  mining  laws 

which  permit  him  to  initiate  his  work  without  capital.  It 

is,  however,  also  true  that,  no  matter  how  favorable  the 
mining  law,  he  would  not  go  prospecting  if  he  did  not  hope 

to  find  an  investor  who  would  pay  him  cash  for  the  specu- 
lative value  of  an  undeveloped  prospect. 

It  is  not  at  all  clear  that  the  mining  industry  is  sub- 

stantially benefited  by  the  opening  of  a  maximum  number 
of  prospects  and  the  sale  of  the  speculative  chance  of  their 
extralateral  rights.  In  fact,  I  believe  that  in  Mexico,  where 
the  mining  industry  thrives  and  where  fewer  prospects  are 

formally  opened,  because  of  the  expense  involved,  more 
care  is  exercised  in  selecting  prospects  for  development.  In 

all  mineralized  regions,  as  one  travels,  he  sees  dozens  of 

properties  on  which  money  has  been  spent,  often  in  con- 
siderable amounts,  lying  idle  and  exemplifying,  as  a  rule, 

the  profit  of  some  prospector  and  the  loss  of  some  investor. 
The  subject  is  too  extensive  and  too  involved  to  be  settled 
off-hand,  but  it  properly  raises  the  question  as  to  whether 
the  prospector  is  the  only  one  to  be  considered. 

The  statement  that  prospecting  is  much  more  extensive 

an  occupation  in  the  United  States  than  in  Mexico  is  also- 
open  to  argument,  for  while  the  Mexican  mining  law  theo- 

retically places  restrictions  on  all  mining  work  and  pros- 
pecting involves  expense  to  those  who  do  it  in  a  formal 

way,  there  are,  in  Sonora  at  least,  hundreds  of  native 
gambucinos  operating  without  capital,  who  open  prospects, 

work  placers  and  abandoned  mines,  and  recover  very  sub- 
stantial quantities  of  precious  metal.  In  short,  they  work 

with  even  more  freedom  than  the  prospector  can  in  the 

United  States,  for  the  Government  seems  to  ignore  them 

entirely.  The  majority  of  these  Mexican  gambucinos  work 
for  revenue  only ;  that  is,  for  the  value  of  the  ore  or  metal 

they  recover,  but  many  of  them  offer  to  sell  information  of 
their  prospects  to  American  mining  men  and  to  Mexican 

capitalists,  though  their  return  for  the  sale  of  this  infor- 
mation is  usually  small.  The  main  difference  between,  their 

work  and  that  of  the  American  prospector  is  that  they  only 

follow  ore  and,  so  far  as  I  have  observed,  never  drive  cross- 
cut adits  or  sink  shafts  in  barren  ground.  Without  re- 

opening the  discussion  of  the  merits  and  demerits  of  extra- 
lateral  rights,  I  think  it  must  be  agreed  that  in  the  United 
States  the  sale  of  prospects  is  at  present  not  nearly  as 
active  a  business  as  it  used  to  be,  and  we  may  expect,  in 

future,  to  see  the  prospector  conduct  his  work  on  a  modi- 
fied plan. 

F.  J.  H.  Merrill. 
Los  Angeles,  May  24. 
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Special  Correspondence 
JOHANNESBURG,  TRANSVAAL 

\l  ua  -ii   iii  in  r  ..i    int.  Rand.     Prosecution   fob   False 
Output  of  Ban  IIimbbals. 

The  returns  issued  bj  Dm  Government  Mining  Engineer 
go  (a  show  ilmi  the  gold  outpol  tor  Uareh  was  really  not 
ii-  high  ii-  tor  the  month  ot  February,  the  Chamber  of 
Ifinea  output  declaration  tor  March  being  inflated  by  the 
inclusion  of  accumulated  gold  reserve.  The  following  state- 

ment » ill  show  the  position  : 

i   February   ■.      i   March   1 
Output,  ox.     Value.  Output,  oz,  Value, 

Witwaterarand   .735^30    £3,123,061  720,402  £3,008,686 
Heidelberg    ....     6,848          20,088  7,176  30,483 
rSerkadorp   ....    2,743          11,650  2,788  1.1,846 
Ottoaboon              09              293  143  607 
Pretoria                1  :s 

Barberton          9.19s          39,072  7.:i4.)  31,202 

Pilgrim's  Beat. .   12,767          54,234  13^974  39,358 
Pietersbnrg          17:;              734  292  1,239 

767,028     £3,258,132      761,211     £3,233,422 

Sydney  Penlerick,  the  ax  g   ral  manager  of  the  East 
Kami  Proprietary  Mines,  has  been  lined  £100  for  a  breach 

the  Transvaal  mining  regulations  in  sending  to  the 
Qovernmenl  Uining  Engineer  false  returns  and  figures 
regarding  the  gold  output  each  month  at  various  periods 
between  April  1909  and  August  1911.  All  the  sold  hud 
been  accounted  for,  but  as  previously  pointed  out,  where 
the  clean-ups  were  delayed  to  such  an  extent  it  was  impos- 

sible to  file  correct  returns,  and  it  was  proved  that  cyanide 
sold  bad  been  returned  as  mill  gold  to  make  the  statements 
harmonize  with  the  total  gold  produced.  It  was  also  proved 
that  the  gold  was  not  always  recovered  during  the  same 
periods  of  time  shown  in  the  returns,  and  it  was  clear  that 
there  was  no  alternative  but  to  institute  proceedings  in 
such  a  glaring  case. 

Good  progress  continues  to  be  made  in  the  output  of  base 
minerals,  which  during  March,  exclusive  of  diamonds,  at- 

tained the  value  of  £336,595.  Owing  to  the  English  coal 
strike  the  export  and  hunkering  trade  of  the  Transvaal  was 
lively,  and  a  slight  improvement  was  noticed  in  Natal,  the 
total  eoal  sold  in  South  Africa  during  March  reaching 
680,988  tons,  as  against  605,034  tons  in  February.  Instead, 
however,  of  prices  improving  they  showed  a  decline  of  Id. 
per  ton,  the  average  pit-top  price  in  the  Transvaal  falling 
to  4s.  4d.  per  ton,  and  if  the  present  tendency  continues 
coal  in  the  Transvaal  will  soon  be  as  cheap  as  in  any  other 
mining  country  in  the  world.  The  value  of  the  copper  ore 
shipped  from  the  Union  of  South  Africa  was  during  March 
£117,463,  as  against  £119.954  in  February,  and  the  prospect 
of  any  marked  increase  in  the  amount  of  shipments  south  of 
the  Zambesi  are  not  encouraging.  The  output  of  tin  con- 

tinues to  belie  anticipations,  for  despite  the  discovery  of  the 
Waterburg  fields  in  the  Transvaal  the  output  does  not  ma- 

terially improve.  The  production  of  other  miscellaneous 
base  minerals  and  metals  is  unchanged.  If  diamonds  are 
included,  the  monthly  value  of  the  mineral  output  of  South 
Africa  is  well  over  £4,250,000,  so  that  during  the  current 
year  it  is  not  at  all  unlikely  that  it  will  reach  a  total  of 
£52,000,000. 

Now  that  unskilled  native  labor  has  become  more  plentiful, 
it  is  evident  that  it  is  displacing  a  number  of  rock  drills 
hitherto  used  for  stoping,  because  in  March  the  number  of 
drills  operating  was  again  reduced,  and  only  totaled  4689, 
against  4791  in  January,  despite  the  fact  that  during  the 
last  twelve  months  necessity  has  shown  that  drills  can  be 
substituted  for  native  labor  with  satisfactory  results.  It  is 

also  satisfactory  to  find  from  last  month's  returns  that  the 
number  of  stamps  dropped  in  the  Transvaal  and  also  in 
Lydenburg,  Barberton,  and  Pietersburg  districts  along  with 
the  Rand  continues  to  increase.  Lydenburg  is  an  outside 
district  of  some  promise,  where  the  gold  output  in  the  fu- 

t in ■■  maj  be  1  tpected  i"  show  a  steadj  inereaae.  The  total 
number  •■!  stampi  dropped  in  the  Transvaal  in  March  ii 
given  us  10,236,  us  oompi   I  with  KUin  m  February,  bul 
tube  mills  running  show  a  decrease  of  one,  The  outlook  foi 

the  s"ld  output  of  the  Transvaal  i-  st ill  promising,  bul  ii"' 
inereaae  can  scarcely  1   (peeled  i"  be  as  marked  a-  during 
the  I'li-i  twelve  1   tha.    Tl   nditii   C  the  market  baa 

doI  lately     iduced  to  the  provision  "t   1   e  capital  mid 

several  developing  mines  have 'had  tn  einse  down  on  tins 
account.  Several  of  the  amalgamated  properties  and  new 
producers  have,  however,  a  reserve  "t  idle  plants  which  can 
in  brought  into  use  as  labor  and  power  conditions  improve, 
s.i  that  mi  the  Rand,  at  least,  a  steady  inereaae  in  ih   tput 
ought  to  be  assured  for  some  time. 

TORONTO,  CANADA 

Organization  of  tuk  Canadian  m.  &  E.  Co. — Dkvkkm 

mknt  Notes  at  Porcupine. — Obtput  and  Dividends 
at  Cobalt. 

A  strong  combination  of  Canadian  and  American  capital 
ists  has  organized  the  Canadian  Mining  &  Exploration  Co., 
Ltd.,  with  a  nominal  capital  of  $5,000,000,  half  of  it  paid 
up.  The  board  of  directors  contains  a  number  of  names 
notable  in  the  financial  world  of  both  countries.  The 

Canadians  are:  Sir  Edmund  Oster,  H.  S.  Holt,  Sir  Edmund 
Walker,  Sir  Edward  Clouston,  Sir  William  Mackenzie, 

Duncan  Coulson,  D.  Lome  McGibbon,  W.  Nesbitt,  David 
Fasken,  and  P.  J.  Mcintosh,  and  the  United  States  is 

represented  by  Wm.  E.  Corey,  E.  C.  Converse,  P.  A.  Rocke- 
feller, A.  H.  Wiggin,  T.  L.  Chadbourne,  Jr.,  J.  R.  De  Lamar, 

Ambrose  Monell,  C.  H.  Sabin,  R.  M.  Thompson,  and  C.  L. 
Denison.  The  principal  promoter  of  the  enterprise  is 
Ambrose  Monell,  the  president,  who  receives  no  salary. 

The  object  of  the  company  is  the  investigation  and  ex- 
ploitation of  American  mineral  resources,  the  idea  being 

to  secure  the  influence  of  men  of  large  affairs,  and  to  make 
sure  at  the  outset  of  ample  resources  to  obtain  the  best 

engineering  talent  to  investigate  opportunities  for  invest- 
ment. The  $2,500,000  subscribed  will  be  placed  in  high- 

class  securities  as  an  endowment  fund  and  the  income 

used  for  the  maintenance  of  a  staff  and  offices.  The  in- 
tention is  to  have  offices  at  New  York  in  charge  of  William 

W.  Mein,  and  at  Toronto  in  charge  of  A.  D.  Miles.  It  is 
proposed  that  apparently  desirable  opportunities  will  be 
examined  and  perhaps  prospected,  and  the  subscribers 
to  the  endowment  fund  are  to  have  the  privilege  of  par- 

ticipating proportionately  in  the  promotion  of  subsidiary 
companies,  in  consideration  of  which  they  in  the  mean- 

time waive  interest  on  their  contributions,  the  principal  re- 
maining unimpaired. 

The  country  around  Porcupine  has  been  almost  stripped 
of  timber  available  for  fuel,  and  many  of  the  mines  are 
beginning  to  use  coal,  among  them  being  the  Mclntyre, 
which  has  ordered  2000  tons.  This  company  on  May  20, 

found  a  quartz  vein  27  ft.  wide  on  the  200-ft.  level,  near 
the  centre  of  the  west  end  of  Pearl  Lake.  It  is  supposed 

to  be  the  Hollinger  lode.  Another  4-ft.  vein  parallels  it  a 
few  feet  to  the  south.  An  8-ft.  quartz  vein  has  also  been 
found  in  the  cross-cut  on  the  200-ft.  level  north  from  No.  4 
shaft.  The  Pearl  Lake  property  is  to  be  re-opened,  a 

syndicate  of  New  York  and  Philadelphia  capitalists  hav- 
ing a  controlling  interest,  liquidated  the  debts,  amounting 

to  about  $100,000,  and  provided  a  fund  to  carry  on  de- 
velopment work.  M.  J.  Ramsay  and  J.  E.  Wright,  of  Phil- 

adelphia, have  been  elected  to  the  board  -of  directors,  and 
R.  W.  Stevenson,  an  experienced  mining  engineer,  has  been 
placed  in  charge  of  the  mine. 

Directors  of  the  La  Rose  mine  from  Montreal  visited 

Cobalt  and  made  a  thorough  inspection  of  the  property  on 

May  29.  Their  visit  is  supposed  to  foreshadow  the  in- 
vestment of  a  portion  of  the  accumulated  surplus  in  some 

other  mine,  the  Chambers  Ferland  being  mentioned.  The 
Trethewey  is  putting  down  a  sixth  shaft,  near  the  mill, 
which  will  be  sunk  to  176  ft.,  at  which  depth  it  is  intended 
to  drive  east  along  the  line  of  the  property  adjoining  the 
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Nipissing.  The  company  has  made  a  10%  distribution  of 

profits.  A I  the  annual  meeting  of  the  Peterson  Lake  stock- 
holders mi  May  27.  an  attempt  was  made  to  oust  the  di- 

rectorate, which  proved  unsuccessful.  The  balance  sheet 

showed  .$44,022  cash  in  the  treasury.  The  operating  ac- 
count showed  a  loss  of  $1403.  The  leases  have  nearly  all 

been  cancelled,  the  only  two  leasing  companies  working  on 

Peterson  Lake  ground  being  the  Gould  and  the  Seneca  Su- 
perior. The  plant  of  the  Little  Nipissing  was  bought  for 

$2  tOO,  and  the  Peterson  Lake  is  now  working  the  area 

formerly  leased  to  it.  The  MeKinley-Darragh  produced  in 
April  306,000  oz.  of  silver,  and  the  management  forecasts 

a  total  output  for  the  first  six  months  of  the  year  of 
1,500,000  oz.  The  two  swamp  veins,  on  which  work  was 

commenced  April  1.  yield  ore  running  approximately  4000 
oz.  per  ton,  and  cany  occasional  rich  pockets  of  argentite. 
A  3%  dividend  plus  a  7%  bonus  has  been  declared. 

The  Cobalt  Townsite.  which  is  nearly  all  owned  in 

England  and  has  lately  made  great  strides,  will  take  over 
the  Cobalt  Station  Grounds  mine,  which  comprises  19  acres 

of  mining  rights,  tinder  the  land  reserved  for  railroad 

purposes,  and  two  town  lots.  This  will  bring  the  combined 
area  of  the  two  mines  up  to  57  acres.  The  Nova  Scotia 

property  was  sold  on  May  2  to  D.  M.  Steindler.  of  New- 
York,  a  director  and  one  of  the  largest  creditors,  for 

$82,00(1.  The  total  indebtedness  of  the  company  was 

$245,000.  The  Coniagas  has  adopted  an  extensive  plan 
for  the  development  of  the  southern  portion  of  the  prop- 

city,  which  has  remained  largely  unexplored.  A  cross-cut 
is  being  run  from  the  225-ft.  level  toward  the  southern 
boundary,  from  which  an  adit  will  he  driven  toward  an  old 

disused  shaft  cut  down  for  60  ft.,  which  will  be  reached 

by  a  raise.  At  the  Nipissing  good  ore  has  been  found  n  .i 
raise  from  the  intermediate  level  of  vein  122.  (iO  ft. 

the  surface,  where  12  ft.  of  a  shoot  has  been  developed 
along  a  drift.  There  is  a  6-in.  vein  of  5000  oz.  ore  show- 

ing up.  for  9  ft  of  height.  A  considerable  tonnage  of  low- 
gj  ;ide  ore  has  been  found  on  vein  No.  73.  At  the  W.  S.  M. 
1\„  formerly  the  Green  Median,  a  vein  found  on  the  200- 

II.  level  has  been  proved  for  125  ft.  At  first  a  mere 

stringer,    it    has    widened    to    9*2    in.    of    high-grade,    with 
good  milling  ore. 

NEW  YORK 

Copper   Market  Lagging — Tennessee   Copper   Merger — 

CANADIAN  Mixing  &  Exploration  Company. 

The  copper  shares  are  still  dull,  in  spite  of  much  work 

by  press  agents.  The  investors  are  apparently  studying 
the  discrepancies  that  seem  to  exist  between  the  reports 
from  the  mines  and  the  refinery  figures  that  are  given  out, 

and  are  asking  ''Where  is  all  the  blister  copper  that 

figures  as  mine  output?"  The  market  feature,  both  in 
New  York  and  London,  for  some  weeks  past,  has  been  a 

specialty  that  in  its  future  depends  almost  wholly  upon 

I  he  elimination  of  copper  as  a  conductor  of  electricity  in 

telegraphy — the  Marconi  Wireless  Telegraph  issues.  John 
Hays  Hammond  is  about  to  attend  the  international  wire- 

less conference  in  London,  and  in  the  meantime  is  erecting 
two  wireless  telegraph  towers  on  his  estate  in  Connecticut 

to  be  used  in  experimental  work  in  directing  dirigible 
submarines  in  the  waters  of  Long  Island  Sound.  It  seems 

odd  that  one  of  the  world's  famous  mining  engineers  should 
act  as  a  del,  gate  to  a  conference  to  further  a  means  of 
communication  which  will  do  away  with  one  of  the  chief 

uses  of  copper  when  the  system  is  fully  perfected — which, 
by  the  way.  seems  to  lie  a  most  distant  day.  Still,  the 

foot  remains  that  the  American  Telegraph  &  Telephone 
Co.  is  the  owner  of  more  copper  metal  than  any  other 
consumer  in  the  world  and  one  of  the  largest  users  of  the 
metal. 

Another  passing  phase  of  events  just  as  odd  is  the  talk 

of  a  proposed  merger  of  the  Tennessee  Copper  Co.  with 
the  American  Agricultural  Chemical  Co.  Farmers  and 

smelters  have  always  been  considered  as  natural  hereditary 
foes,  and  that  it  should  be  possible  to  merge  anything 

which  had  to  do  with  the  one  into  anything  which  had  to 

do  with  the  other,  would  seem  most  anomalous.  The  Amer- 
ican Agricultural  Chemical  Co.  has  come  forward  as  one 

of  the  successful  handlers  and  dealers  in  chemical  fertiliz- 

ers, and  the  Tennessee  Copper  Co.  has  become  one  of  the 

large  producer*  of  sulphuric  acid.  The  story  of  a  merger 
is  denied,  but  nevertheless,  chemistry,  like  politics,  makes 

strange  bedfellows  when  smelting  plants  that  are  looked 

upon  as  devastators  of  vegetation  and  fertilizer  companies 
are  spoken  of  as  factors  in  possible  consolidation. 

American  Smelters  Securities  are  being  pushed  in  the 
Paris  market.  The  Bank  of  Paris  and  the  Societe  Generale 

are  offering  the  G%  cumulative  shares  on  a  basis  of  95. 

A  concern  with  ambitious  plans  has  recently  been  incor- 
porated in  the  Dominion  of  Canada.  The  new  venture  is 

known  as  the  Canadian  Mining  &  Exploration  Co.,  Ltd., 

and  is  made  up  officially  of  representatives  on  each  side 

of  the  line  in  equal  numbers.  The  promoters  are  all  prom- 

inent either  financially  or  in  the  mining  field.  The  fol- 
lowing are  among  the  directors:  Sir  William  Mackenzie,  of 

Mackenzie  &  Mann,  the  great  firm  of  Canadian  railroad 

builders;  Sir  E.  B.  Oster,  Sir  Edmund  Walker,  Sir  Edward 

Clouston,  David  Fasken.  one  of  the  most  prominent  attor- 
neys in  the  Dominion,  and  wdio  has  taken  a  very  large 

part  in  the  development  of  Canadian  mining  industries; 
D.  Lome  McGibbon,  of  the  Nipissing  and  La  Rose  boards, 

and  others  of  equal  prominence.  Among  the  American 
directors  are  Wm.  E.  Corey,  former  president  of  the  United 

States  Steel  Corporation  and  now  one  of  the  inner  circle 
in  the  copper  combination  headed  by  John  D.  Ryan ;  E. 
('.  Converse,  of  the  Bankers  Trust  Co.  of  New  York,  who 
is  a  member  of  the  board  of  directors  of  the  Dome  Mines 

Cn.:  Percy  A.  Rockefeller,  one  of  the  most  prominent 
financiers  on  the  board;  A.  II.  Wiggin,  of  the  Chase  Na- 
tional  Bank  of  New  York;  Thomas  L.  Chadbourne,  Jr., 
whose  lather  was  one  of  the  determined  and  triumphant 

opponents  of  the  Calumet  &  Heela  consolidation  and  who 
is  one  of  the  controlling  forces  in  the  Ahmeek;  J.  R.  De 

Lamar  and  Ambrose  Monell,  both  of  whom  are  on  the 
hoard  of  the  Dome  Mines,  Mr.  De  Lamar  being  known  all 

over  the  country  where  mining  is  being  carried  on,  and 

Mr.  Monell  being  head  of  the  International  Nickel  Co.  The 
concern  is  capitalized  for  $5,000,000,  half  of  which  is  paid 

in  and  is  to  be  invested  in  high-class  securities,  the  income 
from  which  is  to  be  used  to  maintain  an  office  and  a  staff 

of  expert  engineers  who  are  to  pass  upon  mining  and  other 

projects,  and  if  available  or  worthy  of  development  the 
stockholders  of  the  company  are  to  have  the  first  privilege 

of  supplying  money  for  further  work.  The  company's  an- 
nouncement is  that  the  prospectors  and  deserving  promoters 

are  to  be  afforded  a  market  for  properties  that  will  pass 

inspection  by  trained  experts.  The  establishment  of  such 

an  "endowment  fund,"  as  it  is  termed  by  the  company's 
representative,  appears  at  first  sight  to  be  tinged  with  a 
spirit  of  benevolence.  The  formation  of  a  well  equipped 

exploration  company  is  a  move  in  the  right  direction,  and 

it  is  not  to  be  disputed  that  the  group  of  gentlemen  men- 
tioned will  have  at  their  call  unlimited  funds  to  develop 

anything  that  may  he  presented.  Another  phase  of  the 
situation  not  quite  so  encouraging  is  the  possibility  of 

the  development  of  what  is  known  as  a  one-man  market. 
If  everything  which  comes  to  New  York  must  be  presented 
to  the  one  customer,  and  if  turned  down  by  it  will  receive 

a  black  mark  that  precludes  its  being  taken  elsewhere,  so 

powerful  a  concern  will  be  enabled  to  buy  at  its  own 
price;  and  while  the  promoters  will  always  have  a  market, 
il   may  not  be  a  satisfactory  one. 

Probably  of  much  greater  importance  to  the  mining  in- 
dustry in  general  is  the  encouraging  aspect  of  affairs  in 

Mexico.  Speyer  &  Co.,  the  international  bankers  of  New 
York  and  London,  have  agreed,  with  the  consent  of  the 

State  Department  at  Washington,  to  lend  to  the  present 

government  of  Mexico  ten  million  dollars.  It  is  expected 
that  with  this  financial  support  the  government  of  Madero 

will  within  a  year  he  enabled  to  restore  tranquility  and  then 

gel  its  own  financial  affairs  on  a  more  substantial  footing. 

There  has  been  a  great  deal  of  discussion  recently  as 

to  the  possible  increase  in  dividends  by  the  Nevada  Con- 
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tididaltd  ud  ili''  I  i it h  Copper  i".    Tin  minors  in  n 
.-  vara  unfounded,  aa  the  regular  dividend* 

i   ii  declared      There  ia  likely,  however,  lo  ha 
mi  increase  in  the  disbursements  made  by  the  Guggenheim 
Exploration  Co.,  .1-  Ihia  stock  1-  expected  to  be  placed  on 
a  129  baaii  al  .1  verj  earl)  date.  Neither  I  tah  Copper 
nor  N <v ii.1.1  Consolidated  have  ever  been  active  tn 

Prom  the  trend  hi  eveota  at  the  moment  11  ia  apparent 
that  an  effort  is  to  !»■  made  to  bring  the  Guggenheim  I  \ 
ploration  Co.  into  greater  popularity,  and  to  this  end  it 

ointed  onl  that  should  either  of  the  mining  companies 
increase  ilnhl.Mi.l-,  the  Guggenheim  Exploration  Co.  will 
Ik'  the  largest  sharer  in  inch  distribution.  The  Shannon 
Copper  Co.  is  about  to  enter  the  dividend  list,  and  it  is 
expected  that  within  60  or  90  days  its  disbursement  will 
begin, 

The  outstanding  Btoek  of  the  Inspiration  Con.  Copper 
Co.   ($14,462460)   lias  been  admitted  t"  trading  prn 
•ii.  the  Boor  of  tl»'  Mew  York  Btoek  Exchange.    The  Btoek 
will  !><■  quoted  in  dollars  and  rents.    There  is  a  g   I  deal 
of  talk  ti>  the  effect  that  the  Inspiration  Con.  Copper  Co. 
is  tn  absorb  the  new  Keystone,  which  is  a  Lewisohn  prop 
erty,  ami  J.  Parke  Charming  has  been  in  the  Southwest 
watching  some  of  the  churn-drilling  that  is  being  done  at 
the  Keystone, 

The  Baltimore  refinery  of  the  A.  s.  &  R.  Co.  is  still 

having  trouble  with  its  'hustlers',  who  handle  copper  ingots 
from  refinery  to  steamer  bottoms.  Last  month  some  5,000, 
000  lh.  of  copper  was  on  the  dock  at  Baltimore,  and  it 
is  expected  that  exports  will  be  delayed  when  the  June 

-  come  out.  unless  the  present  deadlock  is  broken. 

SPOKANE,  WASHINGTON 

Idaho  Meeting  o»  Spokane  Section  of  American  Insti- 
tute ok  Mining  Engineers. 

At  the  Wallace.  Idaho,  meeting  of  the  Spokane  local 
section,  American  Institute  of  Mining  Engineers,  May  11 
to  13,  about  lot)  members  and  guests  were  present.  A 
special  car  was  provided  fur  those  going  from  Spokane 
by  the  Oregon-Washington  Railroad  &  Navigation  Co., 
which  arrived  at  Wallace  on  the  evening  of  the  10th.  The 
meeting  opened  at  10  a.m.  .May  11  at  the  Carnegie  library, 
where  an  address  of  welcome  by  E.  R.  Denny,  president 
of  the  Board  of  Trade,  was  followed  by  the  formal  turn- 

ing of  the  keys  over  to  the  engineers  by  J.  T.  Taylor, 
Mayor  of  Wallace.  F.  A.  Thomson,  dean  of  the  mining 
school  of  the  Washington  State  College  at  Pullman,  made 
a  fitting  response.  R.  S.  McCaffrey,  head  of  the  depart- 

ment of  mining  and  metallurgy  of  the  Idaho  State  Univer- 
sity, then  called  for  the  reading  of  papers.  R.  S.  Handy, 

mill  superintendent  for  the  Bunker  Hill  &  Sullivan  M.  & 
C.  Co.,  at  Kellogg,  read  a  paper  on  the  new  unit  of  the 
Bunker  Hill  mill,  which  was  illustrated  by  a  flow-sheet. 
After  discussion  of  this  paper.  O.  B.  Hofstrand,  ore-dress- 

ing expert  with  the  Federal  M.  &  S.  Co.,  at  the  Morning 
mill  at  Mullan,  read  a  paper  on  the  tube  concentrator 
flotation  process,  with  special  reference  to  its  installation 
and  operation.  As  the  process  was  first  installed  at  the 
Morning  mill  and  is  practically  new  in  ore-dressing  prac- 

tice, the  discussion  was  extended  and  interesting.  As  a 
concluding  paper,  Mr.  McCaffrey  treated  the  subject  of 
lead  and  zinc  separation  with  special  reference  to  condi- 

tions in  the  Coeur  d'Alene  district. 
The  afternoon  was  spent  in  an  inspection  of  the  Hercules 

mill,  near  Wallace,  where  the  new  Franz  concentrating-table 
is  being  operated  and  experiments  are  being  extended. 
There  are  one  or  two  new  features  about  this  table  which 
may  prove  valuable  in  concentration;  one  being  the  slots 
into  which  the  metallic  contents  drop  hefore  reaching  I  he 
lower  edge  of  the  table,  and  another  being  a  device  fur 
classification  which  is  employed  on  only  a  few  of  the 
newer  tables  and  may  yet  be  discarded.  The  Hercules 
M.  Co.  was  the  first  to  introduce  ore-sorting  from  belt 

•conveyors  into  the  Coeur  d'Alene  district. 
Next   morning   the   party   went  by  special   train   to   the 

mine  at  Burke,  where  the  electric  boial  i>  -t ill  d 
dot)  a-  the  in"-t  sati  lioial   in  the  diatriot,     With 
a  storage  reserve,  the  hoist  continue*  to  operate  for  two 
hours  alter  the  current  hai  I   n  tur   I  "IT  tl   ain  line, 
Two  hundred  and  fifty  dividend!  are  to  the  credit  "I 
tins  mine.  Prom  Burin  the  party  went  to  Mullan,  where 
the  Morning  mill  with  its  tube  eoneentrati  1  at 
tente hi   during  the   forei   a.     These   tubes  an   betl    da 

■I    in    Mr.    Bofetrand's    paper,   which   will   a   1   he 
published.     The   firs)    installation    proved   so   satisfactory 
in    saving    lead    and    zinc    which    heretofore    went    out    in 
the  tailing,  that  the  capacity  of  the  tube  plant  is  being 

v   enlarged.     Tin-    Federal   M.  A   s.  Co.,  both   here 
.-mil  at  iis  other  ore-dressing  plants,  has  introduced  many 

ations.     Some   of   them    in   operation  elsewhere   are 
new  I"  this  district,  but  nearly  all  of  Ihein  have  eiime  lo 
stay.  After  luncheon  a  trip  was  made  through  the  two- 
mile  adit  nt  the  Morning  mine,  anil  the  weal   face  of  the 
mine  was  inspected  several  hundred  feel  below,  where 
III  ft.  of  ore  of  all  grades  is  exposed.  The  station  in 
the  adit  is  one  of  the  largest  in  the  world  and  contains 
I  he  compressed-air  plant  for  operating  the  hoisl  and  ear 
loaders. 

Returning  to  Wallace  at  evening,  the  party  next  morn- 

KELLOGG  PEAK,  COEUR  D  ALENE. 

ing  went  to  Kellogg,  where  headquarters  was  made  at 
the  Y.  M.  C.  A.,  erected  by  the  Bunker  Hill  &  Sullivan 
M.  &  C.  Co.,  a  monument  to  better  social  conditions  than 
formerly  existed  in  this  district.  Although  Mr.  Hardy 
had  faithfully  described  the  Bunker  Hill  new  mill,  it  is 
only  by  a  visit  to  the  mill  itself  that  the  automatic  oper- 

ation and  devices  which  make  possible  such  a  high  per- 
centage of  saving  at  so  low  a  cost,  can  be  understood. 

A  miner  who  has  worked  for  several  years  in  the  Bunker 
Hill  &  Sullivan  mine,  on  being  asked  what  the  walls 

were,  said  "the  walls  are  ore";  nor  was  he  far  wrong. 
This  great  property  does  not  show  the  signs  of  exhaustion 
which  might  be  expected  from  one  which  has  been  pro- 

ducing an  enormous  tonnage  for  a  quarter  of  a  century 
and  which  has  paid  $12,000,000  in  dividends.  There  are 
now  large  reserves  of  ore  which  may  be  mined  at  a  profit 
with  reasonable  market  prices  for  lead  and  silver,  and 
new  territory  is  being  constantly  explored. 

At  Kellogg  the  party  separated,  having  spent  a  most 

profitable  three  days.  Great  credit  was  due  the  local  com- 
mittee and  others  for  the  profitable  meeting  and  the  facil- 

ities afforded  for  viewing  the  mines  and  mills  of  the  dis- 
trict. 

Last  year  the  Coeur  d'Alene  district  produced  30% 
of  all  the  lead  mined  in  the  United  Stales,  and  8%  of 
the  silver,  with  large  amounts  of  gold,  copper,  and  zinc. 

The  annual  production  of  the  state  of  Idaho,  at  the  pres- 
ent rate,  is  about  120,000  short  tons  of  lead,  2000  tons 

of  zinc,  2,000,000  lb.  of  copper,  7,500,000  oz.  of  silver, 
and  60,000  oz.  of  gold.  The  rising  price  of  the  metals  is 
stimulating  prospecting  and  mining  throughout  the  state. 
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BOSTON 

CoTPCB  Market  A'tive. — Walker's  E-timate  of  Bctte. 
— Oui  Dominion  Wins  Siit  Against  Bigelow. 

The  movement  of  the  copper  metal  market  at  present 

prrmgm  unabated  activity  through  the  summer  months, 

and  the  possibility  of  18  or  20-eent  copper  before  the 

year  i-  over.  Tin-  statement  for  May  will  show  a  sub- 
stantial reduetion  in  stocks  and  bring  out  conclusively 

that  the  norma]  demand  for  the  metal  is  well  up  with. 

if  Dili  ahead  of,  tin-  supply.  The  continued  rise  in  the 

price  "1  the  metal  will  enforce  increased  dividend  pay- 
ments in  all  tli*-  divideod-payi  which 

have  not  yel  raised  their  rates,  and  when  these  inc: 
have  been  made  and  a  few  new  coppers  are  also  settled 

in  the  dividend  column,  the  public  will  surely  be  in  the 

market  and  the  brokers  will  be  prospering  on  commis- 
sions. The  presidential  campaign  will  not  disturb  the 

copper  market.  The  final  figures  tell  us  that  the  produc- 
tion of  copper  has  been  stationary  f«r  the  past  two 

then-  being  practically  no  change  as  between  1910  and 
Hill,  but  consumption  has  been  steadily  gaining  ground, 
with  no  prospect  of  any  reaction.  Hence  there  arises  a 

condition  in  the  copper  market  similar  to  that  which  ex- 
isted   six    years 

George  L.  Walker,  editor  of  the  Weelhi  Copper  Letter. 
here,  has  been  visiting  Butte  recently,  where  he  went  to 

look  into  the  properties  of  East  Butte.  Butte  &  Superior. 

Butte  Central,  and  other  independents,  from  a  marke- 
standpoint.  Mr.  Walker  estimates  the  gross  value  of 

Butte's  production  to  date  as  >1 . 1  iiO.000.000.  saying  that 
onry  a  few  entire  states  in  the  Union  have  produced  more 

mineral  wealth  than  the  Butte  district  alone.  He  quote* 
those  having  a  comprehensive  understanding  of  the  dis- 

trict as  saying  that  it  will  be  a  large  producer  of  copper 
100  and  perhaps  200  years  hence.  He  writes  that  prom- 

inent mining  men  in  Butte  declare  that  the  Butte  & 

Superior  company  lias  opened  the  largest  known  d> 

of  high-grade  zinc  ore.  its  orebodies  being  so  large  as 
to  immediately  force  Butte  into  prominence  as  a  zinc 
producer. 

The  United  States  Supreme  Court,  on  Monday  last, 
handed  down  a  decision  in  behalf  of  the  Old  Dominion 

Cupper  Co.  of  Xew  Jersey,  against  Albert  S.  Bigelow, 
of  Boston,  for  $2,200,000,  plus  interest  at  0%  for  two 
years,  making  the  total  $2,464,000.  This  terminates  liti- 

gation of  ten  years  standing  and  probably  constitutes  a 

record  award  as  made  by  the  court  of  last  resort  against 
an  individual.  I  have  already  outlined  the  history  of 
this  extraordinary  case.  Mr.  Bigelow.  who  is  a  member 

of  one  of  the  wealthiest  'Back  Bay"  families,  had  depos- 
ited with  the  Xew  England  Trust  Co..  as  trustee,  securi- 

ties sufficient  to  settle  the  judgment  against  him  for  this 
amount  which  had  been  secured  in  the  Massachusetts 
courts.  The  securities  in  trust  now  become  the  property 
of  the  holders  of  the  trust  receipts  of  the  Old  Dominion 
Co.  of  Xew  Jersey.  These  trust  receipts  were  created  on 
account  of  this  case  and  have  been  traded  in  fitfully  from 
time  to  time.  They  have  a  par  value  of  *10.  hut  have 
been  traded  in  at  all  prices,  from  a  dollar  or  so  up  to 

i  Monday,  the  day  the  decision  was  handed  down. 
The  first  sale  Monday  on  the  Curb  of  these  receipts  was 
made  at  3'2.  The  next  sale  wtls  9.  A  possible  value  of 
$14  per  share  for  the  receipts  is  estimated.  Richard 
Olney.  Alton  B.  Parker,  C.  E.  l.ittletield.  J.  C.  Spooner, 
and  Louis  E.  Brandeis,  of  ilns  city,  were  fegal  lights  in 
the  case.  It  is  estimated  that  Mr.  Brandeis.  who  is  on 
the  winning  side,  will  receive  a  fee  of  $220,000  for  his 
work.  It  is  believed  in  Boston  that  Mr.  Bigelow  has 
put  down  a  fairly  soft  pillow  to  fall  upon  by  -lied- 
having,  it  is  said,  been  persistently  accumulating  trust 
receipts  for  the  past  two  or  three  months  in  anticipation 
of  an  adverse  verdict.  Mr.  Bigelow  «:i<  associated  with 
the  late  Leonard  Lewisohu  in  forming  the  Old  Dominion 
Copper  Co..  and  it  was  discovered  that  they,  as  promoters. 
had  appropriated  considerable  secret  profits.  When  the 
discovery   was   made.    Old    Dominion    stockholders   stained 

a  movement  against  them  both  for  restitution.  B 
were  instituted  in  Xew  York  against  Lewisohn  and  in 

•  uchusetts  against  Bigelow,  the  eases  otherwise  being 

identical.  Lewisohn's  estate  won  the  suit,  though  Bigelow 
Mr.  Bigesjw.  who  Is  advanced  in  years,  retired  from 

the  copper  field  when  the  Calumet  &  Hecla  company  pur- 
chased of  him  his  interest  in  Tamarack.  Osceola.  Ahmeek. 

Laurium.    Seneca,   and   Isle   Royale  hree 

years  ago. 

SALT  LAKE  CITY,  UTAH 

Zinc  in  Park  City  Mines. — Bag-house  at  United  States 

Smelting  Plant. 

Tin-  strength  of  zinc  in  the  metal  markets  is  giving  an 
impetus  to  Utah  mines  in  which  zinc  is  a  by-product,  where 
in  many  instances  it  was  previously  a  detriment.  The 
greater  part  of  the  Utah  production  of  zinc  comes  from 

the  Park  City  district,  where  Daly-Judge  and  Daly  West 
are  the  principal  shippers  of  zinc  ore.  particularly  the 

former.  Daly-Judge  stopped  shipping  zine  middling  last 
October,  and  at  the  first  of  the  year  had  1136  tons  piled 

up  awaiting  more  favorable  conditions.  Since  that  time, 
however,  it  has  resumed  shipments,  and  the  zinc  middling 

is  now  contributing  largely  to  the  revenues.  The  Xorth 
Tintic  district,  where  the  Beranton  is  the  principal  shipper, 
is  also  looking  up  for  similar  reasons,  and  the  holders  of 

property  in  the  new  Santaquin  district,  where  zine  occurs 
largely  under  conditions  similar  to  those  at  Park  City. 

are  greatly  encouraged.  The  United  States  S.  R.  &  M.  Co.. 
which  is  using  the  Huff  electrostatic  process  at  its  Midvale 

plant,  is  engaged  in  a  more  active  campaign  for  the  pur- 
chase of  ores  containing  zinc.  In  this  connection  it  is 

interesting  to  look  back  a  decade  to  contrast  the  value 
of  metals  and  metallurgical  methods.  At  that  time  the 

old  Anchor  mine,  which  is  now  a  part  of  the  Daly-Judge, 

had  been  practically  given  up  by  its  owners,  so  far  as 

hope  of  immediately  profitable  operations  was  concerned, 
because  of  the  large  proportion  of  zinc  in  the  ores.  The 

Daly-Judge,  while  it  includes  a  vastly  increased  area  and 
has  opened  other  orebodies.  has  nevertheless  reaped  large 
profits  from  the  Anchor  zinc  ores,  which  were  previously 
a   serious  detriment. 

The  strike  at  the  American  S.  &  R.  Co.'s  Murray  plant 
lias  apparently  been  broken,  and  lead  ores  are  being  re- 

ceived there  the  same  as  ever. 

Utah  Copper  is  steadily  approaching  its  maximum  pro- 
duction. The  Magna  and  Arthur  mills  will  be  in  shape 

next  month  to  handle  20.000  tons  of  ore  per  day.  and 

with  adequate  transportation   facilities  there  will  be  noth- 
.  to  prevent  maintaining  that  production,  which  will 

brin?  the  annual  output  of  copper  close  to  150.000.000  lb. 

One  day  recently  the  output  from  the  mine  was  24.000 

i  feat  so  enormous  that  its  magnitude  is  not  real- 
ized at  first  blush.  The  work  on  the  Panama  canal  affords 

the  only  comparison. 
Frederick  Lyon,  assistant  managing  director  of  the  United 

States  company,  is  authority  for  the  statement  that  the 

company  has  solved  the  fume  problem  in  its  copper  smel- 
ters as  well  as  in  its  lead  plants.  Since  the  installation 

of  the  present  bag-house  system  at  the  Midvale  plant  of 
the  United  States  company,  the  trouble  with  farmers  has 
died  out.  The  company  is  operating  its  lead  plant  only, 
under  order  of  the  federal  court,  but  the  success  of  the 

bag-house  at  the  Kennett  copper  smelter  may  presage  the 
renewal  of  the  treatment  of  copper  ores  at  the  Midvale 

plant. 
The  most  extensive  operations  in  recent  years  in  the 

old  district  of  Alta  are  in  prospect,  the  newly  organized 

Michigan-Utah  Consolidated  company  being  the  active  fac- 

tor. The  company  includes  the  Utah  Mines  Coalition.  City- 
Rocks,  and  other  properties,  and  is  well  financed.  One 

-  plans  is  to  utilize  the  old  Continental-Alta  tramway 
to  a  connection  with  a  branch  of  the  Rio  Grande  railroad 

in  order  to  maintain  shipments  all  winter.  The  camp  is 

usually  snowbound  during  the  winter  months,  but  the  over- 
head tram  will  overcome  this  difficultv. 
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General  Mining  News 
ALASKA 

INK* 

Tin'  tirsi  two  clean-ups  from  the  winter  dump*  on  tbe 
■low   claim   on    the   left    limit    of   Qoldstrean   tted 

161,000.     '■  ivailable  for  only  one  string  of  sluiee- 
i~'\rs,  Imu  it  i-  estimated  thai  one-third  of  one  damp 
hi-  been  washed  already  and  the  operators  bope  i"  have 
tin  two  dumps  cleaned  up  within  a  month. 

■  Il   Sill' 
The  report  of  the  Alaska  United  <;.  M.  Co.  for  April 

1912    slates    thai     Is. 144    tons    of    Ore    was  crushed    from 

tin    Beady  Bullion  claim,  and  19,320  tons  from  the   700 

Root  Claim.     From  the  two  mills  s'_'l  ions  of  concentrate 
was  saved,  with   an  estimated   value  of  $40,400.     The  esti- 

mated   grass   value  of  tin-   free  gold   was   (45,750.     The 
value  of  the  total  production  was  $86^49,  with  a  realiza- 

ble value  of  $85,288.  The  estimated  net  profil  was  $26,431 
Development  to  the  extent  of  t;ii7  ft  was  earned  on,  and 
the  stork  of  broken  ore  increased  4914   Ions. 

The  report  of  the  Alaska  Mexiean  (i.  M.  Co.  for  April 

1912  -rives  the  amount  crushed  for  the  month  at  19,152 
tons,  with  419  tons  of  concentrate  saved.  The  estimated 

gross  value  of  the  eoneentrate  was  $32,550,  and  of  the 
free  gold  $25586.  The  estimated  realizable  value  of  the 

monthly  production  amounted  to  $57,635.  with  an  esti- 
mated net  profit  of  $17525.  Development  to  the  extent 

of  176  ft.  was  carried  on  and  the  stock  of  broken  ore 

increased  16,956  tons. 

The  new  Nugget  Creek  power-plant  of  the  Alaska  Tread- 
well  company  is  to  be  completed  this  summer,  and  a  large 
force  of  men  is  now  at  work. 

ARIZONA 

Cochise  Count? 

The  steel  framework  for  the  new  flue-dust  chamber  at 

tbe  Calnmet  &  Arizona  smelter  is  about  half  in  place, 
and  will  be  finished  in  a  few  weeks.  Additional  time 

will   be   required    for   the   riveting. 
The  site  for  the  new  Shattuck  smelter  has  been  selected 

south  of  the  Calumet  &  Arizona  property.  Plans  are  being 
prepared  for  this  new  reduction  plant,  which  will  have  a 

daily  capacity  of  400  tons.  Arthur  Houle,  of  Douglas,  will 
have  charge  of  the  smelter  construction  work. 

Gila  County 

(Special  Correspondence.) — Over  400  men  are  employed 
at  the  Inspiration  Con.  mines,  and  tbe  force  is  being 
increased.  Three  development  shafts  are  being  sunk  to 
greater  depth,  and  ore  from  development  work  is  being 

hoisted  through  another.  The  grading  is  being  done  on 

the  site  of  the  two  concrete,  3-compartment  working  shafts 
which  will  be  sunk  50  ft.  apart  near  Inspiration.  Ore 

from  the  Live  Oak  mine  will  be  conveyed  by  underground 
haulage  through  the  Keystone  mine  and  hoisted  through 
one  of  these  shafts.  Grading  has  not  yet  been  started 

for  the  7500-ton  concentrator,  as  some  details  remain  to 
be  settled.  The  preliminary  surveys  for  the  railroad  to 
the  mine  and  to  the  concentrator  site  have  been  finished, 
and  the  dam  across  Pinal  creek  will  be  finished  in  a 

few  days.  W.  C.  Browning,  formerly  chief  engineer  at 

the  Inspiration  mine,  has  been  made  assistant  superin- 
tendent and  E.  G.  Deane  is  now  chief  engineer.  The 

firm  of  Repath  and  McGregor,  consulting  construction 
engineers,  has  charge  of  all  construction  work.  Associated 

with  them  are  F.  J.  Brule,  H.  J.  Wallace,  and  TV.  C. 
Holman,  at  the  head  of  a  corps  of  14  engineers. 

At  the  Miami  mine  diamond-drill  hole  No.  1  is  125  ft. 

below  the  570-ft.  level  and  has  shown  ore  of  commercial 

grade  for  the  entire  distance,  which  may  be  taken  as  in- 
dicating that  the  ore  deposit  extends  to  a  greater  depth 

than  has  ever  been  estimated,  all  previous  estimates  hav- 
ing allowed  only  50  ft.  of  ore  below  this  level.  The 

tailing  elevator  is  finished  and  working  satisfactorily.     All 

tailing  is  now  elevated  t;i1  ft  an. I  conveyed  by  a  launder 

to  the   gulch,  east   of  the   mill,   where   it    i-   impounded. 
Tin'    total    number   of    men    employed    about    the    mine    ami 
mill    is   about    9011. 

The  Copper  Mill  shaii  of  ihe  Arizona  Commercial  com 

pany  ha-   been    retimhered   to  the   fourth   level,  ami   a  drill 
is    being   run    on    that    level    to   connect    with    a    drift    from 

the  Gray  shaft  of  the  United  Globe  mine  of  the  "l.l  Da 

minion    company.       Al    the    Copper    Reef    mine.    15    miles 
south    of    San     Cl  lai-e    of    the    main    Crose-COl     is 

Ijiiiiu-   advanced,   and    is    now    in    over    1000    ft.      The   drift 
fr    this  a. In  on   the  California  vein  is  in  on  ft.,  ami 
its    full    width    in    vein    material    consists    of    red    hematite 

ami    clay    gouge.      Charles    Sazman    is    superintendent    and 
11   men  are  employed. 

Globe,  M;ii  30. \i"ii  a  1  County 

The  Frisco  Mines  &  Power  Co.  is  shipping  regularly 

about  $15,000  in  bullion  from  the  mill  each  month.  The 

ore  is  broken  in  the  stupes  by  a  caving  system,  and  only  six 

or  seven  miners  are  required  to  keep  up  the  Supply  for  the 
mill. 

Pinal  County 

The  American  Smelting  &  Refining  Co,  has  made  its 

initial  shipment  of  blister  copper  from  tbe  Hayden  plant. 
Three  cars  were  sent  out  consigned  to  the  Perth  Amboy 
refinery  in   Xew  Jersey. 

Santa  Cruz  County 

The  Sunnyside  and  Volcano  groups  of  mines  in  the  Pata- 
gonia mountaius  are  reported  to  have  been  bonded  by  L.  D. 

Ricketts.  of  the  Greene-Cananea  company.  This  property 

is  within  a  few  miles  of  the  R.  R.  R.  mine  recently  pur- 

chased by  N.  L.  Amster,  of  the  Shannon.  It  is  also  re- 
ported that  the  Calumet  &  Arizona  company  has  acquired 

under  bond  the  Chief  group  of  mines  in  the  same  district. 
The  Shattuck  company  of  Bisbee  also  holds  options  on  a 

large  acreage  of  mining  claims  near  Patagonia.  Mr.  Amster 

is  prospecting  about  30  claims  by  driving  an  adit  several 
hundred  feet  in  length.  An  orebody  47  ft.  in  width  has 
been  cut.  and  drifts  are  being  driven  to  develop  the  ore. 

CALIFORNIA 

Eldorado  County 

"(Special  Correspondence.) — H.  Summerfield,  of  San 
Francisco,  and  Oliver  Roberts  of  Alamos,  Sonora.  Mex- 

ico, have  bought  the  Big  Chunk  and  Tropical  placer  mines 
in  the  Kelsey  district  from  the  Murphy  estate,  and  a 

company  will  be  formed  to  begin  work  as  soon  as  Mr. 

Roberts   completes  the   examintion   of   the   properties. 
Placerville,  June  1. 

Inyo  County 

The  old  CeiTO  Gordo  property  of  the  Owens  River  val- 

ley has  been  purchased  by  F.  J.  Hagenbarth,  L.  D.  Gor- 
don, and  R.  J.  Shields,  Utah  mining  men.  The  Cerro 

Gordo  was  one  of  the  earliest  mines  worked  in  the  South- 

west. First  operated  by  the  Mexicans  and  then  by  Hag- 
gin  &  Hearst,  it  has  a  recorded  production  of  $20,000,000, 

tbe  ore  being  a  lead  carbonate  carrying  an  ounce  of  sil- 
ver to  the  unit  of  lead.  In  late  years  the  mine  has  had 

a  succession  of  owners,  and  the  last  deal  came  about 

through  the  agency  of  bankruptcy  proceedings  and  the 

foreclosure  of  bonds  which  the  J^our  Metals  company,  re- 
cently owning  it.  issued  to  secure  funds.  The  mine  is 

developed  by  both  adits  and  shafts  to  a  depth  of  1150 

ft.,  and  a  great  amount  of  zinc  carbonate  ore  is  blocked 

and  left  in  the  stopes  from  former  operations.  The  equip- 
ment of  tbe  mine  is  modern,  and  the  underground  work- 

ings are  reported  to  be  in  good  shape.  An  aerial  tram- 
way connects  the  mine  with  the  Southern  Pacific  tracks 

at  Keller,  and  tbe  present  owners  hope  to  ship  1000  tons 

of  ore  per  day.  with  a  zinc  content  of  35  to  42%.  to 
Oklahoma. 

Plumas  County 

(Special  Correspondence.) — The  Lawrence  and  Hudson 
placer  claims,  west  of  Greenville,  have  been  taken  under 

bond  by  the  Altona  syndicate,   composed  of  Seattle  and 
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Alaska  people.  The  property,  comprising  about  800  acres, 

will  be  tested  by  shafts  and  drills.  The  same  company  has 
commenced  sinking  at  the  Altona  quartz  mine.  A  gasoline 
hoist  is  in  place,  and  other  equipment  provided  for.  .1.  M. 

Wiswald  is  manager  for  the  company.  The  Anti-Debris 

Commission  has  filed  complaints  against  the  Neoscene  Hy- 
draulic Mining  Co.,  operating  at  Scales.  The  company  has 

asked  for  permission  to  contiuue  work  until  a  clean-up  call 
be  made.  The  Crescent  Hills  company  is  rapidly  complet- 

ing its  new  cyanide  plant,  which  is  intended  to  treat  tailings 
from  the  Crescent   Hills  and  Green  Mountain  mines. 

Greenville,  June  1. 

Sacramento  County 

The  Embaugh  Mining  Co.  has  reported  the  discovery  of 
a  rich  gravel  deposit,  yielding  $20  per  pan.  The  mine  is 
at  Prairie  City,  one  of  the  oldest  placer  districts  in  the 

state,  and  all  of  the  land  in  that  vicinity  had  been  thor- 

oughly prospected,  yet  Sacramento  capitalists  who  compose 
the  Embaugh  company  have  spent  considerable  money  in 
developing  their  property. 

Shasta   County 

(Special  Correspondence.) — There  is  renewed  interest 
in  the  gravel  deposits  lying  west  of  Redding.  The  Onion 

Mining  &  Power  Co.  has  planned  to  employ  a  force  of 
25  men  for  placer  operations  on  Clear  creek.  Several 

small  operators  arc  active  in  the  Igo.  Muletown,  and 
Shasta  districts.  The  Santa  Rosa  National  Bank  has  filed 

a  suit  claiming  the  Brush  tract,  immediately  west  of  Red- 
ding. The  Hazel  (i.  M.  Co.,  near  French  Gulch,  is  sink- 

ing the  Gladstone  shaft   an   additional   250   ft.   to   a   total 

depth   of  1150    ft.  helow   the  adit-level.      This  adit    is   '■   I 
ft.  long  and  taps  the  vein  about  1000  ft.  below  the  out- 

crop. In  the  mill  30  stamps  are  at  work,  and  the  aver- 

age monthly  output  approximates  $30,000.  the  1911  yield 

aggregating  $302,000.  The  company  has  disbursed  $810,000 
in  dividends.  I.  O.  .lillison  is  managing  director  and  E. 

L.  Young  superintendent  of  this  mine,  which  employs  120 

men.  The  Milkmaid  M.  Co,  is  developing  a  '-'-ft.  shool 
of  ore  averaging  about  $20  per  ton.  in  a  drift  100  ft. 
from  the  mouth  of  the  adit.  H.  F.  Musser.  superintendent 
of  this  property,  has  developed  200  ft.  of  this  orebody 
in  the  roof  of  the  drift.  The  Xoble  Electric  Steel  Co.  is 

enlarging  the  capacity  of  its  electric  iron  smelter  at 

Heroult.  , 
Redding,  May  28. 

A  company  has  been  organized  which  will  purchase  the 

railroad  from  Anderson  to  Bella  Vista,  and  will  then  extend 
this  railroad  to  the  Afterthought  mine  and  smelter  at  Ingot, 
subject  to  the  approval  of  the  State  Railway  Commission. 
No  doubt  the  railroad  will  be  extended  in  the  future  into  the 

timber  and  agricultural  lands  northeast  of  Ingot,  but  at 

present  the  main  idea  of  the  company  is  to  improve  the 

transportation  facilities  to  the  Afterthought  mine. 
The  Victor  Power  &  Mining  Co.  has  filed  suit  against 

the  Midas  G.  M.  Co.  in  the  Superior  Court  at  Redding. 
The  Victor  company  owns  a  small  mining  claim,  the  Bo- 

nanza, adjoining  the  Midas  ground,  and  alleges  that  the 
Midas  company  is  taking  ore  from  the  Victor  property 
in  the  workings  on  the  1200-ft.  level.  A  restraining  order 
is  asked  for  enjoining  the  Midas  from  mining  in  the 
disputed  territory  until  a  survey  under  the  direction  of 

the  court  determines  the  rights  of  the  two  companies. 
The  Victor  company  does  not  sue  for  a  specific  sum  in 
damages,  but  asks  the  court  to  determine  the  amount. 

At  the  Midas  30  stamps  have  been  dropping  steadily  this 
spring  and  fair  profits  have  been  claimed. 

Sierra  County 

Many  mines  in  the  Alleghany  district  will  resume  oper- 
ations this  month.  Development  is  under  way  at  the  Rain- 

bow, the  El  Dorado,  and  Osceola.  The  Sixteen  to  One 

is  planning  to  place  new  machinery  and  deepen  the  shaft, 
and  a  new  shaft  will  be  sunk  on  the  Lincoln-Roosevelt 

vein.  In  the  Independence  a  drift  is  being  driven  north 
from  the  bottom  of  the  350-ft.  shaft.  The  big  adit  on 
the  Fruitvale  is  650  ft.  long,  and  a  raise  is  being  mad. 
on  the  vein,  which  is  12  ft.  wide.     The  Lookout  has  started 

an  adit  after  an  idleness  on  the  property  of  fifteen  months, 

and  work  at  the  Kenselbach  and  Red  Ledge  will  be  re- 
sumed in  a  few  weeks.  On  the  Hardy  Kate  property  an 

air-compressor,  driven  by  electric  power,  is  being  placed, 

for  the  purpose  of  driving  a  shaft  on  the  northern  ex- 
tension of  the  Gold  King. 

A  clean-up  at  the  Bear  Creek  mine,  a  few  miles  above 
Alleghany,  resulted  in  a  yield  of  $157  per  ton.  The  ore 
came  from  a  stope  in  a  drift  about  150  ft.  from  the  surface, 

where  the  vein  is  3  ft.  wide.  The  mine  is  worked  by  John 
Andrews. 

Trinity   County 

The  Trinity  Gold  Mining  &  Reduction  Co.  has  reported 
a  production  of  $207,831  from  the  Headlight  mine  for 

1011.  The  expenses  of  the  company  were  $141,560,  leav- 
ing a  profit  of  $66,265.  Additions  to  the  equipment  have 

been  made  and  an  increased  output  for  1012  is  expected. 

The  company  claims  to  have  a  large  amount  of  $5  ore 
which    can    be   mined   by   open-cut    methods. 

COLORADO 

Clear  Creek  County 

(Special  Correspondence.) — At  the  Kelly  adit  property 
on  Democrat  mountain,  work  has  been'  resumed.  As  soon 
as  the  workings  have  been  cleaned  out.  the  compressor 

plant  will  he  brought  into  commission.  The  50-ton  con- 
centrating plant  will  be  started  during  the  next  two  weeks. 

P.  Bromley  is  manager. 

Georgetown,  May  31. 
Ouray  County 

The  Camp  Bird  mill  has  resumed  operations  after  a  shut- 
down of  several  weeks.  The  new  shaft  is  completed  and  a 

sufficient  supply  of  ore  for  30  stamps  hoisted  daily.  De- 

velopment has  shown  a  huge  body  of  sulphide  ore  in  the 
territory  which  is  tributary  to  the  new  shaft. 

Teller   County   (Cripple  Creek) 

The  Trilby  mine  on  Bull  bill,  operated  by  lessees,  is 

producing  about  1000  tons  per  month  from  the  1100-ft. 
level.  The  properties  of  the  Ophir  M.  &  M.  Co.,  together 
with  machinery  thereon,  have  been  advertised  for  sale 

on  June  25  by  the  sheriff,  under  decree  of  sale  from  the 
District  Court,  to  recover  the  sum  of  $67,245.03,  the  amount 

of  a  judgment  in  favor  of  Colin  A.  Chisholtn,  as  trustee 
for  the  bondholders.  The  properties  are  the  Carbonate 

Queen  and  Dead  Pine,  both  situated  on  Battle  mountain. 
The  Dead  Pine  has  been  producing  ore  under  a  lease. 

The  lessees  on  the  Burns  property  of  the  Acacia  G.  M. 

Co.  have  shipped  about  seven  ears  per  week  during  May. 
and  the  royalties  for  the  month  are  expected  to  exceed 
$3000.  The  ore  was  mined  in  the  seventh,  eighth,  and 

ninth  levels,  and  development  has  opened  up  new  ore- 
bodies,  to  replace  the  tonnage  hoisted. 

The  gold  production  of  Cripple  Creek  for  the  month 

of  May  was  $1,263,245.  as  against  $1,216,693  for  April. 

The  tonnage  was  76.800,  compared  with  77,281  tons  treated 

the  month  before.  The  following  is  the  table  of  produc- 
tion: 

Plant.  Tonnage.     Av.Val.  Total. 

Smelters        3.903         $65.00         $    256,395 

Golden   Cycle      34.1011  21.00  716,100 
Portland        9,500  21.00  195,000 

Colburn      2,860  2.50  7.150 

St  ration's  Independence  ...10.851  3.16  33,430 
Xew   Portland      14,400  3.51  50,644 

Wild   Horse       1.000  3.20  3,200 

Kavanagh          300  4.00  1,200 

Total      76,800  $1 ,263,345 

The  Portland  mill  at  Colorado  Springs  has  been  changed 
from  a  chlorination  mill  to  a  modern  plant  for  the  cyanide 
process.  The  second  unit  was  started  May  8,  giving  the 
mill  a  capacity  of  11,000  tons  per  mouth.  G.  M.  Taylor, 

the  manager,  says  that  comparisons  with  the  former  proc- 
ess are  not  possible  as  yet.  The  Blue  Flag  cyanide  mill, 

owner]  by  the  Blue  Flag  M.  &  M.  Co..  will  start  opera- 
tions by  July  1  with  a  daily  capacity  of  150  tons.     The 
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■  !hi    null    will    tt I  —  •    -liirl    in    .lum-    ami    will    lelieat    Ml 

liting  dump  -aid  lo  ;>'  >0  per  ton. 

IDAHO 

Box >n  i  ,•'  \  i\ 
Tlir    Golden    Scepter    Mining    Co,    lm>   awarded    a   coo 

for  ItHi  it.  hi  development  work,    This  will  extend  the 
main   drift    fro  rot   toward   the   mail   

shiHit,  which  is  estimated  t"  be  200  it.  ahead.    The  work- 

on  ha\.'  a  depth  of  700  feet 
I 

The  Federal,  Bunker  Hill  &  Sullivan,  Hecla,  and  Bar 

culea  mining  companies  have  acquired  the  overflow  valley 

hi    the   Coeur  d'Alene   river   to   Coeur  d'Alene   lake,    in 
northern   Idaho,   for  $100,000.     This  eliminates  the  dam- 

■  uis  instituted  by  farmers  who  claim  that  their  prop- 

erty 1ms  been  ruined  hy  the  lead  '"  ''ll'  water,  which  has 
run  through  the  concentrating  mills  before  reaching  the 
river.  The  Caledonia  mine  al  Kellogg  is  reported  i"  have 
found   an   important    bodj    of  ore   in   the   raise  between 

Pilot    Butte   company    have   subscribed   1100,000    for  da 

relopmenl   and  the   pnrehi   i    new    machinery    for  this 

property.    The  abaft  i-  now  at  a  depth  of  1100  ft.  and 
will   he  sunk   iii  a  depth  of  2000   ii.   before  anj   en 

<ni 1 1 1  Ai  this  depth  the  management  nopi 

reach  the  rich  orebodies  found  in  the  Berlin  clai   i   the 

North  Butte.     A   ghipmenl  of  co   mtrate  lias  been   made 
from  the  first  nuil  of  the  Butte  &  Superior  concentrator 

in  the  zine  smeller  ai  Bartlesville,  Oklahoma.  A  new 

electrical!]  driven  air-compressor  with  a  eapaeit]  ol  5000 
eu.  ii.  ni  tree  air  per  minute  has  been  ordered  by  this 

oi  mpany  for  two  weeks'  delivery.    Ii  will  furnish  air  tor 
iii'  drills.     The  copper  production  of  the  Amu   la  bob 
pan]  for  the  month  of  May  is  estimated  at  26,500,000  lb., 
..I  which  the  Washoe  smelter  turned  out  20,000,000  lb. 

and  the  Great  Kails  smeller  6,500,000  lb.  Included  in 

the  Washoe  output  was  2,000,000  lb.  from  the  North 
Butte  and  760,000  lb.  from  the  Tuolumne  company.  The 

East  Butte  smeller  produced  alimit  1.25(1.(1110  Hi.,  ami  of 
this  amount  about  (iOO.000  lb.  belonged  to  the  Butte  Alex. 

BUTTE  MINES. 

the  700  and  800-ft.  levels.  Charles  McKinnis,  the  man- 

ager of  the  mine,  reports  that  the  ore  has  been  followed 
for  160  ft.  and  is  not  yet  fully  exposed.  Samples  taken 
in  the  raise  have  assayed  as  high  as  700  oz.  in  silver, 

1.8%  lead,  and  22.8%  copper  per  ton.  Some  of  the  ore 

in  the  drift  on  the  700-ft.  level  went  as  high  as  863.5  oz. 
silver  and  22.4%  copper  per  ton. 

Work  has  been  resumed  on  Sunset  mine,  near  Wallace, 

owned  by  William  A.  Clark.  Loads  of  machinery  and  sup- 

plies have  been  sent  in  and  preparations  are  made  for  de- 
veloping the  property.  The  principal  work  at  present  is 

the  sinking  of  a  shaft  from  the  end  of  an  adit.  This,  it  is 
said,  will  be  driven  S00  ft.  or  more,  directly  on  the  ore,  to 
determine  whether  a  lower  adit  is  needed  for  working  the 
mine. 

Shoshone  County 

Earnings  for  the  Federal  M.  Co.  for  the  first  quarter 
of  1912  amounted  to  $218,000.  Thomas  A.  Edison  is 

exerimenting  on  a  method  to  treat  the  refractory  ores 
from  the  Morning  mine  of   the  company. 

MICHIGAN 

The  Calumet  &  Hecla  is  building  a  new  re-grinding  mill 
at  Lake  Linden.  A  building  some  300  ft.  long  is  to  be 

erected  and  Huntington   re-grinding  mills  installed. 

MONTANA 

Silverbow  County 

(Special   Correspondence.) — Butte  men  interested  in  the 

Scott.  This  brings  the  total  output  of  the  district  to 

about  27,SOO,000  pounds. 

Butte,  June  1. 

The  Butte  Miners'  Union  has  rejected,  at  a  mass-meet- 
ing, the  latest  proposal  of  the  Anaconda  company  to  fix 

the  scale  of  wages  at  $3.75  per  day  for  all  underground 
men  when  the  price  of  copper  is  15V&C.  per  pound  and 

$4  when  the  price  of  the  metal  is  17c.  per  pound.  The 

miners  demanded  a  flat  increase  of  50c.  per  day,  bring- 
ing the  wage  scale  of  the  shoveler  in  the  mines  up  to 

the  grade  of  the  more  experienced  miner. 
The  annual  report  of  the  East  Butte  M.  Co.  will  be 

presented  at  the  meeting  on  June  11.  In  the  year  ended 

March  31  (he  company  produced  approximately  13,000,000 

lb.  of  copper,  more  than  400,000  oz.  of  silver,  and  20,000 
oz.  of  gold.  The  cost  of  producing  copper  averaged 

about  9c.  per  pound  in  New  York.  The  first-class  ore  of 
the  East  Butte  company  during  the  year  averaged  over 

7%  copper  and  the  second-class  ore  about  3  per  cent. 

NEVADA 

Esmeralda  County 

(Teleg-raphic  Correspondence.) — The  May  production  of 
the  Goldfield  Consolidated  is  estimated  at  30,209  tons. 
The  gross  value  of  this  output  was  approximately  $500,000, 
and  the  operating  expenses  of  the  company  $200,000, 

leaving  the  net  earnings  for  the  month  $300,000. 

Goldfield,  June  "3. 
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The  newly  discovered  orebody  in  t  lie  250-ft.  level  of 
the  Florence  mine  has  supplied  ore  for  shipment  to  the 

Western  Ore  Purchasing  Co.  I).  D.  Dewey,  superintend- 
ent of  the  Florence,  slates  thai  the  vein  has  been  opened 

for  a  length  "l  30  ft.,  and  that  both  faces  show  abonl 

3  ft.  of  high-grade  ore,  with  samples  going  as  high  as 
$2000  per  ton.  and  an  average  value  between  $200  and 

$500  per  ton.  A  body  of  milling  ore  about  B  ft.  wide 
wall  of  the  high-grade  streak.  This  vein  is 

about  KKio  ft.  east  of  the  shaft  of  the  Florence,  in  vir- 

ground,  and  from  the  work-  done  so  far  appears  to 
be  almost  vertical.  Mr.  Dewey  believes  that  1  lie  vein  was 

worked,  above  the  present  discovery,  by  old  lessees  on 
the  Jumbo  claim. 

The  miners  in  the  employ  of  the  Pittsburg  Silver  Peak 
(1.  M.  Co.  went  on  a  strike  June  1  rather  than  adopt  the 

reduced  wage  scale  proposed  by  the  company.  W.  A. 

Bradley,  manager,  reports  the  camp  orderly  and  60  of 
the  12(1  stamps  dropping.  The  mine  staff,  including  fore 
men  and  shift-bosses,  who  were  unaffected  by  the  reduc- 

tion, will  continue  to  work  the  mine.  A  new  crew  is  hand- 
ling the  tramway  winch  conveys  the  ore  from  the  mine  to 

the  mill.     There  is  a  targe  tonnage  "l   ore  broken   in  the 

slopes,    and    the    present     for   -an    supply    (ill    stamps    in 
the  mill   for  some  time. 

The  full  report  of  the  Goldfield  Consolidated  Mines  Co. 

for  April  shows  the  operating  costs  distributed  as  follows: 
Mining: 

Development    $037 

Stoping     2.2S    $3,113 
Transportation       0.10 
Milling     2.KI 
Marketing       0.20 
i  leneral  expenses    0.32 
Bullion  tax     0.18 

Marketing  ore  shipped    0.12 

( 'oiisi  ruction      0.25 

Total  eosl  of  operation   $6.53 

Miscellaneous  earnings    r .  .  0.10 

Net  eosl  per  ton   .+(1.4:; 

The  net  cost  for  March  was  $6.61.  Development  for 

April  amounted  to  3369  ft.  In  the  Combination  the  311-P 
raise,  together  with  (he  200  and  205  drifts  in  the  Reilly 

orebody.  produced  295  tons  of  ore  averaging  $80  per  ton. 

The  111-M  sill  of  the  Mohawk  was  extended  and  produced 
about  50  tons  of  $26  ore.  The  30  drift  on  the  150-ft.  level 

produced  45  tons  of  $23  ore.  The  3-E  sill  produced  105 
tons  of  ore  averaging  $12  per  ton.  and  the  407  sill  on  the 

GOO-i'l.  level  southwest  of  the  shaft  was  considerably  ex- 
tended, and  produced  250  tons  averaging  $12. SO  per  ton. 

Development  in  an  intermediate  below  the  250-ft.  level, 
under  111  stope  gave  promising  results.  At  the  Clermont, 

the  sill  of  the  428  stope.  south  of  the  shaft,  was  extended 

and  produced  350  tons  of  $75  ore.  The  700-M  slope,  open- 
ing between  the  1000  and  1200-ft.  levels,  produced  500  tons 

of  ore  averaging  $39.60  per  ton.  In  the  Lagnna  the  shaft 

has  been  completed  to  the  720-ft.  level,  where  a  station  and 
sump  are  being  cut  and  from  which  point  drifts  may  be 
driven  both  north  and  south. 

Lincoln  County 

Diamond-drills  have  been  used^n  prospecting  the  Golden 
Prince  properly  of  the  Pioche  Coalition  company.  The 

lasl  hole  drilled  reached  a  depth  of  400  ft.  and  cut  on 

its  way  31  ft.  of  iron  manganese  ore.  Other  drill-holes 
which  have  been  driven  have  all  penetrated  ore.  one  body 
being  20  ft.  thick. 

Lyon  County 

The  Nevada  Douglas  lias  increased  its  output  and  shipped 

to  the  Mason  Valley  smeller  11.700  tons  of  ore  in  May. 
Development  is  reported  to  be  keeping  the  orebody  well 
ahead  of  shipments. 

Nye  County 

A  report  recently  issued  by  the  White  Caps  mine  at  Man- 
hattan, gives  the  company  10,000  tons  of  developed  milling 

ore,  and   7500  tons  additional  in  what  is  known  as  the  east 

ore  shoot,  making  a  total  of  17,500  tons. 

White  Pine  County 

At  the  new  shaft  of  tlie  Giroux  Con.  M.  Co.  the  only 

work  is  the  ImidliiiL:  of  about  1200  gal.  of  water  per 
minute  from  the  1400-ft.  cross-cut  and  the  shaft  below 

that  point.  The  water  from  the  shaft  is  pumped  to  the 

sump  in  the  1400-ft.  station  and  from  there  to  the  big 
pump  in  the  1200-ft.  station  which  elevates  it  to  the 
surface.  No  work  is  being  clone  away  from  the  shaft 

stations.  Development  is  concentrated  at  present  in  the 
.Morris  and  Bunker  Hill  mines,  on  the  opposite  side  of 

the  hill  from  the  Giroux  shaft,  in  an  attempt  to  bring 

the  production  up  to  lOIIO  tons  of  ore  per  day.  At  pres- 
ent only  four  or  live  cars  of  ore  are  shipped  each  day 

to  the  smelter  al  McGill,  but  a  large  force  of  men  is 

al  work  underground  putting  the  mines  in  shape  to  pro- 
duce more  rapidly.  The  surface  equipment  at  the  Bunker 

Hill  will  not  be  completed  for  several  weeks,  but  a  force 

of  carpenters  ami  mechanics  is  at  work  there. 

NEW  MEXICO 

Grant  County 

The  Chino  Copper  company  mines  have  been  closed  by  a 
strike  of  the  sleam-shovel  crews  and  the  train  crews  op- 

erating the  locomotives  anil  ore  trains.  The  men  demanded 
an  increase  in  wages,  which  the  company  was  not  willing  to 

grant. 
Socorro  County 

(Special  Correspondence.) — The  old  ore-bins  al  the 
Treasure  M.  &  R.  Co.  were  destroyed  by  fire  on  May  25 
ami  the  entire  mine  crew  was  pul  to  grading  for  new 

ones,  which  will  be  in  commission  within  a  few  days.  A 

good  ore  reserve  at  the  mill  will  prevent  a  shut-down. 

'I'he  Ernestine  M.  Co.  reports  that  two  clean-ups  for  the 
first  20  days  of  May  yielded  21.725  oz.  gold  and  silver 

bullion  and  22.550  lb.  of  high-grade  concentrate.  This  is 

the  best  20-day  record  of  the  company.  The  past  week's 
ore  treatment  was  lifts  ions.  Al  the  Deadwood  mines  30 

ft.  of  development  was  done  in  the  mine.  The  mill  treated 
.120  tons  of  ore  during  the  week,  producing  IS  sacks  of 
Concentrate.  The  Pacific  and  Johnson  mines  of  the  Oaks 

Co.  shipped  30  Ions  to  the  Deadwood  mill  from  21  ft. 
of  development  during  the  week. 

Mogollon,   May   31. 
PENNSYLVANIA 

(Special  Correspondence.) — The  Safe  Harbor  Iron  & 
Steel  Co.  has  been  financed  in  New  York  to  acquire  and 

operate  the  Martic  iron  mines  in  south  central  Pennsyl- 
vania near  Lancaster.  This  undertaking  is  notable  for 

the  very  low  grade  of  the  ore  which  it  is  proposed  to  mine 

and  treat.  The  deposit  consists  of  hornblende  schist  with 
magnetite  and  has  an  average  content  of  less  than  20% 

iron.  About  7,000,000  tons  of  iron-bearing  rock  has  been 
proved  by  drilling,  and  it  is  expected  that  the  deposit  is 

much  larger.  The  tests  made  indicate  a  satisfactory  sav- 
ing by  magnetic  concentration,  the  tailing  containing  not 

over  Vz%  magnetite  and  the  product  running  from  about 
60%  iron  with  low  sulphur  and  phosphorous  content.  It 

is  proposed  to  sinter  the  concentrate,  although  experiments 

now  being  made  indicate  the  practicability  of  electric  smelt- 
ing of  the  product  to  produce  steel.  A  capacity  of  1000 

tons  of  product  daily  is  proposed.  A  plant  is  now  in- 
stalled on  a  spur  connecting  with  the  Pennsylvania  rail- 

road at  Safe  Harbor. 

Lancaster,  Mav  22. 

UTAH 

Salt  Lake  County 

The  Bingham  Mines  Co.  has  resumed  work  on  the  Yo- 
semite,  and  two  shifts  of  miners  have  started  sinking  a 
shaft  to  connect  with  the  Mascotte  adit.  A  raise  has 

already  been  driven  280   ft.  from  the  adit,  and  when  the 
<   necli.in   is  made  the  shaft  will  be  2220  ft.  in  depth  on 

the  incline.     From   the  800-ft.   level   and   above,   the   old 

Yosemite    company    produced    about   $1,000,000   worth    of 
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tin'.  No  development  baa  !»«-«-■«  done  below  the  BOO  ft.  level 
end  tin'  Bingham  Mini's  Co.  bopee  to  Bud  wise  bodiea  ol 
liM.I  nml  popper  ore  in  the  ground  in  !*•  opened  by  the 
in«  shaft. 

Tin-  International  s.  St  li.  Co.  baa  ordered  material 

I'm-  tho  third  lead  stack  ;>t  tin'  Tooele  smelter,  ami  al  tin1 
arte  construction  work  lias  already  oommenoed.    The  fourth 

reverberator;  is  in  operation  at  'I'   le,  and  the  lead  ami 
copper  plants  are  smelting   1  < h »o  inns  per  day. 

Tin'  Mini's  Operating  Co.  baa  taken  a  u-n  years'  lease 

on  tin-  property  of  the  Ontario  Silver  M.  <'".  ami  i-  re 
modeling  the  Ontario  mill  for  the  treatment  of  low-grade 
one  by  a  cyanide  process  similar  in  that  which  lias  proved 
successful  at  Mercur.  The  Ontario  lias  a  production  record 
of  nearly  $50,000,000  ami  a  dividend  reeord  of  almost 

000,000.  In  tin-  early  operation  of  the  mine,  only  the 
high-grade  ore  was  hoisted,  ami  poorer  ore  was  Btored  in 
t he    stupes.      It    is    estimated    thai    tho    mine    lias    1.(11)0,(11)0 
inn-.  ..i  ore  blocked  out  and  stored  in  the  old  Btopes  which 
will  average  over  $S  per  ton.  A  recovery  of  B0?l  is  ex- 

pected from  the  remodeled  mill  at  a  cos!  of  $6  per  ton. 

Summit  county 

The   annual    report    of  the    Silver   King   Cnalitimi    Mines 
Co.  shows  cash  in  the  treasury  April  30,  the  end  of  the 
fiscal  year,  to  the  amount  of  $410,000,  after  $100,000  had 
been  spent  in  electrifying  the  mine,  the  purchase  of  motors, 
straightening  drifts,  and  replacing  old  rails  with  heavier 
mil's.  An  increased  production  is  planned  tor  t he  ensuing 
year.  The  Mayflower  property  of  the  Silver  King  has  been 
worked  by  lessees  tor  the  pasl  two  years.  This  mine  is  still 
producing   a   small   amount   of   rich   ore    from   a   few   thin 
veins  ami  the  lessees  are  encouraged  by  the    apany,  in  the 
hope  of  finding  a  large  body  of  ore. 

The  John  (he  Revelator  property,  which  is  worked  by 
Sam  Hair  under  a  lease,  has  produced  rich  carbonate  ore  in 
May.  An  incline  00  ft.  in  depth  has  been  driven  in  this  ore 
and  the  vein  still  shows  about  two  feet  wide  in  the  bottom 

of  the  shaft.  The  bans-ins  wall  is  limestone  and  the  foot- 
wall  quartzite. 

CANADA 

British  Columbia 

The  Red  Cliff  Mining  Co.  has  secured  an  option  on  the 
controlling  interest  in  the  stock  of  the  Tyee  Copper  Co., 
Ltd.,  owners  of  the  smelter  at  Ladysuiith,  Vancouver  Island. 
One  nt  the  mosl  valuable  assets  of  the  Tyee  Copper  com- 

pany consists  of  a  perpetual  coke  contract,  at  a  stated 
price.  Since  this  contract  was  secured  the  price  of  coke 
has  advanced,  and  should  the  Red  Cliff  company  complete 
the  deal,  it  will  effect  a  saving  in  the  cost  of  reducing  the 

company's  ore,  as  well  as  allow  a  handsome  margin  of 
profit  over  cost  of  treatment  at  other  customs  smelters  on 
the  coast.     About  $500,000  is  involved  in  the  transaction. 

Ontario 

(Telegraphic  Correspondence.) — The  town  of  Cobalt  has 
been  swept  by  fire,  which  at  last  reports  was  not  under 
control.  The  Canadian  Pacific  Railroad  Telegraph  Co.  at 
Montreal  gave  out  the  news  early  this  morning,  but  since 
then  direct  telegraphic  communication  with  Cobalt  has  been 
cut  off. 

Montreal,  June  6. 

The  Hollinger  mill  in  Porcupine  has  placed  an  order  for 
10  additional  1500-lb.  stamps  for  July  delivery.  This  will 
make  a  total  of  50  stamps  for  the  Hollinger,  and  will  give 
the  Hollinger  the  largest  capacity  in  the  district.  At  the 
time  construction  was  started,  the  cyanide  mill  was  made 
large  enough  to  take  care  of  a  possible  addition  to  the 
crushing  department.  The  Dome  mill  is  now  operating  at 
full  capacity.  The  tube-mill,  which  has  been  the  principal 
cause  of  delay,  has  been  repaired,  and  the  only  shut-down 
now  necessary  is  to  clean  the  plates,  and  then  only  one 
battery  out  of  five  is  thrown  out  of  gear.  The  West  Dome 
mine  has  closed  down,  on  account  of  shortage  of  fuel,  but 
is  expected  to  be  in  operation  again  by  July  1,  with  either 

coal  or  electricity  for  power.  The  Nipissing  Mining  com- 
pany has  started  hydraulic  operations  to  remove  the  over- 

burden from  certain  claims  ami  make  ii  possible  to  find  any 

outcropping  veins  which  may  exist,  'flic  water  is  raised 
from  Cobalt  Lake  by  an  electric  i   ip,    About  two 
have  been   washed  by   Ibis  method,  and   several  small  cobalt 

rops  uncovered.    The  company  intends  to  prospect 
oral  hundred  acres  by  this  method. 

JAPAN 

(Special    Correspondence.)     The   most    serious   disaster 
thai  has  ever    urieii  in  the  coal  mmos  of  Japan  hap- 

pened about  11  a.m..  April  29,  in  one  of  the  mines  of 
the  Tanko  Risen  Kaisba  (Coal  Mine  St  Steamship  Co.) 
operating   in    Hokkaido.     An   explosion   of   tire  damp   in 

No.  '-'  incline  led  to  (he  dealli  nt'  all  the  men  underground 
al    (ho   lime,   266,   and   of  7   men   al    the   surface,      A    great 
mist  of  gas  came  to  the  Surface,  wrecking  buildings  and 

blowing    nut     mine-cars.       'flic    noise    nt'    the    explosion     was 
hoard  tin-  a  considerable  distance  Following  the  explo- 

sion, lire  was  found  in  levels  Xo.  1  ami  Xo.  2,  and  there 
were  finally  stopped  off  with  brick  walls  after  great  diffi- 

culty. Xo  fire  was  found  in  the  other  levels,  and  rescue 
parties  were  able  to  recover  bodies.  The  mine  will  be 
idle  for  some  time,  as  machinery  as  well  as  buildings  was 
destroyed.  This  will  reduce  the  output  of  the  company, 
which  is  a  serious  matter  for  it,  since,  in  addition,  the 
widows  and  orphans  of  the  men  killed  must  be  cared  tor. 
The  company  is  making  generous  provision  for  them.  The 
cause  of  (he  explosion  has  not  been   ascertained. 

Tokyo;  May  14. MEXICO 

Chihuahua 

The  annual  report  of  the  Alvarado  M.  &  M.  Co.  for 
1011,  together  with  a  supplementary  report  for  the  three 
months  ended  March  31,  1012,  has  been  issued.  The  revo- 

lution interfered  greatly  with  the  operations  of  the  com- 
pany during  1911,  but  a  profit  of  $10l>,468  was  earned. 

The  supplementary  report  shows  a  profit  of  $58,961  for 
the  first  three  months  of  the  present  year.  Conditions  are 
still  unfavorable  for  the  operation  of  the  mine.  It  has 
been  impossible  to  move  any  freight  into  Parral  since 
early  in  the  month  of  February,  and  since  the  middle  of 
April  there  have  been  no  banking  facilities.  Almost  all 
the  mines  and  mills  in  the  Parral  district  have  been  closed, 
and  the  Alvarado  has  been  enabled  to  run  by  having  large 
amounts  of  supplies  on  hand  when  traffic  was  interrupted. 
Under  normal  conditions  the  Alvarado  mine  should  be 
able  to  increase  its  earnings,  as  a  large  body  of  good  ore 
is  blocked  out  and  a  constantly  increasing  tonnage  is 

being  hoisted.  The  water  from  the  mines  is  handled  with- 
out  difficulty. 

Jalisco 

(Special  Correspondence.) — The  El  Tajo  M.  Co.,  at  the 
suggestion  of  the  manager,  Ferdinand  McCann,  has  de- 

cided to  close  the  mill  until  connection  has  been  made  be- 

tween the  lower  and  upper  working's,  which  will  materially 
diminish  the  cost  of  mining.  While  this  connection  is 
being  made,  the  lower  portion  of  the  vein  will  be  thor- 

oughly explored,  and  if  the  results  are  as  anticipated,  the 
mill  will  be  enlarged  to  a  capacity  of  100  tons  per  day, 
electric  power  will  be  introduced,  and  many  other  changes 
made  with  a  view  to  diminishing  the  cost  and  increasing 
the  extraction  in  treatment.  In  the  meantime,  Mr.  McCann 
has  severed  his  connection  with  the  company  and  intends 

to  go  to  the  City  of  Mexico,  opening  an  office  as  a  con- 
sulting engineer. 

San  Sebastian,  May  28. 

Sonora 

The  Greene-Cananea  company  has  recently  acquired  a 
large  interest  in  the  Sonora  Bonanza,  a  property  situated 
on  the  main  line  of  the  Southern  Pacific  in  Mexico,  south 
of  Nogales,  Arizona.  The  mine  is  said  to  have  a  large 
amount  of  gold  ore  averaging  $10  per  ton,  and  carrying  a 
large  percentage  of  silica.  The  company  has  been  anxious 
to  obtain  silicious  material  to  smelt  with  the  basic  ores 
produced  in  its  own  mines,  and  the  Bonanza  property 
was  regarded  as  a  valuable  acquisition  and  one  which 
would  facilitate  the  desired  metallurgical  results. 
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Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  Is  interesting  to  friends. 

II.  0.  Peake  is  in  London. 

F.  W.  Bradley  is  at  Kellogg,  Idaho. 
J.  R.  Finlay  lias  been  in  Wisconsin. 
Jonx  B.  Farisii  is  at  the  St.  Francis. 

Hemes  P.  Chandler  has  gone  to  Nome. 
H.  D.  McCaskey  has  been  in  San  Francisco  this  week. 

R.  H.  Elliott  has  returned  from  West  Africa  and  Lon- 
don. 

J.  P.  Smith  has  gone  to  Shasta  county  for  geological 
work. 

Alexander  McLeod  is  at  Orangedale,  Cape  Briton,  Nova 
Scotia. 

J.  W.  Stimmson.  of  Glendale,  Oregon,  is  at  Seward, 
Alaska. 

W.  H.  Landers  has  returned  to  San  Francisco  from 
Nevada. 

Frederick  E.  Browne,  of  Salt  Lake  City,  is  at  Hart, 
California. 

Byron  E.  James  has  returned  from  Mexico  and  is  at 
Nevada  City. 

A.  C.  Veatch  has  gone  to  Tampico.  Mexico,  from  Wash- 
ington, D.  C. 

Normax  N.  Bi.ye  is  with  the  Con.  Mercur  G.  M.  Co.  at 
Mercur,  Utah. 

J.  C.  NlCHOLLS  has  returned  to  San  Francisco  from 
South   Porcupine. 

Oscar  H.  Hershey  has  returned  to  Kellogg,  Idaho,  from 
southern  California. 

Tadashtro  Ixon-ye.  of  the  Imperial  University  of  Tokyo, is  in  Berlin.  Germany. 

R.  C.  Specht  is  engaged  in  examination  work  in  Trin- 
ity county.  California. 

Fred  T.  Williams  has  been  in  California  and  Arizona 

on'  professional  business. 
S.  L.  G.  Knox  is  vice-president  and  general  manag  i  Eor 

the  Natomas  Consolidated. 

F.  Gushing  Moore,  formerly  of  Pavette.  Idaho,  is  at 
Walla  Walla,  Washington. 

Somnkh  S.  Smith  left  Juneau  on  June  2  for  the  interior 
of  Alaska,  by  way  of  Dawson. 

F.  G.  Clapp  has  been  in  California  and  has  gone  to 
Alberta  to  examine  oil   properties. 
H.  Norton  Johnson  is  general  superintendent  for  the 

Consolidated  Goldfields,  Reefton.  New  Zealand. 
F.  M.  Chambers,  of  Goldfield,  is  representative  for  the 

International  Smelting  &  Refining  Co.  in  Nevada. 
Rolla  E.  Clapp  is  making  a  geological  examination  of 

the  Railroad  mining  district.  Elko  county.  Nevada. 
David  Morgan  lias  gone  to  Long  Beach.  California,  for 

the  summer  and  will  return  to  Arizona  in  September. 
II.  J.  Miesel  has  been  appointed  superintendent  for  the 

Independent  Lead  Silver  Mining  Co..  Keeler.  California. 
J.  B.  Tyrrell  has  arranged  with  S.  N.  Graham  to  carry 

on  his  professional  work  during  his  absence  in  the  North. 
W.  R.  Bassick  has  succeeded  S.  L.  G.  Knox  as  vice- 

president  and  general  manager  for  the  Yuba  Construction 
Company. 

Ferdinand  M<  Cann  has  resigned  as  manager  for  the  El 
Tajo  Mining  Co..  ami  will  open  an  office  as  consulting  en- 

gineer in  Mexico  City. 

George  Miller,  formerly  with  the  Mexican  Mines  Co.  at 
Bolanos.  Jalisco.  Mexico,  is  now  with  the  Liberty  Bell 
mine,  Telluride.  Colorado. 

HijuLAND  BANCROFT  has  resigned  from  the  United  States 

Geological  Survey  ami  has  engaged  in  consulting  geological 
practice  at  7:ill  Synies  building.  Denver. 

W.  W.  Johnson.  ('.  C.  Webster.  P.  D.  Winter,  Johs 
S.  Kimball.  Charles  Kimball.  J.  S.  Johnston,  J.  D. 
Campbell.  G.  II.  Russell.  W.  M.  Withes,  and  S.  W. 
P.kardsley  were  among  those  sailing  on  June  1  from  San 
Francisco  for  Nome  on  the  Umatilla. 

Market  Reports 

LOCAL  METAL  PRICES 

San  Francisco  J  une  6. 

Aatlmony    11— lljc       Quicksilver  (flask)   ...41 

Electrolytic  Copper..    17i— 17jc    |    Tin   __50_MjC 
Pig  Lead   „4.15— 6.40c    i    Spelter   7J— 7Jc 
Zinc  dust,  1400  lb.  casks,  per  100  lb.,  small  lots  $9.50— 9.75;  large  17.60— 8.50 

METAL   PRICES 
(By  wire  from  New  York.) 

NEW  YORK,  June  5. — Copper  strong  and  advancing;  heavy 
demand,  both  domestic  and  export,  and  considerable  decrease 

In  stock  expected  to  be  shown  by  next  Producers*  Associa- 
tion report.  Lead  firm.  Spelter  strong.  A  large  business 

is  now  being  done  in  all  deliveries. 
Average  dally  prices  for  the  past  week,  in  cents  per  pound, 

based  on  wholesale  transactions,  standard  brands,  are  given 
below. 

Electrolytic  Silver, 
Date.  Copper.  Lead.  spelter,      per  oz. 
May  30   Holiday.  No  market. 

"    31„       16-60  4.20  6.75  61 
June  1      16.75  4.20  6-80  60i 

SL..   Sunday.  No  market. 
"       3      16.85  4.20  6.80  60j 
"       4          16.98  4.20  6.80  60} 
"       5       17.00  4.20  6.80  604 

LONDON  QUOTATIONS 

(By  cable,  through  the  courtesy  of  C.  S.  Burton  &  Co., New  York.) 

June  6. 

Camp  Bird  Ltd   g    7$ 
Ei  Oro        4J 
Esperanza       7j 
Orovllle  Dredging        l| 
Santa  Gertrudls       6J 
Tomboy        S| 

COPPER   SHARES— BOSTON 

(By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  prices, 

June  6. Adventure   8     9 
Allouez        45$ 
Calumet  &  Arizona       77$ 
Calumet  &  Hecla      620 
Centennial       26 

Copper  Range       61 
Daly  West         5j 
Franklin        13i Gran  by.. 

Greene  Cananea,  ctf.,, 
Isle-Royale   
La  Salle   

Mass  Copper   

10i 

303 

7 

Closing  Prices 
J  une  6. 

Mohawk   8  664. 
North  Butte      31j 

Old  Dominion      5y 
Osceola    124 

Qulncy      92 
Shannon      151 

Superior  &  Boston        2 
Tamarack      46 
Trinity       7j 
Utah  Con   „      134 
Victoria       44 
Winona_       7£ 
Wolverine    114 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  June  6. 

Atlanta   8  .29 
Belcher   33 
Belmont    10.00 
B.  &  B.   14 
Booth       .10 
Chollar   05 
Combination  Fraction      .18 
Con.  Vlrglna   56 
Florence   86 

Goldfield  Con.   4.40 
Gould  &  Curry      .04 
Jim  Butler   51 
Jumbo  Extension   37 
MacNamara   25 

Mayflower   5  .02 
Mexican   2.72 
Midway   _       50 
Montana-Tonopah„   2  75 
Nevada  HUls   2.15 

Ophir    1.15 
Pittsburg  Silver  Peak    1.25 
Round  Mountain   „      .42 

Savage   14 
Tonopah  Extension    1.96 
Tonopah  of  Nevada   7.25 
Union   80 
Vernal   14 
West  End    2.05 

MINING    STOCK   QUOTATIONS — NEW   YORK 

(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 

Closing  Prices. 
June6, 

Amalgamated  Copper    8  86g 
A.  S.  &  ft.  Co        86J 
Braden  Copper         7i 
B.  C.  Copper  Co         6 
Chino        34 
First  National         3 
Giroux  „         6j 
Goldfield  Con         44 
Greene-Cananea       10$ 
Bollinger        10J 
Inspiration       19 
Kerr  Lake         21 
La  Rose   m         3| 
Mason  Valley        12  J 
McKlnley-Darragh         13 

Closing  Prices. 
June  6. 

Miami  Copper.   f  27 
Mines  Co.  of  America   _  3 

Nevada  Con    221 
Nlplsslng    73 
Ohio  Copper   ..  l\ 

Ray  Con    214 
Tenn.  Copper    45f 
Tonopah  Belmont    10$ 
Tonopah  Ex    \\ 
Tonopah  Mining    7 
Trinity   _...  8 
Tuolumne  Copper    3j 

Utah  Copper    65 
West  End    11 
Yukon  Gold    3| 
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Anaconda  Copper  Mining  Company 

Tb<  report  of  the  Anaconda  Copper  Mining  Co.  for  the 

ended   December  31,   1911,   is  chiefly    remarkable  as 

\lnlnt  •■!  ilir  strong  i   i    and  wonderful  resources 

•  •f  the  company,  thus  enabling  il  to  produce  copper  at  a 
profit,  from  the  deep  orebodies  at   Butte,  even  in  a  yeai 
of    low    prices    for    copper.      The    combinatii   f    the 

Butte  companies  baa  evidently  increased  efficiency  in  each 

branch  and  led  t"  economy  in  the  actual  working  of  the 

mini's  aii<l  smelters.  Tin'  greatest  gain,  however,  seems  t<> 

In'  doe  ii>  thr  fact  thai  all  of  the  Anaconda's  tar  reaching 
interests  air  now  controlled  bj  a  single  policy.  During 

tin'  year  it'll  the  policy  of  the  company  dictated  a  cur- 
tailment of  the  copper  output,  while  reconstruction  work 

and  extraordinary  repairs  were  carried  mi.  which  left  the 

mines  ami  smelters  in  better  Bhape  than  at  the  beginning 

•  >:'  the  period  ami  in  position  to  add  greatly  to  their  out- put whenever  tin1  market  conditions  wan-ant. 

Development  was  carried  on  at  a  normal  rati'  through- 
out the  year,  ami  Beveral  new  orebodies  opened  in  tin'  lower 

levels  of  tin'  mini's.     The  total  amount  of  ore  developed 
was  in  excess  of  the  i   unit   extracted.      In   tin'   Anaconda 

department  ore  was  hoisted  principally  from  the  Moun- 

tain Consolidated,  Diamond,  Original,  Steward,  ami  Wesl 
Cray  Bock  shafts.  The  Anaconda  shaft  was  oul  of  com- 

mission for  the  entire  year,  and  was  thoroughly  repaired 
to  the  2400-ft.  level.  The  St.  Lawrence  shaft  was  also 

repaired,  but  sinking  and  hoisting  operations  were  resumed 

in  May.  At  the  High  Ore,  Belmont.  Diamond,  ami  West 

Gray  Rock  new  cylinders  have  been  placed  in  the  hoisting 
engines  preparatory  to  their  operation  by  compressed  air. 

At  the  Diamond  ami  West  dray  Rock  the  change  has  been 
found  satisfactory,  ami  the  management   is  confident  of 

  nplete  sun-ess  in  this  particular.    The  Gagnorj  ami  East 
Gray  Rock  shafts  have  been  closed  permanently  and  are 
to  be  used  as  air  shafts.  The  Never  Sweat  will  also  be 

dosed  for  ore.  but  still  used  for  lowering  men  and  timber 

and  for  ventilation.  The  shafts  of'  the  Anaconda,  St. 
Lawrence,  Mountain  Consolidated,  Belmont,  and  West  Gray 
Rock  will  he  sunk  deeper,  and  connections  made  in  the 

lower  levels  to  aid  in  the  ventilation  of  the  underground 
workings.  The  water  Crom  these  mines  will  all  be  drained 

into  the  High  Ore  shaft,  which  will  do  the  greater  pari 
of  the  pumping  for  the  district.  The  Anaconda  is  now 

draining  into  the  2800-ft.  level  of  the  High  Ore  through 
diamond-drill  holes,  and  the  Diamond  and  Poulin  mines 
are  unwatered  through  cross-cuts  into  the  High  Ore  work- 

ings. At  the  High  Ore  the  fire  in  the  stopes  threatened 
serious  loss  for  a  time,  but  after  a  fight  of  three  months 

was  put  out  in  April.  Skips  were  substituted  for  cages 
at  this  shaft  and  ore  pockets  cut  on  the  1600,  1800,  2200. 

2400,  and  2800-ft.  levels.  Three  electrically  driven  quin- 
tnplex  vertical  cylinder  pumps  were  installed  on  the  1200- 
ft.  level,  and  three  similar  ones  on  the  2200-ft.  level,  each 

pump  having  a  capacity  of  600  gallons  per  minute.  The 

power-lines  were  carried  down  an  auxiliary  shaft,  and  the 
steam   pumps  will  he  maintained  in  case  of  accident. 

In  the  Boston  &  Montana  department,  development  was 
carried  on  throughout  the  year,  and  the  ore  reserves  were 

not  depleted  by  hoisting.  New  air-cylinders  were  placed 
in  the  engines  at  the  Mountain  View  sbaft.  and  the  hoists 

at  the  Leonard  and  Pennsylvania  will  be  changed  over  in 
1912.  Cross-cuts  were  driven  to  connect  the  lower  work- 

ings of  the  different  mines  as  an  aid  to  ventilation,  and 

the  shafts  on  the  Tramway  and  Buckley  mines  deepened. 
All  told,  the  Anaconda  company  did  30.7  miles  of  devel- 

opment during  the  year  and  sank  the  shafts  an  additional 

depth  of  3711  ft.  The  total  amount  of  ore  hoisted  during 
the  year  was  3.S44.070  tons,  and  in  addition  4602  tons  of 

copper  precipitate  was  produced.  The  Great  Falls  Power 

Co.  furnished  power  for  the  mine  operations  throughout 

the  year  in  a  satisfactory  manner,  and  the  engineers  of 

the  company  anticipate  a  great  saving  in  operating  cost 
in  the  displacement  of  steam  by  electric  power  and  in 
the  use  of  electrically  compressed  air  in  the  hoists. 

The  reduction  works  treated   for  all  companies  dm 

the  year  .f.l.'i  1,036  ,lr\  tons  at  Anaconda  ami  1,101,778 
  s    at    (ileal     Falls.      HI     this    amount,    590,578    tODJ    was 

purchased  from  other  companies,  'flu-  Washoe  production 
was  191,573,780  lb.  of  copper,  8,510,122  oz.  of  silver,  ami 

40,546   OS.    of   gold,    while    the   Great     falls    production    was 

13^13  lh.  of  copper,  1.221. fin  oi.  of  silver,  and  8404 

'   gold,     'fhc  total   production  was  269,407,093  lb.  of 
copper,  9,731,56]  oz.  of  silver,  ami   18,950  •>/.  ,,f  gold. 

At  Anaconda  icsis  were  carried  on  with  a  large  centrifu- 

gal concentrating  unit,  which  gave  promise  of  .'   I  results 
when  certain  mechanical  imperl  eel  ions  in  the  machine  arc 

overcome,  so  that  it  will  operate  conl  inuoiisly.     Experiments 

which  have  been  carried  on  tor  years  in  the  1   lentrator 
at  (Ireai  falls,  lending  toward  a  higher  recovery  from 

the    ores    treated,    have    finally    been    successful.      One    lull 

seci  ion  has  been  equipped  with  new  machinery  and  oper- 

ated continuously,   with   such   promising  results  that    the 
whole   mill   at    Anaconda    will    lie   changed    over,   section    by 

section,  t(   nform  with  the  new  Bow-sheet.     The    new 

method  will  not  only  increase  the  saving,  hut  also  the  ca- 

pacity of  each  section. 

From  the  coal  mines  of  the  Anaconda  company  in  Mon- 
tana and  Wyoming  over  800,000  tons  of  coal  was  pro- 

duced, largely  for  use  in  the  other  departments  of  the 

company.  The  lumber  department  cut  at  the  mills  90,000,- 
000  ft.  of  lumber,  the  greater  part  of  which  was  sold. 

These  subsidiary  departments  of  the  company  show  profits 
of  $256,301.55. 

The  Butte,  Anaconda  &  Pacific  railway  has  planned  the 
electrification  of  the  road  from  the  Butte  mines  to  Ana- 

conda, and  an  extension  of  the  road  to  the  Georgetown 

district  to  provide  transportation  facilities  for  several  low- 
grade  mines  in  that  district.  The  railroad  handled  4,659,- 

696  tons  of  ore  and  freight,  and  191,797  passengers  dur- 
ing the  year,  earning  a  profit  of  $46,944.28. 

An  analysis  of  the  financial  statement  of  the  company 

shows  the  cost  of  mining  to  have  been  $3.77  per  ton  of 
ore.  transportation  costs  32c.  per  ton,  and  the  average 

cost  of  reduction  $1.82  per  ton.  The  cost  of  producing, 

shipping,  and  selling  copper  was  about  11.77c.  per  pound, 
which,  after  deducting  a  credit  of  2.37c.  for  gold  and 

silver,  leaves  9.4c.  per  pound  as  the  net  cost  of  the  Ana- 
conda production.  These  costs  include  all  the  charges  for 

repairs,  development,  and  construction  for  the  year.  The 
balance  sheet  shows  the  fixed  assets  of  the  company,  in- 

eluding  mines,  reduction  works,  townsite  property,  all  build- 
ings and  machinery,  timber  lands,  and  investments  in 

sundry  companies,  to  be  $95,028,477.98.  The  deferred 
assets,  materials,  and  supplies  for  future  operations,  and 

insurance  paid  in  advance  amount  to  $2,779,782.91,  while 
the  current  assets  are  merchandise  and  metals  held  for  sale, 

accounts  receivable  and  cash  to  the  amount  of  $20,334,- 

52S.57.  The  total  assets  on  January  1,  1912,  were  $118,- 

142,789.46.  The  total  profits  for  the  year,  after  deduct- 

ing interest  charges,  were  $8,043,718.76.  The  four  quar- 
terly dividends  amounted  to  $8,608,750,  exceeding  the  profits 

by  $565,031.24.  B.  B.  Thayer,  president  of  the  Anaconda 
company,  states  in  the  report  that  this  difference  was  more 

than  offset  by  the  item  of  extraordinary  repairs  and  ex- 
penditures, in  excess  of  normal  years,  which  amounted  to 

$583,462.27,  all  of  which  was  charged  directly  to  operations 

during  the  year  1911,  and  not  carried  for  future  propor- 
tionate  distribution. 

James  Lewis  &  Son's  Copper  Report 
Standard  copper  varied  in  value  £4  per  ton  during  the 

first  16  days  of  May.  The  opening  on  May  1  was  £7(1 
2s.  6d.,  from  which  it  fell  to  £69  on  May  3.  A  recovery 

was  made  to  £69  5s.  Od.  on  May  6,  followed  by  a  decline 

to  £6S  18s.  9d.  the  next  day.  The  American  statistics 

announced  on  May  9  proved  more  favorable  than  expected, 

bears  anxiously  covered  their  previous  sales,  and  specula- 
tors bought  freely,  resulting  in  an  advance  to  £73  for 

three  months  prompt  delivery  on  May  14.  On  May  15 

realization  of  profits  caused  a  drop  to  £72  for  cash,  and 



814 MINING  AND  SCIENTIFIC  PRESS June  8,  1912 

£72  7-.  6d.  for  three  months,  warrants  for  free  delivery 

being  offered  in  Limited  quantities.  On  May  16  the  pub- 
lication "l  favorable  statistics  advanced  the  market  to  £73 

cash  and  £73  10s.  (111.  for  three  months.  Sales  for  the 

fortnight  totaled  27,000  tons.  Large  sales  of  electrolytic 
copper  are  reported  to  Anieriean  consumers  at  up  to 

lii'jc.  per  pound,  a  considerable  quantity  being  also  taken 
for  export  at  £74  to  £74  10s.  Od.  per  ton  C.  i.  f.  With 

<   tinned  large  deliveries  from  Europe,  the  quantity  avail- 
able there  in  Btock  is  nmeh  reduced,  and  some  anxiety  is 

felt  as  to  supplies  proving  sufficient  for  future  require- 
ments in  view  of  1  lie  greatly  increased  consumption  in 

the  United   States  as   well   as  in    Europe. 
In  the  last  four  months  there  has  been  an  Increased  im- 

port into  the  United  States  of  5532  Ions,  but  a  decreased 

import  into  Europe  from  other  countries  of  9554  tons, 

or  a  total  diminution  in  supplies  of  40*2*2  tons.  The  con- 
sumption of  the  United  states  has  increased  19,861  tons 

and  that  of  Europe  17.7.S  tons.  Exports  from  the  United 

States  have  increased  15,990  tons  and  from  Europe  have 
decreased  2717  tons,  those  from  England  having  fallen 
off  3564  tons,  chiefly  due  to  the  coal  strike.  Stocks  in 

the  United  States  and  Europe  have  together  diminished 

to  the  extent  of  20,803  tons  in  this  period,  whereas  last 

year  in  the  same  tine-  tiny  increased  14.477  tons,  although 
the  total   decrease   for  the  year   Kill    was  43.082   tons. 

In  the  past  fortnight,  stocks  including  Germany  and 

Holland  have  decreased  3075  tons  and  the  visible  supply 
4350  Ions.  The  arrivals  in  England  and  Prance  have 

been  (15.")!]  tons  and  the  deliveries  8892  tons.  The  arrivals 
at  Liverpool  and  Swansea  from  the  United  Slates  have 

been  1H77  tons  bars,  and  435  tons  plates,  equal  In  about 
1510  tons  fine,  in  London  75,  and  in  France  2100  tons 
fine.  The  arrivals  of  Chile  in  Liverpool  and  Swansea 
have  been  1123  tons,  and  the  deliveries  lllf)  tons,  and 

from  other  countries  795  and  859  tons  tine  respectively.  The 
Chile  charters  for  the  past  fortnight  are  advised  as  650 
tons,  including  175  tons  to  the   United   States. 

Total  imports  to  date  this  year  are  6629  tons,  and  de- 

liveries 4296  tons  less  than  last  year.  These  latter  include 

3400  tons  shipped  to  the  United  States,  as  against  6200 
tons    last    year. 

Quotations  May  10  were:  Standard  copper  £7.'!  Os.  ll.l. 
for  cash  and  £7:!  10s.  0d.  for  three  months'  prompt;  elec- 

trolytic wire  bars,  £75  0s.  Od.  to  £75  10s.  Od.  net.  c.i.f.; 
English  best  selected  ingots,  £77  Os.  to  £78  0s.  per  ton. 

and  tough  cake  £77  Os.  to  £77  Ills,  less  212<?£,  ore  of  20< , 
12s.  9d.  to  13s.  Od.,  and  regulus  and  matte  13s.  3d.  to 
13s.  6d.  per  unit. 
Sundries  in  : 

  1912   , 

Chilean  in:                             Jan.  1.  Apr.  1.  Mayl.  May  16. 
Liver)   1  and  Swansea.  . .  4.225  4.S07  5.203  5,20f 
France         714  633  778  821 

American  in  : 

Liverpool  and  Swansea...  12.939  9.825  8,215  6,711 
France      4,033  5,248  4.G90  4,248 

Sundries  in  : 

Liverpool  and  Swansea..      786  741  1,148  1,059 

London   and    Newcastle..   G.4(i2  5.377  5,060]  5,540 
Birmingham          346  767  850j 
France         507  537  567  507 

English  in: 

Liverpool    ami    S.   Wales.  17.346  14.215  14.21(1  14.2:15 

Totai     in     England     and 

Prance    47.35s    42.150    40,721     38,388 
Sundries 

Germany  and  Holland...  13,400    10.900    10,121      9.379 

Total  Euro*   ii  stocks.  .  .nil, 75s    53,050     50,842     47.7(17 
Afloat    as    advised    by    mail 

and   cable  to  date: 

Prom  Chile  to  Europe. . .   1,575      2,325      2.050      1.375 

From   Australia         8,350       5. 7011       7.IIIIII       6,400 

Decisions  Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Oil  WAi.s — [njuby  to  Adjoining  Rkalty  Enjoined 

The  pumping  of  oil  ami  salt  water  from  oil  wells,  and 

permitting  it  to  How  on  lower  adjoining  lands  so  as  to  ac- 
cumulate and  statu!  in  pools  and  destroy  the  crops  and 

timber  thereon,  and  to  permanently  injure  the  productive- 
ness of  the  soil,  and  cause  noxious  odors,  is  an  actionable 

injury,  which  may  be  enjoined. 

Niagara    Oil    Company    u.    Ogle.    (Indiana)    98    North- 
eastern til).  April  3,  1912. 

Measure  of  Damages  for  Taking  Coal 

Defendant  was  the  owner  of  coal  land  adjoining  a  tract 

belonging  to  plaintiff.  Having  no  facilities  for  mining  the 
coal  iie  executed  a  lease  to  other  parties  on  a  royalty  basis, 

authorizing  them  to  mine  under  defendant's  land.  The 
lessees  unintentionally  pushed  their  workings  across  the 

boundary  and  extracted  large  quantities  of  coal  from  be- 

neath plaintiff's  land.  Held  that  the  measure  of  damages 
for  which  defendant  should  be  assessed  was  a  reasonable 

royally  of  7c.  on  all  bituminous  and  25c.  on  all  cannel 
coal  wrongfully  extracted. 

Lyons    r.    Central    Coke    &    Coal    Co.,    (Missouri)    144 

Southwestern  503.     February  (i.  1912. 

Total  visible  supply. .  .70,683    pl,075    59,892    55,542 

Readjusting  Boundaries — Effect  of  Excluding  Bound- 
ary Point 

Where  a  placer  location  was  unintentionally  made  to 
cover  a  trifle  more  than  20  acres,  and  subsequently  the 

boundary  lines  were  drawn  in  to  correct  the  error,  if  the 
locator  in  so  readjusting  his  boundaries  leaves  his  only 

point  of  discovery  outside  of  the  new  lines,  he  thereby 

invalidates  bis  entire  location  by  leaving  it  without  a  min- 
eral discovery.  A  United  States  mineral  surveyor  is,  by 

virtue  of  his  office,  disqualified  from  making  mining  loca- 
tions or  acquiring  any  interest  therein  during  his  tenure 

of  office. 

Waskey  v.  Hammer,    (U.   S.  Supreme  Court)   32  Su- 
preme  Court   Reporter.  187.     January  22,  1912. 

Oil  Contract — Right  of  Grantor  to  Recover 

Where  a  contract  granted  the  exclusive  right   to  explore 
1   1   for  Lias  and  oil  and  provided  for  the  payment  by  the 

grantee  of  50c.  per  acre  per  annum,  after  the  first  year, 

until  a  well  should  be  completed  producing  gas  in  suf- 
ficient quantities  to  justify  marketing  it,  it  is  not  essential 

to  the  right  of  the  grantor  to  recover  such  sum  to  show 
that  the  grantee  ever  took  or  held  possession  of  the  land 

under  the  contract.  As  long  as  said  contract  was  in  force 

the  grantee  had  the  right  to  enter  upon  said  land  and 
prospect  for  natural  gas  and  oil  and  he  is  liable  for  the 
compensation  fixed  in  the  contract  for  this  privilege  until 
the  contract  is  cancelled. 

Kokomo  Natural  Gas  &  Oil  Co.   I*.  Matlock   (Indiana) 
97  Northeastern  7S7.     March  (i.  1912. 

Association  Claim — Effect  of  Part  Conveyance  Prior 
to  Discovery 

Where   eight    persons   made    an    association    location    of 
160  acres  of  oil   land,  and   thereafter  conveyed   a  portion 

of  their  claim   to  a   ninth   person   in   consideration   of  his 
performing  the  exploration  work  necessary  to  perfect   the 

location,   the    performance   of   such    work    by    the   grantee 
upon    the    portion    of    the    claim    conveyed    to    him    or    his 
grantee  innnres  to  the  benefit  of  the  entire  1B0  acres.     The 

only  difference  between  such   a  grantee  and  one  to  whom 
a   conveyance  of   a  segregated   portion   has  been   promised 

upon   a   discovery   by   him    sufficient    to   perfect   the   loca- 
tion  is   that   the   grantee   has   been    paid   his   consideration 

in    advance.      In   both   cases   the   work   is   being   done    for 
the  benefit  of  all  the  associates  and  of  the  whole  claim. 

Merced  Oil  Co.  v.  Patterson,  (California),  122  Pacific, 
950.     March  22.   1912. 



S,  1912 MINING  AND  SCII.N  I  [IK    I'WI  » 

M  . Concentrates 
Vol  of  theae  are  In  reply  to  queatlnne  received  by  mall. 

Our  readere  are  Invited  to  aak  queatlona  and  give  Informa- 
tion dealing  with  the  practice  of  mlnnm.  milling,  and  ■  melting 

rpRANSVAAL  nine*,  June  30,  1910,  employed  257  air- 
eomprwBora  with  a  total  horse-power  "i   100,291,  while 

Iihp  hp.  nt  i   ipreased  air  mi  purchased. 

ARIZONA,  though  it  baa  produced  no  coal  on  a  com- 

■^  roereia]  Halo,  contains  large  areas  of  workable  !>>■<  1-^. 
ding  i"  tin-  r.  8.  Qeologieal  Survey. 

WONT  AN  A,  in   1911,  according  to  K.  W.  Parker,    

1V1   .t,i.-t -.1  2,975,358  tons  of  coal,  worth  $5,339,058.     This 
was  a  sli^lii  increase  over  the  output  for  1910. 

DHOSPHATE   ROCK   has  been   found   in  central   Ken- 

tncky  and,  according  to  K.  B.  Van  Horn  of  the  l".  S. 
Geological    Survey,   a   considerable   production    from   this 
area  i*  to  be  expected. 

r7  rRCON  i>  used  in  the  manufacture  of  electric  lamps, 
as  an  insulator   for  electricity  and   heat,   in   making 

refractory  crucibles,  in  lining  electric  furnaces,  in  making 
paints,  and  as  an  abrasive. 

/"\II.  or  remarkable  purity  lias  been  found  a(  Pine  Prairie, 
^   Louisiana.    It  contains  no  asphalt,  gasoline,  or  paraffin 
wax.      The    [-null-    product    contains   a    large    percentage    of 
illuminating  oil. 

poTTERY  was  made  ami  marketed  in  the  United  States 
to  a  total  value  of  $34,518,560  in  1911,  according  in 

Jefferson  Middleton  of  the  I'.  S.  Geological  Survey.     The 
largesl  amount  came  from  Ohio. 

p EARING  ami  pinions  made  of  manganese  steel  are 
used  in  the  tube-mills  of  the  Goldfield  Consolidated 

mill.  The  "rears  have  been  in  service  for  three  and  a  half 

years  now  and  seem  good  for  two  more  years.  The  pin- 
ions last  two  and  a  half  years. 

/"^OST  of  electric  power  varies  enormously,  but  the  fol- 
^  lowing  figures  may  be  quoted,  they  being  in  cents  per 
kilowatt-hours:  Pennsylvania  railroad.  0.58;  Long  Island. 
0.097;  West  Jersey  &  Seashore.  0.592;  Interboro  Rapid 
Transit,  0.54:!:  Twin   City  Rapid  Transit,  0.62. 

T^T  ETAMORPHISM  of  olivine  to  serpentine  is  aeeom- 
panied  by  increase  in  bulk.  In  the  case  of  one  of 

the  South  African  diamond  pipes  it  is  figured  that  since 
the  surface  presented  the  only  free  end,  the  increased  bulk 
necessitated  a  vertical  movement  of  approximately  800  feet. 

OCRAP  MICA  is  ground  in  large  quantities  and  used  for 
the  decoration  of  wallpaper  and  in  the  manufacture 

of  lubricants  and  fancy  paints;  it  is  also  molded  for 
electrical  insulation.  When  mixed  with  grease  or  oils,  finely 
ground  mica  free  from  gritty  matter  forms  an  excellent 
lubricant. 

TVJEERSCHAUM  is  mined  almost  exclusively  in  the  vi- 

cinity  of  Eski  Shehir  in  Asia  Minor,  about  one  day's 
journey  by  rail  from  Constantinople.  It  occurs  in  nodular 

foi-m  in  clays,  and  has  been  mined  for  a  thousand  years. 
It  is  sold  principally  through  Vienna  merchants,  and  the 
annual  exports  from  Turkey  are  estimated  to  be  worth 
$260,000. 

'M'lTROGLYCERINE  begins  to  decompose  at  tempera- 
tures as  low  as  50°C.  Snelling  and  Storm,  of  the 

Bureau  of  Mines,  have  recently  conducted  experiments  on 
the  behavior  of  nitroglycerine  when  heated,  and  were  able, 
by  careful  work,  to  decompose  it  and  char  the  residue  with- 

oiii   explosion.     The  experiment    i-   nol    recomtnendod    foi 
amateurs. 

TN  DRAWING  down  a  superineumbenl  mass  of  dirt,  u  is 
necessary  often  when  driving  beneath  caved  ground,  many 

operators  endorse  tin-  system  of  effecting  i   pening  for 
the  descent  lo  or  12  ft.  back  from  tin-  beading,  thus  leaving 
tl   re  face  .unimpaired.     Where  repeated  pulling  of  the 
ground  is  required  thej  favor  pushing  the  heading  on  in 
advance  of  the  openings  through  which  the  dirl  is  drawn 
down. 

pi  UNI  N't;  of  coal  and  wood  In  a  mini-  fire  differs  in  some 
respects  from  tl   rdinary  combustion  of  coal  or  w   I 

in  a  boiler  furnace;  yet,  just  as  periodic  analyses  of  the 
escaping  gases  will  indicate  combustion  conditions  in  the 
furnace,  so  periodic  analyses  of  the  atmosphere  within  a 
burning  mine  or  section  of  a  nunc  will  indicate  combustion 
conditions  there,  although  these  Indications  are  less  clearly 
understood,  and  will  be  until  some  features  of  mine  tires 
have  been  studied  more  fully. 

TJOISTING   TIME   increases  with  depth,  hut   not    in   pro- 
■*■■*■  portion  to  the  depth.    Since  the  starting  and  slowing 
absorbs  a  constant   a   unl   of  time  whether  the  hoist  be 

long  or  short,  each  additional  level  is  gained  with  a  de- 
creasing added  increment  of  total  hoisting  time.  At  Ivim- 

berley  in  South  Africa,  when  hoisting  from  10IIII  ft.,  30 
>rr.  per  skip  was  necessary.  When  hoisting  from  2500 
ft.,  the  time  became  59  sec,  and  when  the  skip  was 
sent  to  3500  It.,  the  increase  was  only  11  sec,  or  a  total 
of  70  seconds. 

AITHEN  an  entire  mine,  or  a  section  of  it,  has  been  sealed 

"*  to  exclude  air,  the  sampling  of  the  atmosphere  within 
the  sealed  area  becomes  desirable  in  order  to  determine  the 

effectiveness  of  the  stoppings  or  dams  in  excluding  air.  If 
the  stoppages  are  tight,  the  fact  is  shown  by  a  depletion  of 
oxygen  in  the  atmosphere  behind  them.  A  period  of 
anxiety  always  follows  sealing,  and  any  aid  that  tends  to 
allay  fears  as  to  whether  the  fire  is  spreading  or  enables  the 
mine  officials  to  act  promptly  in  case  conditions  get  worse,  is 
worthy  of  consideration.  The  U.  S.  Bureau  of  Mines  has 
been  studying  the  analysis  of  mine  gases,  as  one  means  of 

meeting  this  situation. 

"7  INC  prices  abroad  are  controlled  by  a  'Zinc  Convention,' formed  first  in  1900,  and  which  has  gradually  come  to 

include  practically  all  the  leading  producers.  By  this  con- 
vention the  production,  within  certain  limits,  was  at  first 

allotted  in  advance  to  the  various  members.  If  the  market 

showed  signs  of  over-production  the  output  was  curtailed 
pro  rata.  The  basis  price  for  metal  was  fixed  at  the  equiva- 

lent for  4.11c.  per  pound.  In  1910  the  convention  was 
continued  to  1914,  but  the  restriction  clause  was  changed. 

Under  the  new  rule  there  was  to  be  no  restriction  so  long- 
as  the  total  stock  of  spelter  did  not  exceed  50,090  metric 
tons,  or  the  London  price  fall  below  £22,  equivalent  to  4.8c. 

per  pound.  Should  either  occur,  production  was  to  be  re- 
stricted pro  rata  on  the  basis  of  the  output  of  each  smelter 

for  the  last  preceding  quarter. 

T"\IAMONDS  are  sold  all  over  the  world,  but  approxi- 
mutely  00%  of  the  output  is  absorbed  in  the  United 

States.  In  1907,  when  there  was  a  financial  crisis  here, 
the  demand  at  Kimberley  fell  off  75%  and  many  men  were 
thrown  out  of  work.  Other  countries  are  much  richer 

than  the  United  States,  but  their  wealth  represents  accumu- 
lations of  previous  years.  Diamonds  and  jewels  have  al- 

ready been  bought  and  are  handed  down  from  generation 
to  generation.  In  the  United  States  the  wealthy  people 
have  generally  made  their  own  fortunes  and  have  their 
diamonds  still  to  buy.  It  is  also  true  that  here  it  is 
possible  for  even  poor  men  to  buy  good  diamonds  because 
of  the  system  of  sale  on  the  installment  plan.  The  stones 
cost  the  ultimate  consumer  more,  but  it  is  possible  for 
him  to  meet  small  monthly  payments  when  he  could  not 
pay  out  the  whole  cost  at  once. 
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Book  Reviews 
Any  of  the  books  noticed  In  these  columns  are  for  sale  by, 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

The  Basic  Open-Hearth  Steel  Process.  By  Carl 
Diehmann.  Translated  and  edited  by  Alleyne  Reynolds. 

Pp.  329.  D.  Van  Nbstrand  Co.,  New  York,  191l".  For sale  by  the  Mining  and  Scientific  Press.    Price  $3.50. 

This  book,  according  to  the  author's  statement,  is  in- 
tended to  answer  some  of  the  theoretical  questions  which 

arise  in  connection  with  the  manufacture  of  steel  by  the 

basic  open-hearth  process.  The  author,  in  his  twenty  years 
experience,  has  evidently  felt  the  need  of  a  reference  text 

which  would  not  only  summarize  the  knowledge  on  the 

open-hearth  process,  but  would  also  supply  several  gaps 
which  have  existed  in  previous  literature.  The  translator 
has  confined  himself  to  a  literal  translation  and  to  the 

removal  of  a  few  inaccuracies  in  the  original  text.  The 
first  part  of  the  book  deals  with  the  fuels  available  for  the 

manufacture  of  producer-gas,  and  the  chemical  reactions 
which  take  place  in  the  furnace  and  later  in  the  regenera- 

tor chambers  of  the  furnace.  Stress  is  laid  upon  the 
thermal  conditions  in  the  oxidation  of  the  carbon,  in  con- 

tact with  steam,  and  the  influence  of  the  individual  reac- 

tions upon  the  final  temperature  produced.  The  method 

of  judging  the  work  of  producers  from  gas  analysis  is 
taken  up.  ami  several  examples  are  given  to  illustrate  the 
possibility  of  controlling  the  work  of  a  producer,  the  ad- 

mission of  steam  and  air.  and  the  temperature  of  the  dis- 
tillation chamber  Prom  examination  of  analyses.  The  effect 

"I'  the  quality  of  the  gas  upon  the  air  required  for  com- bustion and  upon  the  transferrence  of  heat  to  the  furnace 

walls  is  also  taken  up  from  the  standpoint  of  the  analyt- ical chemist. 

The  second  part  of  the  book  deals  with  the  chemical 
reactions  which  take  place  on  the  hearth  of  the  furnace. 
The  formation  of  slag,  the  removal  of  impurities,  and 
the  influence  of  temperature  of  the  flame  upon  the  work 
of  the  furnace  are  discussed  in  detail  with  a  number  of 
illustrative  tables  and  charts  taken  from  tests  and  from 

actual  practice.  The  last  chapters  of  the  book  are  taken 
up  with  a  comparison  of  the  different  methods  used  in 

working  the  basic  open-hearth  process,  and  in  urging  the 
advantages  of  the  process  from  a  commercial  standpoint. 
The  appendix  contains  a  number  of  tables  and  formulae 

for  the  use  of  a  gas  analyst  in  determining  the  c   posi- 
tion and  heat  values  of  producer  gas.  The  book  as  a  whole 

shows  the  result  of  careful  study,  and  emphasizes  the  im- 
portance of  a  thorough  understanding  of  the  principles 

which  underlie  the  basic  process.  To  a  furnace  superin- 
tendent the  book  will  be  especially  useful,  but  to  all 

students  of  the  steel  industry  it  will  appeal  as  a  valuable 
contribution  to  the  literature  available  for  reference. 

Recent  Publications 

ti'.s  Analysis  AS  ax  Aid  in  Fighting  Mnrs  Fires.  By 
George  A.  Burrell  and  Frank  M.  Seibert.  Technical  Paper 
No.  13.  Bureau  of  Mines.  Washington.  1012.  In  the 

introduction  to  this  paper*  the  authors  say:  "The  Bureau 
of  Mines  is  conducting,  as  an  essential  part  of  the  mine- 
accidents  investigations  entrusted  to  it,  an  investigation  of 
the  factors  involved  in  the  origin  and  spread  of  mine  fires. 
and  of  the  means  by  which  such  fires  may  be  prevented. 
limited,  or  extinguished.  The  authors,  in  connection  with 

their  work  on  mine  gases,  have  made  gas  analyses  and 
recorded  observations  on  the  condition  of  the  atmosphere 

in  mines.  Some  conclusions  from  their  work  are  presented 
in  this  paper  in  the  hope  that  they  will  be  of  service  to 

those  who  may  have  to  fight  fires:  for.  although  analyses 

of  the  gases  from  such  fires  have  been  made  in  the  past. 
the  systematic  analysis  of  samples  of  the  atmosphere  of 
a  burning  mine  or  section  of  a  mine  has  not  received  the 

attention   its  usefulness  warrants.     In   the  early  stages  of 

a  mine  fire  effort  is  directed  toward  fighting  it  at  close 

range  by  using  water  from  buckets,  hose,  or  j portable  ex- 
tinguishers or  by  loading  out  the  hot  coal.  Frequently 

this  effort  is  not  suScessfnl,  and  the  mine  or  a  section  of 

it  is  sealed^  in  order  to  smother  the  lire.  Some  fires  gain 
such  headway  that  the  entire  mine  has  to  be  flooded.  This 

expedient,  though  effective,  requires  the  use  of  an  enor- 
mous quantity  of  water,  not  always  easily  obtained,  and 

a  subsequent  expenditure  of  much  money  and  time  in  drain- 

ing the  mine  and  putting  it  in  working  order." 

Topographic  maps  of  the  V.  S.  Geological  Survey  of 

the  quadrangles  named  below  are  now  ready  for  distribu- 
tion: 

Gridley,  California,  embracing  parts  of  Butte  and  Sut- 
ter counties:  scale  1:31,680. 

Miami  Copper  Belt.  Arizona,  in  Gila  county;  scale 
1 :  12,000. 

Mount  Goddard,  California,  embracing  parts  of  Fresno, 
Inyo,  and  Mono  counties;  scale  1:125.000. 

Randsburg.  California,  embracing  parts  of  Kern  and 
San  Bernardino  counties ;  scale  1 :  62,500. 

Behavior  or  Nitroglycerin  When  Heated.  By  W.  O. 
Snelling  and  C.  G.  Storm.  Technical  Paper  12,  Bureau 

of  Mines.  14  pp.  Washington,  1912.  Very  little  infor- 
mation as  to  the  behavior  of  nitroglycerin  at  high  tem- 

peratures is  available,  and  this  investigation  accordingly 

tills  a  marked  gap  in  technical  literature. 

Catalogues  Received 

Albany  Lubricating  Co.,  New  York.  'Economical  Lu- 
brication.'   32  pages.    Illustrated.    4V&  by  6V2  inches. 

Lunkexiieimer  Co.,  Cincinnati,  Ohio.  Catalogue  cover- 

ing its  line  of  engineering  specialties.  654  pages.  Illus- 
trated. 

Fort  Wayne  F.lectric  Works.  Fort  Wayne,  Indiana. 

Bulletin  1142,  Tort  Wayne  Electric  Fans.'  30  pages.  Il- 
lustrated.   8  by  10  inches. 

Sprague  Electric  Works.  527  West  34th  St.,  New  York. 

Catalogue  No.  325,  'Sprague  Electric  Fans.'  40  pages.  Il- 
lustrated.   S  by  10  inches. 

American  Pulverizer  Co.,  410  Mermod-Jaecard  Bdg.,  St. 

Louis,  Missouri.  'American  Ring  Pulverizer.'  4  pages.  Il- 
lustrated.   8  by  10  inches. 

Keystone  Placer  Drill  Co.,  Beaver  Falls.  Pennsylvania. 

Catalogue  No.  6,  'Downie  Deep  Well  Pumps.'  86  pages. 
Illustrated.    8  by  10  inches. 

Westinghouse  Machine  Co.,  East  Pittsburg,  Pennsylva- 

nia. Circular  WM  No.  506,  'Westinghouse  Turbo-Alterna- 
tors.'   40  pages.     Illustrated.    7  by  10  inches. 

Robins  Conveying  Belt  Co..  Park  Row  Bdu'..  New  York. 

Bulletin  No.  5,  'Robins  System  of  Coal.  Coke,  and  Ash 

Handling.'    40  pages.    Illustrated.     6  by  9  inches. 
Taylor  Iron  &  Steel  Co..  High  Bridge,  New  Jersey. 

Bulletin  No.  114.  'Application  of  Tisco  Manganese  Steel 

to  Crushers  and  Pulverizers.'  4  pages.  Illustrated.  6  by 9  inches. 

McKiernan-Terry  Drill  Co..  115  Broadway,  New  York. 

Bulletin  covering  'Wizard'  Rock  Drill.  12  pages.  Illus- 
trated. 6  by  9  inches.  Also  bulletin  on  heavy-duty  pile 

hammers.    8  pages.     Illustrated.     6  by  9  inches. 

Sullivan  Machinery  Co..  Peoples  Gas  Bdg.,  Chicago. 

Bulletin  63  F,  -Sullivan  Continuous  Coal  Cutter';  32  pages. 
Bulletin  58  K.  'Sullivan  Duplex  Air  Compressors';  16  pages. 

Bulletin  66  F.  'Sullivan  Lightweight  Rock  Drill';  12  pages. 
All  illustrated.    6  by  9  inches. 

Union  Construction  Co.,  San  Francisco.  'Catalogue  of 

Elevator  Dredges  for  Placer  Mining.'  A  well  printed  and 
illustrated  catalogue  of  dredges  for  gold  and  tin,  built  by 

this  company.  Contains  interesting  matter  on  tin-dredging 
and  gives  operating  costs  and  discussion  as  to  types  and 
sizes.     52  pages.     7  by  10   inches. 
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EDITORIAL 

T^EPORT  of  the  Bpecial  committee  now  looking  into 
•*-V  affaire  of  the  American  Institute  of  Mining  Engineers, 

originally  to  have  been  made  June  '■'.  has  been  deferred 
till  October  7. 

rpil.\T  'pigs  is  pigs'  has  1   n  amplj  demonstrated,  bat  it 
■*■   remi   I   tor  Mexican  cusl   -    ofBoials    to    maintain 

that  'shells  is  Bhells'  when  they  Beized  as  contraband  parts 
for  Chilean  mills  shipped  i"  a  metallurgical  company  in 
Lower  i  lalifornia. 

INVESTMENTS  by  Mr.  J.  D.  Rockefeller  are  estimated 

_■*•  to  have  increased  in  value  $100,000,000  since  the  disso- 

lution of  ill'1  Stauilanl  Oil  Ciimpaiiy.     Possibly  the  moving- 
pictnre  Brms   for   1  their  recent  merges  with  a   hopeful 

eye  toward  future  dissolution. 

TERRESTRIAL  Wave  Detector  operators  have  been  busy 
near  Napa  ami  promise  the  Napa  Sunrise  Oil  Company 

productive  oil-wells  at  a  depth  of  1500  feet.  Since  at  Napa 
the  Knoxville  beds  of  the  Cretaceous  rest  directly  on  the 

basement  complex,  and  the  nil-bearing  rocks  of  southern 
California  are  absent,  ordinary  working  geologists  remain 
unconvinced. 

MUCH  has  been  said  in  the  past  year  about  poor  busi- 
ness conditions  in  the  United  States,  but  the  foreign 

trade  of  the  country  for  the  fiscal  year  just  closed  seems 

to  have  surpassed  all  previous  records.  According  to  esti- 
mates  of  the  Bureau  of  Statistics  of  the  Department  of 

Commerce  and  Labor,  based  upon  totals  for  ten  months, 

the  imports  approximated  1600  million  dollars  in  value 

and  exports  2200  millions. 

PLAN'S  for  the  Panama-Pacific  Exposition  at  San  Fran- 
cisco in  1915  are  coming  on  rapidly.  We  prinl  this 

week,  through  the  courtesy  of  Western  Engineering,  a 

supplement  showing  the  block  plan  of  the  buildings  and 

grounds  at  Harbor  View.  In  addition  there  will  be  a 

notable  group  of  buildings  at  the  Civic  Centre  and  others 

in  (iolden  Gate  Park.  Construction  has  begun  at  Harbor 

View  and  a  large  dredge  is  busy  rectifying  the  shore  line. 

PROPOSALS  for  a  geological  survey  of  Arizona  as  part 

of  the  preparation  for  making  a  suitable  exhibit  at  the 

Panama-Pacific  Exposition  have  gone  awry.  A  bill  provid- 

ing for  such  a  survey  was  passed  by  both  houses  of  the 

Legislature  but  vetoed  by  the  Governor.  In  Idaho  efforts 

are  being  made  to  secure  the  creation  of  a  state  geological 

survey,  and  it  is  hoped  that  they  may  be  more  successful. 

To  make  a  suitable  exhibit  of  the  mineral  resources  of  any 

state  requires  careful  study  by  skilled  men,  and  any  West- 
ern state  that  fails  to  make  such  an  exhibit  at  San  Fran- 

cisco in  1915  will  miss  a  great  opportunity. 

MINING  men  interested  in  Mexico  have  all  taken 
heart  since  the  announcement  of  the  completion  of 

the  Speyer  loan  of  $10,000,000  to  the  Madero  government. 

Silver  is  at  its  best  price  since  in  the  latter  part  of  1907, 

the  market  for  the  month  of  May  in  New  York  averaging 

about   60%   cents   per  ounce.     At   this   price   there   is   a 
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margin  of  profit  for  many  properties  in  Mexico  that  have 

only  paid  expenses  or  have  been  operated  at  a  loss  for 

many  months,  and  shareholders  and  managers  alike  are 

eagerly  awaiting  assurances  that  Mexican  highways  are 

safe.  With  the  waning  inteivsi  in  the  Canadian  mining 

districts,  there  is  a  large  public  that  will  welcome  an  oppor- 
tunity to  become  interested  in  Mexico.  If  the  present 

Mexican  government  can  get  affairs  firmly  in  band,  the 

next  few  years  should  see  a  real  mining  boom  south  of 

the    Rio   Grande. 

HOME  rule  for  Alaska  is  receiving  serious  attention  at 

Washington.  A  bill  providing  for  local  government 

passed  the  House  and  has  been  reported  favorably  in 

the  Senate.  As  amended  by  the  Senate  Committee,  only 

one  legislative  chamber  is  provided,  an  interesting  move 

toward  simplification  that  seems  especially  appropriate  in 

the  government  of  a  territory  having  a  small  and  widely 

scattered  population.  It  is  further  proposed  to  establish  a 

local  Railway  Commission  to  consist  of  an  engineer  officer 

each  from  the  Army  and  Navy,  and  a  geologist  from  the 

Geological  Survey.  This  would  seem  to  assure  expert  and 

disinterested  officials  for  a  critical  part  of  the  work  to  be 
done  in  the  Far  North. 

MINE  inspectors  now  maintain  an  active  and  helpful 

Institute,  which  is  to  meet  this  year  at  Columbus, 

Ohio,  June  17  to  21,  inclusive.  One  of  the  encouraging 

signs  of  the  times  is  the  raising  of  standards  among  state 

mine  inspectors.  There  have  always  been  some  able  and 
conscientious  officials  in  the  work,  but  there  have  been  far 

too  many  men  who  held  positions  because  of  their  political 

activity  and  who  were  far  too  narrowly  trained.  The  Mine 

Inspectors'  Institute  of  the  United  States  is  now  in  its 
fourth  year.  It  was  organized  by  the  Inspectors  them- 

selves and  is  a  movement  from  within,  to  better  them- 

selves and  their  work.  It  is  accomplishing  great  good,  as 

must  always  flow  from  frank  interchange  of  experience 

and  ideas  among  men  of  the  same  profession.  The  Colum- 

bus meeting  promises  to  be  a  particularly  interesting  and 

profitable  one. 

PANAMA  is  not  (lie  only  centre  of  important  canal 
[ruction  just  now.  Boston  has  an  important  canal 

enterprise  Hearing  completion  after  two  hundred  years  of 

agitation.  Mr.  August  Belmont,  president  of  the  Boston 

&  (ape  Cod  Canal  Company  and  American  representative 

of  the  Rothschilds,  a  few  days  ago  entertained  a  party 

of  a  hundred  guests,  including  prominent  public  men 

and  engineers  from  Germany,  Russia,  The  Netherlands,  and 

Canada,  by  taking  them  to  view  the  canal  being  cut  be- 

tween the  deep  waters  of  Cape  Cod  and  Buzzard's  Bays, 
shortening  the  New  York  route.  Nearly  two-thirds  of  the 
Cape  Cod  canal  has  been  completed,  and  the  work  should 

be  opened  to  the  public  about  the  same  time  as  the  Panama 

canal.  As  all  those  interested  in  canal  sight-seeing  will 
want  to  view  the  work  done  before  the  water  has  been 

turned  on.  both  the  Panama*  and  Cape  Cod  canals  may 
he  expected  to  attract  thousands  of  visitors  this  year  ami 
next. 

"POLITICS  occupy  such  a  large  share  of  the  public  at- 
*■  tendon  that  matters  0$  finance,  and  especially  mining 

finance,  do  not  just  now  get  much  of  a  hearing.  One  day 

last  week  despatches  were  printed  in  all  of  the  New  York 

morning  papers  to  the  effect  that  the  town  of  Cobalt 

was  being  wiped  out  by  lire.  Later  despatches  limited  the 

to  $150,000,  but  in  the  meantime  not  a  trader 

led  to  make  any  market  capital  out  of  the  incident. 

Not  so  very  long  ago  any  similar  event  would  have  fur- 

nished a  basis  for  speculation  in  thousands  of  shares  of 

stock.     Another  instance   of   similar   import   was   the   cut- 

ting of  the   dividend   by   the   Goldfield    Consolidated.     It 

hail  long  been  anticipated  that  the  extra  dividend  of  lift 

cents  per  share  that  bad  been  paid  each  quarter  would  be 

chopped,  and  formerly  there  wiis  always  an  accelerated 

movement  in  the  stock  just  before  the  date  of  the  declara- 

tion. Last  week  when  the  regular  dividend  only  was  de- 

clared, there  was  hardly  any  comment  made  concerning 

the  action  of  the  board  nor  any  general  discussion  con- 

cerning the  property  and  its  further  possibilities. 

STATISTICS  of  accidents  in  metal  mines  are  neither  so 

i   iiniiii  nor  complete  as  in  the  case  of  coal  mines.     In 

the  latter  the  occasional  great  explosion  with  the  resulting 

death  of  a  hundred  or  more  men  at  once,  long  since  attracted 

popular  attention  to  the  dangers  of  mining  at  the  same 

time  that  it  distorted  the  public  view.  The  chief  danger  in 

coal  mines  as  in  others,  is  not  that  arising  from  gas  or  dust 

explosions,  terrible  as  they  are,  but  the  ever-present  danger 

of  minor  falls  of  rock.  The  majority  of  the  miners  killed  in 
coal  mines  lose  their  lives  because  of  falls  of  roof.  In  metal 

mines  the  same  danger  is  present,  and  it  would  seem  likely 

that  an  even  larger  portion  of  the  deaths  would  be  traceable 

to  this  cause.  A  list  recently  published  records  all  the 

deaths  from  accidents  in  the  mines  of  Clear  Creek  county, 

Colorado,  beginning  with  1S63.  The  total  is  176;  not  a  re- 

markably large  figure  when  the  number  of  miners  and  num- 
ber of  years  involved,  is  taken  into  account.  The  causes  of 

the  deaths  may  be  summarized  as  follows:  misfires,  21;  ex- 

plosions and  premature  blasts,  40;  rock  falls  and  caves, 
60;  suffocation.  5;  miscellaneous,  50.  Here  it  happens  that 

death  from  accidents  due  to  powder  has  come  to  about  the 

same  number  of  men  as  were  killed  by  rock  falls.  The 

miscellaneous  causes  included  such  widely  varied  items  as 

falling  down  a  shaft,  fall  from  a  bucket,  flood,  falling  tim- 
bers, and  electrocution. 

Funds  for  the  Bureau  of  Mines 

Congress  is  now  busy  with  appropriation  bills,  always 

a  sign  of  impending  adjournment.  The  Sundry  Civil 
bill  as  reported  to  the  House  fails  to  make  any  provision  of 

funds  for  extending  the  work  of  the  Bureau  of  Mines  so 

as  to  cover  metal  mining  in  the  West.  As  the  matter  now 

stands,  except  for  a  small  sum  available  for  administration 

ami  general  expenses  of  the  Bureau,  all  the  appropriations 
are  for  the  purpose  of  analysing  and  testing  coal  for  the 

Government  itself,  mine  rescue  work-  in  the  coal  mines,  and 

the  study  of  accidents,  mainly  in  coal  mines.  The  House 
passed,  by  a  nearly  unanimous  vote,  the  newly  drafted 

organic  act  which  makes  clear  the  purpose  of  extending 

the  investigations  of  the  Bureau  to  cover  all  branches  of 

mining,  but  it  has  failed  to  furnish  money  to  the  Bureau 

proportionate  to  the  scope  of  its  work.  The  Secretary  of 
Interior.  Mr.  Walter  Fisher,  has.  in  response  to  a  Senate 

resolution,  written  a  strong  letter  urging  that  $100,000  be 

devoted  to  "inquiries  and  investigations  into  the  mining; 
and  treatment  of  ores  and  mineral  substances,  and  for 

equipment,  supplies,  travel,  and  other  expenses  incident 

thereto."  It  is  hoped  that  this  increase  will  be  voted  on 
the  floor  of  the  House.  There  will  be  general  disappoint- 

ment in  the  West  if  some  provision  be  not  made  for  work 

in  the  metal  mines.  Problems  relating  to  fire,  dust,  and 

caving  ground  make  investigations  relating  to  the  health 

ami  safety  of  the  men  as  pertinent  as  in  the  Eastern  coal 
mines.  With  the  limited  sum  available  the  active  director, 

Mr.  J.  A.  Holmes,  has  occasionally  sent  the  rescue  cars  into 

the  metal-mining  distrjpts  to  demonstrate  the  new  methods 
nt  linlitiug  tire  and  giving  first  aid  treatment.  A  much 

wider  compaign  of  education  is  needed.  The  limited  studies 

of  health  conditions  in  Colorado  mines  made  by  an  officer 

detailed  from  the  Marine  Hospital  service  have  been  enough 
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to  indicate  that  here  i>  a  wide  Avid  I'm  usefulness.     In  ihc 
-  tin'  mining  industry 

h  Ihc  aid  "i  (he  Ooverumenl  quite  a>  maeh 

«-  i  Throughout  the  Held  mineral  waste  i-  • 

mlj  in  importance  to  problem!  ol  1 1 1>-  health 
and  -  >■  men.    The  United  81    baa  apenl  from 
the  proceeds  "i  the  -ale  of  government  land,  t85,000,   

unation   work.     Tin-   is  a   far  seeing   ami   wise   policy 

which   lias  amply  justified   itself.     During  the  period  in 
which  reclamation  work  lias  been  under  waj  $7,1   ,000  has 

been  realised  from  tin-  sale  of  mineral  lands.    Why  should 
nut  this  stun,  or  some  reasonable  pan  of  it,  be  spent  to 

laU  an. I   protoel    the  great    primal   industry    of  the 

The  Copper  Situation 

ies  ■•!  tin'  American  Copper  Producers'  Associa- 
tion, presented  on  another  page,  indicate  another  reduc- 

tion of  surplus  ic,  iIr.  amount  "I  15,450,380  pounds.  This 
resulted;  mil  through  any  lessened  decrease  in  production, 
which   was  in    fact   a   trifle   greater   than    for   March   or 

April.  Inn  beean   t  increased  domestic  consumptioi 

exports.  Tin'  price  of  the  metal  continues  !••  climb,  ami 
there  is  much  speculation  as  to  the  soundness  of  the 

apparent   demand.     It   is  i..  \„  iered   thai   buyers 

seldom  stock  up  till  convinced  thai  prices  an-  to  rise 
ami  that  they  usually  come  into  the  market  with  a  rush. 

At  the  same  time  there  is  widely  current  a  feeling  that 
a  tremendous  deal  is  being  worked  mi!.  The  press 

agent's  work  is  being  handled  most  admirably,  the  only 
possible  criticism  being  a  tendency  to  overwhelm  with 

denials  when  discrepancies  are  pointed  out.  The  world's 
surplus  has  disappeared,  hut  there  is  something  of  a 
mystery  as  in  just  where  it  went,  in  the  face  of  record 

production  ilia!  is  not  a  matter  for  boasting  just  at  this 
time.  It  is  indirectly  admitted,  or  stated  upon  appar- 

ently good  authority,  that  the  operating  pool  of  producers 
which  took  the  market  in  hand  last  fall  bought  50,000,000 

pounds  "l'  copper.  It  is  only  natural  to  ask:  Was  this 
all  that  was  purchased,  where  is  it,  has  it  been  sold,  is 
it  taken  into  account  in  the  monthly  figures  given  out, 

is  it  in  dead  storage*  Copper  prices  are  going  up;  spot 
is  quoted  at  17]_t  cents,  but  this  very  fact  may  mean  a 
pinch  for  the  operators.  The  real  question  is,  have  the 

operators  or  the  pool  been  able  to  market  any  of  the 
metal  which  tbey  have  accumulated?  It  is  not  a  par- 

ticularly hard  matter  for  one  with  a  long  purse  to  engi- 
neer a  rise  in  the  price  of  a  commodity  or  a  stock;  the 

real  work  comes  in  unloading  the  accumulation  at  a  profit. 

Cn  broker's  parlance,  these  operations,  which  go  hand  in 
hand,  are  known  as  'running  a  corner,'  which  is  not  pri- 

marily such  a  difficult  matter,  and  'burying  the  corpse'; 
it  is  in  the  unsuccessful  attempt  to  accomplish  the  latter 
that  market  manipulators  most  often  come  to  grief.  There 
is  no  thought  of  any  financial  disaster  overtaking  the 
men  who  are  at  the  moment  behind  the  movement  in  cop- 

per, but  the  fact  remains  that  mine  output  is  increasing 
ami  likely  in  the  next  few  months  to  further  increase 

largely,  and  it  would  seem  to  be  a  not  unsafe  prophecy 
that  if  the  copper  situation  is  to  he  kept  in  hand,  another 
season  of  curtailment  will  become  necessary.  It  is  quite 
true  that  producers  are  stating  publicly  that  increased 
production  will  be  a  boon,  that  otherwise  the  price  cannot 

be  held  down  and  a  'runaway'  market  will  ensue.  The 
manipulator  of  a  corner  can  never  let  the  market  take 

care  of  itself;  if  he  cannot  sell,  he  must  buy;  the  moment 
he  fails  to  maintain  the  price,  his  corner  crumbles.  There 
may  or  may  not  be  any  comer  in  copper;  every  copper 
authority  is  up  in  arms  proclaiming  loudly  that  there  is 
not;  but  there  are  signs  that  would  justify  some  activity 

bj  bear  operators    at  least  l  'feeling  out'  "t  tie-  situation 
wore  it     t"i'  the  practically  invincible  financial  strength 

■if  the  men  now  in  i   Irol. 

Thr  gist  i.i  the  whole  matter  is  im   well  lummed  up 

in  n  paragraph  in  an  intervien  given  bj  an  authority  mi 

i  in  New  York:    "Some  surprise  has  i   a  ex\   ■<! 
that   tl   upper  shai.-  have  not   responded   more  t"  the 
Bve-cenI   rise  in  the  price  of  the  metal  during  the  past 
eight    months.     The  answer  is   simple:   there   never   was 

nob  doubt   as  i.,  the  genuineness  of  a  movement   in 

copper  as   there   is  concerning   the   present    one.     When 
the     public    realize-    lllal     cupper  shal , 

tn  be  very  handsome  during  the  next  few  years,  stock- 
market  quotations  will  >   mence  more  thoroughly  to  dis- 

count them  than  they  have  yel  done."  If  the  public  would 
only  come  in  and  buj   copper  shares  in  large  quantities, 

ii   would  show  a  bandsi    profit  on  tl"'  entire  operation, 
and  losses  taken  in  the  metal  could  be  considered  negligible, 

Amalgamated   is  climbing   tor  a   high  mark:   it   sold   last 
week    :ii     B7%,    which    is    higher    than    at    any    time    since 
late    In    L909.      Dividends   are   being    increased    in    some 
instances,   and   resumption   is  talked  of   in  other  cases,  and 

while  speculation   in   the  metal  is  deprecated,  investment 
In  copper  shares  is  encouraged  in  every  nay  possible. 
In  the  meantime,  as  our  New  York  correspondent  shows. 

the  large  copper  producers  are  rapidly  increasing  their 
outputs.  Fundamentally  the  matter  resolves  itself  into 

a  question  of  the  rale  at  which  new  production  will  follow 
the  increased  price. 

Bolivian  Goldfields 

Bolivia  has  been  much  in  the  public  eye  this  spring  I"' 
cause  of  reported  discoveries  of  placer  gold,  especially 

in  the  Tipuani  district.  A  number  of  prospectors  have 

gone  down  from  San  Francisco  and  in  response  to  numer- 
ous requests  for  information,  Mr.  Carlos  Sanjines,  the 

Bolivian  Consul,  wrote  a  general  description  of  the  coun- 
try and  routes  of  travel  to  it,  which  we  published  on 

March  !).  Washing-ton  despatches  have  recently  stated 
that  accounts  of  the  discovery  in  the  Tipuani  valley  were 
based  upon  misleading  information  and  that  the  influx 

of  American  prospectors  was  likely  to  lead  to  serious 
distress.  The  Bolivian  Government  has  risen  to  the  occa- 

sion and  is  assisting  the  prospectors  to  go  to  other  dis- 
tricts in  which  there  are  good  chances  of  success.  In 

the  Tipuani  valley  there  are  numerous  placers  and  much 
gold  has  been  won,  but  the  land  is  in  private  ownership 
and  the  difficulties  to  be  overcome  are  severe.  Bolivia, 

however,  is  a  large  country,  and  gold  is  widely  distrib- 
uted. The  Direceion  General  de  Estadistica  y  Estudios 

Geografieos  has  recently  issued  a  general  monograph  on 
the  mineral  industry  of  Bolivia,  written  by  Sr.  Pedro 
Anieeto  Blanco.  For  those  who  read  Spanish  this  is  the 

best  guide  to  the  country,  and  to  all  the  mining  map 
accompanying  the  text  will  prove  valuable.  In  studying 
the  region  it  should  not  be  forgotten  that  ancient  records 

are  far  from  accurate,  and  that  in  writing  a  general  re- 
port such  as  this,  no  mining  engineer  could  do  more  than 

sift  and  compile.  It  is  not  to  be  expected  that  placers 

examined  and  sampled  as  they  would  be  by  a  mining  engi- 
neer with  ample  time  and  assistance,  await  the  staking. 

At  the  same  time,  a  California  prospector  who  worked 
in  the  country  last  year  and  returned  to  the  United  States 
this  spring,  found  sufficient  encouragement  to  warrant  his 
return  with  reinforcements.  In  every  rush,  statements 
emanating  from  the  district  must  be  heavily  discounted, 
and  to  go  to  any  foreign  country  a  prospector  must  have 
adequate  financial  backing,  but  with  these  provisos,  the 
Bolivian  field  seems  decidedly  worthy  of  investigation. 
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*On  the  night  of  April  14.  of  this  year,  the  greatest 
steamship  in  the  world  struck  an  iceberg  and  foundered, 
causing  the  death  of  1000  persons  and  shocking  the  civilized 
world.  The  serious  comments  of  the  press,  outside  of  the 

mere  news,  centred  mainly  upon  the  thought  that  the 

accident  was  a  case  of  failure  in  man's  struggle  with  the 
forces  of  nature.  It  was  so  indeed  in  one  sense;  but  the 

cause  of  the  disaster  was  not  really  inability  to  master  the 

forces  which  sent  the  ship  to  the  bottom.  It  is  not  fault 
finding  to  say  that  the  cause  of  the  accident  lay  in  human 

psychology.  The  men  who  ran  the  ship  believed  t lie  Titanic 
to  be  unsinkable.  Even  after  site  struck,  the  passengers 

felt  such  confidence  in  her  that  many  thought  the  getting 

into  life  boats  was  merely  a  disagreeable  tribute  to  be  paid 
to  a  sense  of  caution  among  the  officers. 

The  salient  fact  of  the  whole  affair  is  that  a  human  mas- 

tery over  some  of  the  forces  of  nature  is  now  generally  taken 
for  granted.  To  get  a  point  of  view,  think  of  the  adven- 

tures of  Robinson  Crusoe.  On  every  voyage  that  hero  either 
met  or  saw  shipwreck.  RobinsoD  Crusoe  is  of  course  fiction 
but  is  better  than  a  mere  narration  of  tacts  to  show  what 

the  people  of  dial  .lav  thought  and  felt.  In  our  day  we 

have  no  more  doubl  "f  a  good  ship  weathering  a  windstorm 
than  we  have  of  being  able  to  read  the  morning  newspaper. 
The  Titanic  disaster  no  mere  shakes  our  faith  in  successful 
navigation  than  a  kick  from  a  mule  would  disturb  our  faith 
in  agriculture. 

I  suppose  the  three  great  steps  in  the  progress  of  the 

human  race  to  be  or  to  have  been  the  following:  ( 1  I  The 
conquest  and  domestication  of  animals  and  plants:  i2l  the 

subjugation  of  weak  and  disorderly  men  by  organized  gov- 
ernment, thus  permitting  the  intelligent  to  pursue  theii 

chosen  activities  without  the  burden  of  incessantly  defending 
themselves,  and  to  travel  and  find  out  about  the  whole  earth: 

(.'I)  conquering  the  elemental  forces  of  nature. 
We  are  just  taking  the  third  step  now.  All  our  grea.1 

achievements  lie  in  that  one  province.  In  prehistoric  times 
people  could  ride  horses  and  take  care  of  herds  as  well  as 

we  can  today.  In  the  time  of  the  Romans  the  science  of 

government  and  jurisprudence  was  advanced  practically  to 
where  it  is  now,  and  many  of  the  arts  which  government 

permitted  and  la<jk  of  government  hindered,  such  as  litera- 

ture, sculpture,  and  architecture,  were  likewise  developed 
as  well  as  they  are  today. 

What  we  have  recently  done,  and  are  doing  still,  are  things 
like  mastering  the  properties  of  light  which  have  given  us 

the  telescope,  the  microscope,  and  the  spectroscope,  thus 
opening  up  fields  of  information  which  would  have  made 

the  Romans  gasp  with  astonishment.  Conquest  along  this 
line  has  shown  us  something  of  our  place  in  the  universe  in 
a  detail  inconceivable  to  our  predecessors.  Tt  has  shown  us 
both  how  little  and  how  big  we  are.  On  the  one  hand,  we 

can  realize  that  the  earth  we  live  on,  compared  with  the 
rest  of  the  universe,  is  like  a  grain  of  sand  to  the  Sahara, 
or  a  drop  of  water  to  the  ocean;  on  the  other  hand,  we 

know  of  organisms  so  small  that  billions  live  in  a  glass  of 

liquid.  Similarly,  we  have  explored  into  the  properties  of 
heat,  energy,  and  chemical  reactions,  opening  up  thereby 

another  world  of  information.  *We  have  explored  into  the 
manifestations  of  life  and  into  its  history  on  this  earth.  All 
these  conquests  are  quite  new.  and  the  really  effective  imagi- 

nation of  our  generation  is  employed  in  them.  Here  is  the 
special  realm  of  modern  thought. 

The  most  evident  thing  about  these  great  achievements  is 
the  effect,  not  the  cause.  Scientific  understanding  of 
natural  forces  underlies  a  prodigious  expansion  of  indus- 

try and  wealth.  What  does  thai  wealth  consist  of?  In  the 

main  it  consists  of  marvelously  improved  vehicles  of  com- 

munication and  travel,  telephones,  telegraphs,  railroads. 
automobiles,  elevators,  ami  steamships :  of  comfortable  and 
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safe  abodes  built,  perhaps,  of  steel  and  concrete:  of  in- 
numerable factories  capable  of  supplying  nearly  every 

luxury  or  utility  we  can  think  of.  This  describes  it  inade- 
quately. Our  wealth  consists  of  our  ability  so  to  use  the 

natural  elements  of  light,  heat,  gravity,  and  chemical  re- 

actions that  each  man  no  longer  has  at 'his  service  merely 
the  muscular  effort  of  his  own  body  and  of  the  bodies  of 

horses  and  cattle;  but  such  great  forces  that  with  their 
aid  one  man  may  do  what  formerly  required  ten  or  twenty 
men  to  do. 

I  wish  to  draw  your  attention  to  the  fact  that  practically 

all  the  means  for  these  accomplishments  are  supplied  by  our 
mines.  We  dig  out  of  the  earth  not  only  our  materials  but 

our  energy.  The  modern  ship  is  as  good  an  example  as 
any.  She  is  wholly  built  of  and  propelled  by  the  products 

of  mines.  The  energy  which  makes  possible  the  very  process 
of  building  is  supplied  by  mines,  for  almost  every  lathe 

and  riveter  in  the  world  is  driven  by  steam  which  is  fur- 
nished by  coal. 

How  shallow,  then,  is  the  idea  so  often  entertained,  and 

so  casually  expressed,  that  the  business  of  mining  is  a  kind 

of  gambling  from  which  the  prudent  business  man  should 

carefully  shy  away!  On  the  contrary,  mining  is  the  main- 
spring of  our  whole  industrial  system!  This,  I  think,  must 

be  so  plain  to  every  thinking  man,  that  I  shall  not  dwell  on 
it  further. 

What  I  wish  to  inquire  into  is  how  far  has  this  particular 
effort  of  civilization  been  accomplished?  Have  we  gone 

nearly  as  far  as  we  shall  ever  go  in  finding  uses  for  min- 
erals? Or  is  there  still  a  vast  field  for  expansion  ahead? 

It  is  too  big  a  question  to  be  more  than  partly  answered. 

h  is  plain  enough  that  the  expansion  is  still  in  full  progress 
and  that  it  is  too  big  a  movement  to  be  stopped  suddenly. 

This  can  be  easily  ascertained  by  the  most  casual  inquiry 

into  the  facts.  But  it  is  a  different  and  more  difficult  ques- 
tion when  we  come  to  look  at  it  in  its  larger  aspects.  A 

parallel  example  may  be  found  in  the  growth  of  cities  and 
populations.  Statistics  show  a  rapid  and  undiminished  rate 
of  growth  for  our  largest  cities.  A  chart  prepared  by  a 
distinguished  engineer  to  show  the  probable  growth  of  New 

York  City,  using  all  available  indications  for  the  serious 

purpose  of  laying  out  the  city  transportation  lines,  shows 
that  by  19.30  that  centre  will  have  a  population  of  19,250,- 
000  within  its  present  limits.  Personally,  I  do  not  believe  it, 
yet  there  is  of  course  no  visible  evidence  to  the  contrary. 

The  only  way  to  provide  oneself  with  a  good  reason  to 
doubt  such  calculations  is  to  carry  them  on  until  they  reach 
an  absurdity.  Why  stop  at  1950?  The  same  growth  might 
continue  until  the  year  2000.  If  so.  New  York  would  he 

provided  with  a  population  of  over  100,000,000.  We  may 
all  be  sure  that  there  will  be  no  such  city.  If  our  reason 
does  not  tell  us  so,  our  common  sense  does. 

Similarly  we  must  expect  some  limit  to  the  increasing 
use  of  minerals.  The  main  cause  for  increase  is  the  rising 

consumption  per  capita  in  the  great  industrial  nations.  In 
1850  each  person  in  the  United  States  used  1028  lb.  of  coal 
and  about  75  lb.  of  iron;  in  1910  each  person  used  11,000 
lb.  of  coal  and  600  lb.  of  iron.  Now  this  enormous  increase 

of  consumption  has  taken  place  since  a  date  when  the  age 
of  steam  and  iron  was  already  well  started.  Even  in  I860, 

steamships  went  regularly  between  the  principal  parts  of 

the  world,  railroads  already  connected  the  principal  cities, 

and  steam  engines  were  driving  the  principal  factories.  Yet 

in  the  fifty  following  years  the  use  of  coal  increased  ten- 
fold. We  have  added  in  that  time  electric  lighting,  electric 

railroads,  steel  buildings,  cement  pavements,  power  eleva- 

tors, automobiles,  power-driven  farm  machinery,  ocean 
cables,  wireless  telegraphs,  and  innumerable  other  avenues 
for  the  consumption  of  metals  and  of  power. 

If  such  an  expansion  is  to  continue  for  another»fiftv  years 
we  shall  be  using  minerals  with  a  lavishness  that  staggers 

(he  imagination.  If  it  does  continue,  then  each  person  will 
use  120,000  lb.  of  coal  and  5000  lb.  of  iron  every  year,  with 

other  things  in  proportion.  Allowing  for  the  increase  of 
population,  such  figures  would  mean  a  consumption  of 
10,000,000,000  tons  of  coal  and  400,000,000  or  500.000.000 

tons  of  iron   annually  in    the   United   States   alone.     This 
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that  approximately  the  same  pauses  which  an' 
proa  •   population,  ami  partieu 

larly  the  growth  of  enormous  cities,  an-  behind  the  great 

expansion  in  the  use  of  minerals.    Tin-  cities  grow  I" 
iportatjou  is  easy  an. I  quick;  the  largest   cities  grow 

eially  because  the  perfect!   t'  communication  allows 

mi   t'l.rms  of  businesa  which  otherwise  might  be  seal 
I  al!  .. sit  the  country  t>>  be  carried  on  to  besl  advantage 

in  tin'  largest  city.    New  V..rk.  for  instance,  is  growi 
a  multiplicity  of  small  manufactures.     Forty  odd  per  cenl 
in  number  of  the  new  manufacturing  enterprises  of  the 

country  an-  situated  there,  but  the  average  Dumber  of  em- 
ployees is  "iilv  24.     Undoubtedly  this  goes  on  because  a 

'  centre  of  population  supplies  artisans  for  each  -i  ie 
dairy,  and  because  the  city  itself  is  ilu.  greatest 

ket.    The  highly  improved  transportation  facilities  naturally 
act  to  better  advantage  in  carrying  articles  from  big  mar- 

kets i"  lesser  ones,  than  from  lesser  markets  h 

for  a  van.  sons  thai  will  occur  i"  everyone. 
The  general  increase  of  population  is  without  doubt  due 

to  the  sa:  Tliis  increase  is  taking  place  only  in 
the   greal    industrial  or   in    regions   controlled    by 

them.    The  improvements  in  the  means  of  getting  a  living, 
the  eessati   f  useless  wars  ami  disorders,  the  reductii 

plagues  ami  famines  have  all  been  caused  by  improvements 
in  transportation  ami  production.  These  agents  have 
afforded  populations  which  had  been  bronghl  to  a  stand- 

still by  restricted  living   iditions  another  chance  t..  grow. 

Hul  in  the  centre  of  the  world's  civilization  we  find  a 
greal  nation  where  the  population  is  not  increasing.  I 
mean  in  France.  The  census  figures  show  a  marked  dc- 
cline  in  the  birth  rale  also  in  the  United  States,  and  I  be- 

lieve' the  same  facts  are  beginning  to  appear  in  England. 
I  am  noi  going  into  a  discussion  of  race  suicide.  I  am 

merely  giving  these  evidences  of  a  change  in  the  swing-  of 
events.  An  enormous  and  continued  increase  of  population 
is.  I  think,  generally  taken  for  granted.  As  a  general  faet 
i'  cannot  he  dispute,!,  hut  iis  unlimited  continuance  is  a 
manifest  absurdity,  for  a  few  centuries  of  increase  like 
that  of  the  past  fifty  years  would  multiply  the  human  race 
until  there  would  not  be  standing  room.  A  check  is  in- 

evitable, and  I  believe  it  is  already  perceptible. 
Similarly,  we  can  find  reason  to  expect  a  check  in  the 

growth  "f  cities.  This  will  come  from  the  working  out  of 
the  ]. resent  cycle  of  industrial  development.  Whenever 
the  perfection  of  transportation  shall  have  brought  all  the 
people  fo  the  great  cities  who  can  profitably  go  to  them  in 
the  pursuit  of  business  or  pleasure,  the  disproportionate 
growth  "I  those  cities  will  cease.  Our  greatest  cities  are 
already  becoming  so  crowded  and  so  excited  that  many 
people  who  once  found  them  pleasant  would  be  glad  to 
leave  them. 

My  idea  is  that  the  most  highly  civilized,  or  at  least  most 
active  industrial  nations  may  be  already  somewhere  near 
their  maximum  productivity,  although  they  certainly  have 
not  reached  it.  There  are  forces  in  action  now  which  are 

plainly  still  adding  to  the  industrial  activity  of  the  average 
man.  While  I  do  not  pretend  to  have  any  special  knowl- 

edge of  mechanical  matters,  I  take  no  risk  in  stating  that 
not  one  of  the  great  systems  of  power  utilization  has  reached 

its  full  development.  I  mean  that  a  given  million  people 
is  not  yet  fully  supplied  with  electric  lights,  telephones, 
automobiles,  and  other  comforts  and  luxuries.  To  illus- 

trate this  I  will  give  one  or  two  specific  examples.  A  class- 
mate of  mine  is  connected  with  the  Boston  Edison  Electric 

Co.  He  told  me  that  in  1896  that  company  bad  a  total  of 

200,000  lights  on  its  circuit.  In  1908  they  were  adding 
lights  within  the  same  territory  at  the  rate  of  200.000  each 

year  and  expected  to  continue  doing  so  for  many  years  to 
come.  Just  think  of  that !  Each  year  they  are  adding  as 
many  as  were  added  in  the  whole  20  years  after  the  business 
began,  and  that  in  the  most  mature  city  in  the  country. 

The  practical  gas-engine  i-  barely  ild,  but   in 
thai  short   lime  it   has  revolutio  n   forma  ••!    m 

dustry  ami  is  rapidly  revolutionizing,  through  the  auto 
mobile,  what  we  may  convenient!]  ..ill  neighborhood  trans 
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specific  thing  accomplished  by   the  gas-engine  i>  of  minor 

  sequence  i   ipared  with  the  facl  that  through  il  high 
class  machinery  baa  become  a  plaything,  It  seems  to  me 
thi>  may  indicate  that  with  us  at  least  the  greal  cycle  of 

industrial  developmenl  may  I"-  in-  its  culmination. 
Lei  us  dwell  on  this  idea  for  a  i   

Water  \il   I-    have    supplied    industrial    power    for    thou 
san.K  of  years,  but  I   ails.    BO  means  had  been  invented   l"i 

transmitting  thai  power  thai  machinery  was  chained 
down  i   i  inin  localities,    The  invent]   f  electric  trans 

mission  removed  that  shortcoming  ami  the  power  from 

water  wheels   is    rapidly    bet   i'i",    more    usable.      But, 
orally   speaking,    the    manipulation    of   electric    machinery 
remains  in  the  hands  of  the  specialist  ;  ami  Certainly  up  to 

the  present  the  mass  of  the  people  have  not  hern  accustomed 

to  use  machines  driven  by  water-power.  The  steam  engine 

has  been  in  use  for  about  12.".  years.  Its  usefulness  has 
been  ami  is  stupendous;  but  the  necessity  of  providing  with 
each  unit  a  cumbersome  boiler  lias  always  confined  its  use 

to  trained  specialists.  Very  lew  of  us  have  ever  tried  to 

inn  any  kind  of  a  steam  engine.  To  he  sure  the  use  of 
both  steam  and  electricity  has  been  gaining  ground  ever 

since  they  were  made  practical,  hut.  alter  all,  it  re- 
mained for  the  gas-engine  to  bring  high  'lass  machinery 

into  the  hands  of  the  average  man.  We  may  say  that  lin- 
age has  arrived  when  it  is  as  customary  for  the  every  day 

citizen  to  drive  an  automobile  or  operate  a  pump  as  it  has 

always  been  In  drive  a  horse.  There  is  an  enormous  sig- 

nificance  in  this  fact.  Heretofore  industrial  efficiency  has- 
been  growing  because  the  use  of  machinery  has  been  spread- 

ing from  one  class  of  people  to  another  and  from  one  in- 
dustry to  another.  It  has  been  growing  because  it  could 

spread.  When  the  use  becomes  universal  there  will  be  no 

such  chance  to  spread.  I  am  inclined  to  think,  therefore, 
that  we  are  within  hailing  distance  of  the  time  when  the 

highly  civilized  and  creative  nations  will  have  put  as  many 

power-using  devices  into  the  hands  of  their  citizens  as  they 
can  use.  Now,  since  the  principal  use  of  minerals  is  to 

provide  the  means  of  utilizing  power,  I  argue  that  the  con- 
sumption of  minerals  will  reach  its  maximum  per  capita 

amount  at  the  same  time. 

In  order  to  be  understood,  I  will  state  the  case  in  con- 
crete form.  Every  person  in  the  United  States  uses  GOO  lb. 

of  iron  each  year,  and  uses  more  each  year.  I  would  not 

like  to  slate  a  figure  of  how  much  each  person  will  ulti- 
mately use.  for  that  would  be  mere  guesswork;  but  we  may 

be  sure  that  the  amount  will  increase  at  least,  as  long  as  the 

percentage  of  people  who  run  automobiles  increases.  Since 
that  poinl  ought  to  be  reached  in  a  decade  or  two,  I  argue 

that  each  person  will  increase  his  consumption  of  iron  for 
that  long,  bill  not  much  longer.  For  curiosity,  let  us  see 
what  this  will  mean  to  the  steel  business.  In  1900  each 

person  used  400  lb.;  in  1910,  (100  lb.  At  this  percentage 

rale,  by  ]920  each  person  would  be  using  900  lb.;  but  sup- 
pose that  the  present  decade  is  the  culmination  of  the  great 

power-using  cycle,  that  the  percentage  rate  will  not  be 
maintained  and  that  the  amount  of  iron  used  by  each  per- 

son increases  only  by  the  same  number  of  pounds  as  during 

the  last  decade.  We  should  by  this  calculation  allow  8001 
lb.  per  person  in  1920.  The  population  of  the  country  by 
that  time  should  be  110,000,000.  The  amount  of  iron  manu- 

factured by  that  time  should  be  about  44,000,000  tons, 

against  20.000,000  in  1910.  Allowing  that  during  the  fol- 

lowing- decade  the  consumption  would  increase  only  100  lb. 
further  per  capita  and  allowing  for  the  increase  of  popula- 

tion, the  output  in  1930  would  be  60,000,000  tons. 
I  am  called  a  crank  on  statistics  and  I  must  tiy  to  avoid 

making  myself  tiresome.  What  I  am  driving  at  is  to  put 

before  you  some  ideas  about  the  prospects  of  the  mining 

business.  One  question  for  a  young  man  to  consider  is 
what  hopes  to  entertain.    There  is  no  use  going  into  a  form 
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of  activity  which  you  do  not  believe  in.  I  have  used  the 

figures  just  state.]  because  I  believe  that  they  give  a  fair 

idea  of  the  growth   which  may  be  expected  in  the  mining 
business  in  the  immediate  future.  It  is  perfectly  fair,  even 
conservative,  to  expect  that  the  consumption  of  all  mining 

products  will  double  inside  nf  twenty  years.  I  have  had 

in  mind  thus  far  the  progress  of  our  Country  only:  let  us 
consider  the  res!  of  the  world  a  little. 

The  active  industrial  nations  constitute  today  .inly  a  fifth, 

or  perhaps  a  quarter  of  the  human  race.  We  may  specify 
.inly  Cieat  Britain  and  her  English-speaking  possessions, 
Germany,  Austria.  Italy.  France.  Norway,  Sweden,  the 
Netherlands,  and  the  United  States  us  the  really  active  in. 
dustrial  nations.  The  rest  of  the  world  is  not  altogether 
without  knowledge  of  power-driven  industry,  hut  its  knowl- 

edge as  yet  is  only  borrowed  and  its  application  sporadic. 
If  the  whole  race  used  iron  as  fast  as  the  people  of  1 1 1 i- 

eountry  til.-  annual  consumption  of  tin-  world  would  be  a! 
least  seven  times  what  it  actually  is.  Now  I  conceive  that 
the  industrial  ideas  of  Europe  and  America  are  sure  to  be 

adopted  in  some  form  or  other  by  all  oilier  peoples  until 
they  become  universal,  just  as  agriculture  in  earlier  times 
must  have  spread  from  some  source  until  it  became  uni- 

versal. One  would  be  hold  indeed  to  say  when  all  this  will 
be  accomplished,  tor  nations  and  races  have  an  obstinate 

way  of  working  out  their  own  destinies  in  their  own  way. 
but  the  events  of  the  past  few  years  contain  many  striking 

signs  of -the  stirring  up  of  intellectual  life  in  Asia.  The 
most  conservative  nations  of  the  world.  China  and  Persia, 
have  broken  with  the  traditions  of  ages  and  have  not  only 
undertaken  to  create  republics,  hut  China  at  least  has 
succeeded  in  its  establishment.  Turkey  and  India  have 
shown  in  different  ways  a  capacity  and  desire  for  advance- 

menl.  In  India,  for  instance,  a  large  steel  plant  has  been 
started  with  native  capital. 

When  we  come  to  that  word  capital  we  reaeli  one  of  the 

stumbling  blocks  of  those  nations  that  are  industrially  back- 
ward. According  to  many  of  our  advanced  labor  unionists. 

capital  and  capitalism  are  the  source  of  grievous  economic 
injustices.  Perhaps  that  is  true,  but  whatever  evils  lie  in 

the  existence  and  domination  of  capital  are  surely  counter- 
balanced by  benefits  that  cannot  exist  without  capital.  I 

have  lived  in  countries  where  there  was  little  or  no  capital. 
There  was  likewise  little  or  no  industry,  and  little  or  no 

security,  little  or  no  labor,  and  mighty  low  wa^es.  Capital 
is  the  symptom  and  the  product  of  good  morals,  g   1  gov- 

ernment, and  tair  dealing,  as  well  as  of  energy  and  nat- 

ural   resources.     It   cannot   exist    without  general  eonh'.l.   
in  the  integrity  and  ability  of  other  people.  Modern  in- 

dustry is  most  emphatically  co-operative.  The  business  or 

the  enterprise  owned  by  an  individual  is  now  a  rare  thing. 
The  industrial  unit  is  now  the  corporation,  and  that  is 
created  only  by  joint  action  and  joint  capital.  People  who 
are  afraid  to  trust  each  other  cannot  form  corporations 
and  cannot  participate  very  much  in  the  best  efforts  of 
modern  civilization.  The  progress  of  industry,  therefore, 
in  some  countries  may  have  to  wait  until  the  people  pre- 

pare themselves  for  owning  capital. 
But  at  any  rate  there  is  an  immense  field  for  the  further 

lopment    of  industry  throughout    the   world.    Tt    is   a 
fair  presumption   that   the  nations  that   are  ahead  now  will 

continue   to   1„.   ahead   for  some   time.     Undoubtedly   they 
will  find  considerable  businesf  in  furnishing  the  backward 
nations  the  facilities  for  making  a  start.     The  r/ositii   
mining  with  reference  to  the  development  of  civilization 
and  ot  industry  has  been  steadily  growing  and  must  con- 

tinue to  grow.  In  our  own  country  we  may  In-  somewhere 
near  the  point  where  we  have  as  much  mineral  wealth 
per  capita  as  we  can  find  use  for,  but  in  the  world  at 
large  that  point   is  still  far  ofi 

FORMOSA!)    mini:,.  -    for  the  year  1011    ,-n 

a  consular  report  as  follows:  Number  of  mines:  gold, 
9;  gold-copper,  1;  -old  dust.  27:  copper.  2:  mercury.  1: 

coal.  '270:  petroleum,  39;  sulphur,  Iti.  Production:  gold, 
$1,085,400;    gold    dust,    *)^.ss'j:    ,;i.  _.-,.    ,.,,pper. 
$2642513;  coal,  $468,317;  pel  P3243J  sulphur,  $22,950. 

The  Bradley  Process 

•The  plant  of  the  Copper  Extraction  Co.,  built  near  the 
Washoe  plant  of  the  Anaconda  Copper  Mining  Co.  by  A.  C. 
Bun-age  and  others  for  the  operation  of  the  Bradley  process 
in  the  extraction  of  copper,  gold,  and  silver  from  the  slime 

of  the  Washoe  concentrator,  is  in  operation,  but  is  not  yet 

up  to  what  was  expected  of  it,  although  it  may  yet  be  con- 
sidered in  the  experimental  stage.  However,  those  who  are 

closely  watching  the  plant  claim  that  it  is  only  a  question 

of  time  when  the  process  will  he  giving  every  satisfaction. 
The  plant  was  erected  at  a  cost  of  nearly  $300,000  and  has  a 

capacity  of  2.">0  tons  of  material  per  day.  part  of  the  plant 
being  ca]iablc  of  handling  500  tons  per  day. 

In  the  operation  of  the  process  the  ore  is  subjected  to  a 

carefully  conducted  roasting  operation  in  what  is  known 

as  an  'amphidizer,'  the  copper  in  the  ore  being  roasted  to  a 
sulphate  and  most  of  the  iron  converted  into  ferric  oxide. 

The  finely  crushed  ore  is  heated  in  the  amphidizer,  which  is 

a  rotating  furnace,  to  a  temperature  of  between  47)0  and 

550°C.,  air  being  blown  in  the  amphidizer  to  accelerate 
oxidation.  The  roasted  ore  is  next  brought  into  contact 
with  an  excess  of  calcium  chloride  solution  in  a  reaction 

drum,  which  is  maintained  at  a  temperature  of  about  100° 
C.  Cupric  chloride  is  produced  by  the  reaction  between 

Copper  sulphate  and  calcium  chloride,  while  any  feme  sul- 
phate in  the  ore  coming  from  the  amphidizer  reacts  with 

calcium  chloride  to  produce  ferric  chloride,  which  is  soluble. 
The  calcium  sulphate  resulting  from  both  these  reactions 

is  insoluble  and  is  separated  by  filtration  in  the  succeeding 

step.  The  production  of  ferric  chloride  at  this  point  is 

advantageous  in  that  it  dissolves  any  copper  oxide,  copper 
sulphate,  or  metallic  copper  which  was  unaffected  in  the 

amphidizer,  producing  copper  chloride,  and  this  ferric 
chloride  also  maintains  the  copper  chloride  in  the  cupric 

state.  The  gold  and  silver  in  the  ore  is  brought  into  solu- 
tion by  making  all  the  copper  into  cupric  chloride  and  then 

adding  a  small  amount  of  chlorine.  The  chlorides  of  silver 

and  gold,  being  soluble  in  calcium  chloride  solutions,  may 
afterward  be  precipitated  with  the  copper  and  subsequently 

separated.  After  leaving  the  reaction  drum  the  mass  of 

gangue,  solution,  and  precipitate  is  subjected  to  filtration. 
The  solid  matter  forms  a  cake  which  consists  of  the  gangue. 

except  a  small  amount  of  iron  and  alumina  which  have  been 

taken  into  solution,  and  the  calcium  sulphate  precipitate 

already  mentioned.  The  solution  contains  the  dissolved  cop- 

pei',  a  small  amount  of  iron  and  alumina,  and  any  zinc 
which  may  have  been  in  the  ore:  the  arsenic  will  have  been 

separated  by  filtration,  as  it  has  been  rendered  insoluble. 

The  solution  is  then  in  condition  for  treatment  for  sep- 
aration of  the  dissolved  metals.  The  precipitation  of  iron 

and  alumina  may  be  made  by  cupric  oxide,  or  milk  of  lime. 

and  as  this  precipitate  will  cany  some  copper,  it  is  re- 
turned to  the  amphidizer.  In  the  amphidizer  the  iron  and 

alumina  in  the  precipitate  are  rendered  insoluble,  while  the 

copper  is  left  in  a  soluble  condition  and  can  be  recovered. 
The  solution  from  which  the  iron  and  alumina  have  been  re- 

moved is  run  to  a  second  tank  in  which  the  copper  is  pre- 
cipitated by  lime  as  oxide  of  copper.  This  precipitate  is 

filtered  from  the  solution  and  the  copper  is  recovered. 
The  zinc  contained  in  the  ore  passes  into  the  solution  as 

chloride  of  zine.  It  is  therefore  necessary  at  stated  times 
to  run  the  solution  or  part  of  it,  after  the  final  treatment 
and  before  returning  it  to  the  reaction  drum,  to  a  third 

precipitator  in  which  the  zinc  is  precipitated  by  means  of 
lime.     Then    the    regenerated    soluti      from    which    the 

gangue  and  all  metallic -compounds  have  been  removed  and 
which  contains  calcium  chloride,  is  returned  to  the  reaction 

drum  for  the  treatment  of  additional  ore  from  the  am- 

olii.il/m-.  thus  completing  the  cycle.  There  arc  over  one 
million  tons  of  slime  stored  up  near  the  Washoe  smelter, 
and  it  is  increasing,  though  the  company  is  handling  some 

of  the  material  by  briquetting  it  and  treating  it  in  the  blast- 

furnaces. The  slime  carries  about  21  x'  ■  copper  and  about 
*1    per  ton  gold  and  silver. 

•Abstract  from  the  Boston  Commercial. 
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The  Three  Giant  Producers  on  the  Rand  in  1911 

Bj  Row  (<ahd  <;  \-  "\  tri 

A  ,■••.«!  ilt-al  of  attention  in  one  way  and  another  has 
been  attracted  during  toe  year  bo  the  doings  "i  toe  three 
giant   gold   producers  of   the   Rand,  and   ii   may   not    be 
amiss  t   mpare  their  results  in   a  shoil   article.     Each 

Hi'  these  giants  has  in  turn,  during  the  year,  in  different 
months,  occupied  the  proud  position  of  the  biggesl 

producer  in  the  world,  when  based  on  their  monthly  out- 
puts, but  it  seems  doubtful  to  which  of  the  two  leading 

producers  that  position  will  ultimately  fall.  The  R 
fontein  Mines  has  held  thai  i»>siti..n  for  the  past  six 

months  and  lias  still  :!.">n  stamps  in  reserve,  while  the  Crown 
Mines  lias  just  completed  a  new  mill  of  160  stamps  and 
crushes  higher  grade  ore  than   Randfontein.  »>  that   it  is 

Perhaps  the  1 1  ■  •  >  - 1  remarkabli  the  above  table 

is  the  ezi   dingly  narrow  tnarg    the  total  value  "t  go I, I 
recovered  separating  the  tin-   tompanies,  bul  il  ought  in 
fairness  to  !»■  pointed  oul  thai   the  Randfontein  <  1  i< I  nut 
larl    i-  mammoth  mill  of  BOO  stamps  until   March. 
It  will  Ue  noticed  thai  with  the  exception  of  il"1  total 

tonnage  crushed,  the  Crown  Mmes  is  ahead  "i  it-  two 
mar  competitors  in  its  '.'nlil  output,  costs,  ami  profits. 
Naturally  its  higher  output  of  gold  ami  profits  are  due 
to  tlie  better  grade  of  the  ore  and  high  extraction.  The 
consulting  engineer  explains  that  the  working  costs  of 
the  vear  are  high  mi  aee.nint  of  capital  expenditures  ill- 

cm-red  during  the  year.     It  is  difficult  in  the  absence  of 

CASON  G.  JI.  CO.,  EAST  RAND  PROPRIETARY  MINES. 

by  no  means  a  foregone  conclusion  as  to  which  of  these 
two  concerns  will  hold  the  coveted  position  in  the  imme- 

diate future.  The  East  Rand  Proprietary  Mines  can 
scarcely  be  expected  to  again  aspire  to  first  place  in  the 

face  of  the  latent  growing  powers  of  the  other  two  com- 
panies, but  at  all  events,  for  many  years  to  come,  it  should 

make  a  creditable  third. 

Taking  the  total  gold  recovered  during  1911  as  the  index 
to  the  position  of  the  company,  their  relations  will  stand 
as  shown : 

Rand- East  Rand,     fontein. 

2,194,552      2,159,033 
£2,784,882     £2,661,280 
25s.  4i/2d.        24s.  7d. 
16s.  8y2d.        16s.  8d. 
£956,621       £849,241 

8s.  8d.        7s.  lid. 

Crown  Mines. 

Tons  milled        1,618,500 
Total  value  of  yield.  . .  .£2,831,625 
Value    per   ton       35s.  Od. 
Cost   per   ton       19s.  Od. 
Total    profit      £1,271,106 
Profit  per  ton       16s.  Od. 

further  explanation  to  understand  why  this  is  so,  unless 
it  is  meant  that  these  extensions  require  unskilled  labor 
which  otherwise  would  be  used  for  revenue-producing  pur- 

poses. At  the  East  Rand  Proprietary  Mines  it  transpired 
that  as  soon  as  the  extension  ceased,  the  working  costs 
advanced,  because  then  the  true  position  had  to  be  faced. 
Standing  charges  could  no  longer  be  allocated  to  capital 
outlay,  as  is  often  done  when  capital  outlay  and  revenue 
expenditure  run  side  by  side.  At  the  Crown  Mines  it 
almost  seems  as  though  the  reverse  effect  was  claimed.  It 

must  be  pointed  out  that  generally  on  the  Rand,  as  else- 
where, high  costs  usually  accompany  high-grade  ore,  but 

at  the  Crown  Mines,  ever  since  the  consolidation  and  the 
huge  capital  expenditure  was  undertaken,  working  costs 

have  been  steadily  rising  above  the  average  of  the  indi- 
vidual companies  prior  to  the  amalgamation.  When, 

however,  the  main  13th  level  is  finished  throughout  the 
property,  the  hoisting  and  haulage  arrangements  completed, 
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and   I Ite  underground  and  surface  operations  concentrated. 

a  material  reduction  in  the  working  costs  is  expected. 

It  is  difficult  to  realize  the  huge  scale  upon  which  the 

Crown  Mines  will  he  ultimately  worked.  It  is  an  amal- 
gamation of  half  a  dozen  mines,  stretching  three  miles 

from  east  to  west,  and  has.  in  addition,  such  a  consid- 

erable area  to  the  dip,  proved  and  unproved,  that  the 
resources  arc  impossible  to  estimate  with  any  degree  of 

accuracy.  Its  milling  equipment  consists  of  835  stamps; 
a  new  mill  of  1G0  stamps  having  been   recently  en 

The  profitable  ore  reserve  at  the  end  of  the  year' st   1  at 
10.124.U72  tons,  ol'  an  average  assay  value  of  7.25  dwt. 
over  62'o  in.  There  were  seven  main  hoisting  shafts  on 
the  property  at  one  time,  but  these  are  being  reduced 
to  two;  No.  5  with  an  equipment  capable  of  hoisting 

0000  tons  per  day  of  single  shift,  and  Xo.  7,  equipped 
for  an  output  of  5000  tons.  These  shafts  are  connected 

with  the  different  mills  by  an  elaborate  system  of  elec- 
tric railways.  The  construction  program  and  exten- 
sion will  probably  he  finished  soon  after  the  middle  of 

the  current  year,  and  huge  as  the  ore  reserves  are.  they 
are  none  too  great  when  once  the  hoisting  and  milling 

equipment  gets  into  full  swing.  When  compared  with 

the  previous  year  the  average  working  costs  show  an  in- 

crease of  Is.  2d.  per  ton.  an  increase  which  the  general 
manager  attributes  to  closer  sorting,  higher  charge 

development  and  Band-filling,  and  not  to  the  influence  of 
capital   outlays   as  maintained  above. 

With  regard  to  the  East  Rand  Proprietary  Mines,  il  i- 
difficult  to  know  what  to  say.  as  so  much  has  been  said 

regarding  the  affairs  >>i  this  concern  during  the  past  six 
months.  If  the  figures  shown  above  are  reliable — and  they 
are  as  trustworthy  as  the  staff  can  compile — they  show  a 
remarkable  similarity  to  the  Randfontein  figures  for  1911 

in  tonnage  milled,  grade  of  cue.  costs,  profits,  and  even 
in  the  profitable  ore  reserve.  The  superintending  engineer 

has  made  a  report  on  the  year  and  shows  that  S2n  stamps 
were  at  work,  crushing  2,194,552  tons,  representing  a  duty 
per  stamp  per  24  or.  of  8.23  tons,  a  screen  value  per  ton 
of  6.579  dwt..  and  a  yield  of  6.054  dwt.  The  actual  ex- 

traction is  quoted  as  B3.99J  -  The  cost  of  mining  is  given 
at  8s.  3.7d. ;  development.  3s.  1.5d.:  reduction  expenses. 
4s.  8.8d.;  general  expenses  at  mine  and  head  offices,  5.9d.; 

total  working  cost  for  lull  equalling  16s.  7.9d.  per 

as  compared  with  l">s.  6.4d.-in  1910.  The  working  costs 
have  somewhat  increased  per  ton  of  late,  owing  to  a  re- 

vision of  figures  of  tonnage  treated  and  the  stopping  of 
development  and  capital  outlay,  thus  throwing  all  the  cost 

upon  revenue.  The  general  superintendent  points  out  ' 
the  method  previously  adopted  by  the  management  to 
secui  tonnage   by    milling   rock   of   low   grade   is 

being  changed  lor  a  policy  of  eliminating  as  far  as  pos- 
sible from  mining  operations  all  ore  of  an  unprofitable 

grade.  This  will  tend  to  restrict  tonnage  and  in. 

working  costs,  and  must  ultimately  result  in  increased 

profits  to  the  company."  There  can  be  no  two  opinions 
about  the  general  soundness  of  this  new  policy,  bul  on 
the  Rand  low-grade  ore  has  sometimes  to  be  mined  to 

at  that  of  a  higher  and  profitable  grade,  while  the 
raising  of  costs  at  the  East  Rand  has  thrown  4,000.000 

tons  out  of  the  profitable  ore  reserve  and  also  materially 
increased  the  cost  per  ton.  There  are  so  many  million  tons 
of  ore  near  the  profit  limit  in  the  East  Rand  that  the 
mines  are  not  all  suited  to  what  is  known  here  as  the 

policy  of  selective  mining.  The  ore  of  high  grade  is  lim- 
ited, and  the  salvation  of  the  East  Rand  would  seem  to 

be  l..w  tonnage-Costs  coupled  with  wholesale  mining  and 
close  sorting.  As  a  proof  ol  this  assertion,  it  may  be 
pointed  out  that  whereas,  under  the  present  inflated  work- 

ing costs,  the  profitable  ore  reserve  on  December  31  lasl 

was  estimated  at  6.716.605  tons  of  an  assay  value  of  6.9 
dwt.,  over  a  sloping  width  of  55  in.,  there  is  another 

11.0000,000  tons  of  lower  grade,  one-half  of  which  would 
be  profitable  were  working  cosls  brought  down  to  a  rea- 

sonable level.  Tn  estimating  the  profitable  ore  res 
the  superintending  engineer  raised  the  profit  limit  from 
3.1  dwt.  to  4.3  dwt.,  whereas  at  Randfontein,  with  almost 

the  same  grade  of  ore  and  working  costs,  the  profit  limit 
of  some  of  the  ore  reserves  is  taken  as  low  as  2.S32.  While 

it  i^-  generally  recognized  that  all  the  trouble  at  the  East 
Rand  during  the  year  was  due  to  inept  management,  its 
effects  have  be«i  somewhat  exaggerated,  and  advantage  has 
been  taken  by  the  new  management  of  the  old  position 

to  make  the  future  more  easily  adapt  itself  to  their  esti- 
mates. 

The  Randfontein  Mines,  although  the  least  in  area  of 
the  three  properties  considered,  owns  over  2600  English 

acres.  During  the  year  74"i  stamps  were  at  work,  and  it 
is  expected  that  the  present  year  will  enable  the  others  to 

be.  started,  thus  bringing  the  total  number  of  stamps  up 
to  a  thousand.  The  estimated  ore  reserve  at  the  end  of 

the  year  was  taken  at  6.037.271  tons,  of  an  average  assay 

Milne  of  6.6  dwt..  of  which  5,658,859  tons  assayed  7.29 

dwt..  the  remainder  assaying  only  2.8  dwt.  per  ton.  As 
an  instance  of  the  amount  of  development  carried  out 

during  the  year,  the  footage  totaled  87,541  ft.,  of  which 

1747  ft.  represented  shaft-sinking.  Despite  this  large 
amount  of  work,  the  property  as  yet  is  far  from  being 

excessively  developed.  The  Randfontein  is  a  compact  self- 
contained  property,  possesses  its  own  power-station,  and 
seems  likely  to  continue  to  make  a  strong  bid  for  the  posi- 

tion of  premier  gold  producer  of  the  world;  a  position, 

be   it   noted,  it  has  already  held   for  the  past  six  months. 
It  may  he  interesting  to  notice  that  these  three  concerns 

produced  practically  a  fourth  of  the  whole  of  the  gold 

output  of  the  Rand  last  year,  although  the  Randfontein 
did  not  start  its  huge  mill  until  March  of  that  year.  These 

huge  Rand  mergers  were  expected  to  materially  reduce 

the  costs  of  working,  and  especially  of  administration.  At 

i lie  Crown  Mines  the  costs  have  gone  up  by  several  shill- 

ings per  ton.  The  following  figures  speak  for  themselves 
on   this  matter: 

Costs  of  Working  per  Ton  Milled 

Rand-       East  Rand 

( 'rown  Mines,    fontein.    Proprietary. 
Mining  and  development.   13s.  Od.       12s.  Od.        lis.  5Vid. 
( he  treatment           4s.  3d.         4s.  3d.         4s.  8%d. 
General  mine  and  office..     Is.  9d.         0s.  6d.  0s.  6d. 
Total       19s.  Od.      16s.  9d.       16s.  8d. 

There  can  be  no  doubt,  however,  that  when  the  whole 
of  the  milling  plant  at  the  Crown  Mines  gets  to  work, 

the  new  equipment  finished,  and  the  cost  divided  into  a 
larger  tonnage,  the  costs  of  administration  per  ton  milled 
should  witness  a  decline. 

The  Crown  Reserve  M.  Co.  has  become  involved  in  some 

rather  interesting  litigation  growing  out  of  the  transactions 

occurring  when  the  company  was  organized.  The  proper- 
ties were  secured  from  a  syndicate,  to  each  of  whom  in- 

dividually certain  allotments  of  stock  were  made.  In  ad- 
dition to  the  issue  of  stock  to  the  individuals  a  block  of 

570,000  shares  of  stock  was  set  apart  to  be  used  by  the 

directors  as  working  capital,  and  to  be  disposed  of  as 
might  best  advance  the  interests  of  the  company.  Out  of 
this  amount  of  stock  390  shares  have  been  sold  and  the 

syndicate  has  now  come  into  court  to  compel  the  conclusion 

of  the  trust,  whereby  these  shares  were  held,  and  the  dis- 
tribution of  the  residue  of  231,000  shares  pro  rata  among 

the  members  of  the  original  syndicate,  the  claim  being  made 

that  the  mine  is  fully  develpped  and  the  reason  for  the 

original  trust  agreement  no  longer  exists.  The  company 
denies  the  claim  of  the  syndicate  members  to  this  stock,  and 
also  contends  that  the  stock  so  put  in  trust  should  be  held 

to  meet  the  possible  treasury  needs  of  the  company  in  the 
future,  and  that  this  is  true,  notwithstanding  that  just  at 

present  the  Crown  Reserve  is  in  a  flourishing  condition.  It 
will  be  somewhat  interesting  to  have  a  judicial  determina- 

tion upon  the  point  as  to  when  a  mining  property  is  fully 
developed. 

CANADIAN  exports  last  year  amounted  to  $303,763,328. 

Breadstuffs  and  provisions  are  the  principal  items  of  ex- 
port, but  to  the  United  Stales  the  chief  exports  are  minerals 

and  metals  and  wood  for  paper  pulp. 
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Genesis  of  Silver-Lead  Ores  in  Wardner  District,  Idaho— III 

Bj  Oa  kB  II.  Hi  sa 

(Concluded  from  pagi 

A i.i i  IMBU  Tin 

In  the  eighth  system  I  place  the  AJhambra  and  i  pper 
Cite  faults,  great  reverse  Fanlta  thai  resulted  from  a  strong 
thrust  from  the  southwest,  a  repetition  of  the  conditions 

under  which  the  fourth  system  was  formed.  It  sIbo  in- 
cludes  the  tins  fault.  The  displacement  on  the  Alhambra 
fault  is  at  leas)  3(100  ft.  The  fault  is  accompanied  in 

places  hy  lenses  of  a  peculiar,  very  flue-grained  ore,  eon- 
listing    of    finely  Bheared    quartzit   tnented    by    quarts, 
siderite,  pyrite,  vary  fine-grained  galena,  and  probably 
sphalerite.  One  lens  is  described  as  60  ft.  long  and  ti 

in.  to  .'1  ft.  thick,  and  another  m>  ft.  long  and  4  to  5  ft. 
thick.     Assays  have  yielded  as  high  as  .:ii',    lead;  gener 
ally  then  is  1   OS.  silver  to  each   per  cent   lead.     This  type 

of  ore  is  probably  confined  to  the  narrow  zone  of 
shearing  accompanying  the  Alhambra  fault. 

BlNKKR    IIlI.I.   T\PK 

The  most  characteristic  feature  of  the  Hunker  Hill  min- 

eralization is  the  scarcity  of  pyrite.  The  orebodies  con- 

sist of  a  breccia  of  quartzite  I  cemented  by  sid- 
erite and  galena,  with  a  small  number  of  white  quart/ 

scams,  the  latter  often  younger  than  the  galena.  Small 

quantities  of  ehalcopyrite,  tetrahedrite,  and  pyrite  present 

may  belong  to  earlier  stages  of  mineralization;  this  cer- 
tainly is  true  of  the  rare  blende.  The  Bunker  Hill  type 

is  genetically  connected  with  the  Upper  Cate  fault.     Tt 
was  the  compressive  stress  that  produced  the  Upper  Cate 
thrust  with  a  displacement  of  over  2700  ft.  that  gave  rise 
to  the  ascending  currents  of  water  in  this  stage.  The 

chief  development  is  in  the  March  ore-shoot.  This  is 
clearly  and  definitely  related  to  several  structural  features. 

It  occurs  chiefly  in  the  roughly  triangular  block  of  Upper 

Burke  quartzite  that  is  bounded  by  the  Upper  Cate.  Sul- 
livan, and  Flint  faults  (the  latter,  in  a  faulted  condition. 

extending  to  the  Upper  Cate).  Its  position  in  this  block 
seems  to  have  been  controlled  by  the  locus,  on  each  level, 

of  a  certain  brittle  white  quartzite;  hence,  it  wanders  about 
somewhat.  It  never  passes  below  the  Sullivan  fault  nor 

above  the  Upper  Cate  fault,  but  on  certain  levels  extends 
a  short  distance  below  the  Flint  fault.  The  Lower  (ale- 

fault  has  cut  through  the  ore  ami  dragged  some  of  it 
down  to  a  lower  position:  on  this  account,  on  certain 

levels,  the  shoot  is  largely  in  the  inter-Cate  zone.  It  has 
been  traced  from  the  surface  to  Bunker  Hill  No.  12 

level,  a  distance  on  the  pitch  of  3150  ft.  It  is  the  great- 

est ore-shoot  in  the  Wardner  district  and  has  produced 
to  date  over  1.675,000  tons. 

From  a  point  below  Bunker  Hill  No.  S  level  to  No.  12 

level,  an  arm  extending  along  the  Ikey  seam  southeast- 
ward from  the  March  shoot  had  produced  about  248,000 

tons  up  to  June  1,  1910.  Another  Bunker  Hill  Ore-shoot 

came  to  the  surface  in  the  Scrafford  open-cut;  the  orig- 
inal discovery  of  lead  ore  in  the  district  was  made  on  it. 

Before  the  Lower  Cate  faulting  it  was  merely  a  north- 
west wing  to  the  March  shoot,  with  which  it  merges 

in  depth.  The  total  production  has  been  about  37S.000 

tons.  The  Stemwinder  shoot  has  probably  produced  275,000 
tons.  The  East  Tyler  is  another  Bunker  Hill  shoot. 

These  three  shoots  I  regard  as  due  to  branch  currents 

which  left  the  main  March  current  and  made  their  way 
up  between  the  Upper  Cate  and  Sullivan  faults  on  much 

steeper  courses.  As  they  rose,  the  solutions  spread  and 

made  larger  ore-shoots.  The  total  production  of  ore  of 
Bunker  Hill  type  has  been  over  2,584,000'  tons.  This  is 
significant,  in  view  of  the  fact  that  it  represents  the  latest 

important  ore  mineralization  in  the  district,  a  stage  suc- 

ceeding a  complex  series  of  faultings  and  associated  min- 
eralizations.    Its  ore-shoots  converge  in  depth  into  a  sort 

of  clu   y   whose  site   is  controlled   by   the    Flint    fault 

because    thai     is    Hm-    line    along    which    the    block    being    up 

thrust  by  tin-  Dpper  fate  faulting  dropped  over  tin.  edge 
of  haul  quartzite  on  t   •■■  easily  fractured  Upper  Burke 
quartzite.     As    tar  down   a-   the  structural    relations   re 

main  the  same,  we  can  expect   considerable   Bunker  Hill 
ore    iii   this   vicinity. 

Jackass  Type 

'flic  Jackass,  the  only   reverse   fault    in  the  ninth  system, 
with   a   displacement   of  at   least   3200   ft.,   has  a   breccia 

which,   on    the   Jackass   claim,   has   been    largely    cemented 

by  seams,   and    pockets  of  quartz,  and   limonite   that    yield 

JACKASS    FAULT. 

(Photo  by  W.J.  Elmendorf.) 

a  little  lead  and  silver  by  assay.  This  is  the  latest  lead 

mineralization,  so  far  as  I  can  see,  in  the  district.  It 
may  have  been  derived  from  the  bands  of  disseminated 

lead  and  zinc  ore  that  come  up  under  the  Jackass  fault 

in  the  vicinity.  The  great  normal  faults  of  the  ninth  sys- 
tem are  the  Osbum  with  a  probable  displacement  of 

10,000  ft.,  the  New  Era  proper  with  a  displacement  of 

5000  ft.,  and  the  Lower  Cate  with  an  apparent  displace- 
ment of  S00  ft.,  more  or  less.  They  cut  the  earlier  faults 

and  veins  into  fragments  which  they  dragged  so  far  apart 

that  it  is  difficult  to  con-elate  them.  Many  faults  of  com- 
paratively small  throw  belong  to  the  system,  including  the 

Taylor,  Howard,  Omaha,  Switchback,  Nellie,  Dull,  Arizona, 

and  Keating,  but  being  post-mineral  they  are  of  no  im- 
portance in  this  discussion.     The  age  of  the  Tyler,  Flint, 
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Kellogg,  Presley,  Sehofield,  Bee,  Hornet,  Sandow,  Silver. 
Hoffman.  Kirby,  and  Silver  King  faults  is  not  known  with 
sufficient  definiteness  to  warrant  giving  them  place  in 

the  nine  systems,  but  some  of  them  have  played  important 

parte   in   the  mineralization  of  the  district. 

Relative  Importance  of'  Mineralizations 

In  the  early  part  of  1911  I  estimated  the  production 

of  the  Blue  Bird  type  in  the  district  as  over  2,515,000 

.  the  Jersey  type  over  831,000  tons,  and  the  Bunker 
Hill  type  over  2,584,000  tons,  a  total  of  over  5,930,000 
tons  of  ore.  In  the  future  the  Bunker  Hill  type  will 

greatly  predominate  for  a  number  of  years,  but  if  the 
Hatton,  Roberts,  and  Fan  shoots  that  have  been  sliced 

off  at  depth  by  the  Upper  Cate  fault  be  picked  up  under 
the  Lower  Cate  fault  as  I  expect,  the  Blue  Bird  type  will 
gradually  regain  its  standing.  The  most  notable  change 

■will  be  a  great  increase  in  the  importance  of  the  Jersey 

type. 
General  Discussion 

In  the  Coeur  d'Alene  district,  three  things  have  been 
necessary  in  the  making  of  an  orebody.  namely,  a  source 
for  the  minerals,  a  fissure,  and  a  cause  for  the  movement 

of  water  along  the  fissure.  F.  L.  Ransome3  argues  that 
the  ores  have  been  derived  from  considerable  depth  and 

precipitated  from  ascending  solutions  that  were  hot  and 

under  high  pressure.  In  the  Wardner  district  the  distri- 
bution of  the  lead  mineralization  in  at  least  two  stage-. 

the  Blue  Bird  and  Bunker  Hill,  points  distinctly  to  ascend- 
ing solutions  that  spread  out  fanwise  as  they  made  their 

way  up  through  the  rocks.  For  instance,  in  the  Motor 

system  of  orebodies.  descending  solutions  would  hardly 
have  left  the  Phil  Sheridan  mineralization  and  become  con- 

fined to  small  seams  under  that  zone.  A  lateral  move- 

ment of  the  water  is  out  of  the  question  on  account  of 
the  many  fault  gouges  that  it  would  have  to  pass  through. 
The  occurrence  of  the  ore  in  shoots  that  descend  to  great 

depths  proves  that,  whatever  may  have  been  the  initial 
direction  of  movement  of  the  water,  it  was  deflected  by 

the  faults  to  a  parallel  course,  either  up  or  down.  Deposi- 

tion from  descending  water  would  imply  more  or  less  'sec- 
ondary enrichment'  in  the  sulphide  zone,  of  which  there 

is  absolutely  no  evidence.  Enriched  ores  due  to  the  in- 
fluence of  proximity  to  the  surface  can  be  found  locally 

in  the  district,  but  only  in  the  zone  of  oxidation,  and 
then  only  on  the  sites  of  the  original  veihs.  I  have  been 

surprised  at  the  scarcity  of  lead  in  crevices  of  the  rock 
north  of  the  vein  zone,  the  first  mile  of  which  must  at 

one  time  have  been  overlain  by  the  vein  zone  containing 

millions  of  tons  of  lead.  One  would  expect  the  meteoric 

•waters  to  earn-  more  or  less  of  this  lead  down  into  crev- 

ices of  the  underlying  crushed  quartzite.  and  it  is  a  re- 
markable fact  that  almost  nothing  of  the  land  can  be 

found.  The  Wardner  sulphide  ores  extend  unchanged  to 

too  great  depths  to  be  due  to  the  secondary  enrichment 
process.  The  Blue  Bird  type  before  the  Cate  faulting  had 
a  known  vertical  range  of  at  least  3250  ft.  Before  the 
formation  of  such  great  faults  as  the  Osburn  and  New 

Fra,  which  are  younger  than  practically  all  the  ore  in 
the  Wardner  mines,  the  bottom  of  the  valley  of  the  South 

Fork  of  the  Coeur  d'Alene  river  was  at  least  as  high  in 
the  strata  as  the  top  of  Kellogg  peak:  in  other  words. 
Blue  Bird  and  Jersey  ores  fflund  on  Bunker  Hill  No.  12 
level  were,  at  the  time  of  their  formation,  at  least  5800 
ft.  below  the  surface,  far  too  low  to  be  within  reach  of 

descending  meteoric  waters  capable  of  depositing  sulphides. 
Since  the  ore  deposits  on  the  south  side  of  the  Osburn 

fault  were  formed  they  have  been  dropped  at  least  S600 

ft.  by  the  Osburn  fault,  those  south  of  the  Xew  Era  fault 
at  least  3200  ft.  additional,  and  the  orebodies  of  the  inter- 
Cate  zone  at  least  225  ft.  additional,  by  the  Lower  Cate 
fault.  Thus  there  is  evidence  that  the  range  was  originally 

over  13.1100  ft.  The  ore  in  the  Murphy  stope  on  Banker 
Hill  No.  12  level  must  have  been  deposited  at  least  11,000 
ft.   higher  than   the  ore  on   the   main   tunnel  level   of  the 

aProfessional  Paper  No.  62.  U.  S.  Geol.  Surv.,  1908. 

Senator  Stewart  mine.  This  ought  to  effectually  dispose 

of  all  theories  of  the  origin  of  the  minerals  involving  de- 
scending solutions. 

Mr.  Ransome  is  disposed  to  regard  the  faulting  of  the 

Coeur  d'Alene  district  as  in  some  way  related  to  the  in- 
trusion of  the  great  quartz-monzonite  batholitb  of  central 

Idaho,  whose  northern  extension  he  considers  may  under- 
lie the  district  with  a  very  irregular  surface,  permitting 

some  of  the  higher  points  to  appear  at  the  present  surface 

in  small  areas  extending  from  Two  Mile  creek  to  beyond 
Prichard  creek.  It  is  true,  as  he  argues,  that  after  the 

monzonite  masses,  as  we  see  them  at  the  present  surface. 
had  solidified,  the  deeper  portions  of  the  magma  may 

have  remained  fluid  for  a  very  long  time  and  may  have 

continued  to  disturb  the  overlying  strata,  but  it  seems  to 

me  unlikely  that  no  dikes  of  monzonite  would  have  pene- 
trated along  some  of  the  faults  to  the  present  surface. 

My  impression  is  that  he  did  not  attach  sufficient  impor- 
tance to  the  wonderful  complexity  in  the  faulting  of  the 

district  and  how  it  may  be  generalized  into  distinct  sys- 
tems, due  to  forces  of  different  nature  ami  certainly  rep- 

resenting a  very  long  period  of  time.  It  seems  to  me 
unlikely  that  the  magma  continued  to  be  active  to  as  late 

a  period  as  the  formation  of  the  Upper  Cate  fault.  I 

have  the  same  objection  to  his  idea  that  the  ores  were 

formed  by  solutions  that  continued  to  emanate  from  the 

deeper  portions  of  the  magma  long  after  the  arms  that 
reach  the  surface  had  solidified,  namely,  that  the  ascend- 

ing solutions  continued  too  long,  as  proved  by  the  relation 
between  the  orebodies  and  the  structure,  to  be  reasonably 

referable  to  the  action  of  the  same  magma.  I  attribute 
the  disseminated  zinc-lead  mineralization  in  the  Wardner 

district  to  magmatie  waters  expelled  by  the  monzonite  bath- 
olitb. and  I  think  the  influence  of  the  heat  of  the  batholitb 

may  be  seen  in  the  Sullivan  pyrite  dissemination,  but  all 
fhe  ore-making  mineralization  I  believe  to  have  originated 

in  a  different  manner.  Without  any  very  important  ex- 
ception, the  ores  of  the  Wardner  district  are  genetically 

connected  with  the  reverse  faults.  One  reason  may  be 

that  normal  faulting  made  stronger  gouges  than  reverse 

faulting,  and  gouges  were  distinctly  inimical  to  the  depo- 
sition of  mineral:  but  I  think  the  principal  reason  is  that 

the  compressive  stresses  necessary  to  make  great  thrusts 
forced  the  waters  universally  present  in  the  rocks  at  great 
depth  to  ascend  to  the  surface.  No  magma  is  required, 

for  the  initial  heat  of  the  water,  intensified  by  compres- 
sion of  the  rocks,  would  satisfy  the  chemical  requirements. 

Mr.  Ransome  attributes  the  origin  of  the  lead  and  zinc 

in  the  Coeur  d'Alene  district  to  the  monzonite  magma.  He 
savs :  "Some  of  the  sulphides  were  deposited  at  once  in 
the  contact  zone  simultaneously  with  the  development  of 

magnetite,  pyroxene,  garnet,  biotite,  and  other  contact  min- 
erals. •  *  •  The  greater  part  of  the  sulphide  of  lead 

and  all  the  ferrous  carbonate  traveled  farther  through  the 

fissured  sediments  and  under  suitable  conditions  of  tem- 

perature and  pressure  attacked  and  replaced  the  quartzite 

rocks."  Lack  of  space  will  not  permit  me  to  fully  discuss 
this  subject,  but  I  want  to  say  thai  I  am  seriously  con- 

sidering the  idea  that  the  source  of  much,  if  not  all,  of 

the  lead  and  zinc  in  the  district  has  been  in  a  compara- 

tively thin  band  near  the  top  of  the  Prichard  slate  forma- 
tion. They  may  have  been  precipitated  with  iron  carbonate 

and  pyrite  at  the  time  of  the  deposition  of  the  fine  car- 
bonaceous mud  that  has  been  altered  into  the  Prichard 

slate:  or  the  metals  may  have  been  derived  with  the  sedi- 
ments from  the  land  area.  It  is  significant  that  the  lead 

prospects  in  Prichard  areas  are  all  rather  high  in  the 
formation.  Sphalerite  is  usually  a  notable  constituent. 

In  the  Canyon  creek  group  of  mines  sphalerite  seems  to 
become  more  abundant  as  the  monzonite  area  is  approached 

and  also  as  depth  is  attained,  but  both  of  these  directions 

happen  to  coincide  with  the  approach  to  the  Prichard 
slate.  Though  not  noticeable  as  yet  in  the  Wardner  mines, 

throughout  the  Coeur  d'Alene  district  an  increase  in  the 
sphalerite  content  of  the  ores  is  supposed  to  be  a  func- 

tion of  depth:  this  does  not  vitiate  the  statement  that 

throughout    the   district    sphalerite,   as    an    important    eon- 
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■tiroenl  of  the  -.  i»  limited  to  ■  particular 
.  namely,  near  the  top  ol  the  Prichard 

■   <\u-  mu>l  be  more  ilian  s 

-',   ilmt    ii    is   hardly   patible   with   the 
latic  origin  for  the  deposits.     Ii  the  upper 
hard  were  the  gathering  ground,  deposition 

would   not   extensively  occur  until  »  higher  horizon   was 
react*  ning  why  '■>'■>'.    of  the  lead  has  come  from 

-    in   the   Burke  and    Revet)    Formations.     When   the 
aoluti  i   Hi   the   Prichard  ilate  they  were   richly 
laden  with  the  elamenta  necessary  to  deposit  sphalerite, 
but  they  lost  the  sine  faster  than  they  >  1  i •  t  the  lead.  The 
disseminated  tine  and  lead  deposits  in  the  Wardner  dis- 

trii-i   are  among  the  few  examples  of  s  high  sine   ratio 

PART  OF   IDAHO. 

in  mineral  deposits  in  Revett  quartzite.  The  waters  were 
under  such  intense  pressure  and  heat  that  they  were  able 
to  carry  much  of  the  zinc  higher  than  usual.  It  is  to  be 
noted  that  the  Cataldo  quartzite  areas  are  notably  barren 
of  lead  and  zinc  deposits,  though  doubtless  also  underlain 
by   the  monzonite  batholith. 

I  do  not  consider  the  problem  solved  beyond  any  doubt, 

but  I  believe  that  Mr.  Ransome's  magmatie  theory  and 
my  theory  of  the  minute  dissemination  of  lead  and  zinc 
in  the  upper  portion  of  the  Prichard  slate  and  possibly 
some  of  the  Lower  Burke  quartzite,  exhaust  the  possibili- 

ties in  so  far  as  the  Wardner  district  is  concerned.  We 
may.  therefore,  expect  the  lead,  zinc,  and  associated  silver 
to  continue  down  to  the  Prichard  formation,  or  until  the 
sediments  are  cut  off  by  the  presumed  monzonite  batho- 

lith. Without  a  radical  change  in  the  structure  with  depth, 
the  ore  deposits  may  continue  to  an  almost  incredible 
depth.  The  great  Blue  Bird  ore-shoots  are,  with  depth, 
slowly  advancing  stratigraphically  upward  in  the  Lower 
Revett  quartzite.  The  March  ore-shoot,  for  a  distance  of 
3150  ft.  on  the  pitch,  has  nowhere  departed  far  from  one 
band  of  white  quartzite  near  the  top  of  the  Upper  Burke. 

The  Jersey  and  'N'  veins  are  advancing  to  higher  strati- 
graphic  horizons  with  depth,  and  the  Caledonia  vein  may 
remain  in  Upper  Burke  rocks  to  a  very  great  depth.  In 
short,  the  danger  that  menaces  the  mines  of  the  Canyon 
Creek  group,  the  danger  of  reaching  the  Prichard  slate, 
need  not  be  feared  at  all  in  the  Wardner  district.  Through 
studies  of  the  post-mineral  faulting  I  have  determined 
that    the   danger   of   the   ore-sboots   being   cut   off   by   the 

■miii-  ni  u  depth  itttninnble  bj  mining  sola, 
Furthcrm    ii  my  theorj  ol  ii   rigin  of  the  lead  and 
sine    i   erals   he   correct,    the   known   disseminated    lead 
and  /in.-  dri'M-if*  above  the  Buckeye  fault  an-  probably 
at  least  11,000  ft,  above  their  source,  the  latter  being  at 

least  8800  ft.  deeper  than  Bunker  Hill  No,  \'i  level. 
only  apparent  serious  menace  t   ining  in  general  Ii'--  in 
the  tendency   of  the  on-  *i   ts   to  converge   with   depth. 
However,  1  have  no  fear  that  the  prim 
ating  in  the  district  will  not  Bnd  commercial  orebodii 
  man  size  at   the  depth  of  si   least   a  mile  below    ik 
present  deepest  level. 

Briefly  summarized,   I    favor  the  theory   that   the   lead, 
silver,  and  sine  minerals  of  the  Wardner  district  were  orig 

•   disseminated  through  certain  bands  of  the  Bell  sed- 
iments; wi-ic  Brsi  concentrated  into  the  visible  disseminated 

zinc  and  lead  deposits  through  the  action  of  the  heat  and 
probably  water  emanating  from  a  monzonite  magma;  and 
were  then  concentrated  into  commercial  orebodies  by  hot 
waters  that  were  forced  to  ascend  by  the  compressive 
stresses  that  produced  the  thrust  faults,  these  thrusts  open- 

ing the  fissures  in  connection  with  which  the  ores  have 
been  deposited.  The  ores  of  each  successive  stage  have 
probably  been  derived  in  part  from  those  of  earlier  ore- 
forming  stages,  in  part  from  the  visible  disseminated  de- 

posits, and  in  part  from  the  original  minute  dissemina- 
tions in   the   sediments. 

The  Silver  Market 

There  is  a  noticeable  tendency  among  the  followers  of 
the  metal  markets  in  Eastern  financial  centres  toward  silver 

as  a  medium  of  speculation.  The  situation  in  copper  is 
such  that,  while  the  market  is  looked  upon  as  fundamentally 
sound,  it  is  at  the  same  time  admitted  to  be  in  the  bands 
of  producers  and  held  with  so  much  strength  as  to  over- 

come for  a  time  the  law  of  supply  and  demand.  The  markets 
in  other  metals  are  receiving  more  than  their  usual  share 
of  attention.  Silver  is  higher  now  than  it  has  been  at  any 
time  during  the  past  several  years,  and  the  situation  in  the 
Far  East  furnishes  a  basis  for  speculative  action.  The 
large  loan  that  is  to  be  made  to  the  new  Chinese  Govern- 

ment is  one  of  the  features  receiving  attention,  and  if  the 

negotiations  are  earned  to  a  favorable  conclusion  the  re- 
sult will  be  a  largely  increased  demand  for  silver.  For 

some  months  the  leaders  in  the  market  for  silver  bullion 

have  been  paying  a  great  deal  of  attention  to  the  condition 
of  the  treasury  in  India,  and  the  approaching  necessity  of 
the  Indian  Government  to  resume  the  purchase  of  silver 
for  coinage.  In  addition  to  the  increase  in  demand  from 
these  sources  tending  to  make  for  higher  prices,  there  is 
liable  to  be  some  curtailment  of  output.  The  production 
from  Cobalt  is  decreasing,  rather  than  increasing,  and  may 
be  expected  to  decline  in  a  greater  ratio  as  the  various 

properties  near  the  limit  of  production.  The  Mexican  situ- 
ation makes  also  for  curtailment.  The  labor  situation  in 

Mexico  is  as  bad  as  the  political  situation ;  in  fact,  the  two 
are  so  intermingled  that  it  is  sometimes  hard  to  tell  which 

element  predominates.  There  has  been  a  great  deal  of  dis- 
cussion concerning  the  imports  of  gold  into  British  India, 

and  not  a  little  emphasis  has  been  laid  upon  the  tendency 
of  people  in  India  to  convert  their  savings  into  bullion,  in 
a  form  that  will  admit  of  its  being  carried  about  on  the 

person  and  the  possibility  of  an  enormous  amount  of  yel- 
low metal  being  withdrawn  from  the  monetary  supplies  of 

the  Western  nations  by  this  means.  The  most  recent  re- 
ports indicate,  however,  that  there  has  been  a  lessening  of 

the  demand  from  India,  but  it  is  still  considered  by  some 

of  the  best  authorities  a  very  important  question  when  con- 
sidering the  industrial  needs  and  the  requirements  for  cir- 
culation by  American  and  European  countries. 

Vladivostok  is  7443  miles  from  London,  and  the  dis- 
tance can  be  covered  by  the  Siberian  railway  route  in  11 

days.  The  trip  from  Peking  to  London  is  made  in  12,  but 

when  the  proposed  cut-off  from  Kalgan  to  Khiakta  is  con- 
structed the  time  will  be  reduced  to  9%  days. 
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Small  Concentrating  Mills  in  the  Wisconsin  Zinc  District 

By  \V.  F.  BoERif'KE 

The  economic  conditions  in  ;i  coining  district  will  largely 

control  the  means  used  tor  concentrating  the  ore.    Many  of 

the  small  zinc-  mines  of  Wisconsin  are  worked  or  a  small 
with  limited  capital,  and  milling  methods 

are  the  outcome  of  experience.  I  ack  of  capital,  as  well  as 

lack  of  tlie  technical  knowledge  necessary  to  build  and  op- 

erate a  mill  hi  large  capacity,  have  held  back  the  lessees. 
and  the  mills,  therefore,  are  of  nearly  uniform  type:  small. 

light,  low  in  first  cost,  low  in  operating  cost,  and  capable 

of  being  run   successfully   by  ordinary   labor.     The 

moreover,  that  the  lessees  di   i  actually  own  the  land,  and 

hence  are  obliged  to  pay  a  royalty  to  the  owner,  ten. Is  to 
make  them  wary  of  sinking  a  large  amount  of  monej  into 

•a  plant  that,  once  their  mine  plays  out,  is  usually  only  so 

much  .junk.  Leasing  seldom  makes  for  the  best  develop- 
ment of  the  mine,  as  the  tendency  is  usually  to  look  only 

for  high-grade  ore.  and  prospecting  and  working  of  low- 

grade  ore  is  eithi  <  neglected  or  minimized.  In  Wisconsin  a 

mill  of  50  to  75-ton  capacity  per  10-hour  shift  usually  satis- 
fies the  operator. 

The  ore  mined  is  mostly  sphalerite,  or  'jack.'  as  it  is  uni- 
versally known,  and  occurs  in  a  peculiar  pitch  and  Hat  for- 

mation which  I  believe  is  unique.  The  geology  of  the  held 
cannot  he  discussed  here:  an  excellent  description  is  given  in 
Bull.  9  of  the  Wisconsin  Geol.  Nat.  Hist.  Surv..  and  Bull. 

294  of  the  U.  S.  Geol.  Surv.     Along  with  the  jack  is  found 

for  Wisconsin,  as  given  by  the  United   states  Geological 

Survey,  are  below,  in  percentages : 
1909.  1910. 

Total  concentrate  in  crude  ore   10.S  9.7 
Lead        0.7  0.5 
Zinc     10.1  9.2 

Metallic  content    4.3  3.6 
Lead       0.5  0.4 
Zinc      3.8  3.2 

Average  zinc  content  of  sphalerite  concentrate.  ..37.6  34.8 
Average  lead  content  of  lead  concentrate   79.3  78.7 

II  will  be  noted  that  the  metallic  content  is  considerably 

higher  than  that  reported  from  Joplin.  in  both  the  soft 

and   the  sheet-ground.     The  lead  is  non-argent  iferniis.   and 
the  zinc  is  free    fr   -adiniiim.     Zinc  concentrates  usually 

carry  a  little  lead,  which  the  jigs  are  not  able  to  clean  en- 
tirely. No  doubt  were  tables  used  generally  in  the  district, 

a  cleaner  product  would  result,  but  they  are  rarely  seen.  A 

typical  assay  of  the  concentrate  of  a  well  known  mine  is: 

Per  cent. 
ZnS          61.6 
FeS       28.3 
PbS         0.7 
CaCO,         4.4 

The  remainder.  5.0%,  includes  silica,  magnesium  carbon- 
ate, and  alumina,  in  varying  amounts. 

The  ore  occurs  in  the  so-called  galena  limestone,  a  granu- 
lar crystalline  dolomite  of  varying  hardness.     In  general,  it 
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V 

PRODUCTION  OF  LEAD  AND  ZINC  IN  WISCONSIN  IN  1911,  BY  DISTRICTS,  IN  SHORT  TONS. 

closely  associated  considerable  mareasite  and  calcite,  or  as 

tbe  miners  put  it  locally,  'sulphur  and  tiff.'  Above  the 

jack,  in  the  so-called  'top  flat.'  is  found  'dry  bone'  (smith- 
BOnite)  and  galena,  which  were  extensively  worked  in  the 

early  days.  It  is.  of  course,  the  object  of  the  millman  to 
keep  these  products  separate;*  mixed  concentrate  of  dry 
bone  and  jack  being  objectionable  to  the  smelter.  In  some 

mines  of  the  distriit  this  is  nearly  an  impossibility,  and 

this  naturally  interferes  greatly  with  successful  work.  For- 

iinniielv.  the  '.jack'  deposits  art  usually  considerably  below 
the  'bone,'  and  they  can  thus  be  mined  separately. 

The  district,  speaking  generally,  does  not  produce  high- 
grade  ore,  nor  does  the  mine-run  rock,  even  after  sorting, 

make  a  high-grade  concentrate.  Very  few  mines  ship  a 
product  assaying  more  than  50%  zinc.  Even  40%  is  usu- 

ally considered  high  grade,  unless  the  ore  has  been  roasted. 

Here  at  once  is  seen  a  striking  difference  between  the  Wis- 
consin field  and  Joplin.  where  60%  ore  is  the  rule  rather 

than  the  exception.  The  average  of  the  Wisconsin  field 

wotdd  probably  be  between  35  and  40%.    The  official  figures 

breaks  clean  from  the  mineral.  This  important  point  makes 

coarse  crashing  possible  and  reduces  the  sliming  materially, 
as  the  rolls  and  crusher  may  be  set  wider.  There  is,  of 
course,  a  maximum  size  where  the  limestone  is  not  broken 

from  the  jack,  but  the  usual  tendency  is  to  go  to  the  other 
extreme,  and  crush  finer  than  necessary,  with  heavy  loss  in 

slime.  The  mareasite  and  jack  are  often  so  closely  asso- 
ciated that  tbey  are  not  separated  by  the  rolls,  but  stay 

together  as  one  piece,  even  in  the  finer  sizes.  This  makes 
little  difference,  as.  if  the  former  is  there,  it  will  come  out 

with  the  jack  in  any  case  on  the  jigs.  Of  course,  if  the  ore 

is  to  be  subsequently  roasted,  it  is  important  that  the  two 
should  be  separate. 

The  mills  are  usually  spoken  of  as  having  a  capacity  of  so 

many  tons  per  10-hour  shift — 50,  75.  or  100  tons.  The 
figure  is  somewhat  misleading.  It  is  possible  to  crowd  the 
ore  through  a  mill  so  as  to  almost  double  a  stated  capacity, 

the  limiting  factor  being  where  the  loss  in  tailing  exceeds 

the  increased  economies  of  operation,  or  to  put  it  other- 
wise, where  the  loss  of  zinc  per  ton  of  tailing  is  greater 
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>ii.  milled.     The  i'ii' 
.1  ii ■  11 — t  be  decided  b) 

i   li\    riilui- 

high  in  |"  ■.■  in  the  oi 
itc  bt  line  or  iro 

be  i'ut  through  than  "i  an  •  only  a  low  pei 
a  ideal  ore  from  a  milling  Btand 

|M.ini  is  one  in  which  the  entire  metallic  contenl  »  a  valuable 
mineral,  bnl  each  bi  i    ̂   isconsin,  where  the 

.I  jack  are  m  eloeely  associated. 
Speaking  generally,  the  tendency  in  the  Beld  i-  to  pul 

t«~i  little  rather  than  too  mnch  through  the  mill.  Millmen 
usually  have  preconceived  ideas  ..i  bow  much  a  mill  ran 
iak<\  and  i"  educate  them  "in  of  the  ml  takes  time.  It  is 

needless  to  remark  tlmt  they  invariably  minimi/.-  a  mill's 
capacity.  Larger  tonnage  with  the  same  otot  which  Bhould 
1h.  thi  ins  more  work  and  close  attention  all  around 
-—elimination  of  the  little  stops  and  hitches  thai  hold  up  a 
mill,  ami  in  the  total  these  amount  to  a  surprising  propor 
tion  .>t  the  shift.  Ii  is  only  natural  thai  they  prefer  the 
easier   ree.     For  an  operator  who  wants  to  increase  the 
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tonnage  through  his  mill  there  is  only  one  thing  to  do — go 
ahead  and  try  it,  watching  for  free  mineral  in  the  tailing, 

and  cheeking  by  assays.  Only  in  this  way  can  he  get  in- 
dependent data.  It  may  he  said  that  the  dirt  may  vary 

from  day  to  day,  one  shift's  run  being  much  richer  than 
the  next.  This  is  true,  but  it  is  probably  better  to  risk  a 

little  undue  loss  in  the  tailing  for  a  day  or  two  and  'clean 
up  the  hopper,'  than  to  disrupt  the  whole  system  and  dis- 

organize the  work.  Onee  such  disorganization  is  started,  it 
is  easy  to  find  excuses  to  continue  it,  and  the  irregularity 
will  affect  not  only  the  mill,  but  the  mine  as  well. 

The  labor  needed  for  an  ordinary  zinc  mill  in  Wisconsin 
will  be  about  the  same  regardless  of  the  tonnage  milled. 
The  following  are  usually  employed,  at  the  wages  stated, 
per  10-bour  shift : 

1  millman,   or  jigman    $3.00 
1  helper,  or  mill  'backer'    2.25 
1  crusher-man     2.25 
1  grizzly-man       2.25 

The  millman  is  held  responsible  for  the  successful  run- 
ning of  the  mill   and  has  authority  over  the  others.     He 

should  be  a  fairl)   good  n   In   -.  able  to  mak   inoi   re 
end  adjustmenti  to  tin-  machinery  repaii 

Pt|   lie  mUSl    keep  t  lie  mill    nil   g,       lie   must 

understand  bow  to  treat  the  ore  and  gel  the  lai 

extraction.    While  tin-  mill  is  in  operation,  !"■  watches 
the  ,iiv>.  sees  thai  il"'  beds  are  right,  attends  tn  drawing 
tin   neentrate,  and  generally  keeps  a  watchful  eye  on  the 
entire  operal   b,    Bis  helper  does  the  heavy  manual  work 

shoveling  concentrate  into  the  car  or  barrow  and  work- 
ing on  repairs  under  his  direction.    The  crusher  man  > 

only  "ii  the  rock  breaker.     In  one  case  I   have  seen   him 
sorl  waste  from  the  I   I  as  n  i   s  from  the  bin  and  throw 
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it  into  a  ear,  but  this  is  not  usually  expected  of  him,  and  is 

doubtful  practice.  The  grizzly-man  breaks  the  larger  lumps 
of  rock  to  breaker  size,  and  usually  throws  aside  the  waste 

into  a  ear,  which  he  runs  over  a  dump.  If  only  a  small  ton- 
nage is  hoisted,  and  the  rock  is  pretty  well  broken  under- 

ground, he  can  attend  to  both  duties  without  trouble.  Other- 
wise a  carman  helps  him. 

The  equipment  of  an  ordinary  50-ton  mill  consists  of 
grizzly,  crusher,  rolls,  trommel,  elevators,  and  jigs  (see  Fig. 
1).  On  account  of  the  general  flatness  of  the  country, 
gravity  mills  are  rarely  seen.    Bucket  elevators  are  used  to 
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lift  the  mill-feed  from  one  poial  to  another.  A  mill  of  the 

above  description,  with  one  set  of  8-cell  jigs,  costs  approxi- 
mately -fin. nun  i,,  build,  and  takes  about  90  days. 

commonly    found.     They   have   not    thus 
proved  successful  in  making  a  clean  separation  of  the 

and  jack  in  the  finer  sizes,  but  experimental  data 

are  lacking.     No  doubt  tables  could  be  devised  to  Heal  the 
ssfully,  but  this  would  mean  closer  sizing  and 

more   careful   work   generally   throughout   the   mill.      It    is 

questionable  if  this  would  pay,  considering:  the  small  size  of 

the  mills  and' the  low  grade  of  the  resulting  product.     In- 
stead of  tables,  sand-jigs  are  used  in  some  mills  to  save  the 

fine  (see  Fig.  2  I.     These  take  the  re-crushed  product  from 

the  finishing  jigs  which  might  otherwise  be  carried  over  and 

sent  to  the  tailing  elevator.     By  adjusting-  the  spigot  taps. 
the  concentrate  may  lie  drawn  out  as  fast  as  desired,  and 
either  sent  to  the  bin.  or.  if  not  sufficiently  clean,  back  to 

the  rolls,  and  so  over  the  jigs  once  more. 

The  jigis  are  of  the  familiar  Harz  type,  such  as  are  com- 
mon at  Joplin.  Sieves  are  either  round-punched  or  slotted. 

Those  with  round  holes  are  more  common,  but  one  operator 
reports  that  the  slotted  sieves  last  longer.  The  sizes  vary 
according  to  the  general  scheme  of  crushing,  whether  coarse 

or  tine.  The  sand-jigs  usually  have  several  1  16-in.  cells. 
A  general  arrangement  in  a  mill  crushing  to  medium  size. 
stated  in  fractions  of  an  inch,  is: 

Jig. 

Roughing      V, 
Cleaning    % 

The  lead  is  drawn  from  the  first  cell  of  the  roughing  jig 

when  there  is  but  one  set  of  jigs,  or  the  first  cell  of  the  clean- 
ing .jig  when  there  is  more  than  one  set.  The  scheme  of 

treatment  of  a  larger  mill  is  shown  in  Fig.  2.  A  variation 
of  treatment,  common  in  the  smaller  mills,  is  to  draw  off 

line  iron  sulphide,  known  locally  as  'sulphur  sludge,'  from 
the  third  cell,  from  a  5  '32-in.  sieve.  This  product  is  sold 
subsequently  to  an  acid  works,  and  brings  a  few  dollars  per 

ton.  Payment  is  made  only  for  the  sulphur  content.  It  is 
believed  that  by  this  the  grade  of  the  zinc  concentrate  is 

raised.  This  so-called  sludge  carries  8  to  12$  zinc,  which, 
of  course,  is  lost.  The  practice  is  of  doubtful  value,  but 

where  the  mine  is  not  equipped  with  a  roaster,  and  is  dis- 

tant from  a  railroad,  it  may  pay.  It  is  also  generally  easier 

to  sell  high-grade  than  low-grade  ore.  and  storing  concen- 
trate while  waiting  for  buyers  is  an  expensive  operation. 

The  concentrate  is  drawn  off  from  the  jig  cells  through 
the  hutches  and  also  from  above  the  sieves,  through  ordinary 
molasses  spigots.  In  the  latter  case,  the  millman  watches 

the  product  closely,  to  see  that  it  has  been  properly  cleaned 

before  being  run  into  the  car.  This  plan  provides  for  (lie 
larger  sizes  that  might  not  pass  readily  through  the  sieves. 

ami  saves  the  trouble  of  regrinding  the  coarse  concentrate, 

with  attendant  loss.  Where  the  dirt  is  rich  and  easily 
cleaned,  the  millman  will  sometimes  shovel  directly  from 
the  top  of  the  jigs  to  the  concentrate  car. 

The  water  needed  for  the  jigs,  elevators,  and  rolls  about 

the  mill  is  considerable.  Usually  the  mine-water  pumped  is 
utilized,  but  it  seldom  is  sufficient,  and  must  be  re-used. 

after  having  been  through  the  mill.  Most  mills  have  a  pond 

or  reservoir  near  by,  for  storing  the  water  pumped  during 

the  night,  and  Berving  as  well  for  a  settling  pond.  Cen- 
trifugal pumps  arc  used  for  pumping  from  the  pond  to  the 

jigs,  a  common  size  being  the  4  inch.  The  amount  of  water 
needed  for  a  50-ton  mill  varies  with  a  number  of  conditions. 

For  ordinary  ore,  through  a  V»-in.  trommel  screen,  per- 
haps 300  gal.  per  minute  would  be  sufficient  for  an  S-cell 

jig.  The  amount  increases  with  the  number  of  jigs.  Clean 

water  is  highly  desirable,  as  wafer  carrying  slime  invariably 
increases  the  amount  of  lime  in  the  concentrate,  coating  it 

with  a  thin  film.  If  10  tons  of  water  is  used  for  every  ton 
of  rock  milled,  the  amount  will  not  be  far  wrong. 

Water  is  also  used  on  the  grizzly  for  cleaning  the  mine 

rock  as  it  comes  up.  thus  enabling  the  grizzly-man  to  de- 
termine, by  inspection,  the  ore  from  the  waste.  It  is  Eed 

into  the  rock-breaker  in  a  steady  stream,  performing  the 
double  purpose  of  carrying  down  the  fine  material  through 

the  jaws  and  so  preventing  useless  work  on  the  breaker, 
with  consequent  sliming,  and.  second,  of  clearing  the 

crusher  of  sticky  and  clayey  dirt,  which  is  frequently  pres- 
ent. 

Before  being:  sent  to  the  tailing  elevator,  the  tailing  is 

partly  dewaterw  in  a  settling  box.  the  excess  water  being 
sent  back  to  the  millpond  as  noted.  The  amount  of  water 
needed  to  carry  off  the  tailing  varies  with  the  grade  of  the 

tailing  trough,  and  with  the  size  of  the  material.  The 
water  needed  increases  enormously  as  the  grade  decreases, 

and  considerably  more  is  needed  to  get  rid  of  '2  than  %-in. 
material.  Tailing  is  usually  elevated  50  ft.  or  so.  and  then 

conducted  out  by  troughs  to  the  tailing  pile.  As  the  pile 
grows  larger,  more  sections  are  added  until  there  is  no 

longer  sufficient  fall,  anil  the  trough  chokes.  In  such  a 
case,  either  the  elevator  is  made  higher,  or  another  elevator, 

known  as  a  'booster.'  is  built  on  the  tailing  pile,  and  the 
dirt  re-elevated.  Cast-iron  trnughing.  in  halt-moon  shape, 
has  been  used  to  line  the  boxes  in  which  the  tailing  flows, 

and  has  given  excellent  satisfaction.  The  friction  is  much 

reduced,  and  hence  the  distance  the  tailing  may  be  con- 

ducted is  increased.  With  such  an  arrangement,  the  mini- 

mum grade  for  'n-in.  dirt  is  1%  in.  per  foot  for  a  distance 
of  250  ft.  This  is  about  11%  grade.  Wherever  possible, 
it  is  better  to  make  the  grade  considerably  steeper  than 

this,  as  there  will  be  a  substantial  saving  in  the  water necessary. 

The  crushers  used  in  the  district  are  usually  of  the 

Blake  type,  made  by  local  foundries.  The  usual  size  is 

7  by  14  in.  The  jaws  are  set  for  a  l^-in.  opening  in  the 
smaller  mills,  to  2-inch  in  the  larger.  The  capacities  are 

somewhat  greater  than  usually  found,  due  perhaps  to  the 
fact  that  the  limestone  breaks  easily  along  well  defined 

cleavage  planes,  and  the  principal  formation  in  which  the 

ore  is  found,  the  so-called  'oil-rock,'  is  quite  soft.  Repairs 
are  at  a  comparatively  low  figure. 

Rolls  24-in.  diameter,  with  14-in.  face,  are  most  com- 

monly seen  in  the  district.  Usually  there  are  at  least  two 

sets.  Some  of  the  larger  mills  use  one  set  of  36-in.  rolls, 
returning  I  he  oversize  to  the  same  rolls  (see  Fig.  2).  These 

huge  rolls  are  set  to  %-in.  opening,  and,  having  a  larger 

angle  of  nip  than  the  smaller  size,  can  easily  handle  the 

product  from  the  crushers.  Their  peripheral  speed  is  lower, 
about  220  ft.  per  minute.  The  shells  last  a  long  time,  under 

ordinary  conditions.  The  relative  efficiency  of  36  and  24- 
in.  rolls  is  an  interesting  question,  but  my  opinion,  for  the 

conditions  here,  strongly  favors  the  larger  size.  For  coarse 

crushing  there  can  be  no  doubt  which  is  the  better.  The 

general  condition  always  holds  good,  that  the  more  the  ma- 
chinery is  simplified,  other  things  being  equal,  the  greater 

the  efficiency,  and  one  roll  is  less  bother  than  two.  An  in- 
teresting feature  is  t  he  universal  use  of  star-wheels  on  the 

first  set  of  rolls.  This  dispenses  with  gearing  the  two  rolls 

— always  a  dangerous  practice — and  permits  the  rolls  to  be 
set  as  far  apart  as  needed,  thus  enabling  the  fine  rock  to 

drop  through  without  further  crushing,  ami  largely  pre- 
venting sliming.  I  have  seen  rolls  run  without  stars  in  the 

district,  hut  the  choking  nearly  drove  the  millmen  frantic. 
Scrapers  are  sometimes  used  on  the  rolls  to  take  off  the 
clayey  dirt  that  sticks  persistently. 

The  power  required  in  these  small  zinc  mills  is  not  large. 

Exact  figures  are  lacking,  and  few  companies  go  by  any- 
thing but  rule  of  thumb.  The  mill  shown  in  Fig.  1,  and 

treating  lill  tons  in  !)  hours,  has  a  50-hp.  engine.  The  mill 

in  Fig.  -  has  a  75-hp.  engine.  Until  recently  power  has 

been  supplied  by  steam,  but  with  the  advent  of  an  electric 
power  company  into  the  field,  transmitting  current  at  high 

tension  and  stepping  down  at  the  mines,  induction  motors 

are  rapidly  taking  the  place  of  the  old  engines.  A  notice- 
able point  is  that  the  power  consumption,  figured  in  kilo- 
watt hours,  varies  more  in  accordance  with  the  time  the 

mill  is  run.  than  with  the  tonnage  put  through.  In  other 
words,  if  150  tons  is  crowded  through  a  mill  in  9  hours, 

the  kilowatts  used  will  be  less  than  if  125  tons  is  put 

through  in  11  hours.  This  can  be  easily  understood  when 
the  enormous  friction  of  shafting  and  countershafting,  slip 

in  belting,  etc.,  is  remembered.     The  pumping  and  jigging 
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t  rv<|iiirvn  i  ly  proportional  to  the  lime, 

not  i"  the  tonnage.     Aetna!  ii^  mill  having  two 

rolls,  trommel,  two  elevi 

Mini  a  centrifugal  pump,  ihoa  ■  consumption  of  B440  kw. 
for  null  running  lii  boon,     la   thii   period   it 

handled  : t * »» m »  to  sumption  of  2.42  kw. 
i*T  ton.  The  net  kilowatt  consumption  per  hour  of  mill- 
run  wai  IS  B,  or  63  lip.  The  mill  is  provided  with  a  75  hp., 

:;  phase,  60  cycle,  J_'n  volt,  induction  d 
deration  of  the  fad  that  the  time  of  running  affects 

tin   |  : t ti 1 1 1 >•  >it  nior,'  directly  than  the  tonnage  put 
through,  is  a  powerful  argument  for  crowding  a  mill  to  the 

limit  of  economical  extraction.    Especially  is  this  the  case 

it'  the  proportional  cost  of  power  labor  is  included 
with  the  cost  of  power  consumed.    This  will  h<-  shown  later 

in  the  resume'  i>t"  cost  data  for  such  a  mill. 
The  coal  of  repairs  in  a  small  sine  mill  depends  hi' 

Ihf  care  nl'  the  milhnen  and  the  watchfulness  of  the  inaii- 
ent.     Tin'  chief  items  of  expense  an-  sieves,  bi 

belting,  and  jaw-plates  ami  toggles  on  the  crusher.     Ele- 
vator belts  are  an  important  item  of  expense.     1'   pays  i>> 

I  le  beat  ami  must  durable  belting,  ami  stick  to  it.    The 
life  nt    screens  ami   sieves  varies  with   the  character  of  the 

tnilh  -  should  In-  cleaned  ami  the  boles  tree. I  from 

clogging  particles  every  'lay  or  two — the  beds  being  com- 
pletely   removed,    ami    then    shoveled    bach    the    pr   — 

called  locally  "spanking  jigs.'     Star-wheels  ami  gears  mi  the 
mils  cost    more  in    repairs  ami   renewals  than  do  the  shells. 

which  frequently  last  two  years.     Cosl  of  repairs,  taken 

tor  a  year's  time  on  a  mill  treating  125  tons  per  10  hour 
shift,    wen  er    'on.      In    another   mill    of    inferior 

design  and  ancient  structure,  treating  about  200  tons  in  two 

shifts,  the  cost   per  ton  was  $0,064.     In  a  third  mill,  where 

the  superintendent  ami  millmen  were  both  extraordinarily 

careful  to  keep  down  expense,  the  cost  was  only  $0,020  per 

ton.  Repairs  no  doubt  vary  more  in  proportion  to  tonnage 
than  either  power  or  labor,  though  the  inevitable  deprecia- 

tion of  plant  ami  machinery  musl  go  on  largely  independent 
tonnage  put  thro 

The  cosls  .if  milling  in  the  Wisconsin   field  may  now  be 

briefly  summarized.  They  may  lie  divided  into  labor,  poi  .  ir, 
and   repairs.     Depreciation  should  be  included  separately. 

Onlj  actual  mill  labor  is  included.  Power  is  figured  al 

$0,025  per  kilowatt,  with  no  allowance  for  engineer's  wages. 
For  a  mill  treating  75  tons  ol  10' ,  ore  per  9-hour  shift  the 
result  is  as  In-low  : 

Per  ton        Per  ton 
Labor:  Total.         milled,  concentrate. 

Millman      $3.00 
Helper        2.25 
Crusher-man  ..   2.25 

Grizzly-man     ..   2.25  $11.75  $0,158  $1.56 
Power.    40    kw.     (9    hr.  =  360 

kw.-hr.)           9.00  0.120  1.20 
Repairs         2.25  0.03  0.30 

Total      $23.00  $0,306  $3.06 

It  will  be  noted  at  once  that  labor  forms  over  5(K^  of  the 

cost.  As  stated  before,  the  same  crew  will  be  Deeded'  for  a 
75-ton  as  for  a  125-ton  mill  unless  the  ore  should  set  over- 

whelmingly richer.  Suppose  it  is  decided  to  put  100  tons 
through  the  same  mill.  The  ore  will  probably  make  but 

i>%  concentrate,  as  lower-grade  stuff  can  and  will  be  mined. 
The  milling  costs  will  then  be  as  below : 

Per  ton       Per  ton 
Total.         milled,  concentrate. 

Labor     $11.75  $0,117  $1.30 
Power,   50   kw.    (9   hr.  =  450 

kw-hr.)        11.25  0.112  1.12 
Repairs        3.00  0.030  0.33 

Total      $26.00  $0,259  $2.75 

Such  a  change  as  this — a  saving  of  4.0c.  for  every  ton  of 

rock  milled — may  mean  that  a  mine  can  be  run  at  a  profit 
instead  of  a  loss. 

Joplin  zinc  ore  shipments  for  the  week  ended  June  1 

were  4899  tons  of  blende,  at  $53.95  per  ton,  and  200  tons  of 
calamine  at  $28.81  per  ton.  The  estimated  surplus  stocks 

in  producers'  bins  were  900  tons,  as  against  7500  in  1911. 

Free  Use  of  Timber  From 
Public  Lands 

By  T.  D.  w   i  mi 

Tin-  Ads  of  March  :t,  1891,  ami  June  ::.  1878,  permil  the 
tree  use  of  timber  bom  onieaerved  land  uol   within  oa 

iiouai  Forests  onderoertain  restrictions  and   iditiona,    The 

Brat  of  these  mis  as  amended  provides  thai   residenl 

Colorado,  Idaho,  Montana,  North  Dakota,  South   Dakota, 

Wyoming,     New     tfexioo,     Arizona,     ami     tin-     District 
Alaska,   the  gold   and   silver   regions  of    Nevada,   California, 

on,  and  Washington,  an. I  the  territory  of  Utah  may 
cut  timber  from  the  public  domain.  Eres  ol  charge,  for 

agricultural,  mining,  manufacturing,  or  domestic  purpi 
under    rules    and    regulations    made    and    prescribed    by    the 

Secretary  of  the  Interior.  To  justify  the  cutting  of  timber 
under  this  act,  the  person  claiming  its  benefit  musl  he  a 

residenl  of  the  stale  or  territory  in  which  the  timber  is  cut 
and  the  timber  must  be  used  for  a  purpose  named  in  the 

act  ami  within  the  State  or  territory  "here  it  is  en!  and 

musl    not    he  disposed   of   by   sal   •  otherwise.      There   arc 
two  exceptions  to  the  requirement  that  the  person  claiming 
the  benefit  ol  the  act  must  he  a  residenl  of  ami  the  timber 

must  be  used  in  the  stale  or  territory  where  it  is  cut.  as 
follows  : 

The  Amendatory  Acl  of  March  ::.  1901  (31  Stat.  L4391 

provides  that  residents  of  the  states  of  Wyoming  and  Mon- 
tana may  cut  timber  for  use  in  either  state  from  the  south 

slope  of  the  I'ryor  mountains  in  Montana  lying  south  of 
the  Crow  Reservation,  wesl  of  the  Big  Horn  river,  and 
easl  of  Sa^re  creek. 

Tin-  Act  of  July  1.  1908.  (3(1  Slat.  619)  provides: 

"Thai  it  shall  be  lawful  for  the  Secretary  of  the  In- 
terim- to  grant  permits,  under  the  provisions  of  the  eighth 

section  of  the  Act  of  March  third,  eighteen  hundred  and 

ninety-one.  to  citizens  of  Idaho  and  Wyoming  to  cut  timber 
in  the  stale  of  Wyoming  west  of  the  continental  divide,  on 
I  he  Snake  river  and  its  tributaries,  to  the  boundary  line  of 

Idaho  for  agricultural,  mining,  or  other  domestic  purposes, 

and  to  remove  the  timber  so  cut  to  the  state  of  Idaho." 
Persons  who  desire  to  avail  themselves  of  the  privileges 

of  the  Act  of  July  1,  1898,  must  make  application  to  the 
Secretary  of  Ihe  Interior  for  a  special  permit. 

The  Act  of  March  3.  1891,  provides  specially  that  it  shall 

not  operate  to  enlarge  the  right  of  any  railroad  company  to 
cut  timber  on  the  public  domain.  Under  the  regulations 

of  the  Secretary  of  the  Interior  (29  L.  D.  572),  the  amount 
of  timber  which  may  be  so  obtained  without  special  permit 

from  the  Secretary  of  the  Interior  is  limited  to  the  stump- 
age  value  of  $50  in  one  year. 

These  regulations  provide  that  persons  who  are  entitled 
to  it«  provisions  but  are  not  in  a  position  to  procure  the 
timber  themselves  may  employ  another  as  agent  to  do  the 

culling,  removing,  and  sawing,  provided  the  agent  is  paid 

only  for  time,  labor,  and  oilier  legitimate  expenses  ex- 
elusive  of  any  charge  for  Ihe  timber.  The  agent,  further- 

more, cannot  be  paid  with  a  share  of  the  limber,  bul  no 

person,  whether  acting  for  himself  or  as  agent  for  another 
or  otherwise,  can  cut  more  than  the  stumpage  value  of  $50 
in  one  year  without  permit.  Persons  wishing  to  avail 

themselves  of  the  free  use  privilege  of  this  act  should  apply 
to  the  Chief  of  Field  Division  having  jurisdiction  over  the 

land,  who  will  supply  them  with  application  forms.  The 

applications  should  set  forth  the  names  and  legal  residences 

of  persons  applying  for  timber,  the  names  and  residences  of 

persons  who  are  to  use  the  material,  the  amount  of  timber 

required  for  each  person,  and  the  use  to  be  made  of  it; 

also  the  date  upon  which  cutting  will  begin  and  the  descrip- 
tion of  the  land  from  which  the  material  is  to  be  derived. 

Any  cutting  done  before  the  permits  have  been  finally  ap- 
proved by  the  Commissioner  of  the  General  Land  Office  is 

done  at  the  applicant's  risk,  subject  to  such  approval. 
The  Act  of  June  3,  1878  (20  Stat.  88),  which  applies 

only  to  unreserved  land  not  within   national  forests,  pro- 
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vides  that  all  citizens  of  the  United  States  and  other  poi- 
sons residents  of  the  states  of  Colorado,  Nevada.  New 

Mexico,  Arizona,  Utah,  Wyoming,  Dakota,  Idaho,  Mon- 
tana, and  all  other  mineral  districts  of  the  United  States 

may  acquire  for  building,  agricultural,  mining,  or  other 
domestic  purposes  Buch  timber  as  they  may  have  need  of 

from  mineral  public  lands  not  subject  to  entry  under  ex- 
isting laws  of  the  United  States,  except  for  mineral  entry. 

The  timber  can  only  he  acquired  subject  to  rules  ami  regu- 
lations prescribed  by  the  Secretary  of  the  Interior,  which 

provide  for  the  protection  of  timber  and  of  undergrowth 

growing  upon  such  lands.  The  provisions  of  this  act  do 
not  extend  to  railroad  corporations.  The  regulations  of  the 

Secretary  of  the  Interior  mentioned  above  require  that 

persons  felling  or  removing  timber  under  the  provision  of 
this  act  must  utilize  completely  each  tree  cut  that  can  be 

profitably  used  and  must  dispose  of  the  refuse  from  cut- 
ting so  as  to  prevent  the  spread  of  forest  fires. 

The  other  Ad  of  June  3,  1878  (20  Stat.  89)  prohibits 

the  cutting  of  timber  on  any  lands  of  the  United  States  in 

any  public  land  states:  provided  that  any  miner  or  agri- 
culturist shall  not  be  prevented  from  clearing  his  land  in 

the  ordinary  working  of  his  mining  claim  or  preparing  his 

farm  for  tillage,  or  from  making  timber  necessary  to  sup- 
port his  improvements.  These  two  acts  are  to  be  construed 

together.  The  first  applies  to  mineral  lands  only  in  the 

states  mentioned;  the  latter  prohibits  the  Cutting  on  non- 
tnineral  in  all  public  land  stales,  with  the  exceptions  noted 

above.  The  Act  of  March  .'!,  1891,  provides  a  defense  for 
criminal  prosecutions  and  civil  actions  for  timber  trespass 
in  the  states  mentioned  in  this  act  and  its  amendments. 

Homestead. — A  homesteader  who  has  made  bona  fide  set- 
tlement upon  public  land  and  is  living  upon,  cultivating, 

and  improving  his  claim  in  accordance  with  the  law,  with 
the  intention  of  acquiring  title,  has  the  right  to  cut  such 

timber  as  is  necessary  for  improvements  on  his  claim,  and 

also  tor  fuel.  If  in  clearing  the  land  in  good  faith  for 
cultivation  there  is  a  surplus  of  timber  over  the  amount 

needed  for  improvements,  the  claimant  may  sell  or  other- 
wise dispose  of  such  surplus.  He  cannot,  however,  denude 

the  land  of  its  timber  for  the  purpose  of  sale  or  specula- 
tion before  he  has  acquired  title.  The  cultivation  of  the 

laud  must  keep  pace  with  the  clearing  step  by  step. 

A  homesteader  who  has  never'had  possession  of  the  land 
included  in  his  claim,  and  whose  entry  has  been  cancelled. 

cannot  by  a  subsequent  purchase  of  the  land  from  the  Gov- 
ernment acquire  title  to  the  timber  cut  prior  to  his  pur- 

chase and  thereby  relieve  himself  of  liability  in  a  civil  suit 
for  the  value  of  the  timber.  Except  where  it  is  necessary, 

in  order  to  clear  bis  land,  a  homesteader  has  no  right  to 

eul  lives  for  tin-  purpose  of  sale  or  profit.  Entrymen  under 

the  Act  of  .Tune  11.  1906  (3*3  Stat.  233)  have  the  same ni;lns  as  other  homesteaders. 

Settlers. — With  respect  to  cutting  timber  from  his  claim 
the  rights  of  a  bona  tide  settler  upon  unsurveyed  public 

land  are  precisely  the  same  as  the  rights  of  a  homestead 
entryman  upon  surveyed  land. 

Mining  Claims. — The  owner  of  an  unperfected  mining 
claim  upon  public  land  may  cut  such  timber  as  is  necessary 

for  use  in  or  to  permit  the  development  of  the  claim.  (Act 

of  June  3.  1878,  20  Stat.  SO.)  The  burden  of  proof  is  on 
the  claimant  to  show  that  the  use  of  the  timber  on  a  claim 

other  than  that  on  which  ir  is  cut  will  tend  to  develop  the 
claim  on  which  the  cutting  was  done.  In  no  case  can  such 
use  of  timber  be  justified  on  a  claim  not  within  the  same 

group  as  the  claim  from  which  the  timber  was  cut.  The 

owner  of  a  patented  claim  may.  of  course,  dispose  of  the 
timber  as  he  may  desire. 

The  cutting  of  timber  for  sale  in  advance  of  mining 

operations  under  the  pretext  that  the  stumps  would  rot 

and  therefore  be  more  easily  removed  is  not  necessary  to 
mining  operations  and  is  therefore  unlawful.  An  occu- 

pant of  a  mineral  claim  who  has  applied  for  a  patent  has 
no  right,  before  the  purchase  price  is  paid  and  he  receives 
a  certificate,  to  cut  the  timber  on  such  claim  with  intent  to 

export  or  remove  the  same,  and  a  license  from  him  to  so 

cut  the  timber  is  no  protection  to  the  licensee,  as  against 

I  the  Government.  The  exclusive  right  to  occupy  and  work 

a  mineral  claim,  given  to  the  locator  by  mining  laws  dur- 
ing his  occupancy,  does  not  segregate  such  claims  from  the 

public  domain  so  as  to  exclude  such  land  from  the  opera- 
tion of  Rev*  Stat.  2401.  20  Stat.  SO.  and  27  Stat.  348, 

making  it  a  misdemeanor  for  any  person  to  cut  timber  on 
the  public  lands.  The  use  of  timber  from  any  unpatented 
claim  for  the  construction  of  a  mill  or  other  reduction 

works,  or  for  the  roasting  or  reduction  of  ores,  will  not  be 

permitted,  and  all  timber  cut  for  such  purpose  will  be 
held  to  be  cut  in  trespass. 

Free  Use  from  National  Forest  Land. — The  Act  of  June 
4.  1897,  as  amended  by  the  Act  of  February  1,  1905,  pro- 

vides that  the  Secretary  of  Agriculture  may  permit,  under 
regulations  to  be  prescribed  by  him.  the  use  of  timber  and 
stone  found  upon  forest  reservations,  free  of  charge,  by 

settlers,  miners,  residents,  and  prospectors  for  minerals  for 

firewood,  fencing,  building,  mining,  prospecting,  and  other 

domestic  purposes  as  may  be  needed  by  such  persons  for 

such  purposes,  such  timber  to  be  used  within  the  state  or 
territory,  respectively,  where  such  reservations  may  De 
situated. 

Forest  rangers  are  authorized  to  grant  permits  for  free 
use  on  national  forests  up  to  $20  in  value,  Supervisors  up 

to  $100  in  value,  and  the  Forester  up  to  $500  in  value.  All 

requests  for  permits  for  an  amount  of  material  exceeding 

$500  in  value  are  acted  upon  by  the  Secretary  of  Agricul- 
ture. Free  use  of  permits  under  this  regulation  are  granted 

to  the  various  classes  of  citizens  enumerated  in  the  Act.  of 

June  4,  1897.  In  the  application  of  this  Act,  it  is  the  object 

of  the  Forest  Service  to  assist  prospectors  in  their  work 
and  to  encourage  and  aid  settlers  who  have  not  on  their 

own  lands  or  claims  or  on  land  controlled  by  them  a  suffi- 

cient and  accessible  supply  of  material  for  their  work  Ap- 
plications  for  free  use  should  he  made  to  the  local  forest 
officials.  Each  case  is  thoroughly  considered  on  its  merits 

and  in  applications  not  clearly  covered  by  laws  and  regu- 
lations, it  is  the  policy  to  grant  free  material  to  all  local 

residents  who  because  of  their  financial  condition  may  not 

reasonably  be  required  to  purchase  timber.  A  distinction 
is  drawn  between  public  or  personal  and  commercial  use. 

Residents  of  towns  and  villages  engaged  in  business  are  ex- 
pected  to  purchase  building  material  for  town  dwellings 
and  other  home  structure  and  for  fuel.  Settlers  under  the 

homestead  laws  who  have  not  yet  improved  their  tracts  of 
land  sufficiently  to  derive  a  livelihood  from  them  are  given 
a  liberal  allowance  of  material  for  their  own  use. 

Wherever  dead  or  defective  timber  will  serve  the  appli- 

cant's purpose,  free  use  is  restricted  to  such  material.  Such 
timber  is  not  only  a  lire  menace  and  for  this  reason  should 

be  removed,  but  its  cutting  improves  the  condition  of  the 
forest  and  increases  the  growth  of  the  remaining  stand. 

When  it  can  be  conveniently  done,  free  use  areas  are  laid 

oft'  adjacent  to  villages,  from  which  applicants  can  readily 
derive  their  material.  In  the  enforcement  of  the  free  use 

regulations,  all  unnecessary  restrictions  are  waived  and  an 
effort  is  made  to  serve  the  public  in  this  respect  as  promptly 

as  possible.  In  order  to  guard  against  damage  by  fire,  it 

is  necessary  to  require  the  applicant  to  pile  the  limbs  and 
tops  or  other  debris  resulting  from  cutting  in  such  a  manner 
that  it  can  be  readily  burned  and  thus  got  rid  of  at  the 

proper  season  of  the  year. 

In"  Cripple  Creek  the  Miners'  Protective  Association  has 
been  issuing  cards  to  all  employees  and  owners  for  the 
last  two  months.  Since  April  3,  2470  cards  have  been 

given  out,  and  37  applicants  have  been  refused.  A  number 
of  miners  have  felt  that  it  would  be  folly  to  ask  for  cards 

at  the  Cripple  Creek  office,  and  have  left  the  district.  In 
this  number  are  men  who  in  the  past  have  worked  other 

men's  cards.  It  was  largely  to  eliminate  this  practice  that 
the  new  association  was  formed  among  the  miners.  Not 

only  the  laborere  and  mind's  are  required  to  have  cards, 
but  it  is  equally  necessary  for  the  mine  owners  and  officials 
to  take  them  out.  under  the  rules  of  the  association.  The 

men  working  in  the  Isabella,  Stratton  Estate,  and  El  Paso, 

are  yet  to  be  examined  and  given  cards. 
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Prospecting  Drill  Records 

By   (ii  IBLM    II.    W  .  . 

Drills  uasd  for  prospecting  gravel  deposits  having  dredg 
injj  possibilities  ean  give  data  oovaring  tlu-  four  follow 
ing  aonditiona:  Mi  the  valna  par  cubic  yard  and  the  ,h~ 

iriljuiicni  of  gold;  i -' )  the  character  of  the  gravel;  (3)  the 
bedrock  contour  ami  its  eharaetar;  (41  the  water-levels, 
inelading  maximum  and  minuumii  heights  of  the  surface 
above  and  the  extreme  >li-[>i lis  below  the  water-level.  All 
facta  which  a  .Irill  ean  give  when  carefully  and  properly 
lian.lli'.l  must  Ih'  recorded  with  care,  in  order  t.>  secure 
a. -.•unit.'  samples  as  well  as  other  important  data  from 
which  the  final  estimates  must  be  made.  Below  is  shown 

n  form   for  making  rach  a  record. 

At  the  tup  "f  the  form  is  found  the  'Kind  of   pros 
1  '.vi ing,'  the  form  being  available  tor  either  drill  or  shaft 
prospecting.     The  name  ami  size  of  the  drill  Or  the  size  of 

KIND  OF 

PROSPECTING 

Drill  Empire 

Size  or  Casing.  t  in. 
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Depth 
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Remarks:  Zl  -300'Eof?l°.Z0. 7fxi7l.-f.hrs 

CONVENIENT  FORM   OF  DRILL  RECORD. 

the  shaft  should  be  noted.    In  the  accompanying  example  a 

drill  is  assumed  to  be  used.    Under  the  heading  of  'Time  Log' 

i>  found  hour  when  drilling  began.  The  next  ipaoe  is  for 

hour  when  all  work  i-  finished.  Under  'Houra  Drilling' 
is  put  the  net  time  used  in  drilling.  The  nexl  ipace  is  need 
I.,  show  th.-  time  need  in  pulling  tin-  casing  from  the  hole; 
following  this  is  a  ipaoe  i"  n   rd  lime  need  i"  moving 
from  hoi.'  i..  In. I.'.    I  n.i.T  'Ti    Lost'  come  any  unusual 
happenings  which  delay  the  work,  ami  the  nasi  ipaoe  is 

us.'. i  to  explain  the  cause  of  the  delay,  in  tin-  last  ipaoe 
is  kepi  a  record  of  the  total  number  of  feel  drilled  during 
tin'  day.  Dnder  "Values'  is  found  a  brief  summary  of  the 
m. .st  imp., riant  facta,    The  form  is  self  explanatory. 

Ah,, ut  thr  only  change  that  I  have  made  from  th.'  more 
.■,'uini, ,n  forms  is  in  the  'Field  Log,'  which  is  a  graphic 
record  of  tlw  following  conditions:  rotation  or  drivini 

tin'   casing;    location    ami    amount    of   toil,   sand,   and   clay; 

size  ami  hardness  of  the  gravel;  size  ,,t'  the  gold  ami  num- 
ber .'t   th,   lors  ami  where  they  occur.     In  the  column 

under  head  ,,i  'Character  of  (Sold'  is  recorded  such  char- 
acteristics of  the  gold,  as  whether  sin,, nth  ,,r  rusty.  In  the 

last  column  is  shown  the  water-level,  by  lines  drawn,  as 
shown,   from    the   bedrock    to   the  surface   of   the   water;   in 
this  case  11   it.  ti  in.  from  the  surface.     Under  'Remarks' 
many  things  can  be  added,  such  as  location  of  Hie  hole, 
kinds  of  gravel,  amount  of  black  sand,  anything,  in  fact, 
that  may  he  considered  of  importance.  If  in  driving  the 
easing  I  find  a  smaller  core  than  should  have  been  obtained, 

I  note  this  fad  under  'Remarks,'  staling  at  what  point  it 
occurred  ami  the  amount  the  core  lacked.  A  record  is  also 
made  when  too  much  is  obtained.  1  consider  the  amount 

of  core  very  important,  and  I  always  mark  it  on  a  rod  on 
which  the  drill  wrenches  are  kept,  thus  having  marks  which 
indicate  how  much  core  is  in  the  casing  at  any  time  whether 
drilling  or  pumping. 

Ore  Reserves  of  the  Rand 

In  connection  with  the  interesting  description  of  the 
largest  producers  on  the  Rand,  elsewhere  in  this  issue,  a 
summary  of  the  ore  reserves  of  the  principal  operating 
companies  will  be  of  interest.  During  the  first  quarter  of 
1912,  according  to  the  monthly  statements  of  the  Chamber 
of  Mines,  the  companies  at  work  on  the  Rand  milled  6,211,- 
555  tons  of  ore  which  yielded  20s.  8d.  per  ton  at  a  working 
cost  of  IDs.  per  ton.  The  known  ore  reserve  of  the  Rand 
therefore  is  approximately  four  years  supply. 

The  tables  below,  prepared  by  the  South  African  Mining 
Journal,  classify  the  ore  reserves  of  Rand  mines  according 
to  the  various  controlling  houses  or  groups,  and  deal  only 
with  profitable,  fully  exposed,  and  fully  valued  ore,  except 
in  one  or  two  special  instances.    The  group  aggregates  are : 

Tons. 

Central  Minim;  &  Investment  Corporation     36,999,442 
Alliliated  companies  with  head  offices  in  Natal. .     1,358,800 
Consolidated  Gold  Fields  of  South  Africa       9,199,000 
East  Rand  Proprietary         6,716,605 
Anglo-French  group        1,753,370 
General  Mining  &  Finance  Corporation       5,842,556 
S.   Neumann   &   Co       4,183,962 
Johannesburg  Con.  Investment  Co       5,814,231 

Randfontein-Langlaagte   group          6,940,166 
A.  Goerz  &  Co       1,949,207 
Consolidated   Mines    Selection       1,925,346 

Total       82,682,685 

If  to  this,  total  be  added  ore  partly  developed  or  partly 
valued,  the  great  bulk  of  which  may  be  assumed  to  be 
profitable,  and  there  be  also  added  the  tonnage  of  ore 
awaiting  mining  in  a  few  comparatively  unimportant  mines 
not  included  in  the  above,  a  grand  total  of  slightly  over 
one  hundred  million  tons  is  reached. 

In  these  calculations  no  account  has  been  taken  of  the 

many  millions  of  tons  of  low-grade  ore — the  accumulations 
of  years  of  exploitation — which  are  standing  developed  in 
the  mines.  Much  of  this  low-grade  ore  verges  on  the  profit 
line.  It  needs  but  a  happy  swing  of  the  pendulum  of  the 
industrial  clock  to  transfer  several  millions  of  tons  from 

the  unprofitable  to  the  profitable  side  of  the  Rand  ledger. 
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Details  of  gold  content  and  tonnage  of  the  principal  groups 
are  as  follows : 

Central  Mining  d  Investment  Corporation: 

Tons. 

Bantjes  Consolidated      896.087 

<  Sty  Deep      2,078,805 
Crown    M ines       1 0.124.072 

Durban  Roodepoori   Deep    1,288,071 
Ferreira       324,603 

Ferreira   Deep       1.837.-0- 
Geldenhuis   Deep       2.262.840 

Modderfontein   B    2,355,700 
New  .Modderfontein      3.: 

Nourse  Mines      2,050,705 
Robinson      ]  ,221 ,661    

305,000*         
1.307.133           
   2.- 

Rose    Deep       3,670,160 

Village   Deep       2,159,792 
Village   Main   Beef       1.775.175 

Dwt. 

per  Ton 
7.3 

8.1 

7.25 

6.8 

8.13 9.7 

6.2 

7.5 
7.6 

6.6 11.4 
4.2 

6.0 

6.1 
9.2 

Total       36,999,442 

'Estimated  tonnage  recoverable  from  old  workings. 

Companies  with  hec  in  Natal,  managed  by  the  Cen- 
tral Minim:  ,1    Investment  <  orporation: 

Dwt. 

Tons.  per  Tun. 

( Sty  &  Suburban            789,084  7.6 
Hew    Herioi            569.716  B.4 

Total       1,358,800 

ild  Fields  of  South  Africa,  Ltd.: 

To,!... 

Jupiter     1,089,000 

Knights  Deep      1,650,000 
Luipaardsvlei  Estate     432,000 

142,000' 
Robinson  Deep      1.140,000 

Simmer  Deep       1,312,000 
Simmer  &  Jack  Prop    2,500,000 
Simmer  &  Jack  East    934,000 

Total         9.199.000 

'Partly  developed. 

Farrar  Group: 

East   Rand   Proprietary          6,716,605 

Anglo-French  Group: 

Benoni  Consolidated            606,839 

New  Kleinfontein        1.146,531 

Total     1,753,370 
General  Mining  ,i    Finana   Corporation: 

Aurora    West        345.57S 
Cinderella    Consolidated       740.157 

Van   Ryn    1.655.IM  0 
Meyer  &   Charlton    312.336 

New   Goch      •.    962.575 
Rand  Collieries     374,200 
Roodepoort  United     448,800 
West  Rand  Consolidated    1,003,000 

Total      5.842.5511 
S.  Neumann  &  Co.: 

Consolidated  Main  Reef     516,890 
Knight  Central      644,300 

Main  Reef  West     628,260 

Vogelstmis  Con.  Deep    149.530 

Witwatersrand  Deep      1,436.202 
Wolhuter      808,780 

Dwt 

per  Ton. 
5.74 

5.2 5.2 
5.3 
7.2 

4.9 

6.4 

5.4 

6.9 
6.56 

7.49 

5.85 6.73 
6.37 

10.090 

5.06 
5.375 

5.4!  i 

5.25 

6.7 
6.04 

7.0 5.9 

6.79 

6.45 

Johannesburg  Con.  Investment  Co.: 

(  onsolidated  Langlaagte    1,619,647           6.7 
Ginsberg    367,646            6.8 
Gleneairn       925,000          3.5 

New  l'rimrtise      423,311           6.7 
New  Reitfontein       361 .484           6.1 

New  Unified    288,343          6.73 

Van  Ryn  Deep      603.716           7.17 
Witwatersrand      1,225,084           5.05 

Total     5.814.231 

The  Kandfontein-Langlaagte  Groun: 

Langlaagte   Estate       1.281.3117 
Randfontein   Central      5,658,859          7.24 

Total      6,940.166 

.1.  Goen  ,i    Co.: 

I M-.luld  Proprietary     007,300          8.18 
Lancaster   West       472,700           6.65 

May    Consolidated       212.707           6.84 
Princess  Estate     656,500          7.26 

Total     1,949,207 

Consolidated  Mines  Selection: 

Brakpan   Mines      1,925.346          6.73 

Copper  Producers'  Association  Report 
The  Copper  Producers'  Association  statement.  June  8, 

shows  a  decrease  during  the  preceding  month  in  accumula- 
tion in  this  country  of  15,450,386  lb,  The  details  are  as 

follows : 

Pounds. 
stock  of  marketable  copper  of  all  kinds  on  hand 

at  all  points  in  the  United  States.  May  1,  1912  65,060,029 

Production   of  marketable  copper  ill   the  United 
Stales   from   all  domestic  and  foreign  sources 

.luring  May   126,737,836 

Deliveries  for  consumption,  May     72.702.237 
Deliveries  for  export,  May      69.485.045 
Stock  of  marketable  copper  of  all  kinds  on  hand 

ami  at  all  points  in  the  United  Stales.  June  1.    49,615,643 

The  changes  in  surplus  since  June  1,  1011.  have  been  as 
follows,  in  pounds. 

Increase.  Decrease. 

June.  1911       8,561,768 

July     19,695,306 

August       4.207.357 
Si  i itember           7,453.355    
October     5,897.214 

November       23,212,454 
December       22.330,493 

January.   1012       22,173,252 

February       3.3,01,944 
March        572.431 

April          2,927,829    

May      15.450.386 

Most  of  the  gold  mined  in  Tasmania  conies  from  Bea- 
consfield,  on  the  Tamar  river,  near  Launceston.  This  is 
an  exceedingly  rich  mine,  but  on  account  of  the  great 
cost  of  pumping  out  water,  some  of  the  largest  pumps 
in  the  world  being  used,  the  net  profits  in  recent  years 

bave  been  small,  and  last  year  there  was  a  Blight  loss,  sug- 

gesting the  possibility  that  unless  the  mine  can  be  more 

economically  worked  it  may  have  to  be  closed.  Osmirid- 
ium  has  lately  been  discovered  and  mined  in  Tasmania. 

and  the  output,  for  which  there  is  a  good  demand  at  nearly 

$35  per  ounce,  promises  to  show  much  increase  in  the 
future. 

Total         4,183.962 

FRENCH  capitalists  have  raised  $1,030,000  for  exploiting 
Sakhalin  oilfields,  and  have  signed  an  agreement  with  the 

Sakhalin  Oil  Co.  An  expedition  has  been  sent  to  exam- 
ine the  fields. 
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Special  Correspondence 
NEW  YORK 

Rira  pen   I'lumi  cans.    Ohio  Copper   Co'a    li> W. 

Tin'  report  "i  the  Copper  Producers'  Association  shows 
copper  stocks  to  have  decreased  15,450,386  lb.  European 
copper  stocks  are,  :il>.>  reported  to  show  a  large  decrease, 
and  u  is  quite  evident  that  higher  prices  for  the  metal 
will  rule  during  the  coming  month.  Copper  outputs  are 
increasing  in  a  ratio  thai  ■  abort  time  ago  would  have 
been  considered  most  dangerous.  The  Ana   la  produc- 

tion f.'i  May  was  25,000,800  lb.,  as  against  21,000,700  a 
year  ago,  24,816,593  in  May  1910,  and  26,665,951  lb.  in 
Ma]  1909.  The  entire  outpul  of  Butte  was  29,082,302  II). 
in  May.  which  compares  with  28,929,040  in  April  and 
20,791,460  in  May  one  year  ago.  The  Phelps-Dodge  out 
pul  in  Max  was  12,009,086  lb.,  as  against  11,911,063  in 
April.  The  Calumet  «v.  Arizona  outpul  was  4,424,000  H>. 
in   May.  as  compared  with  4404,000  lb.   in   April.     The 

the  report  is  thai  in  regard  t"  the  i"ll-  installed  by  I      \ 
Wall.     The  average  coal  ol   handling  the  ore  a 
par  dry  ton,     rbii  is  considered  a  remarkably  lov  mining 
eost,     The  vertical  rolls  installed  by   Mr.   Wall  have  not 
yel    fulfUled  nil  "l    bis  predictions,  bul   tht 
confident    thai    a    complete    auoeeaa    oan    evsntuall)     be 
obtained.      Ohio    Coppei  ed    for    many    years, 
and  its  market  has  suffered  accordingly.    The  Heintce  in 
fluence  seams  to  have  been  a  handicap  i"  01   -   well 
as  in  the  other  propertiet   under  thai  control.    A  dividend 
of  25c.  per  share  is  expected  to  !»■  declared  by  the  Qret 
Cananea,     The  management    is  installing  three  new   con 
verier  shells  of  the  Anaconda  type  which  will  much  eu- 

the  capacity  of  the  smelter,  The  usual  Im  ,,r  i 
genheim  dividends  have  been  announced.  These  include 
the  disbursements  by  Nevada  Consolidated,  I  tab  Copper, 
Viihnn  Gold,  ami  the  Guggenheim  Exploration  Company. 
While  it  is  true  thai  the  public  lacks  faith  in  the 

present  copper  market,  it  is  evident  thai  some  of  the 
individuals  who  know  copper  from  1< >u lt  years  of  experi- 

ence arc  lull  hi  faith  in  the  future  of  the  metal.  Men- 

tion has  been  made  many  linns  of  the  amount  ni   money 

GENERAL  VIEW  Ol'  SMELTER,  GREENE -CAN  AN  KA  COPPER  €0. 

British  Columbia  Copper  Co.  made  a  record  output  in 
May,  producing  1, 1154,0011  lb.  cupper  ami  earning  net 
profits  for  the  month  of  $58,000.  The  British  Columbia 
Copper  Co.  is  to  resume  dividends  at  the  rate  of  3% 
quarterly.  Giroux  has  at  last  enrolled  itself  as  a  regular 

shipper  and  is  sending  1200  tons  of  ore  daily  to  the'  Step- 
toe  concentrator  of  the  Nevada  Consolidated.  Tuolumne 
Copper  is  another  of  the  smaller  independent  producers 
that  is  about  to  resume  dividends.  This  company  is  now 
shipping  300  tons  of  ore  per  day  to  the  Washoe  smelter, 
the  ore  running  about  $12.80  per  ton.  A  15c.  dividend 

■will  be  declared  in  July,  payable  August  15,  if  present 
plans  mature.  The  Old  Dominion  Copper  Mining  &  Smelt- 

ing Co.  has  declared  a  quarterly  dividend  of  $1.25.  This 
is  an  increase  of  25c.  over  the  distribution  made  three 

months  ago.  The  old  Santa  Fe  Gold  &  Copper  Co.  is 
starting  up  and  expects  to  handle  120  tons  of  ore  per 
day  at  its  smelter.  Recent  reports  indicate  a  copper  cost 
of  lie.  It  is  probable  that  further  furnace  capacity  will 
be  added  as  soon  as  possible.  The  Ohio  Copper  Co.  has 
just  made  a  report  upon  its  operations  of  the  past  six 
months  and  shows  a  profit  of  $109,477.  The  company 
still  has  in  its  treasury  $754,000  of  its  bond  issue  which 
it  has  been   unable  to  market.     The   interesting   part   of 

spent  by  J.  B.  Haggin  and  his  associates  in  developing 
the  Cerro  de  Pasco  Mining  Co.  in  Peru.  Now  it  is  stated, 
on  apparently  good  authority,  that  Mr.  Haggin  and  his 
friends  are  planning  the  development  of  another  property 
in  Peru  which  is  to  equal,  if  not  surpass,  the  older  mine. 
The  ground  is  said  to  show  a  vast  body  of  ore  that  assays 

15%  copper  and  8  oz.  silver,  so  situated  that  when  the 
Panama  canal  is  done  the  product  can  be  laid  down  in 
Liverpool  as  cheaply  as  metal  transported  from  Arizona 
or  Montana.  The  property  is  said  to  be  an  immense  one 
that  will  require  a  vast  amount  of  money  and  years  of 
time  to  bring  to  a  point  of  full   production. 

At  the  recent  meeting  of  the  Amalgamated  Copper  Co.. 
William  G.  Rockefeller  was  elected  a  director  of  the  com- 

pany in  place  of  John  G.  Morony,  who  has  long  been 
connected  with  the  legal  staff  of  the  company.  An  active 
market  is  being  made  on  the  Curb  for  the  El  Paso  of  Crip- 

ple Creek.  Recently  the  stock  scored  an  advance  of  ten 
points  in  one  day,  selling  up  to  01c.  per  share.  It  is 
stated  that  El  Paso  has  larger  orebodies  in  sight  now 
than  at  any  time  for  several  years  past,  and  the  advance 

is  said  to  have  been  made  solely  upon  impi-oved  mine  con- 
ditions. 

Cobalt  activities  are  at  a  minimum.     Regular  disburse- 
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ments  are  being  made  by  the  Buffalo.  Nipissing,  ami  other 

properties  that  are  producing.  One  interesting  feature  is  a 
revival  of  the  story  of  the  contemplated  purchase  of  the 

Chambers-Ferland  ground  by  the  La  Rose.  The  Chambers- 
Ferland  is  a  small  property  which  lies  between  the  Nipis- 

sing ami  the  La  Rose  in  such  a  manner  that  it  has  long 
been  considered  almost  inevitable  that  sooner  or  later  the 

property  would  be  absorbed  by  one  or  the  other  of  the 

adjoining  mines.  The  stockholders  in  the  Chambers-Fer- 
land have  bad  a  long  and  weary  wait  for  some  action  and 

will  welcome  the  deal  if  consummated  on  any  reasonable 
basis.  It  is  stated  that  the  Guggenheim  interests  have 

exercised  their  option  on  the  Needles  group  of  properties 
which  lie  south  of  the  Southwest  Miami  in  the  Globe- 

Miami  district.  The  price  paid  is  said  to  he  $625,000,  ami 
work  will  begin  immediately.  There  seems  In  be  as  much 

danger  of  a  'runaway'  market  in  zine  as  in  copper.  New 
record  prices  are  being  established  each  week.  The  pres- 

ent market  is  around  $59  per  ton.  Prices  have  been  jumped 
at  the  rate  of  about  $2  each  week,  and  in  spite  of  heavy 
shipments,  further  advances  are  expected.  Zincblende  sold 
last   week   at    $61. 

BOSTON 

llticiation  and  the  old  dominion. — possibilities  of  all- 

meek. — Butte  &  Superior  As  a  Zinc  Producer. 

It  is  said  that  A.  S.  Bigelow  and  G.  M.  Ilyams,  the  twin 

copper  litigants,  despite  adverse  decisions,  will  keep  on 
fighting  in  the  courts.  Bigelow  and  Hyams  are  of  litigious 

propensities  and  are  not  at  all  popular  in  Boston  because 
of  their  lawsuit  activity.  Ilyams  has  appealed  from  the 

decision  of  the  United  States  District  Court  denying  him 
the  permanent  injunction  he  sought  to  keep  Calumet  & 
Hecla  from  voting  its  Tamarack  and  Isle  Royale  stock  in 
favor  of  the  new  milling  arrangement,  which  is  believed 
to  promise  a  great  economy  in  treating  the  ore.  Bigelow 

is  represented  as  being  as  full  of  fight  as  ever,  notwith- 

standing the  United  Stales  Supreme  Court  appears  to 
have  effectually  disposed  of  the  celebrated  case  which  he 

has  been  defending  against  Old  Dominion'  for  the  past  ten 
years.  Bigelow  is  no  longer  active  personally  in  his  an- 

tagonism to  the  movements  of  Calumet  &  Hecla.  but  Ily- 
ams is  represented  as  having  received  his  mantle  in  that 

realm  of  disturbance.  It  is  said  that  Bigelow,  in  case 
restitution  of  promotion  profits  in  Old  Dominion  is  en- 

forced against  him,  will  sue  the  estate  of  the  late  Leonard 

Lewisobn  lor  ns  share  of  the  disgorgement,  Lewisohn  hav- 
ing been  BigeloVs  partner  in  the  original  enterprise  when 

i lie  old  Dominion  was  incorporated.' 
The  Old  Dominion  company,  either  of  Maine  or  New 

Jersey,  keeps  well  In  the  front  in  the  copper  news,  whether 
from  the  standpoint  of  dividends  or  litigation.  The  Old 

Dominion  Company  of  Maine,  the  holding  company,  has 
again  increased  its  dividend  rate,  which  is  now  $1  per 
share  quarterly.  A  year  ago  the  company  paid  50c.  per 
share;  six  months  later  it  paid  50c.  regular  and  50e.  extra 

per  share,  and  three    oths  ago  75c.  per  share.  The  com- 
pany is  now  on  a  basis  of  $4  per  share  annually,  which 

compares  with  $1.50  annually  for  1909,  1910,  and  1911. 
The  rate  in  1908  was  50e.  The  remarkable  dividend  action 
has  been  the  result  of  the  United  Globe  Mine,  of  which 

the  Old  Dominion  C<,m\< any  ■  of  Maine  holds  the  23,00(1 
shares  outstanding,  declaring  its  third  dividend -this  year. 

In  January  United  Globe  paid  $5  per  share,  in  April  $3, 
ami  the  current  declaration  is  $4.50  pet  share.  United 
Globe  has  not  paid  any  dividends  since  11107.  when  they 

amounted  to  $4  per  share,  In  1906,  $6  per  share  was  paid, 

and  in  1905,  $650.  This  makes  the  total  to  date,  $29  per 
share,  or  $667,000.  The  operating  Old  Dominion  company 

is  a  New  Jersey  corporation.  Tins  corporation  is  the  one 
which  benefits  exclusively  by  the  award  of  $2,464,000  made 
in    the    judgment    affirmed    by    the    United    Slales    Supreme 

Court  against  A.  S.  Bigelow.  There  is  some  talk  about 

the  creation  of  trust  receipts  by  tlu  operating  company 
for  the  purpose  of  participating  in  the  possible  recovery 
against    Bigelow    being    unconstitutional    and    a    mailer    to 

be  fought  out  in  the  courts.  Some  day  Old  Dominion  will 

be  no  longer  a  hydra-headed  or  bifurcated  company,  and 
everything  will  be  consolidated  under  one  head.  Then  it 

will  be  possible  for  the  layman  to  know  which  company  he 
is  reading  ahtait. 

Calumet  &  Arizona's  declaration  of  the  usual  dividend 
came  somewhat  as  a  surprise  here.  It  had  been  expected 

thai  the  company  would  fall  in  line  under  the  pressure 
for  an  increase  of  dividends  from  the  copper  companies. 

Copper  Range  declared  the  usual  dividend.  Mohawk  is 
expected  to  increase  its  rale  for  1912.  Wolverine  will  make 
no  increase.  No  large  dividends  may  be  expected  from 

Copper  Range  and  Wolverine  until  there  is  a  material 
change  in  their  mine  conditions.  Wolverine  is  not  much 
more  than  earning  $10  per  share  at  present.  It  formerly 
paid  All!  per  share  in  dividends,  hut  was  obliged  to  reduce 
its   rate. 

Aluneek  is  attracting  attention,  not  on  account  of  its 

activity  hut  its  constant  advance  in  price.  It  is  now  sell- 
ing around  $050  per  share,  its  high  point,  and  an  order 

for  a  thousand  shares  would  probably  send  it  up  even 

with  Calumet  &  Hecla.  around  $500  per  share.  Ahmeek 

is  the  richest  amygdaloid  property  in  the  Lake  country. 

It  is  the  lowest-COSl  producer  in  that  section  and  one  of 
the  lowest  in  the  world.  It  is  now  the  most  important  in 

point  of  revenue  among  the  subsidiary'  assets  of  Calumet 
&  Hecla.  Aluneek  is  on  ;i  dividend  basis  of  $10  per  share, 

hut  on  a  1714C.  metal  market  it  has  a  profit  of  lOe.  per 
pound,  amounting  to  $1,600,000.  This  is  equal  to  $32  per 

slum',  or  double  its  present  dividend  rate.  Ahmeek  direc- 
tors will  meet  in  a  few  days  for  dividend  action,  and 

there  is  talk  that  the  rate  will  be  increased,  inasmuch  as 

the  company  is  in  an  excellent  position  to  do  so  by  reason  of 

higher-priced  metal  and  increasing  output.  Ahmeek  has  been 
producing  this  year  from  its  No.  1  and  2  shafts,  plus  small 
contributions  from  its  more  recent  No.  3  and  4  shafts. 

lis  present  mill  capacity  limit  has  been  reached,  treating 

something  over  50.000  tons  of  rock  per  month,  but  on 

account  of  the  two  new  shafts  coming  in  with  added  pro- 
duel  ion  the  mill  equipment  will  he  enlarged  accordingly. 

The  company  is  pledged  to  spend  $600,000  the  next  two 
years  in  new  shafts  and  mill  equipment.  It  is  believed 

that  this  can  he  taken  care  of  out  of  the  company's  earn- 
ings above  dividend  distributions  on  the  present  metal 

market.  Ahmeek  is  trailed  in  on  the  Exchange.  While 

on  the  Curb  it  was  known  as  'The  Little  Calumet  &  Hecla.' 

There  are  many  points  in  common  between  the  two  prop- 
erlies — the  character  of  the  ore,  the  ownership,  the  high 
price  and  wide  fluctuations  of  the  stock,  and  the  promising 
outlook.  A  year  or  IS  months  from  date  Ahmeek  should 

lie  producing  30.000,000  lb.  of  copper  per  year.  It  is 
indeed  a  remarkable  copper  property  and  will  probably 

in  the  future  vie  with  Calumet  &  Hecla  as  a  top-notcher 
in  mining  stock  quotations.  Calumet  &  Hecla  once  touched 

an  even»$1000  per  share,  in  the  early  part  of  1907,  and 

if  Ahmeek  keeps  up  the  way  it  is  going,  it  may  do  like- 
wise. In  1906  it  sold  at  $10  per  share.  Of  its  entire 

issue  of  50,000  shares.  24. SOU  are  owned  by  Calumet  & 

Hecla,  which  company  is  believed  to  be  accumulating  the 

stock-  from  time  to  time  as  it  figures  in  the  transactions 
nl    the   Exchange. 

The  mine,  metal,  ami  market  record  of  Butte  &  Superior 
is  exciting  Boston  traders.  Alter  a  Hal  failure  in  finding 

profitable  copper  ore,  Butte  &  Superior  has  developed  into 

df  the  largest  zinc  deposits  in  the  world.  The  prop- 
erty is  immediately  north  of  North  Butte,  which  in  the 

early  years  of  Butte's  career  was  considered  to  be  outside 
of  the  copper  zone  of  that  district.  But  North  Butte  cut 
I  he  Edith  May  vein  at  a  depth  of  S00  ft.,  working  it  from 
thai  level  down  to  2300  ft.,  making  a  wonderful  record 
■  if  ..re  output.  Butte  &  Superior,  on  the  theory  that  the 

copper   zone    continues    beyond    North   Butte,    put    down    a 

3-e   partment   shaft   1600   ft.     This  shaft  started   in   with 
copper  ore  of  mediocre  tenor,  changing  to  zinc,  a  metal 

which  was  unexpected  and  unsought.  However,  the  zinc 

ore  is  clean  in  character,  practically  free  from  iron,  mak- 

ing il — unlike  the  zinc  at  Leadville — amenable  to  concentra- 
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lion.     Mutii-   &    Superior   tun  almost 

1500  ton-  Hi'  tino  on  blocked  out     To  over)    pound  the tor  than  25' , .  "i  over  500  lb.  ol  solid 

unc  in  a  ton.    <>n  the  DO0  end  1400  ft  levels  the  company 
■■.I  wide  orebodiee  irbieh  more  than  sustain  the 

rage  mentioned  in  tine  recovery.    The  orebody  on  the 
000  ft.  level  elf  silver  i  er  ton,     Per 

Uy  indicated  at  tins  point.    The 

company's  new  mill,  which  has  been  operating  abonl  three 
weeks,  ha*  attained  ■  saving  of  over  !'»',.  while  I 
mill  could  nut  extract   more  than    r.  |           The  new 
mill  was  designed  for  a  capacity  of  500  tons  per  day  per 
unit,  but  lias  been  crowded  to  as  high  as  B25  tons  per  day. 

•itly  Butte  &  Superior  lias  been  selling  aroui 
per  share.  [ta  low  point  for  the  year  is  around  £19,  So 

itional  have  been  the  developments  of  tins  rinc  de- 
.  so  efBcienl  the  new  mill,  and  so  important  the  finan- 
cial and  technical  it  v.  identified  with  the  com- 

pany, that  sum.'  people  suggest  a  pi  per  share, 
Every  now  and  then  the  Butte  geological  viewpoint  lias 
to  be  changed.  Undoubtedly  Butte  is  going  to  extend  its 
producing  boundaries,  not  only  to  the  north,  bnt  to  the 
smith,  the  original  discovery  section,  where  there  are  such 
properties  tral  and  Davis-Daly.  The  rich 
fin. I  maile  on  tl  00-ft.  level  of  Davis-Daly  points  to 
the  probability  of  that  property  being  within  the  zone 
of  the  Rams  fault,  which  the  Butte  Central  management 
has  tra   I  in  its  property  from  the  100  to  the  500-ft.  level. 

SALT  LAKE  CITY,  UTAH 

Uxm.n  Staiks  Company  Engages  ix  Coal  Business. — 

Uranium  ix  T'tah. — Company  Reports. 

The  last  of  the  options  on  eoal  properties  held  by  the 
United  States  Smelting,  Refining  &  .Mining  Co.  has  been 
exercised  by  that  company,  which  has  now  a, hied  the  con- 

trol of  the  Consolidated  Fuel  Co.  to  its  other  holdings. 
Nearly  $1,600,000  in  cash  was  paid  over  for  this  property 
and  some  minor  holdings.  The  development  of  the  mines 
and  the  building  of  a  connecting  railroad  will  involve  a 
total  expenditure  of  approximately  $10,000,000,  which  the 
United  States  i   tpany  lias  already  financed.  The  pur- 

chasers had  already  acquired  the  Castle  Valley  and  Black 
Hawk  holdings,  together  with  a  large  area  of  undeveloped 
eoal  land.  They  are  now  preparing  to  develop  all  the 
properties  extensively  on  a  large  seale.  expecting  to  in- 

crease the  production  of  eoal  by  3.000,000  tons  annually 
within  the  next  two  years,  and  eventually  to  several  times 
that  amount.  This  means  practically  doubling  the  entire 
production  of  the  state  immediately.  While  the  United 
States  company  is  itself  a  large  consumer  of  eoal  and 
eoke,  this  fact  has  had  small  bearing  on  its  purchase.  The 
main  idea  has  been  to  furnish  a  large  supply  of  cheap 
eoal  for  manufacturing  and  domestic  purposes  in  Sail 
Lake  City  and  vicinity,  and  to  invade  the  markets  of  the 
Pacific  coast.  The  Utah  bituminous  coal  is  recognized 
as  of  better  grade  than  most  of  the  competing  coals  in 
this  market,  but  the  Utah  producers  have  been  handicapped 
by  freight  rates.  This  situation  has  been  improved,  how- 

ever, and  a  case  now  pending  before  the  Interstate  Com- 
merce Commission,  if  won  by  the  shippers,  will  still  fur- 

ther aid  the  producers.  Furthermore,  the  new  Western 
Pacific  railroad  is  looking  for  traffic.  The  United  States 
company  is  planning  to  build  the  Utah  Coal  railway,  to 
connect  the  mines  with  both  the  Rio  Grande  and  the  Salt 
Lake  routes.  The  survey  has  already  been  made,  but  it 
is  possible  the  Rio  Grande  may  hold  the  business  by  build- 

ing the  road  itself,  providing  suitable  arrangements  can 
be  made  with  the  mining  company.  Another  market  which 
the  new  owners  are  seeking  is  that  of  the  United  Slates 
Navy.  Previous  efforts  in  this  direction  have  not  been 
successful,  but  the  new  owners  believe  they  will  be  able 
to  secure  a  contract  on  the  merit  of  the  coal  and  service. 

Rare  metals  are  attracting  increasing  attention  in  Utah, 
especially  uranium,  vanadium,  and  tungsten.  The  value  of 
the  earnotite  deposits  near  Green  River,  in  eastern  Utah, 
is   no    longer   a   matter   of   doubt.      At   present    only    one 

'    shipper,   hut    It    has   h,   ,   | 
ll"    big    pi  the   world,  and   there  me   a   Q umbel 
of  promising  prospects.     This  properly    isists  ol   ovai 
twenty  claims,  1 1  mil.-  southeast  of  Qreen  river,  and  is 

being  operated  in  the  nam.-  ,.i   'Angus  Cameron,  A 
The  ores  are  marketed  through  David  Taylor  ol  Salt  Lake 
City,  ami  it   is  undersl   1  that  they  an'  shipped  to  Ham 
bin;.'.  Germany,  although  a  great  deal  of  mystery  is  mam 
tained  about   the  property,  its  backers,  and  the  outlel  of 
its  mi,-,     ii   i>  working  20  men,  lout  a 
carload  ,.i      per  week.     The  or,-  lies  practically  on  the 

ice,  an, I   i.  easily    bandied.     As  tl"-  market   value  is 
o  In-  $100  in  $200  per  ion.  the  operations  are  appai 

entry   profitable,  despite  if  A.nothei 
properly   of   apparent    promise   is   thai    o       fc     I     E.    luinail. 
of  Green  River,  which  is  preparing  to  begin  regular  ship- 

-   within  about   a  month.     There  are  a   large  i   ibei 
of  prospects,  including  some  properties  of  meril  and   so 
which  are  in  the  hand-  of  men  who  mine  n ith  their  luu 
i   !■  Creek,  in  the  western  pari  of  the  state,  it  the  centre 
of  interest  so  Ear  as  tungsten  is  concerned.  The  Willson 
brothers  have  been  working  some  tungsten  claims  there  al 
intervals  for  years,  without  as  yet  accomplishing  great  re 
suits  commercially,  and  now  other  discoveries  are  reported 
in    that    vicinity. 

Ohio  Copier,  according  to  the  official  report,  earned 
$109,477  for  the  six  months  ended  March  31,  and  $159,827 

Ini  the  fiscal  year.  This  is  less  than  the  'unofficial  reports' 
which  have  been  coming  Out  from  time  to  time,  but  still 
shows  a  profit,  which  can  he  greatly  increased  when  the 
company  can  ail. just  its  finances  so  as  to  provide  the 
needed  additions  to  its  equipment.  The  Silver  King  Coali- 

tion, of  Park  City,  lias  held  its  annual  meeting  and  re- 
elected the  old  board.  Thomas  Keanis,  the  general  man- 

ager, announces  an  early  resumption  of  dividends.  This 
property  has  produced  approximately  $25,000,000  of  ore 
and  paid  over  $11,000,000  in  dividends.  It  suspended  divi- 

dends during  recent  litigation,  which  is  still  pending  on 
appeal,  but,  it  is  now  announced,  the  company  has  enough 
in  the  treasury  to  pay  the  big  judgment  of  the  Silver 
King  Consolidated  and  still  have  sufficient  surplus  to  allow 
the  resumption  of  dividends. 

ELY,  NEVADA 

Operations  ok  the  Girovx. — Powder  Tests,  Nevada  Con- 
solidated.— Reorganization  of  the  Ely  Central. 

The  Boston-Ely  company  is  diamond-drilling,  by  con- 
tract, from  the  bottom  of  the  1'200-f't.  level.  On  this  level 

there  is  a  30  to  40-ft.  vein  of  soft  oxidized  iron-stained 
ore  with  a  little  carbonate  of  copper  and  occasionally  a 
specimen  of  native  copper.  The  limestones  here  are  much 
fractured  and  soft.  On  this  account  the  diamond-drill 
hole  was  cased  as  far  as  possible.  Recently  a  little  powder 
was  used  in  the  bottom  of  the  hole;  it  was  then  filled  with 

cement  and  drilled  out  again.  The  drill-hole  is  expected 
to  cut  the  oxidized  vein.  Water  for  steam  purposes  is 
hauled  from  Giroux. 

At  the  Veteran  mine  of  the  Nevada  Con.  there  are  about 

330  men  on  the  payroll,  all  but  30  of  them  being  foreign- 
ers. This  mine  is  shipping  an  average  of  1100  tons  per 

day.  of  ore  assaying  above  3%  copper.  Recently  a  winze 
sunk  from  the  lowest  level  penetrated  a  body  of  6%  ore. 
said  to  he  of  sufficient  amount  to  materially  extend  the 
life  of  the  mine.  The  underground  workings  are  claimed 
by  the  miners  to  he  dangerous.  Americans  will  not  work 
there  except  under  necessity.  They  are  generally  hard- 
rock  miners,  not  accustomed  to  the  caving  system,  and  on 
this  account  it  probably  appears  more  dangerous  than  it 
really  is. 

Al  the  Giroux  mines  the  only  work  being  done  at  the 
Alpha  and  Giroux  shafts  is  the  pumping  of  about  600 
gal.  per  minute  from  the  latter,  to  hold  the  water-level 

at  1400  ft.,  where  itp  comes  from  a  long  drift,  running  east- 
erly toward  the  Alpha  shaft.  The  object  is  to  drain  the 

above  area  that  was  flooded  at  the  time  of  the  fire  last 

August.     All  machinery,  tracks,  and  cars  have  been  taken 
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out  from  all  the  levels.  It  is  not  expected  that  any  fur- 
ther work  will  he  done  there  until  such  time  as  shipments 

from  the  Morris  shaft  will  warrant.  The  Alpha  shall 

hciitse  has  been  entirely  dismantled.  The  shaft  where  the 

cave-in  occurred  is  so  dangerous  that  the  miners  refuse 

to  work  in  it.  It  may  be  kept  open,  but  only  (or  ventila- 
tion. The  1200-ft.  level  of  the  Alpha,  which  is  connected 

with  the  Giroux  shaft,  is  still  in  the  oxidized  zone,  the 

ground  being  generally  soft  and  difficult  to  hold.  1 

arc  extensive  hodies  of  ore  of  high  grade,  for  this  dis- 
trict   (5  to  20$  I,  exposed.     From  the  surface  indications 

east  and  north  of  the   Alpha  shaft  large  hodies   of   g   1- 
grade  ore  arc  expected  when  the  sulphides  are  readied. 
On  the  east  side  of  the  hill  from  the  Alpha,  at  the  Old 
Glory.  Monis  No.  1  and  2.  the  Bunker  Hill  shafts  and  in 

their  vicinity,  the  disseminated  sulphides  occur,  in  i 
within  a  few  feet  of  the  surface  and  to  150  ft.  in  depth 

over  a  considerable  area  and  to  a  depth  of  500  ft.  in 

places.  While  at  present  ore  is  being  hoisted  from  Morris 

No.  2  and  Bunker  Hill  shafts,  it  is  quite  feasible  t"  ob- 
tain  a  railroad  level  below  the  present  Nevada  Northern 

railroad  tracks,  and  extract  ore  from  both  the  Old  Glory 

and  Morris  hills  with  steam-shovels;  obtaining  at  least 
200  ft.  in  depth  of  ore  over  a  large  area.  This  may  he 

done  later.  At  present  an  average  of  tour  carloads  per 

day  is  being  shipped  from  Morris  No.  2  shaft  to  the  Step- 
toe  smelter.  This  ore  averages  about  S%  copper.  The 
arrangements  at  the  Morris  are  only  temporary.  The  ore 
is  raised  in  mine-cars,  run  over  tracks  on  surface  to  one 

side,  and  dumped  into  railroad  cars.  Consequently  the 

tonnage  cannot  he  materially  increased  from  this  shaft  im- 
mediately. At  the  Bunker  Hill  shaft  a  raise  has  been 

made  from  the  first  level  In  the  surface  and  into  the  ..1,1 

stcick  pile  of  ore  in  the  dump  said  to  lie  of  good  grade,  up 

to  10%.  hut  more  or  less  oxidized.  On  May  26  the  ore- 
bins  were  finished  and  a  small  skip  placed,  and  hoisting  the 

dump  ore  began.  It  will,  from  all  appearances,  he  some 
time  before  the  tonnage  reaches  500  tons  per  day,  the  mine 

not  being  sufficiently  prepared.  Notwithstanding  thai  the 
company  had  four  months  in  which  to  get  ready  to  till  the 

contract  for  1000  tons  per  day.  the  mine  and  equipment  are 
nut  yet  ready.  To  draw  off  the  powder-smoke  and  foul 
air  three  of  the  old  churn-drill  holes  that  connect  with 

the  Morris  workings  arc  being  used,  exhaust  stoves  being 

employed  on  the  surface.  There  is  no  question  hut  what 

the  Giroux  company  has  a  great  property;  perhaps  greater 

than  the  Nevada  Con.,  hut  its  development  has  been  hap- 

hazard. With,  the  deep-seated  ores  in  He-  Alpha  Mill  in 
the  oxidized  zone  on  the  1200-ft.  level  on  the  porphyry- 
lime   contact,   and   with   over  two   miles  of   this  contact    on 

the  property,   it    is  tun  early  to  estimate  the  final   vah   I 

the  mine.  To  the  north  there  are  some  iron  gossan  bodies 
radiating  from  the  porphyry  ores  into  the  limestone  and 
shale  and  varying  from  a  few  feet  to  100  ft.  in  width. 

Sulphides  may  reasonably  he  expected  under  these.  The 

Taylor  shaft.  400  ft.  deep,  is  about  one-half  mile  north 
of  the  Giroux  mill  on  one  of  the  iron  masses  in  the  lime- 

stone area.  The  dump  is  said  to  average  9%  copper.  On 

June  1  the  Steptoe  smelter  commenced  to  treat  Giroux 
ores.  W.  G.  Hawkins,  of  the  engineering  force,  is  there. 

representing  the  Giroux  interests. 
The  Nevada  Consolidated  is  drilling  a  hole  adjoining  the 

Liberty  pit.  tor  the  Butte  &  Ely.  It  is  reported  that  the 

ore  will  be  mined  with  steam-shovels  from  the  Liberty  pit 
and  treated  by  the  Nevada  Consolidated.  This  company  is 

pursuing  its  usual  systematic  course.  The  5-ton  dippers 
of  the  95-ton  steam-shovels  load  a  train  of  20  ears.  55  tons 
each,  in  one  hour.  The  ore  is  now  coming  from  the  west 

side  of  Eureka  pit  and  the  east  side  of  Liberty  pit,  about 
2000  ft.  apart.  The  overburden  in  the  latter  has  been  200 

ft.  deep  and  is  a  blocky  silicious  limestone.  In  the  old 

Eureka  pit  the  shovels  are  as  deep  as  they  can  go,  until 
such  time  a-  connections  are  made  with  the  Liberty  pit. 
when  they  will  he  able  to  circle  and  go  deeper.  It  is  claimed 

that  there  is  275  ft.  of  commercial  ore  below  the  present 
level  of  the  bottom  of  Eureka  pit.  The  only  chance  for  a 
lower  railroad   level  is  across  Ely   Central  ground,  to  the 

north.  An  enormous  amount  of  powder,  said  to  be  20  ears 

per  month,  is  used.  It  is  handled  mostly  by  foreigners. 

The  greater  portion  of  the  laborers  are  of  this  class  and 
many  accidents  occur.  During  last  January  exhaustive 
tests  were  made  as  to  the  relative  efficiency  of  dynamite 

and  black  powder.  The  record  showed  that  the  average 
cost  of  breaking  the  ground  with  black  powder  per  cubic 

yard  was  about  one-half  that  with  dynamite,  or  6%  and 

12%c,  respectively.  The  overburden  and  ore  is  not  bard. 
Within  the  past  tew  days  shovel  No.  2.  in  the  southeast. 

portion  of  Liberty  pit.  ran  into  a  nice  body  of  native  cop- 

per ore  of  a  very  good  grade.  It  was  not  noticed  until 
several  carloads  bad  been  thrown  over  the  dump;  then  the 

Greeks  were  seen  examining  it.  At  the  smelter  advantage 

is  being  taken  of  the  abundant  water-supply  and  high  price 
of  copper.  Last  month  314,137  tons  of  ore  was  run  down 
from  the  mines  to  smeltey.  Everything  is  being  ran  to 

capacity.  The  traffic  is  so  heavy  on  the  railroad  that  the 
block  system  will  be  installed  between  the  mine  and  smelter. 
There  is  a  large  amount  of  snow  in  the  mountains,  where 

the  water-supply  comes  from,  and  with  the  completion  of 
the  new  large  settling-tanks  there  will  he  no  further  delay 
on  account  of  shortage  of  water..  Up  to  January  1,  1012. 

and  for  the  15  months  previous,  the  average  monthly  pro- 
duction of  the  company  was  a  little  over  5.000.000  lb.  of 

blister  copper,  at  an  average  cost  of  a  trifle  over  7c.  per 

pound,  in.  biding  all  costs  and  depreciation  of  plant.  One 

month  7,000,000  lb.  was  produced  at  a  cost  of  6c.,  this  con- 

stituting the  world's  record.  Only  7IK;  of  the  value  of  the 
ore  is  saved.  The  average  gold  and  silver  content  per  ton 

of  crude  ore  saved  was  ISc.  for  the  above  period.  Experi- 
ments are  being  made  to  find  a  way  of  making  a  closer 

Saving  on  the  slime. 
The  reorganization  of  the  New  Ely  Central  company  has 

been  completed,  and  the  company  is  going  ahead  and  de- 
veloping its  ground  with  churn-drills.  Sulphide  ore  is 

being  found  on  the  Chispy  claim  at  about  500  ft.,  in  the 
drill-hole.  James  Jacoby.  the  manager,  resigned  June  1  to 

develop  his  own  copper  property,  in  Inyo  county.  Cali- 
fornia. R.  T.  Pierce,  from  California,  succeeded  him. 

Those  who  know  Ely  Central  ground  best  are  confident  that 

under  legitimate  mining  methods  commercial  ore  will  be 

opened.  The  Ely  Consolidated  company,  at  the  Zack  shaft. 

lias  recently  placed  new  pumps  and  boiler  in  order  to  sink 

200  ft.  deeper  from  the  000-ft.  level.  The  Nevada  Con- 
solidated mi  this  account  has  discontinued  the  pumping  of 

about    250.000  gal.  of  water  per  day  from   the  Zack  shaft. 

The  Copper  Mines  Co.  is  working  a  few  men  and  open- 

ing some  ore  said  to  be  10<"*r.  The  Smokey  Development  Co.. 
whose  property  is  just  above  Lane  City  near  the  old  Chain- 
man,  which  was  worked  for  gold  30-odd  years  ago,  intends 
to  start  work  soon.  It  is  claimed  that  a  short  adit  can  be 

run  in  from  the  gulch  to  reach  sulphide  ore.  Only  a  short 

spur  from  the  Nevada  Northern  would  be  necessary  to  give 
railroad  connection.  The  stock  has  recently  been  listed  on 
the  Boston  Curb.  The  Ely  Verdi  is  an  old  company,  and 

lias  recently  altered  its  by-laws.  It  is  not  intended  to  com- 
mence development,  there  being  no  funds  in  the  treasury, 

further  than  to  do  the  annual  assessment  work.  George 

Wingfield  is  one  of  the  stockholders  and  a  director.  The 
present  price  of  copper  has  led  to  inquiry  for  outside 

properties. There  are  many  claims  in  the  district  on  which  patent  is 

held  up  by  rulings  of  the  Land  Office.  One  engineering 

firm  has  upward  of  GO  claims  on  which  receivers'  receipts 
have  been  issued,  but  patent  held  up  for  want  of  sufficient 
mineral  showing.  The  owners  were  given  a  short  time  in 

which  to  make  this,  or  entry  was  to  be  cancelled.  The  claims 

being  in  the  limestone,  to  make  a  real  discovery  means 
hundreds  of  feet  of  work.  The  ground  itself  is  not  worth 

25c.  per  acre  for  any  other  purpose.  There  is  no  water  or 

timber  and  but  little  grass.  The  old  debts  of  the  I*.  S. 
Tungsten  Co.,  recently  examined  for  the  Tonopah  Mining 

Co.  by  J.  E.  Spurr.  have  been  paid,  and  a  contract  for 
200  ft.  of  work  has  been  let.  Colorado  men  were  recently 

here  examining  the  old  Ward  properties  18  miles  south. 

There  is  a  large  tonnage  of  low-grade  lead-silver  ore  blocked. 
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BUTTE,  MONTANA 

Mini  Wojuci  >:-  i  Imam  I  sion 

Hi  ii  "1.    Hiiu:    '<>     AXAGONDA    COMPANY.      FUKDS    IQB 

1     lUl  i.vki  u  v  An  v-  Bti  w  UTf     lil 

BOHIF  <    > 

The  United  Mine  Workers  of  America  an  organizing 
throughout  the  Northwest  A  few  days  ago  delegates  mel 
in  thi-  iity  and  formed  the  1  i ■  •>  U \  Mountain  association  of 

this  -  ..  taking  in  the  following  districts:    Mon- 
tana, Wyoming,  Washington,  Colorado,  Utah,  and  New 

Mexico,  together  with  Vancouver  [aland  and  British  Colom- 
bia. A  Bommittee  appointed  t"  set  forth  the  obj 

asaoeiation  reported.  "The  most  important  thing  t  lu>  or- 
ganization will  persistently  and  insistently  advocate  will  be 

the  negotiation  of  wage  agreements,  covering  wages,  hours 
..r  labor,  and  working  conditions,  al  one  and  the  same  time 
by  all  the  coal  producing  Btates  belonging  t"  the  associa- 

tion." It  is  pointed  oul  thai  coal  mining  is  a  hazardous 
occupation  in  the  extreme  owing  t"  natural  conditions,  and 
there  lias  been  lack  of  attention  to  life-saving.  The  efforts 
of  the  organisation  were  pledged  i>>  secure  better  conditions 
for  men  who  work  around  coal  mini's.  The  association  will 
meet  annually.  Officers  were  selected  and  an  effort  is  to  lie 

made  t"  enroll  in  the  organization  every  man  engaged  in 
and  around  coal  mines.  During  the  next  twelve  months 
steps  will  be  taken  to  secure  the  enactment  of  a  law  in 
every  state  looking  i"  compensation  for  injuries  received 
while  at  work. 

At   the  present   time  the  miners  in   the   Butte  district   are 

paid  $3.50  per  day.  and  a  committee  of  the  Butte  miners' 
union  was  appointed  some  time  ago  to  ask  for  an  increase 
i"  $4.  After  several  conferences  with  representatives  of  the 
Anaconda  company  they  reported  thai  the  company  was 
willing  to  pay  $3.75  per  day  while  copper  was  selling  be- 

tween 1'i'j  and  17c  per  pound  and  when  the  metal  ad- 
vanced above  17c  the  wages  would  be  $4  per  day.  To  the 

surprise  of  everyone  the  miners  rejected  the  proposal,  ami 
today  they  are  working  lor  $3.50,  while  if  the  offer  had 
been  accepted  they  would  he  receiving  at  least  $3.75  per 
day.  The  common  understanding  is  thai  the  offer  of  the 
increase  was  rejected  because  the  Socialists,  who  secured 
possession  of  the  hall,  were  in  the  vasl  majority  in  the  meet- 

ing and  refused  to  accept  the  increase.  The  Socialists  hoped 
to  place  the  company  in  an  unfavorable  position  and  bring 
about  trouble.  In  this  they  will  not  he  successful,  for  the 
conservative  element  is  in  the  great  majority  in  the  union, 
ami  before  any  action  can  he  taken  looking  (o  a  further 
demand  a  referendum  vote  will  he  called  by  the  new  set 
of  officers  just  elected,  and  the  offer  of  $3.75  is  expected  to 
he  accepted.  It  was  clearly  demonstrated  a  few  months  ago 
when  the  full  membership  gol  an  opportunity  to  vote,  that 
the  Socialist  element  was  in  the  minority,  so  that  there  is 
no  danger  of  any  trouble  over  the  wage  question. 

None  of  the  Boston  stockholders  of  the  Parrot  company, 
mIio  are  endeavoring  to  have  set  aside  the  sale  of  the  prop- 

erly to  tin;.  Anaconda  company,  were  present  at  the  annual 
meeting  held  at  the  offices  in  this  city  a  few  days  ago.  The 
•only  business  transacted  was  the  election  of  the  same  di- 

rectors as  last  year,  with  the  exception  that  C.  F.  Kelley 
takes  the  place  of  the  late  F.  P.  Addieks.  The  only  asset 
of  the  Parrot  company  is  flO.Oflf)  shares  of  Anaconda  slock 
which  was  received  in  payment  for  the  property. 

The  Butte-Ballaklava  company  has  secured  $100,000  from 
John  G.  Williams,  giving  a  mortgage  on  the  properly  as 
security.  In  a  statement  it  is  announced  that  the  money  is 
to  be  used  in  fighting  the  suit  brought  by  the  Anaconda 
company  for  the  recovery  of  a  large  amount  of  money  as 
value  for  ore  alleged  to  have  been  extracted  from  ground 

claimed  by  the  Anaconda  company.  The  company  is  carry- 
ing on  development  on  the  1600-ft.  level  and  is  shipping  a 

small  amount  of  ore  each  week.  The  point  where  the  work 
is  now  proceeding  is  outside  of  the  ground  in  dispute.  P. 
H.  Nelson,  who  recently  retired  from  the  presidency  of  the 
company  and  has  been  succeeded  by  George  C.  Swallow  of 
Milwaukee,  found  that  he  could  not  further  devote  his  time 

p.  the  direction  of  attain     Mi    Swallow  i-  expected  in  the 
city  in  a  short  time  to  I.K.k  over  the  prop 

A  semi  official  state   nl  of  th   minion  of  tin'  affaii 

the  Stewart    opahy  haa  been  issued,  in  rien  "t  the  appli 
can. .ii   for  the  appoint   nl  of  a  >   iver  bj   one  of  the 
directors.    It  >-  itated  that  during  the  Oral  tour  months  ol 
the  year  tl   t  earnings  were  $126,000;  alter  deduction 

$10,000  to  $20,000  pei-  mouth  tor  equipment  an. I  develop 
ment.     In  the  application   tor  the  receiver  il   was  stated 
that   Mr.  llein/e  gave  to  II.   I  .   Hail,  of  New   \,.rk,  226,000 

shares  of  stock  tor  which  nothing  bad  been  received.    It  i- 
now   stated   thai    the   Mock    was  given   t"    Mr.    Marl    f..r   his 
services  in  driving   the  recently    tpleted   Fir  a. lit  alter 
his  efforts  to  make  arrangements  with  tl   eighboring  <  loeui 

d'Alene  Development  Co.  tor  the  use  of  one  of  h-  adita 
had  tailed.    Through  his  influence  there  was  acquired  by 

the    Stewart    company    a    one-third    interest     in    the    I'oeur 
d'Alene  company  and   he  also  negotiated   the  smelting  con 
tract  with  the  Guggenheim-. 

JOHANNESBURG,  TRANSVAAL 

Fab   Bast  Hand. — Brakpan   Shows  Profit.    Apes   una 
Other.  Properties  EncoubAOING. 

Attention  is  now  being  attracted  to  the  improved  pros 
pects  of  the  Far  East  Rand.  Despite  somewhat  discount 
ing  bore-hole  results,  the  Consolidated  Mini's  Selection  Co.. 
Ltd.,  some  years  ago  took  the  Brakpan  properly  and  sunk 
two  7-cnmpartment  shafts  to  the  reef  and  were  rewarded 
by  finding  profitable  orebodies.  Over  a  million  sterling  has 
been  spent  up  to  the  present  in  connection  with  this  under- 

taking and  today  the  mine  is  earning  profits  in  the  neighbor- 
hood of  £30,000.  Another  mine  which  has  also  assisted  to 

bring  about  a  change  of  opinion  with  regard  to  the  pros- 
pects of  the  Far  East  Rand  is  the  Modderfontein  B  mine, 

which  is  an  outcrop  mine  where  an  expenditure  of  three- 
quarters  of  a  million  sterling  can  point  to  equally  good  re- 

sults as  those  attained  at  Brakpan.  The  working  costs  may 
he  somewhat  higher  than  the  average  for  the  whole  of  the 
Rand,  while  the  profits  are  nearly  double  those  of  the 
Rand  average  and  decidedly  higher  than  the  profits  per  ton 
at  the  neighboring  mines.  The  Van  Ryn  Deep  is  opening 
SO  well  that  no  difficulty  seems  to  have  been  experienced  in 
obtaining  the  capital  necessary  for  its  equipment.  Fven 
tloduld,  which  in  the  early  days  of  its  history  was  respon- 

sible for  the  unduly  high  and  inflated  opinions  formed  re- 
garding the  prospects  of  the  neighborhood,  is  at  last  show- 

ing signs  of  improvement  and  thereby  causing  the  pros- 
pects  of  other  deep-level  developing  properties  to  be  re- 

garded with  increased  favor. 
There  have,  however,  been  several  disappointments  ex- 

perienced in  the  Far  East  Rand,  some,  such  as  the  Geduld, 
for  instance,  are  difficult  to  understand  and  explain,  while 
others,  such  as  at  Cloverfield  and  Van  Dyk,  are  due  to  lack 
of  adequate  capital,  and  an  enterprising  control.  A  striking 
example  of  enterprise  under  adverse  prospects  is  afforded 
by  the  Apex  gold  property,  where,  after  twenty  years  of 
boring  and  shaft-sinking  in  search  of  a  profitable  stretch  of 
reef,  ore  has  at  last  been  found.  At  the  end  of  March 
nearly  400,000  tons  of  profitable  ore  had  been  developed  on 
the  Apex  showing  a  milling  value  of  G.45  dwt.  over  a  width 
of  53  in.,  and  with  the  proposed  merging,  or  rather  ab- 

sorption, of  the  adjoining  unfortunately  handled  Benoni 

concern,  the  mining  prospects  of  the  Apex  gold  section,  dis- 
regarding the  Benoni  debt,  will  be  roughly  doubled  in  value. 

No  gold  has  as  yet  been  recovered  from  the  Apex. 
Taken  on  the  whole,  the  successes  on  the  Far  East  Rand 

will  far  outnumber  the  failures  and  the  doubt  thrown  upon 
the  value  of  this  part  of  the  Rand  by  irresponsible  persons 
has  not  been  justified  either  on  geological  grounds  or  by 
actual  mining  results.  Today  the  Far  East  Rand  may  be 
safely  regarded  as  of  far  more  value  than  any  similar 
stretch  of  country  on  the  western  part  of  the  Rand  or  of 
equal  value  at  least  to  that  proved  between  Germiston  and 
Boksburg.  The  few  disappointments  caused  have  been  due 
to  oversanguine  expectations  or  to  want  of  ordinary  enter- 

prise  and   efficient  handling. 
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General  Mining  News 

ALASKA 
Alaska  I'knixslla 

( Telegraph  ii-  Correspondence.) — A  heavy  eruption  of  the 
Katmai  volcano  has  destroyed  the  fishing  villages  on  the 
Alaska  peninsula,  and  on  Kndiak  island.  Several  inches 
of  ashes  have  fallen  on  the  mainland  in  the  neighborhood 

of  the  volcano,  and  OH  the  east  side  of  the  island.  The 
United  Stales  revenue  cutter  Manning  has  reported  by 
wireless  from  Kndiak  harbor  that  there  has  been  DO  loss  of 
life  on  the  island,  hut  that  the  inhabitants  are  destitute,  as 

their  homes  were  destroyed  by  a  storm  of  ashes  and  sand 
which  began  on  June  6  and  kept  up  for  two  days.  Heavy 

earthquakes  are  also  reported  from  the  neighborhood  of  the 
eruption. 

Cordova,  June  12. 

( loOK's  Inlet 

(Special  Correspondence.) — The  Gold  Bullion  Mining  Co. 
is  working  its  property  on  Crazy  creek,  in  the  Willow 
creek  district.  An  adit  is  being  driven  to  cut  an  orebody 

which  in  an  upper  level  yielded  $1600  per  day  tor  a  live 
days  run  with  a  7-stamp  mill.  The  old  mill  building  was 
torn  down  and  a  new  building  with  blacksmith  and  work- 

shops built.  Six  ore-bins  will  he  completed  by  June  15. 
Cal  Johnson  has  directed  the  work  this  spring  as  super- 

intendent. William  Barthoff.  manager  for  the  company,  is 

expected  from  Seattle  in  June.  The  Alaska  Gold  Quartz 
M.  Co.  is  operating  its  claims  on  Fishhook  creek.  This 

property  has  a  3-Stamp  mill  and  one  new  Nisscn  stamp 
«as  freighted  in  over  the  snow  last  winter.  Other  claims 

will  be  developed  as  soon  as  pack  trains  can  get  into  the 
district.  The  Alaska  Free  Gold  M.  Co.  has  leased  its 

property  to  Mr.  Martin,  who  is  planning  to  operate  the 
mine  next  winter.  The  wagon-road  to  Fishhook  creek  has 
been  repaired,  and  a  Lane  mill,  with  boiler,  engine,  and 

complete  supplies  will  be  brought  in  for  the  Free  Gold 
any. 

Knik,"  Mav  24. ARIZONA 

Gila  County 

(Special  Correspondence.) — The  May  production  of  the 
Old  Dominion  smelter  amounted  to  2,160,000  lb.  of  line  cop- 

per, about  the  same  rale  as  for  the  previous  month.  There 

will  be  no  attempt  to  meet  the  prevailing  price  of  copper 
with  increased  production  until  after  the  capacity  of  the 
concentrator  has  been  increased  and  other  improvements 

made.  An  average  of  2'o  furnaces  were  in  operation 
during  the  month.  The  foundations  are  in  for  the  new 

flue  and  dust-chamber  at  the  converter  plant,  and  the  steel 
has  been  shipped.  Plans  are  now  being  worked  out  for 

hoisting  the  ore  in  skips  instead  of  cages,  the  change  t" 
be  made  without  interfering  with  hoisting  or  in  any  way 
curtailing  production.  H.  Kenyon  Burch  is  working  on  the 

plans  for  doubling  the  capacity  of  the  concentrator.  An 
important  metallurgical  change  to  be  made  in  the  near 

future  is  the  use  of  basic  instead  of  acid  lining  in  the 
converters.  An  order  is  placed  with  the  Power  &  Mining 

liinery  Co.  for  a  large  converter  stand  and  two  shells 

that  will  take  tin  place  of  th»  three  small  stands  now  in 
use.  It  will  he  of  the  Great  falls  type  and  electrically 

ted.  About  llott  men  are  employed  at  present. 
Miami  companj  produced  in  May  about  2,700,000 

lb.  of  copper,  a  slight  increase  over  the  April  production. 
A  large  amount  of  development  is  being  done,  the  amount 
for    May    totaling    5627    It.      Work    is    about    to    start    on 
I  lie      istrnction    and    equipment    of    a    new    machine-shop 
near  No.  4  shaft,  ami  the  foundation  is  in  for  a  second 

."■Otl.dOO-gal.  mill-water  supply  tank.  The  mil!  is  now 
using  nearly  2,000,000  gal.  of  water  per  day.  About  900 

men  are  employed,  of  whom  500  work  underground. 
A  petition  is  being  signed  by  prospectors,  claun-owners, 

and  business  men  of  the  Globe-Miami  district  addressed 

to    the    Arizona    legislature,    now   in    speeal    session,    asking 

that  the  miners'  lien  law  recently  enacted  shall  be  amended. 
The  law  as  passed  provides  that  persons  furnishing  labor, 
or  material  to  be  used  in  mines  or  on  mining  claims,  under 
contract  with  the  owners  or  their  agents,  or  with  lessees, 

or  with  persons  or  corporations  working  the  mine  or  min- 
ing claims  under  option  to  purchase,  shall  have  a  lien  upon 

such  mini'  or  mining  claims  for  such  sums  as  are  unpaid. 

In  other  words,  prospectors  and  claim-owners  will  have 
to  stand  for  any  debts  contracted  by  individuals  or  cor- 

porations working  their  claims  under  option.  It  is  gen- 
erally believed  that  the  enforcement  of  such  a  law  would 

mean  stagnation,  if  not  paralysis,  to  the  development 

mines  and  prospects  in  Arizona.  While  it  is  admitted 
that  the  law  affords  admirable  protection  to  miner  and 

laborer,  for  which  purpose  it  was  intended,  yet  it  is  be- 

lieved to  be  grossly  unfair  to  the  small  claim-owner  and 

pros]  ector. 
Activity  is  displayed  in  the  old  silver  camps  in  the 

Apache  mountains,  about  12  miles  northeast  of  Globe.  The 
old  MeMorris  mine  in  Richmond  basin,  a  producer  of  rich 
silver  ore  in  the  late  seventies  and  as  late  as  1882.  is  being 

reopened  by  W.  D.  Fisk  of  Globe  and  associates.  A 
new  gasoline  hoist  has  been  placed  and  the  8.00-ft.  shaft 
has  been  i el  imhered  for  a  depth  of  160  ft.  George  Wilson 

is  superintendent.  John  Mitchell  and  Ed  Casson  are 

working  Fred  Hetty's  group  of  12  claims  under  bond  and 
lease.  These  claims  adjoin  those  of  the  McMillen-Stone- 
wall  company.  The  Rice  brothers  are  developing  the  Buck- 

eye group  and  Lee  Ikenberry  is  taking  high-grade  silver 
or«'  from  bis  claims  in  Richmond  basin.  Ed  Simonton  is 

mining  high-grade  silver  ore  on  the  claims  of  P.  W.  Gal- 
lentine,  on  which  he  has  a  lease.  No  sensational  discov- 

eries are  being  reported,  yet  some  high-grade  silver  ore  is 

being  mined,  and  honest  efforts  are  being  made  to  develop 
this  once-famous  district. 

Charles  11.  Moyer,  president  of  the  Western  Federation 
of  Miners,  has  concluded  a  two-days  visit  to  Globe  and 
Miami  and  left  for  Phoenix,  whence  he  will  return  to  Den- 

ver. Mr.  Moyer  said  his  visit  hail  no  especial  significance, 

hut  that   he  was  merely  paying  a  \  i>it   to  the  local  unions. 
After  a  conference  of  the  managers  and  superintendents 

of  all  the  principal  mines  of  the  Globe-Miami  district,  an 
increase  of  wages  or  reduction  of  hours  has  been  granted 

to  all  employees,  to  take  effect  June  10.  Nearly  3000  men 

will  be  affected.  The  nine-hour  day  has  been  abolished 
for  surface  men  and  hereafter  all  employees  on  surface 

ami  underground  will  work  not  more  than  eight  hours  per 
day.  All  surface  men  who  have  been  working  eight  hours 

per  day  will  receive  a  ~ic'r  increase  in  wages.  Surface 
men  working  nine  hours  will  receive  the  same  pay  for 

eight  hours  work.  All  men  working  underground  will  re- 
eeive  the  same  pay  as  heretofore,  but  will  spend  a  total 

of  only  eight  hours  underground,  as  provided  in  the  eight- 
hour  law  recently  passed  by  (he  legislature.  The  men 
will  he  hoisted  and  lowered  and  will  eat  their  lunch  in 

this  eight-hour  period,  which  will  consume  about  an  hour; 
so  they  will  hereafter  receive  the  same  pay  for  seven  hours 
work  that  they  have  been  getting  for  eight.  The  increas 
is  in  line  with  the  policy  of  the  large  mining  companies 

adopted  several  years  ago  of  granting-  an  increase  in 
es  when  copper  shall  have  advanced  in  price  beyond 

i  certain  point,  with  the  understanding  that  they  shall  be 
lowered  to  the  old  rate  when  the  price  of  copper  falls 

below  thai  point.  This  •critical  point'  was  fixed  at  18c. 
in  Butte  and  seems  to  be  established  at  llic.  in  Arizona. 

The  companies  state  in  the  notices  posted  at  the  mines 

that  liny  regrel  that  the  wages  of  underground  men  can- 
not he  increased,  liul  the  eight-hour  law  reducing  the  act- 

ual working  time  to  about  seven  hours  prevents  this,  as 
ii  is  not  possible  to  reduce  working  hours  and  increase 

n  ages  ai  the  same  lime. 
Globe.    June    5. 

Pima  Counts 

The  Pioneer  smelter  has  shipped  three  carloads  of  matte 
valued  al  $20,000  to  the  El  Paso  smelter.  The  Twin  Buttes 
and  Patagonia  districts  are  now  supplying  the  Pioneer  with 
all  the  ore  it  can  treat. 
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'I'lir  Pacific  shaft  of  the 

Plymouth  Consolidated  Mining  ('".  lm>  bMn  unwatered  to 
a  depth  ni  1  ISO  it..  Mini  i In'  limber  found  to  be  in  fairlj 
condition.  Tin-  950  ii.  lavol  has  nol  caved  since  the  mine 

»;i-  shut  down  twenty  yean  ago.  In  ilir  1065  ft,  level  a 

i.im'  w.i-  found  i  the  shaft.    Ai  present  the  air 
in  the  1140-ft.  level  is  bo  bad  thai  no  attempt  baa  been 

iniiiU'  in  go  into  t hi--  level,  About  300,000  gal.  of  water  is 
boiated  from  the  mine  everj  day. 

I'lvmiiiiili,  June  1 1. • 

A i   the  Gold  t'liiT  mine  the  caving  of  a  bluff  on   the 
aftarn   it  June  B  buried  the  electric  motor,  wrecked  the 
hoisting  engine,  damaged  the  building,  and  deposited  about 
1000  tons  ni  rock  and  earfh  in  the  shaft.  Mo  one  was  in- 

jured, ms  the  hoisting  engineer  was  outside  the  building 
ami  the  other  men  were  oiling  the  skip-.  The  damage  will 
amount  to  several  thousand  dollars  and  operations  will  be 
suspended  tor  a  week,  until  the  shaft  is  cleared  and  re 

pairs  i 
The   eoi   ntrator   of    the    Calaveras    Copper   Co.    com- 

menced operations  last  week.    The  management  expects  to 

blow  in  its  own  smelter  in  August,  but  in  the  meantime  high- 

grade  ore  will  be  Bhipped  i"  the  Campo  Seco  plant. 
Eldobado  County 

The  Northern  Ontario  Exploration  Co.,  Ltd.,  a  Bewick- 

Moreing  company,  has  taken  an  option  on  the  Beebe  prop- 
erty ai  Georgetown,  ami  has  begun  active  development. 

This  is  a  new  prospect  recently  discovered  and  interesting 
as  showing  thai  there  arc  veins  of  value  -still  in  be  ex- 
plored  in  the  Mother  Lode  region. 

M  utiriisA  County 

The  Original  M.  &  M.  Co.  at  Clearinghouse  is  jusi  com- 

pleting the   erection   of   a   Joshua    Bendy    LO-stamp   mill. 
The  ore  is  free  milling,  and  the  company  expects  to  make 

CHAMPION    MILL.   GRASS   VALLEY. 

a  good  recovery  on  the  amalgam  plates.  The  Original 

owns  its  own  hydro-electric  plant  and  develops  power  from 

the  Merced  river  by  the  use  of  low-head  turbines  and 
Westingkouse  generators. 

Modoc  County 

A  test  of  the  persistence  of  the  veins  exposed  at  the 
surface  at  High  Grade  will  be  made  by  J.  F.  Cutler.  Mr. 

Cutler  has  purchased  from  the  Joshua  Hendy  company  a 
steam  hoist,  and  has  announced  that  a  shaft  will  be  sunk 

500  ft.  as  soon  as  this  hoist  can  be  shipped  into  the  district. 
Xevaoa   County 

The  Champion  mill  resumed  operations  June  Ii  with  20 

stamps  dropping.  Development  ore  from  I  he  IliOO  II.  drift 

of  the  Merrifield  shaft  is  supplying  the  ore.  The  mill 
has  been  idle  since  the  North  Star  Mine-  Co.  look  hold 

of  the  property,  but  $200,000  has  been  spent  in  the  past 
few  months  in  nnwatering  the  mine  and  in  development. 

Only  30  ft.  of  water  remains  to  be  raised,  and  the  2400- 
ft.  shaft  will  be  free  of  water.  Drifts  will  then  be  run 
on  the  vein  at  the  bottom. 

The  Bald  Mountain  Gold  Mining  Co.  filed  articles  of 

incorporation  in  Nevada  City  recently,  with  J.  E.  Hip- 
pert,  W.  H.   Hippert,   John   Hippert,   Sr.,   Samuel   Hirsh, 

and   A.   C.   Travis  t     .  The  con  | 
formed    for   the    purpose   ol    mining   quarts   and    gravel 

above  i  Iraniteville.     I'm  >  own 

i  claims  bave  driven  a  long  adit  to  tap  a  gravel 
channel,  ami   ilu-  adn  cut   through  several   quarts 
The  new    npauv  intends  i"  thoroughly  prospect 

ertj 

1'l.lU  IS      I 

The  California-Utah  Cold  &   Copper  Co    was   recently 
organized  in  Sail  Lake  City  for  the  purpose  of  opera 

claims  about  II  miles  from  Doyle,  on  the  Western  Pacific 
railroad.    A  vein  can  be  traced  for  3000  ft.  on  the  surface 

the    property.      In    the    b  i0  ft.    -halt 

samples  have   been   taken   winch   assayed    I',    copper 'ami 
-J  to  $8  in  gold. 

Sm  iota  County 

The    Hazel    C.    M.    Co.    has   stalled    In   sink    the    shaft    "> 

the  Gladstone  mine  300  ft.  deeper  from  the  ninth   level. 
The    mine    is    opened    by    an    adit    3600    ft.    long,    and    the 

deepened  shall  will  be  about  2000  ft.  below  the  apex  of 

the  vein.  A  150-hp.  double-drum  electric  hoisl  raises  the 
ore  to  the  adit,  where  it  is  handled  by  a  modern  electric 

haulage  system  using  'J2ll-v,,||  alternating  -current  motors. 
At  the  mill  30  stamps  are  dropping,  crushing  an  average 

of  LOO  tons  per  day.-  The  company  owns  a  hydro-electric 
plant   for  supplying  power  to  the  mill  and  mine, 

The  Pittsburg  &  Mt.  Shasta  G.  M.  &  M.  Co.  is  operat- 
ing the  Little  Nettie  mine  near  Keswick.  The  mine  is 

developed  by  an  adit,  and  a  shaft  which  has  been  sunk 
300  it.  below  the  adit-level.  At  present  a  15-stamp  mill 
is  in  operation,  but  T.  V.  Scott,  manager  for  the  com- 

pany, has  gone  to  Pittsburg  to  attend  a  stockholders  meet- 

ing, and  to  take  up  the  question  of  additional  improve- 
ments with  a  view  to  increasing  the  output    of   the  mine. 

The  electric  smeller  at  Heroult,  owned  by  the  Noble 

Electric  Steel  Co.,  is  producing  pitch,  tar,  acetic  acid,  and 

wood  alcohol  in  quantity.  These  substances  are  obtained 
as  by-products,  extracted  from  wood  in  the  manufacture 
of  charcoal  for  use  in  the  smelter.  Recently  a  carload  of 

pitch,  a  carload  of  lime,  a  carload  of  tar,  and  a  carload  of 

pig-  iron  were  shipped  to  San  Francisco.  After  a  35-day 
run  the  smelter  has  been  shut  down  and  new  electrodes 

will  be  put  in  the  furnace.  This  will  more  than  double  the 
capacity  of  the  smelter,  as  2000  hp.  of  electricity  will  be 
available,  instead  of  1200  used  in  the  furnace  up  to  this 

time.  Several  carloads  of  pig  iron  are  stacked  up  in  the 

yard  ready  for  shipment  as  soon  as  cars  are  available. 

COLORADO 

Pitkin   COUNTY 

The  Smuggler  mine  has  been  closed  by  a  refusal  of  the 
timbermen  to  accept  a  cut  in  wages  from  $3.50  to  $3  per 

day.  The  company  works  two  8-honr  shifts  per  day  and 
employs  IS  timbermen,  who  work  in  squads  of  two  each. 

In  order  to  curtail- expenses  the  management  attempted  to 
make  one  of  the  two  men  in  each  squad  a  helper  and  reduce 
his  wages  to  $3  for  8  hours.  Only  enough  men  are  working 

at  the  mine  to  keep  water  out  of  the  workings.  The  miners' 
union  has  been  reorganized  in  this  district. 

Teller  County  (Cripple  Creek) 

At  the  Portland  No.  2  shaft-sinking  from  the  1500-ft. 
level  was  started  June  3.  The  company  plans  to  sink 

an  additional  100  ft.,  and  develop  the  main  orehodies  to 

greater  depth.  On  the  1500-ft.  level  two  machines  are 

breaking  ore,  but  little  is  being  done  in  the  way  of  devel- 
opment. The  Portland  slopes  are  being  filled  with  sand 

from  the  mills,  and  in  future  mining,  instead  of  short 
slopes  made  on  individual  orehodies,  the  stopes  will  take 

in  everything,  including  (he  low-grade  ore  between  ore- 
shoots,  and  all  ore  will  be  put  through  the  Victor  mill 

of  the  company.  The  Blue  Bird  shaft,  on  Bull  hill,  is 

now  the  deepest  in  Cripple  Creek.  The  sinking  has  been 

going  on  for  weeks  and  is  now  at  a  depth  of  1714  ft.,  where 
it  is  believed  the  water-level  has  been  encountered.  The 

output  from  the  Blue  Bird  is  regular  and  amounts  to  two 
or  three  cars  of  good  ore  per  week. 
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The  sNuk  of  the  El  Paso  Gold  Mining  Co.  has  been 
boomed  recently  by  the  sale  of  400,000  shares  at  90o.  per 

share  ti>  B  party  of  Swiss  bankers.  The  El  Paso  has 
shipped  since  Mareh,  -i7  cars  of  ore  averaging  $105  per  ton. 
So  far  the  El  Paso  mine  is  the  only  one  in  the  district 

which  has  been  helped  by  the  Roosevelt  drainage  tunnel, 

as  all  the  ore  shipped  has  been  produced  below  the  "lil 

water-level.  A  400-ton  mill  t<>  cost  $475,000  is  contemplated 

by  the  management,  as  there  is  now  about  900,000  tons 
of  $(>  ore  on  the  dump  and  about  200  tons  is  hoisted  every 

day.  The  Roosevelt  tunnel  is  now  discharging  about  12,000 
gal.  of  water  per  minute.  The  average  drop  in  the  general 

water-level  is  from  10  to  15  ft.  per  month,  and  the  total  sub- 
sidence sinee  the  tunnel  reached  the  El  Paso  shaft  is  152  ft. 

The  cosl  of  lowering  the  water  by  pumping  is  estimated  at 
$5000  per  foot,  and  the  eventual  saving:  which  will  be  made 

by  the  Roosevelt  tunnel  is  figured  at  $3,500,000. 

IDAHO 

Coeur  d'Alexe 
The  Iron  Mask  Mining  Co.,  operating  a  group  of  claims 

al    Garter,   has   issue, 1   a   report    on   the  development  aci   - 
plished  in  the  year  ended  April  30,  1912.  The  eost  of 

driving  an  adil  1020  ft.  was  $7.29  per  foot.  Deducting 

the  eost  of  track  material,  pipe,  and  fittings,  the  cost  of 
labor,  explosives,  candles,  and  power  was  $5.53,  which  the 

company  claims  as  a  record  for  the  district.  This  adil  has 

cut  a  wide  vein,  from  which  some  shipping  ore  has  been 
taken. 

The  Federal  Mining  &  Smelting  Co.  is  producing  al   I 
4000  tons  of  lead  and  200,000  oz.  of  silver  per  month.    The 

chief  problem  of  the  company  is  the  handling  of  the  low- 
grade  refractory  ores  from  the  Mace  and  Morning  mi 
No  report  has  been   received  from  Thomas  A.   Edison,  who 

has  been  conducting  experiments   for  the  company.     The 

si   id  unit  of  the  tube  concentrating  plant   is  ready  for 
operation.  The  Hist  unit  has  been  making  $SO00  per  month. 
At  the  present  price  of  lead  and  silver  the  gross  sales  of 

the  company  amount  to  $4411,11110  per  month,  of  which  about 

$75  is  net  profit.  The  tons  of  ore  mined,  the  net  earnings, 
ami  the  net  earnings  per  ton  of  ore  mined  sinee  190.5  are 
as  follows  : 

Tons  ore  Net  Net  per 
mined.  earnings.  ton  ore. 

1905       664,830  $1,242,679  $1.78 

1906      974,332  2,685,300  2.711 

1907      888,950  2,532,250  2.85 

1908      599,850  1,067,036  1 .78 
1909       832,568  1,185,946  1.42 
1910         741,650  944.7011  1.27 

1911        7S4.000  1,280,285  1 .63 

Shoshone  County 

The  new  concentrator  of  the   Snowstorm   Mining  Co.   is 

reported  to  be  working  successfully.     The  first  car  of  copper 

concentrate  has  been  loaded,  and  this  shipping  product   is 

said  to  be  20«   pper  and  30  oz.  of  silver  per  ton.     The 
mill  has  a  capacity  of  100  tons  per  day,  but  units  may  he 

a, I, led  if  it  is  desired  at  any  time  to  increase  the  output. 

MONTANA 

Madison  County 

The  California  Placer  Mining  Co.  is  having  a  survey  of 

its  claims  made.  They  eompj'ise  about  5000  acres  north- 
east of  Virginia  City.  It  is  thought  that  the  original  bed 

of  Alder  creek  was  through  this  property,  and  the  man- 

agement is  planning  to  prospect  the  ground  with  Keystone 
drills  to  a  depth  of  Erom  100  to  400  ft.  W.  B.  McCublen, 

of  San  Francisco,  and  P,.  L.  McCoy,  (I.  E.  Egbert,  and 
B.  N.  Pazton,  of  Oroville,  are  among  those  interested  in 
the  company. 

Silverbow  County 

The  annual  report  of  the  Amalgamated  Copper  Co.  for 

the  fiscal  year  ended  April  30,  gives  the  net  profits  of  the 

year  as  $6,647,006,  equal  to  4.31%  on  the  outstanding 

stock,  as  compared  with  H\9:ir;  for  the  preceding  year. 
Dividends  to  the  amount  of  $3,847,197  were  paid,  ami  the 
surplus  increased  to  $21,252,201.     Work  is  being  done  at 

all  the  important  mines  in  the  Anaconda  group  with  a 

view  to  increased  output  at  lower  eostft  At  the  Leonard 
mine,  the  hoist  has  been  changed  over  for  the  use  of  air. 

and  at  the  Tramway  and  West  Colusa  the  cylinders  are  now 

being  changed.  Electric  haulage  will  be  in  operation  on 
all  the  main  levels  in  a  lew  months,  and  by  September  1 

the  tower  levels  of  the  mines  will  be  connected  by  Cross- 
cuts with  the  Belmont,  which  will  then  be  the  main  hoisting 

shall  of  the  group,  'flic  central  compressed-air  plant  has 
been  completed,  and  is  operating  six  compressors,  each 
with  a  capacity  of  7500  cu.  ft.  of  free  air  per  minute.  As 
the  power  consumed  is  intermittent,  sufficient  power  is 

thus  generated  to  operate  all  the  larger  hoists.  The  copper 

production  for  May  from  Butte  was  29,082,362  lb.,  from 
loll. 046  tons  of  ore. 

NEVADA 

Nye  County 

The  White  Caps  mine  has  completed  ils  first  run  of 

1000  tons  of  ore  at  the  Associated  mill,  and  has  replen- 
ished the  dump  by  hoisting  every  night  from  the  stopes.     A 

new  body  of  low-grade  ore  has  In     found  in  the  east  drift 
400  ft.  from  the  shaft. 

The  sixth  annual  report  of  the  Round  Mountain  Mining 

Co..  for  the  year  ended  March  Ml.  gives  the  ore  reserves 

al  145,820  tons,  an  increase  of  33,892  from  the  preceding 
year.  The  mill  treated  54,915  tons  with  a  gross  value  of 

$7.09  per  ton  and  recovered  88%,  or  $6.24  per  ton. 
Operating  costs  for  the  year  were  $4.90  per  ton,  including 
a  depreciation  charge  of  31c.  per  ton  and  20c.  per  ton  to 

cover  litigation  expense.  The  net  realization  was  .$1.36 
per  ton,  or  $74,830.  Additions  were  made  to  the  mill,  the 

mine  office,  the  underground  crushing  plant,  and  a  com- 
plete lire-protection  system,  at  a  cost  of  $34,000.  The 

mining  costs  were  reduced  from  $6.02  for  the  preceding 

year  to  $4.88,  and  the  report  states  that  a  further  reduc- 
tion will  be  made.  New  development  amounted  to  7508  ft., 

al  a  cost  of  $6.60  per  foot,  equal  to  90c.  per  ton  of  ore 
milled,  or  56c.  per  ton  of  new  ore  developed.  During  the 

year  the  company  received  the  sum  of  $4202  in  royalties 

from  lessees  working  placer  ground,  on  the  company's 
properly.  It  is  expected  that  the  litigation  in  which  the 

ci  mpany  has  been  involved  will  reach  a  settlement  within 
a  short  time. 

The  shaft  of  the  llalifax-Tonopah  Mining  Co.  is  now 

nearly  1300  ft.  deep.  At  a  depth  of  1275  ft.  a  contact 
was  found  with  andesite  above  and  rhyolite  below.  The 
bottom  of  the  shaft  is  now  entirely  out  of  the  rhyolite.  and 

in  quartz  which  is  heavily  stained  with  iron  and  show- 
specks  of  silver  sulphide.  The  sinking  of  the  shaft  to  this 
di  i'ih  has  been  accomplished  al  a  cost  of  $47  per  foot,  and 
about  $90,000  has  been  expended  on  this  work  and  surface 

equipment.  A  new  and  more  powerful  electric  hoist  has 

been  ordered  and  plans  are  being  drawn  for  a  120-ft.  steel 
head-frame. 

Storey  County 

The  tax  statement  for  the  first  three  months  of  1912,  filed 

by  the  Mexican  Gold  &  Silver  Mining  Co.,  shows  an  output 
during  that  period  of  50S7  tons  of  ore.  The  gross  yield  on 
the  ore  milled  was  51.579. 7N  and  the  cost  of  extraction  was 

$40,986.11.  The  cost  of  transportation  was  $2352.88.  The 
cost  of  reduction  and  sale  was  $15,196.78,  and  $10,393.73 

was  expended  for  mill  construction.  This  report  brings 
the  total  bullion  production  for  the  Comstock  district  for 
the  first  three  months  of  1912  to  between  $225,000  and 

$250,000. 
White  Pine  County 

A  new  chimney  is  to  be  built  at  the  Steptoe  smelter  to 
replace  the  one  now  in  use.  The  old  stack,  250  ft.  high, 
with  an  inside  diameter  of  IS  ft.,  is  cracked  badly.  The 

wooden  trestle  over  which  the  ore  is  brought  to  the  con- 
centrator will  be  replaced  by  a  steel  structure.  These  are 

the  first  important  renewals  to  be  made  since  the  Steptoe 

plant  was  started  in  1907. 
May  was  a  record  month  in  the  amount  of  ore  handled 

by  the  Nevada  Northern  railroad  from  the  mines  of  the 
Steptoe  works  of  McGill.     During  the  month  314,137  tons 
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.   n.i-  shipped  from  the  big  pit  and  transported 
the  high  line,  ■  daily  10,133  tone.    The  beet  pre 
vioiM  month  erne  July  lt'l  1,  when  293,551  Ions  was   red. 

NEW  MEXICO 

Si\n  ft  I  SOI  B  fl 

The  Senta  Ke  •  :•>!•{  A  Cop  Co.,  which  closed 
us  i, 1 1 1,,-  iii  Ken  Mexico  in  October  1907  because  of  inability 

antinue  i"  work  the  property  on  s  profitable  basis,  has 
resumed  aetive  operations,  now  ilmt  the  price  of  copper 

hit-  made  ■  large  advance.  The    pnny  has  buill  a  30- 
mile  branch  fr    n>  mine  to  ■  connection  with  the  Santa 
F6  railroad. 

S...  0RB0   CO!  HT1 

Tin'  Bmeatini  If.  Co.  output  for  May  was  34,920  oz.  gold 
mi. I  silver  bullion  ami  36,550  lb.  of  high  grade  i   entrate. 
Al   the  Si.i-i.rni  mines  approximately  45,000  oz.  gold  and 
silver  bullion  and  25  tuns  of  i   centrate  were  produced  in 
May. 

OREGON 
JosBPHnns  County 

The  Tennessee  Quleh  mine  has  been  sold  by  Hasselton 
&  Wagner  to  Portland  people  for  a  price  said  to  be 
$40,00(1.    This  is  an  old  mine  which  was  worked  by  ground 
sluiciiur:   recently  three  veins  have  been   found  which  show 

promise.    ■'.  0.  Qunn  has  shipped  the  fourth  carload  of 

SALT   I.  ik. The  report  "t  the  Ohio  copper  company  for  il" 
months  ended  March  U  was  given  ••tit  at  the  annual  n 

ing  hi   the  company  held  at   Portland,  Maim-,  on  June  5. 
The  ore  mined  in  this  period  ai   tntod  tu  311,008  tons,  and 
the  copper  produced  was  3,754,866  lb.  The  ore  averaged 
1.1769!  copper,  and  apparently  the  recovery  was  509J  of 
the  copper  content.  The  average  coal  of  mining  was  26.73c. 
per  ton  of  dry  ore  and  the  milling  cost  was  37.02c.  per  ton. 
The  total  operating  expense  was  $251,050,  and  the  operal 
ing  profit  $184,346,  Miscellaneous  expenses  t"  the  amount 

1,869  brought  down  the  net  profit  to  $109,477.  This 
profit  was  used  iii  equip  the  third  section  of  the  mill,  and 

the  i   pany  expects  i"  treat  3000  tons  per  day  bj  -\,! 
1.  The  report  gives  the  mine  3,200,000  t"ns  of  developed 
ore  in  sight,  and  estimates  between  9,000,000  and  10,000,000 
tuns  of  probable  ore.  The  Boating  debl  of  the  company 
has  increased  from  $588,979,  two  years  ago,  to  $839,489, 
but  the  cash  <>n  hand  has  also  increased  in  the  same  period 
from  $8840  to  $120,043.  The  e   pany  bas  not  been  suc- 

cessful in  marketing  its  bonds,  of  which  there  are  in  the 
treasury  $754,000. si  m  mit  Count* 

The    Daly-Judge    mine   has   opened    up    the    Daly    vein 

im  the  500-t't.  level,  and  (leorge  W.   I. ami   rne,   mam 
[or  the  company,  hopes  development  will  prove  this  level 
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ore  from  his  mine  near  Takelma  to  the  smelter  at  Kennett. 
At  the  Iron  Crown,  11  miles  from  Grants  Pass,  copper 
ore,  from  1  to  17%  copper  and  $5.50  to  $8  per  ton  in  gold, 
has  been  found. 

UTAH 

Juab  County 

The  May  Day  M.  &  M.  Co.  lias  made  a  contract  to  ship 
zinc  ores  to  smelter  at  Bartlesville,  Oklahoma,  and  has 
cleared  the  chutes  in  the  mine  of  other  ores  in  preparation 

for  the  loading  of  several  carloads  of  zinc  ore.  Jt  is  esti- 
mated that  1000  tons  of  ore  carrying  4Ur(  zinc  is  stored  in 

the  stopes. 

The  Yankee  Consolidated  Mining  Co.  has  levied  an  assess- 
ment of  2c.  per  share,  in  order  to  continue  development. 

A  statement  sent  out  by  the  directors  explains  that  the 

shaft  has  been  sunk  to  a  depth  of  2000  ft.  and  that  cross- 
cuts driven  from  the  1S0O  and  1900-ft.  levels  found  large 

mineral  zones  with  small  seams  of  ore.  A  large  part  of 
the  development  to  date  has  been  paid  for  by  the  sale  of  a 
large  dump  of  low-grade  ore.  This  is  now  practically  all 
shipped,  and  additional  funds  for  exploration  must  be 
raised  by  assessments. 

A  tabulation  of  the  ore  shipments  from  the  Tintic  dis- 
trict shows  that  between  January  1  and  May  10,  3265  ears 

of  ore,  worth  $2,612,000,  were  shipped   from  the  district. 

as  productive  as  lower  stopes.  The  vein  was  tirst  exten- 
sively opened  on  the  1200-ft.  level  and  later  on  the  900. 

On  the  71)0-11.  level  the  vein  has  made  some  big  stopes  and 

development  at  that  depth  gave  indication  of  the  extension 
nl  the  ore  upward  in  paying  quantities.  Ore  was  first 
found  "ii  the  700-ft.  level  over  the  No.  2  slope  last  Sep- 

tember, and  from  that  time  to  January  1.  1912,  some  5000 
tons  of  milling  ore  was  taken  out.  Below  this  level  the 
vein  widened  and  the  slope  was  found  to  be  40  ft.  wide. 
Recent  development  on  this  level  has  indicated  that  good 
ore  will  be  found  above,  and  when  the  drift  has  progressed 
In  the  vein,  it  is  believed  that  it  will  be  found  to  be  ore- 
hearing  li    the  500  to  the  1200-ft.  levels. 

The  Daly  West  Mining  Co.  has  announced  that  milling 
operations  will  he  resinned  June  10.  Enough  milling  ore  is 
sinied  in  the  stopes  to  keep  the  plant  busy  for  months,  but 

only  one  shift  will  be  put  at  work  until  an  increased  out- 
put seems  desirable.  During  the  past  months  the  mill  has 

been  down  on  account  of  the  freezing  of  the  water-supply  in 

the  Wasatch  range.  Shipments  of  high-grade  ore  have  been 

kept  up,  however,  and  good  ore  has  been  developed  on  six 
levels,  the  deepest  of  which  is  the  2100-ft.  level. 

Tooele  County 

The  International  Smelting  &  Refining  Co.,  in  the  year 

ended  December  31,  1911,  earned  a  gross  income  of  $3,539,- 
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•2(14.  and  a  net  income  of  $1,219,037,  This  is  equal  to 
12.19%  on  (lie  capital  stock,  as  compared  with  10.02%  in 

1910.  Dividends  to  the  amount  of  $800,000  were  paid, 
and  the  surplus  of  the  company  was  increased  to  $12355,940. 
These  figures  are  from  the  annual  report  published  in  New 

York  and  cover-  the  operations  of  the  company  at  the 
Eastern  refinery  as  well  as  at  the  Tooele  smelter.  A  recent 

order  lias  been  placed  for  four  additional  sintering  ma- 
rhino  for  the  Tooele  plant.  These  will  take  care  of  the 

increased  amounts  of  lead  ore  coming  to  the  smelter  for 
reduction.  A  bag-house  will  soon  be  erected  in  connection 
with  the  converter  department. 

CANADA 

British  Columbia 

The  Windfall  group  of  claims  near  Hedley  ha-  been 
bonded  to  the  Hedley  Gold  Mining  Co..  the  owners  of  the 
adjoining  Nickel  Plate  group,  which  has  produced  about 

.$4,000,000  for  this  company.  The  price  involved  in  the 
purchase  of  the  Windfall  is  $150,000. 

The  management  of  the  Granby  Con.  M.  S.  &  P.  Co.  will 
delay  the  building  of  the  proposed  smelter  at  the  Bidden 

Creek  property  for  three  or  four  months,  until  it  can  prove 
by  actual  undergr   d  working  the  results  of  the  diamond- 

drilling,  which  have  indicated  a  large  body  of  2%  self-flux- 
ing ore.  The  management  expects  to  build  a  2000-ton 

plant,  and  the  directors  have  voted  $300,000  for  preliminary 
work,    including    foundation    work,    and    also    $200,110(1    for 
mine  development. 

Ontabto 

From  the  Cobalt  district  the  bullion  shipments  for  the 
first,  five  months  of  1012  are  as  follows: 

Dunces.  Value. 

Nipissing      v   1,587,763.75  $920,892.18 
Crown   Reserve      207,203.00  115,951.19 
Temiskaming      56,833.00  33,804.96 

O'Brien       S8.433.01  50,964.00 Nova  Scotia     49.010.00  31,800.00 
Buffalo       38,938.00  22,714254 
McKinley-Darragb      10,327.00  6,069.37 
Ken'  Lake      7.240.2.".  1,381.21 
Trethewey       5,703.66  3,238.00 
City  of  Cobalt    1,618.40  1,000.00 
Colonial       1,698.00  1,018.00 
Miscellaneous       10.208.81  10,798.64 

Totals      2,071,03G.8S       $1,202,632.09 
The  May  shipments  of  high-grade  ore  are  given,  in 

pounds,  below: 

Kerr  Lake           101.541 
Temiskaming         395^329 
Drummond        37  jjjj 
Beaver       111,094 
Hudson  Bay      195  493 
Buffalo       jg2  4S2 
Cobalt   Townsite       310.335 
McKinley-Darragb      440753 

La  ]i"s,>      8is'091 
Coniagas       344,690 
Nipissing      393,356 
Chambers-Ferland       128,000 
Crown  Reserve    •    77,910 

O'Brien     127*923 Trethewey     114,737 
Colonial       43  200 
'  'oball    Lake       g2  ;jin 

T■■':•,      3.S14.350 
A  meeting  of  the  Porcupine  branch  of  the  Canadian 

Mining  Institute  was  held  at  the  Pearl  Lake  Gold  Mines 
bungalow.  June  S.  Starting  of  the  Vipond  mill  has  been 
delayed  by  the  non-arrival  of  an  electric  motor  which  went 
astray.  The  oilier  machinery  is  in  place  and  ready  for  op- 

eration. In  the  mine  ore  has  been  broken  and  stored  in  the 

stopes.  and  it  is  the  intention  of  the  management  to  keep  a 

reserve  of  broken  ore  in  the  mine.  The  feed  to  the  mill  will 

be  kept  as  uniform  as  possible  and  the  underground  reserves 

will  be  used  i"  grade  the  ore  to  about  $15  per  ton. 
The  reorganization  of  the  Pearl  Lake  Mining  Co.  places 

the  control  of  the  company  in  the  hands  of  officials  of  the 
Pennsylvania  railroad,  who  are  also  connected  with  the 

Touopah-Belmout  in  Nevada.  The  management  of  the 
Pearl  Lake  will  be  in  the  hands  of  the  Hargraves  Engi- 

neering Co.  A  development  fund  of  $250,000  has  been 

raised  and  placed  in  the  treasury.  A  10-stamp  mill  will  be 
erected  immediately,  so  designed  that  additional  stamps  ean 
be  added  if  necessary.  The  main  shaft,  which  is  now  down 
400  ft.,  will  be  continued  to  the  800-ft.  level,  when  another 

Station  will  be  cut,  and  a  cross-rut  started  south  to  cut  an 

ore-zone,  which  gave  favorable  assays  from  drill-hole  sam- 
ple- last  fall.  At  the  400-ft.  level  a  eross-eut,  which  was 

started  just  before  the  old  company  made  an  assignment, 

"ill  In-  continued  200  ft.  to  tap  another  vein  which  gave  an 
as-ay  of  $58  from  the  diamond-drill  cores. 

Yukon 

The  first  steamer  of  the  year  left  White  Horse  for  Daw- 
son on  May  31.     The  Yukon  river  was  then  open  for  its  full 

length.     This  is  exceptionally  early. 
MEXICO 

(  'lllllt  .MlfA 

Al   the  El  Chocheno  mine  near  Teniosachic.  a  new  power 

plant   is  being  erected,  and   the  mine  has  supplies  on   hand 
to  enable  a  steady  output   to  be  maintained. 

DtTBANGO 

(Special  Correspondence.) — The  Penoles  Mining  Co.  has 
been  granted  a  sixty-day  extension  from  May  1,  on  its 
option  on  the  Paloma  mines  in  Mapami  district.  The 

original  option  was  for  thirty  days,  and  during  that  period 
five  engineers  representing  the  Penoles  company  started  an 

examination  of  the  property.  Their  report  was  not  ready 

at  the  time  the  Brsl  option  period  expired,  and  the  exten- 
sion was  granted  in  order  thai  the  prospective  purchasing 

company  might  have  information  in  regard  to  the  propa- 
ble  production  of  the  Paloma  mines.  The  proposed  con- 

sideration is  1*2,00(1.0(10.  The  Penoles  Mining  Co.  is  our 
of  the  strongest  German  mining  concerns  operating  in 
Mexico.  1 1  has  a  capital  slock  of  f*4,000,000  and  its  mines 
in  1011  paid  a  dividend  of  $750,000  to  the  stockholders.  It 

is  expected  that  the  Penoles  company  will  extend  develop- 
ment and  increase  production  of  the  Paloma  if  the  deal  is 

made. 

Monterey.  June  10. 
SONORA 

The  Greene-Cananen  (upper  Co.  has  recently  acquired  a 
large  interest  in  a  property  known  as  the  Sonora  Bonanza. 
situated  on  the  main  line  of  the  Southern  Pacific  in  Mexico, 

south  of  Xogales.  Arizona.  The  mine  is  said  to  produce  ore 

averaging  sin  pre  Inn  in  gold,  but  the  chief  value  to  Creene- 
Cananea  is  in  ihe  high  percentage  of  silica  in  the  ore. 
( Ireene-Caiianea  has  been  planning  an  increased  output  of 
approximately  9.000.000  lb.  of  Copper  per  month,  and  has 

already  placed  three  or  four  large  converters.  This  in- 
creased production  requires  an  additional  amount  of 

silicious  material  to  treat  with  its  iron  ores,  and  the 

Sonora  Bonanza  is  regarded  as  a  valuable  acquisition  which 
will  facilitate  the  desired  metallurgical  results. 

A  new  company  has  been  organized  to  operate  the 

Abundancia  property,  formerly  held  under  option  by  the 
Cananea  West  company  and  later  by  the  Copper  Queen 

company.  The  properly  is  owned  by  Juan  Cabral.  Sr..  and 

the  new  company,  which  will  he  known  as  the  Abundancia 

Mining  Co..  has  been  organized  by  O.  L.  Neer,  of  Douglas. 
Arizona,  and  Apollis  Fuller,  of  Boston.  The  property  is 

six  miles  west  of  the  I  Ireenc-Cananea  smelter,  on  the  west 
slope  of  the  Cananea  mountains.  Some  rich  ore  has  been 

found  in  the  past,  and  trial  shipments  were  made  to  the 
El  Paso  smelter  in  100S  and  1909.  A  force  of  men  has 

been  put  at  work,  and  shipments  of  ore  will  be  made  to 
the  Cananea  and  Copper  Queen  smelters  as  soon  as  the 
mine  can  lie  reopened. 
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Personal 
Professional  men  are  Invited  to  aend  bpwi  of  their  «nfK|«< 

menu  ami  travels.     Sueh  newa  la  Interesting:  to  frlanda. 

■   ■  .i  is  in  Sum  Km-  I 

T.  Lani  Cm::h;  is  in  northern  Michigan. 

liii.wci  CajjraNi  baa  returned  from  Idaho. 

I'liii.tr  Iticviu.Kv  baa  gone  to  Nevada  county, 

Wii ,Tui  Habvki  Wed  is  at  Wallace,  Idaho. 

W   R   i   law  aril]  leave  for  Alaska  June  18. 

W   A.  Wol>  i-  here  from  Ecuador  for  :i  Bhorl  stay. 

Frank  Lawrence  is  in  San  Francisco  for  a  short  stay. 

Room  Beau  lias  returned  i"  San  Francisco  bom  Butte 

Bounty. 

K.  B.  Nickkrson  has  returned  to  Oakland  from  Kenora, 
Ontario. 

II.    W.    Voi  \.;    is   leaving    for   a    trip    through    British 
Columbia. 

Albert  Ki'kcii  was  in  San  Francisco  Monday,  bui  left 
•  rada  Tuesday. 

ib   il.   Hills   is  examining   properties   near   White 

Horse,  Yukon  Territory. 

R.  S.  BOTBVOBO  has  returned  to  London  from  easteni 

Siberia,  near  Vladivostok. 

William  II.  Kinnon  is  now  manager  of  the  S5  Mining 

Co.,  Lordsburg,  New  Mexico. 

H.  W.  IIakpixiik  is  in  London  anil  will  visit  Stockholm 

before  returning  to  New  York. 

William  .1.  McGee  has  gone  to  Chicago  and  New  York. 

expecting  to  return  in  about  three  months. 

Gboboe  Wingfield  has  been  appointed  United  States 

Senator  from  Nevada  to  fill  the  unexpired  term  of  George 

S.  N'ixon-. 

Edwin  ,1.  Collins  has  returned  to  Dulnth,  Minnesota, 

from  British  Columbia,  where  he  has  been  examining  cop- 

per properties. 

W.  H.  AldridGE  will  make  his  headquarters  after  July  1 

with  William  P..  THOMPSON,  Bankers  Trust  building.  14 
Wall  street.  Xew  York. 

E.  S.  SHEFFIELD  has  been  appointed  superintendent  of 

the  Empire  and  Pennsylvania  mines  at  Grass  Valley,  Cali- 

fornia.   George  \Y.  Starr  continues  as  managing  director. 

Obituary 
JAMES  II.  Kixkkah,  inventor  of  the  Kinkead  mill  and 

well  known  especially  for  his  work  on  the  Comstoek  Lode, 

died  at  Reno,  Nevada.  June  !),  al  the  age  of  G9. 

Alexander  Hill,  of  Alexander  Hill  &  Stewart,  died  in 

London  on  April  '24.  According  to  'Who's  Who  in  Mining 

&  Metallurgy,1  Mr.  Hill  was  educated  at  St.  Andrew's  and 
Glasgow  universities.  He  entered  the  laboratory  of  the 

Tharsis  Sulphur  &  Copper  Co.,  then  went  to  Rio  Tinto 

mines,  Spain,  and  was  in  charge  of  nearly  half  the  works 

there  for  five  years.  From  there  he  went  to  Mexico  as 

manager  of  silver  mines  and  reduction  works  at  El  Chico. 

Later  he  served  as  manager  for  Archibald  Coates,  of  Pais- 

ley, Scotland,  of  various  copper  and  other  mines  in  Spain 

and  Portugal.  He  became  a  partner  of  G.  D.  Delprat  and 
in  1895  went  to  California  for  Matheson  &  Co.  In  1897 

he  returned  to  England  and  in  1903  took  into  partnership 

C.  H.  Stewart,  forming  the  firm  of  Alexander  Hill  &  Stew- 

art. Mr.  Hill  was  about  55  year's  of  age.  His  firm  has 
been  consulting  engineers  for  the  Le  Roi  No.  2,  Ltd.,  with  a 

group  of  mines  and  small  concentrating  plant  at  Rossland, 

B.  C.  From  the  time  of  the  organization  of  the  company 

in  1900,  and  in  his  consulting  capacity,  Mr.  Hill  visited 

Rossland  several  times,  the  last  having  been  about  five 

years  ago.  The  firm  has  acted  in  like  capacity  for  the  Van- 

Roi  Mining  Co.,  with  mines  and  concentrating  mill  in  the 

Slocan  district,  British  Columbia. 

Market  Reports 

I  III    41.    MKTll.    Pltlt  ■!•:•. 

S»ll  I-  riUH-lM'n     I  i. 

AnllniiMiy      11—11(0         Ijulrltallver    (flask)    11 

Electrolytic  Copper        .  |7|— iT|c       Tin    60— 611c 
Pig  Load    I  :.,    HOC         Spill. t    7J— 7|C 
/.in.  .turn.  1400  1a.  csska,  par  100  lb.,  aniall  lolalB.60— 8.75:  largo  87.60— 8.60 

MKTAI.    I'ltll  l> 
(By  wlro  from  New  York.) 

Ni:\v    Y«n:k.  June   18.     In  coppei    ;i   large  business  Is  now 
being   done,   and   there   is  danger   o(  a   shortage   through   u 

sulk.-  at  Hi.-  refineries.     Lead  Is  strong  and  advancing  with 
n   i  demand.     Spelter  remains  tirm. 

Average  dally  prices  for  tin-  paat  week.  In  cents  per  pound, 
based  on  wholesale  transactions,  standard  brands,  are  given 
below. 

Electrolytic  Silver, 
Date.  Copper.  Lead.  Spelter,      per  os. 
June  6      17.10  I. Jii  8.83  liCj 

••      7        17.1H  4.20  6.83  — 
••      8      17.25  4.20  8.83 
"      !»   Sunday.  No  market. 
"     10      17.28  4.20  8.83  6l» 
••     11         17.28  4.20  6.83  61| 
■•     12         17.91  4.00  6.83  6IJ 

LONDON  QUOTATIONS 

(By  cable,  through   the  courtesy  of  C.  S.   Burton  &  Co.. New  York.) 

Camp  Illrd  Ltd. 
El  i  iro   

June  12. 

  8   7 

H 
Esperanza       71 
Orovllle  Dredging        li 
Santa  Gertrudls        7J 
Tomboy   6 

COPPER   SHARES — BOSTON 

(By  courtesy  ot  J.  C.  Wilson,  Mills  Building.) 

CloBlng  prices, 
J  line  13. 

Adventure   8     91 
Allouez       48 
Calumet  &  Arizona       76 
Calumet  &  Hecla      623 
Centennial       26J 

Copper  Range       58J 
Daly  West         5) 
Franklin        13J 
Granby   

Greene  Cananea,  ctf.. 
iBle-Royale   
La  Salle   

Mass  Copper   

66! 

10 

CloBlng  Prices 
June  13. 

Mohawk   8  67( 
North  Butte      31 
Old  Dominion      581 

OBceola    124 

Qulncy      91 
Shannon      15 
Superior  &  Boston       2} 
Tamarack       46J 

Trinity       7 
Utah  Con       Hi 
Victoria   3iyie 
Winona       Gj 

Wolverine    Ill 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  June  13. 

Atlanta   8  .26 
Belcher   52 
Belmont    10.20 
B.  &  B.   12 
Booth      .09 
Chollar   04 
Combination  Fraction   16 
Con.  Vlrglna   57 
Florence   91 
Goldfleld  Con.    4.30 
Gould  &  Curry   04 
Jim  Butler   54 
Jumbo  Extension   38 
MacNaraara   21 

Mayflower   S  .02 
Mexican   2.70 
Midway       44 
Montano-Tonopah    2  55 
Nevada  Hills    2.10 

Ophlr    1.17 
Pittsburg  Silver  Peak    1.25 
Round  Mountain      .43 

Savage   13 
Tonopah  Extension   1.90 

Tonopah  of  Nevada   7.00 
Union   70 
Vernal   13 

West  End    1.87 

MINING    STOCK  QUOTATIONS — NEW   YORK 

(By  wire  from  C.  S.  Burton  &  Co.,  New  York.) 

Closing  Prices. 
June  13. 

Amalgamated  Copper    8  85H 

A.  S.  &  R.  Co        86i 
Braden  Copper         6J 

B.  C.  Copper  Co         6 
Chlno        32J 
First  National         3 
Glroux         6g 

Goldfleld  Con         4} 
Greene-Cananea        10| 
HolIInger         9J 
Inspiration          19 
Kerr  Lake          „         2| 
La  Rose         3| 

Mason  Valley       12g 

McKinley-Darragh         13 

Closing  Prices. 
June  13. 

Miami  Copper   8    28J 

3S 

22J 

n 

18 

208 

Term.  Copper       43J 

Mines  Co.  of  America.. 
Nevada  Con   

Nlplsslng   
Ohio  Copper   

Ray  Con ., 

Tonopah  Belmont... 
Tonopah  Ex   

Tonopah  Mining.... Trinity   

Tuolumne  Copper... 
Utah  Copper   
West  End   

10a 

15 

7 

7 

li 

Yukon  Gold         S| 
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Book  Reviews 
Any  of  the  books  noticed  In  these  columns  are  for  sale  by. 

or  can  be  procured  from,  the  Mining  and  Scientitic  Press. 

a  Test-book  of  Rand  Metallurgical  Practice.  Vol.  I. 

in  Balpfa  Stokes,  J.  E.  Thomas,  0.0.  Smart,  W.  R.  Dowl- 
ing,  II.  A.  White.  E.  H.  JobiuKm,  W.  A.  Caldeeott,  A. 

McA.  Johnston,  and  i '.  0.  Schmitt.  (.'has.  Griffin  ft  Co., 
London.  1912.  For  ,-:ile  by  the  Miming  and  Scientific  Press. 
l'ii>-.-  $6.50. 

This  important  volume  is  so  full  of  material  that  it 

is  quite  possible  to  approach  it  in  review  from  a  variety 
standpoints.     The  authors  are  all  men  of  promi 

in  the  development  of  Band  metallurgy   (the  majority  of 

them  being  or  having  been  connected  with  the  Consolidated 
Qold  Fields  of  South  Africa),  and  such  a  concerted  effort 

could  scarcely  fail  to  be  of  great  service  and  importajiee. 

YV.    A.    I 'aid   .tt    deserves   especial    prominence   in    the    list 
of  editors,  since  the  production  of  this  volume  is  largely 
due  to  his  initiative  and  energy.  The  value  and  impor- 

tance of  such   a  work    is  obvious,   and   it   would   he  easy  to 
fill  a   large  amonnl  with  commendation   of   its 

excellence.    On  the  other  hand,  anything  which 
upon  the  whole  can  easily  support  criticism  of  its  defects, 

and  even  on  hasty  reading  it  is  evident  thai  the  hook  could 

have  heen  much  improved  by  the  elimination  id'  the  obvious. 
The  elementary  material   included  soiiietiii  •  in   the 

absurd;  on  page  59  lor  exam]  I  et  a  tappet  it  is 

raised  on  the  stem,  or  the  slcm  lowered  through  it."     Rami 
metallurgists  must  be  skeptical  it  they  require  to 
that  either  method  would  be  effective.     Several  of  thi 

authors  appear  to  have  forgotten  the  title  of  the  work,  and 

present  general  rather  than  descriptions  of  Rand 

practice.  This  is  especially  so  of  the  chapters  on  breaking 
and  sorting,  and  assaying,  both  of  which  might  have  been 
greatly  improved  if  their  authors  had  chosen  to  eliminate 

the  elemental  ami  devote  a  corresponding  amount  ol  space 

to  illustrations  and  re  Band  practice,  with  an  anal- 
ysis of  the  reasons  for  adoption  and  retention  of  the  meth- 

od-. Some  of  the  chapters  cause  the  reader  to  consult  the 

date  on  the  By-leaf  in  bewilderment.  Especially  is  this  true 
of  the  chapter  on  stamp-milling,  which  also  is  disappoint- 

ing because  ii  is  largely  confined  to  a  discussion  of  ele- 
mentary  principles  rather  tl  tnres  that  characterize 

Stamp-milling  practice  on  the  Hand.  An  analysis  of  the 
results  of  the  recent  comparison  between  individual  mortar 

stamps  and  .">  stamp  units  would  have  been  a  most  desirable 
feature,  but  the  author  has  given  us  nothing  on  this  sub- 

ject. Apparently  the  old  Challenge  ore-feeders  are  still  in 
use  on  the  Rand,  although  the  Nelson  and  other  ty| 
grip  feeders  have  demonstrated  their  superiority  in  every 

other  mining  district  in  the  world.  The  Challenge  feeder 

with  the  old-style  pawl,  p awl-shoe,  and  'banjo'  friction  is 
prominently  displayed,  while  the  Tulloch,  superseded  by  the 
Challenge  twenty  years  ago,  is  given  a  generous  allotment 

lace.  The  reader  is  referred  to  Egleston's  "Metal 

of  Qold,  Silver,  and  Mercury.'  which  lias  been  out  of  print 
for  nearly  two  decades,  while  MacFarren's  recent  book  is  not 

toned.  Pig.  27  shows  an  "Improved"  stamp-head, 
the  improvement  consisting  of  a  hole  cored  longitudinally 
through  the  centre  for  the  insertion  of  a  drift-pin  for  the 
removal  of  the  stem.  This  method  was  tried  in  California 

many  years  ago  and  abandoned  because  the  bole  weakened 

the  easting,  causing  frequent  breakages.  The  description  of 
the  new  curve   i  23,  developed  by  Hans  Behr. 

is  interesting  but  disappointing,  as  the  author,  while  giv- 
ing  the  radius  of  the  curve,  has  neglected  to  show  the 
relative  position  of  the  centre.  We  must  disasree  with 

the  author's  remarks  on  the  order  of  drop.  The  salient 
point  to  be  remembered  is  not  that  no  two  adjacent  stamps 

must  drop  successively,  but  that  the  order  of  drop  should 
be  such  that  an  even  distribution  of  pulp  between  the 

shoes  and  dies  should  be  obtained  and  the  pulp  should  he 
prevented  from  banking  in  the  ends  of  the  mortar.  The 
established   drop   that    most    nearly   accomplishes   this   end 

is  1-5-2-4-3,  in  which  it  will  be  noted  that  two  stamps,  3 
and  4.  are  adjacent  and  drop  successively. 

The  chapter  on  assayine;  is  likely  to  be  a  source  of 

more  astonishment  than  service  to  the  ordinary  assayer  in 

America.  Tl^  assay  of  ore  containing  free  gold  and  assay- 
in'.'  (5  to  $6  per  ton.  by  crushing  the  sample  through  a 

60-mesh  screen  ("should,  however,  coarse  particles  of  gold 
be  liable'  to  occur  the  screen  must  be  inverted  and  any 

particles  failing  to  pass  be  rubbed  into  the  sample"),  using 
-ay-ton  charges,  and  weighing  the  <rold  on  a  balance 
:ve  to  0.02  nig.,  is  at  least  a  decade  behind  current 

American   practice  in  assaying. 

It  is  perhaps  more  of  a  compliment  to  the  vigor  of 

discussion  amour;  Rand  engineers  than  criticism  of  the  book 
[hat  much  recent  material  seems  to  have  escaped  inclusion 

in  this  volume.      -  lie  more  valuable  chapters  have 
already  appeared  in  print  elsewhere,  and  the  authors  may 
have  lacked  opportunity  to  bring  them  up  to  date.  The 
preparation  of  a  volume  by  a  multiplicity  of  authors, 

while  having  obvious  advantages,  presents  no  less  obvious 
difficulties,  and  every  such  volume  should  have  its  lack  of 

geneity  viewed  with  toleration. 
engaged  in  cyanide  practice  elsewhere  will  con- 

sult with  the  greatest  interest  the  chapters  on  tube-milling, 
the  treatment  of  sand  and  slime,  and  the  chemistry  of 

Rand  ore-treatment.  Considerations  of  space  preclude 
any   extended   review   of   these,   and   it    must    suffice   to  say 

they  are  discussed  by  men  who  are  leaders  in  the 
work  and  are  able,  confining  themselves  to  Rand  practice. 

to   present   their  topics  lucidly  and  with  authority.     X. 
pi  to  catalogue  its  excellences,  the  beginning  and 

end    of   the   volume   are   especially   admirable;    namely,   the 

rehensive  summary  of  the  Rami  ami  Rand  prob- 

lems, by  Ralph  Stokes,  ami  that  of  the  chemistry  of  Rand 
reatment,  by  W.  A.  Caldeeott.    The  tables  which  i 

clnde  the  book,  compiled  by  W.  A.  Caldeeott   and  H.  A. 
White,    are    unusual    in    containing    so    much    of    value    in 

addition  to  the  ordinary  tabular  material  thai  can  readily  be 
obtained   from   b  is    handbooks.      Alto- 

:  this  volume  is  easily  the  most  important  of  recent 
works  on  metallurgy  and  should  be  widely  read. 

Manual  of  Style,  The  University  of  Chicago  Press. 

Pp.  14(1  -1-118;  ill.,  index.  Third  Edition.  Chicago,  1911. 
For  sale  by  the  Mining  ami  Scientific  Press.  Price  $0.85 

paper.  .-1.12  cloth. 

To   engineers  this   useful   book   may    perhaps   be   most 
easily    described    as    a    volume    of    specifications    for    the 

proof-readers,  compositors,  and  editors.     It   is 
than   this,  however,  and  the  explanatory  matter  con- 

cerning  the  mechanical  side  of  the  printer's  art  will  be  of 
interest    and  service  to  all   who  have  occasion    lo  write  for 

publication.     In   matters  of  detail  the  style  of  the  Manual 

differs   in    many   particulars   from   that  of  the  Mining  and 
and  the  sentence  at  the  bottom  of  paife  3G 

videnlly  not   written  by  the  professor  of  rhetoric  at 

the   University,   but    a   consistent    usage   is    most    important. 
while  uniformity  can  scarcely  be  expected  before  the  Greek 
Kalends.      The    Manual    is    unusually    comprehensive,    and 
should  he  upon  the  reference  shelf  of  every  editorial  room. 

Nevada  State  Gazettbeb  and  Business  PiitKr-roRy.    Pp. 
460.     R.  I-  Polk  ft  Co..  Seattle,  1912.     For  sale  by  the 'r,-ss.     Price  $10. 

This  volume  is  a  useful  bush  oxy  and  its 

government  and  county  officers,  state  boards  and  commis- 
sions, postmasters,  postoffices,  express,  telephone,  ami  tele- 

graph offices,  justices  of  the  peace,  hotels,  and  daily  and 
weekly  newspapers  will  prove  of  much  service.  Valuable 
daia  concerning  all  the  principal  communities,  such  as 
situation,  population,  distance  to  different  points,  the  most 

ml  shipping  points,  products  that  are  marketed, 
nmunication.  schools,  libraries,  ami  societies  form  a 

feature  of  the  work,  and  the  classified  directory  of  business 

houses,  mines,  and  mining  companies,  and  list  of  land 
owners  compiled  by  county,  giving  pOBtoffice  address,  is 
especially  convenient. 
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Copper  Statistics  and  the  Copper  Market 

"In    1911    '  NtM   in   tin-   world   itl 
in  than  one  month*!  inpply 

en  hand.    G  consumption  innTnanod  10%,  and  other 
Bmoj  dug  an  increasing  amount. 

I'-nn  lovs  in  1011  than  in  tin'  preceding 

i>>   '■    .  iii!  than  it  pra  itly  increased  demand uneri  in  1812. 

The  large  new  nippliaa  which  wan  promiaad  in  fabulous 

quuntiiics  an  no)  yci  apparent  The  fn-st  importanl  eon- 
meal  of  eopper  from  the  much-famed  Katanga  district 

arrived  :0..Mit  the  end  of  the  year,  and  ii  is  manifest  that 
prohlama  have  ye(  to  be  solved  before  a  large  production 
can    be   looked    lur    from   this  source.      In    America   also,   a 

too  optimistic  \  i.'iv  appears  to  have  been  taken  of  the 
time  required  to  develop  the  new  sourcee.  The  long  heralded 

>.i-i  qnantitias  from  the  porphyry  mines  arc  still  only 
futures,  similarly,  the  Braden  Copper  Co.  in  Chile,  in 
spite  of  yean  of  laborious  development  and  the  completion 
of  its  huge  smelters,  has  not  yet   entered  the  ranks  oi 

prodneera,  A  further  instance  is  tarnished  by  the  Copper 
River  district  in  Alaska.    The  district  has  been  spoken  of 
far  ten  years  as  one  of  the  richest   fields  in   the  world.     It 

has  been  necessary,  however,  to  construct  a  railway  at 

eoet,  and  last  year  only  about  7000  tons  of  ore  found  its 

way  to  smelters,  ami  of  this  quantity  only  a  portion  could 
be  treated  in  1911.  The  next  year  should  witness  the  com- 

pletion of  some  of  these  prophecies.  The  Miami.  Ray.  and 
Chino  will  be  large  producers.  Considerable  quantities  of 

eopper  from  the  Mason  Valley  company  in  Nevada  and 

bam  the  Chilaan  and  Alaskan  fields,  may  also  be  ex- 
peeted. 

The  world's  copper  production,  according  to  the  figures 
for  L913  compiled  l>y  Aron  Hirseh  &  Sohn,  is  given  in 
the   following  table,  in  tons  of  22.40  pounds: 

Producing  Countries  1903.  1906.  1910.  1911. 
Germany       21,200  26,200  2S.S00  30.500 
Austria-Hungary       1.300  1,500  2,250  2,620 
It*!*       3,100  3.100  3,000  3,000 
Rusala       10,300  10,000  22,300  25,500 
Norway  and  Sweden      6,000  10,954  7.000  9.500 
Spain  an. 1   Portugal       49,700  ei.unri  B8.000  55,000 
Turkey         1,400  1,000  1.500  700 
United   Statea       311,500  417. 100  182.200  487,300 
Mexico       45,300  60,000  58,800  54.050 
Canada         19,300  24,000  22,500  24.000 
Chile      31.100  30,000  35,800  29,600 
Peru        7,800  11,000  26.000  26.000 
Bolivia       2,000  2,000  2.500  2.500 
Cape  Colony      5,200  8,500  7,000  7,000 
Australia      29,000  43.000  43.100  44,600 
Newfoundland       2,100  2.500  2.100  2,100 
Japan       32.600  38.000  50,000  55,000 
Miscellaneous        1,100  1,500  9.000  10.500 

World's   production         580,000      741,654      857.150      869,370 

The  world's  copper  consumption  of  the  principal  con- 
suming countries,  for  the  corresponding  years,  is  as  follows, 

in  tons  of  2240  pounds: 

Consuming  Countries.  1903.  1906.  1910.  1911. 
Germany       116,318  163,098  208,826  234, 9S5 
France       52,789  68.927  92.838  106,408 
England        110,765  121,256  148. 1S7  159,736 
Austria-Hungary       21,122  27,976  37,150  41,101 
Russia       24,633  24,532  28,237  31,830 
Italy       10,987  25,237  32,487  40,949 
Belgium  and  Holland       8.600  12,798  14,000  13,000 
Scandinavia       2,200  7.000  9.500  9,500 
Rest  of  Europe    1.400  3.000  2.500  2,500 

Europe         348,814      453.824      573,725      640,009 
North    America    :      241.071      316.964      334,565      316.791 
Rest    of    America              1,200         2,200         3,000         3,000 

Europe  and  America    591,085  772.988  911,290  959,800 
China       4,605  2,576  5,000  4.500 
Japan    and    rest   of    Asia...  9.500  10,000  15,000  20.000 
Africa  and  Australia    1.S00  2,000  2.000  2.000 

World's  consumption    ...    606,990      787.564      933.290      9S6.300 

These  figures  do  not  show  the  exact  proportion  between 

the  world's  production  and  consumption,  as  in  some  cases 
the  imports  of  manufactures  have  been  included  as  con- 

sumption, although  they  have  already  appeared  in  the  con- 
sumption total  of  the  country  of  origin.  The  quantities  of 

old  metal,  which  are  not  separated  statistically,  also  pre- 
vent an   exact  comparison. 

*From  'Statistical  Compilations  About  Copper,'  issued  by 
L.  Vogelstein  &  Co.,  New  York. 

Tin-  world'-  -   U  oi  copper  on  hand  i' 
the  last    four  yea.  ited  a-,  folk 

u  "'  1908.          1900.          I9IO. 
United   Statu       .1  ...  1 

"d        Ill  961         ■...,.           ei    I 
1  ranoi    
Rotterdam  and  Hambui  k   .  1.000 

T"1"1        103,851      167,461 

The  avenge  pi  par  since  1900  in  the  New  York 
and   London  markets  shows  a   wider  range  than  can   be  M 
counted    lor   by    production    and   consumption    tables.      K\i 
deiitK  speculation,  manipulation,  and  general  hue   ion 
unions  have  influenced  price  as  much  as  the  amount  of 
stocks. 

PRICES  mi     ;  1  1      ,  iti  u.YTIO  AND  LAKE  COPPER  IX  N.  V. 

\v.  Price  in  cents  per  lb.:  a  v.  Pries  In  cents  per 
Electrolytic.  Lake.  Electrolytic.  Lake. 

II           16.18  16.69  1906       19.39  19.67 
1901         16.35  16.78  1907       20.11  20.66 
190J         11.82  11.98  1908       13.22  13.38 

     13.63  13.45  1909       13.02  1 
     11  '"'  11.12  1910       12. SI  1     Q 

1905         15. S2  15.89  1911       12.47  12.64 

On    the    other   hand,    the    outlook    is    all    in    favor   of    an 

increase  in  European  consumption,  especially  in  Germany. 
The  substitution  of  electric  for  steam  power  in  railways 

is  only  a  matter  of  time.  Certainly  a  sudden  transition  is 
neither  possible  nor  desirable,  if  only  because  of  the  gigantic 

amount  of  capital  involved,  and  furthermore,  a  rapidly  in- 
creased demand  would  be  beyond  the  reach  of  production. 

American  finances  are  sound,  but  disturbed  by  the  impend- 

ing election.  After  the  settlement  of  this  question,  the 

state  of  industry  in   the   I'nited  States  should   improve. 
Copper  consumption  in  America  has  not  increased  since 

lOOli,  and  the  natural  industrial  expansion  impeded  by  the 

quiet  years  since  then  must  be  resumed  with  augmented 

vigor,  and  a  boom  period  may  be  anticipated,  when  con- 
sumption gains  by  leaps  and  bounds,  as  in  1S99  and  1905. 

One  further  point  of  importance  lies  in  the  fact  that  110 

new  mines  have  been  exploited  ill  the  last  two  years,  and 

iii  view  of  the  low  metal  prices,  (here  has  been  a  suspension 
of  pioneer  work  in  this  regard.  There  are,  therefore,  no 

apparent  sources  of  new  production,  and  even  with  new 
discoveries  stimulated  by  belter  market  conditions,  new 

mines,  as  already  shown,  do  not  become  producers  for 

years,  generally  too  late  to  profit  by  the  high  prices  which 
induced  their  promoters  to  seek  them.  For  a  healthy  de- 

velopment of  the  copper  industry,  exaggerated  fear  of 
overproduction  011  the  one  hand,  and  fevered  activity,  on 
the  other,  are  equally  harmful.  Granted  immunity  from 

restraints  of  a  political  nature,  the  industrial  World  may 

look  into  the  immediate  future  of  the  copper  industry 
with  confidence. 

Dividends 

The  Daly-Judge  has  declared  a  dividend  of  15c.  per  share, 

payable  July  1. 
Yukon  Gold  has  declared  a  regular  quarterly  dividend  of 

1%%,  payable  June  29. 
Old  Dominion  M.  &  S.  Co.  has  declared  a  quarterly  divi- 

dend of  $1.25  per  share. 

The  Trethewey  Silver-Cobalt  Mine,  Ltd.,  has  declared  a 
dividend  of  10%,  payable  June  15. 

The  Montana-Tonopah  Mining  Co.  has  declared  a  divi- 
dend of  10c.  per  share,  payable  June  21. 

Calumet  &  Arizona  Mining  Co.  has  declared  a  quarterly 
dividend  of  $1  per  share,  payable  June  24. 

The  Guggenheim  Exploration  Co.  has  declared  a  regular 

quarterly  dividend  of  21/2%>  payable  July  1. 
United  Verde  Copper  Co.  paid  a  dividend  of  75c.  on 

June  4,  the  fourth  dividend  during  the  current  year. 

The  Hecla  Mining  Co.  has  paid  its  regular  monthly  divi- 
dend of  2c.  per  share,  making  a  total  to  date  of  $2,450,000. 

Nipissing  Mines  Co.  has  declared  a  regular  quarterly 

dividend  of  5%  and  an  extra  dividend  of  2J/2%.  payable 
July  20. 

The  McKinley-Darragh-Savage  Mines,  Ltd.,  has  declared 
a  regular  quarterly  dividend  of  3%  and  an  extra  dividend 

of  7%,  payable  July  1. 
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Decisions   Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

on.  Grant — Right  so  Eubt  Pumping  Station 

Where  a  conveyance  of  nil  and  gas.  with  certain  rights 

as  i"  pipe-lines,  conduits,  and  machinery  in  or  upon  the 
land  of  the  grantor,  is  ambiguous  as  to  the  right  to  erecl 
on  the  land  pumping  stations,  t  he  deed  will  be  construed 
to  give  such  right,  where  the  grantee  erected  a  pumping 

the  land  and  operated  it  for  fourteen  years  with- 
out objection  from  the  grantor. 

Collision    r.    Philadelphia    Co.,    (Pennsylvania)    82    At- 
.      lantic,  474.     Jan.  2.  1912. 

Grant  of  Mineral  Rights — Time  for  Commencing  Work 

Where  a  grantor  conveys  the  mineral  ami  timber  rights 

on   his  land  in  consideration   of  certain   royalties  to  he  de- 
rived   from    developing   such    rights,    (he    court    will   read 

the  contract    il   lition   that   development  must  he 

commenced  within  a  reasonable  time,  if  the  contract  con- 
tains no  express  terms  as  to  the  time  of  commencement. 

Failure  to'  begin  operations  within  such  reasonable  time 
will  entitle  the  grantor  to  declare  the  rights  abandoned 
and  re-enter. 

Eastern  Kentucky  Mineral,  etc.,  Co.  v.  Swarm-Day 
Lumber  Co.,  (Kentucky)  14ii  Southwestern,  438. 
April  30,  1912. 

Miner's  Liens — Lessee  Not  tiii.  Lessor's  Agent 

us  who  furnished  labor  and  materials   tor  the  de- 

velopment of  a  mine  under  contracts  will]  a  lessee  in   pos- 

si -ssi   t  ihe  mine,  with  full  knowledge  thai  the  lessee  was 
operating  under  a  lease,  were  held  to  bavi   ntracted  with 
such  lessee  as  principal  and  could  not  hold  ihe  lessor 

liable  so  as  to  charge  bis  property  with  miner's  liens.  A 
mining  lease  containing  the  usual  covenants  docs  not  con- 

stitute the  lessee  the  lessor's  agent  with  authority  to  con- 
tract Eor  materia]  and  labor  so  as  to  charge  the  property 

with    miner's  liens. 
Union  Trust  Co.  v.  Branch  Mint  Operating  Co..  (South 

Dakota)  134  Northwestern,  (i.">.     Jan.  17.  1912. 

Oil  Placer  Location  by  Corporation — Area 

Where  .eight  persons  made  an  association  oil  placer  loca- 
tion of  160  acres  ami  immediately  afterward  conveyed  the 

same  to  a  corporation  of  which  several  of  the  ei<rht  loca- 
tors were  officer*  or  organizers,  it  was  held  that  the  prior 

oil  discovery  by  Ihe  corporation  would  only  support  a 
claim  to  the  twenty  acres  on  which  the  well  was  drilled. 

A  corporation  is  only  one  person  and  cannot  lawfully 

embrace  in  a  single  location  under  the  placer  mining  laws 

  re  than  twenty  acres,  cither  in  its  own  name  or  through 
individuals   who   are   manifestly   acting  in    its   interest    and 
for  its  benefit. 

Coalings  Hub  Oil  Co.,   (Land  Department)   40  Land 
Decisions.  401.     Dec.  20.  1911. 

Association-  Oil  Claim — Effect  of  Conveyance  of  Part 

Where  eight  persons  as  associates  enter  upon  and  locate 

a  tract  of  160  acres  of  vacant  unoccupied  mineral  lands 

of  the  United  States  under  the  placer-mining  laws,  and 
proceed  with  the  work  rff  development  to  make  au  oil 

discovery,  but  before  any  discovery  is  made  they  all  join 
in  conveying  a  specific  portion  of  the  consolidated  claim 

to  a  third  person  who  prosecutes  the  work  of  discovery 
on  the  portion  so  conveyed,  and  subsequently  makes  a 
sufficient  discovery  of  oil.  the  effect  of  such  a  conveyance. 

in  the  absence  of  any  contrary  understanding,  is  to  sur- 

render to  the  grantee  all  of  the  rig-Ms  which  the  grantors 
formerly  enjoyed  in  the  'portion  conveyed,  and  to  consti- 

tute it  a  separate  and  independent  claim;  and  such  sub- 
sequent discovery  of  oil  would  not  redound  to  the  benefit 

of  ilic  portion  not  conveyed  or  suffice  to  validate  and 
perfect   the  location  of  the  owners  thereof. 

Merced  Oil  Co.  v.  Great  Northern  Oil  Co.  (California) 
43  California  Decisions,  303.     March  22,  1912. 

Concentrates 
Most  of  these  are  in  reply  to  questions  received  by  mall. 

Our  readers  are  Invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 
%  ~    — 

rpRUNK-CTLINDEH  hoists.  Ihe  so-called  Anaconda  type, 
are  peculiar  in  their  construction  in  that  the  exhaust 

pipe  is  placed  above  the  inlet,  so  thai  cases  have  been 

known  of  the  exhaust  being  connected  to  ihe  boiler  or 

air-line.  Needless  to  say,  a  single-acting  cylinder  will  not 
act  with  such  an  arrangement 

QCREENING    tests  on   mill   samples  can   only  be  made 
accurately    by    the    wet    method.      The    slime    should    he 

washed   through   a   200-mesh   screen,   after  which    the  over- 
size can  he  dried  and  screened  wilh  comparative  ease.     A 

small  amount  of  material  under  2U0-   sh  will  he  obtained 

in  the  final  screening,  and  this  should  be  added  and  weighed 
with  the  dried  slime. 

TITRATION  of  potassium  cyanide  by  the  AgNO,  method 
is  inaccurate  in  the  presence  of  ferrocyanide.  which 

dissolves  the  AgCX.  It  has  been  found  by  Trcadwell  that 
if  Hie  cyanide  is  not  stronger  than  one-tenth  normal,  is 

rendered  slightly  alkaline  with  ammonia  and  1  gm.  KI 
added,  accurate  results  are  obtained.  By  this  means  K,S.O„ 

if  present,  is  prevented   from   interfering. 

^  IXC  carbonate  ore  occurs  al  the  Cerro  Gordo  mines  ai 
Keeler.  in  Inyo  county.  California.  These  mines  were 

for  many  years  operated  as  lead  mines.  Ihe  zinc  deposits 
having  been  discovered  only  recently.  Zinc  occurs  in  the 

copper  ore  of  the  Mammoth  mine  al  Keunett,  in  Shasta 
county,  but  is  not  now  recovered  from  the  fume,  where 

Ihe  zinc  is  useful  in  neutralizing-  the  SO,  formed  in  copper 
smelting.  Zinc  also  occurs  in  the  Bully  Hill  copper  ores, 

ami  experiments  are  now  under  way  to  develop  a  process 
tor  saving-  the  zinc. 

/"^J.OLD  or  platinum  wires  of  small  diameter,  or  the  fila- ments  for  tungsten  or  tantalum  lamps  may  be  fused 

by  the  use  of  lead-pencil  electrodes.  Two  ordinary  pencils 
should  be  sharpened  and  then  the  wood  cut  away  a  short 

distance  above  the  point,  so  as  to  expose  the  'lead.'  Small 
copper  wins  can  then  be  used  to  connect  the  lead-pencils 
with  an  ordinary  lighting  circuit,  but  a  suitable  resistance 

must  be  interposed  to  prevent  short-circuiting.  On  bring- 

ing Ihe  tips  of  the  pencils  together  a  small  arc  will  be 
formed  that   is  hot  enough  to  fuse  small  wires. 

A  DVERSE  claims  may  he  filed  against  any  kind  of  a 

"■  mineral  entry  by  another  mineral  location,  whether  of 
the  same  class  or  not;  though  where  the  classes  of  locations 
are  at  variance  the  adverse  may  take  on  Ihe  nature  of  a 

protest,  as  in  the  ease  of  a  lode  claim  adversing  a  millsite 

and  questioning  its  non-mineral  character.  Claimants  under 
Slings  or  entries  other  than  mineral,  instead  of  adversing 

mineral  applications,  protest  against  them.  A  co-owner 
who  has  been  excluded  from  the  application  for  patent  by 

the  co-owners,  may  adverse  in  his  own  behalf,  but  his 
adverse  is  more  in  the  nature  of  a  protest. 

T~VIRECT  air-hoists  are  simple  in  action,  responding  with 

ideal  promptness  to  valve  manipulation  for  either  mo- 
tion, but  their  simplicity  and  promptness  sometimes  seem 

to  be  in  excess.  They  may  hoist  too  quickly  and  may  not 

stop  the  load  at  the  precise  point  desired,  while  a  careless 
hand  may  drop  the  load  too  sharply.  Such  a  hoist  also, 

when  the  air  is  shut  off,  will  not  hold  ils  load  continu- 

ously, slight  leakage  allowing  a  slow  descent — extremely 
slow,  if  everything  is  all  right — but  still  it  cannot  hold 
absolutely.  The  motor  hoist  has  more  than  all  of  the 
desirable  properties  and  none  of  these  objections.  It  is 
entirely  responsive  to  the  control  of  its  manipulator.  It 
will  hoist  at  any  speed  desired;  it  will  stop  with  precision; 
it  will  hold  its  load  absolutely  for  any  length  of  time;  it 

will  lower  gently  and  will  not  ran  down  to  make  unneces- 
sary slack  to  be  taken  up  before  the  next  hoist. 
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EDITORIAL 

AN  irroi  n.  proof  reading  in  onr  ism   E  June  8  makes 

u>  speak  "i  Joplin  lead  ore  us  Belling  on  a  60  per  cent 

basis.  In  facl  lead  ore  there  Bells  on  the  basis  of  containing 

B0  per  .in'  of  lead.  Ii  was  zinc  thai  was  mean!  and  which 

there  sells  on  the  60  per  cenl  basis,  as  is  well  known  to 

all  familiar  with  the  district. 

MINE  LA  MOTTE  lias  closed  again,  this  time  as  a  re- 
sult of  the  demand  tor  higher  wages  on  the  part  of 

the  miners  employed.  This  famous  old  estate  in  south- 

eastern  Missouri   lias  fallen  upon  evil  days.     All   familiar 

with  the  beautiful  surroundings  ami  the  long  history  of  the 

property  will  hope  that  the  various  ilillicullies  may  he  re- 

Bolved  and  the  mines  and  furnace  again  become  the  centre 

of  busy  and  contented  industry. 

MEXICAN  conditions  are  still  far  from  satisfactory, 

but  the  area  under  domination  of  the  Madero  govern- 

ment is  being  steadily  increased,  and  it  is  interesting  to 

note  that  the  smelters  of  the  American  Smelters  Securities 

Company  are  working  at  maximum  capacity.  In  general 

the  large  business  enterprises  have  suffered  little  interfer- 

ence, except  in  the  case  of  the  railroads  in  the  north.  The 

insurgents  in  Chihuahua  are  short  of  funds  and  ammuni- 

tion, while  the  federals  are  well  supplied. 

SINKING  a  shaft  through  running  water  without   crib- 
bing sounds  like  the  impossible,  but  Mr.  Leon  Perrel 

tells  how  they  manage  to  do  it  in  Russia.  Putting  a  stove 

into  a  test  pit  in  order  to  freeze  the  sides  is  also  paradoxical, 

but  it  works.  Many  an  effective  native  method  is  con- 

demned by  visiting  engineers  because  it  is  crude,  when  in 

reality  it  is  simple  and  excellently  adapted  to  the  work  in 

hand.  We  especially  commend  Mr.  Perret's  article  on  'Pros- 

pecting Frozen  Ground'  to  engineers  engaged  in  placer  ex- 
aminations. 

PHOSPHATE  lands  in  the  United  States  seem  likely  to 

remain  withdrawn  from  entry  for  some  time.  Mr.  F. 

W.  Mondell  has  introduced  a  bill  in  the  House  of  Repre- 

sentatives providing  that  hereafter  they  shall  "when  sub- 

ject to  entry"  be  entered  only  under  the  placer  laws.  The 
Senate  committee  lias,  however,  recommended  favorably  a 

bill  providing  that  they  may  be  disposed  of  "as  placer  or 

lode  claims  as  may  be  appropriate."  In  the  meantime  the 

administration  is  committed  to  leasing,  and  apparently  pub- 

lic sentiment  favors  the  latter  plan. 

FINANCING  China  is  likely  to  have  no  little  effect  on 

the  silver  market.  Terms  of  the  $300,000,000  loan  have 

already  been  concluded,  and  $100,000,000  is  to  be  paid  over 

in  the  course  of  this  year.  Some  of  this  will  be  absorbed  in 

meeting  the  back  payments  of  interest  upon  China's  present 
indebtedness,  but  a  large  part  will  enter  the  country  as  bar 

silver.  Whether  this  absorption  of  silver  has  already  been 

fully  discounted  by  the  advance  in  the  price  of  that  metal 

since  the  first  of  the  year  is  difficult  to  determine,  but  it 

seems  likely  that  the  ruling  price  of  silver  during  the  next 

few  years  will  be  higher  than  during  recent  years. 
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MOSQUITOES  and  Hies  are  to  be  banished  from  Oro- 
villc  in  a  general  effort  to  do  away  with  conditions 

favorable  to  the  spread  of  disease.  Malaria,  it  is  reported, 

has  already  been  decreased  25  per  cent.  Conservation  is  the 

older  of  the  day.  and  conservation  of  health  should  be  first. 

GEOLOGISTS  are  in  good  repute  in  the  Far  North,  and 

it  is  an  interesting  tribute  to  the  profession  that  Mr. 

J.  B.  Tyrrell  should  have  been  appointed  recently  to  head 

the  expedition  charged  with  the  selection  of  lands  on  Hud- 
son Bay,  given  by  the  Dominion  of  Canada  to  Ontario  for 

railway  terminals.  At  Dawson  there  is  now  an  active  pro- 
test at  the  detail  of  Mr.  D.  D.  Cairnes  to  work  lower  on  the 

Yukon,  and  the  demand  is  made  that  another  geologist  be 

sent  to  give  the  expert  advice  needed  this  year  in  the  effort 

to  develop  quartz  mining  near  that  enterprising  city,  which 

is  itself  named  after  an  excellent  geologist.  In  the  bill  for 

home  rule  of  Alaska,  now  being  debated  at  Washington. 

there  is  provision  the  *isi  shall  serve  with  two  en- 
gineers on  the  commission  charged  with  the  duty  of  locating 

and  building  railroads  through  the  territory.  Despite  the 

old  gibe,  'one  man  can  see  into  the  ground  as  far  as  another.' 
the  ability  of  the  scientists  to  see  into  the  future  seem-  to 
have  impressed  the  practical  men  of  the  North. 

NEW  methods  are  always  promising — indeed  that  is 
often  their  chief  characteristic.  We  know  of  few,  how- 

ever, that  promise  as  much  for  so  little  as  one  called  the  'Ra- 

tional Process'.  Concerning  it  the  promoters  write:  "The  ex- 
act chemical  composition  of  the  ore  must  be  known  before 

the  work  begins.  The  reason  of  this  is  that  all  the  atoms  are 

held  together  by  elect roids,  or  ironic  centres  of  force,  and 

that  these  centres  of  force  do  not  at  all  times  remain  con- 

stant in  their  potential,  and  therefore  behave  differently 

at  different  times  although  of  the  same  chemical  composi- 
tion, and  again  altered  when  the  chemical  composition  is 

varied.  Then  when  the  mass  of  ore  is  ready  the  whole  is 

depolarized,  paralyzing  these  ionoids  till  molecular  cohe- 
sion is  eliminated.  By  the  application  of  a  simple  device 

the  good  is  easily  separated  from  the  bad.  In  other  words 

the  gold  from  the  slimes  and  the  gold  that  the  slimes  carry. 

The  time  required  for  an  assay  of  one  pound  is  approxi- 

mately twenty  minutes.  The  cost  thus  far  averages  $1.50 

per  ton.  depending  upon  the  transportation  facilities.  A 

plant  for  handling  five  units  per  day  would  cost  about 

$5000." 

reposed    in    individuals    responsible    to    no    one    but    them- 

selves.   A  new  system  is  imperative — as  to  pnnisl 

will  be  none. 

TT'XCEEDINGLY  interesting  things  have  been  developed 

■Lj  in  the  inquiry  carried  on  by  Mr.  Samuel  Untermyer 
as  counsel  for  the  Congressional  committee  investigating  the 

'money  trust.'  To  the  unprejudiced  observer  it  is  quite  ap- 
parent that  there  is  no  discredit  to  be  thrown  upon  the 

bankers  of  New  York,  who  have  steadily  grown  in  power 

and  influence;  and  the  misuse  of  this  power,  if  misuse  it 

can  be  called,  has  been  by  no'  means  flagrant  or  altogether 
selfish.  In  fact,  the  chief  criticism  or  comment  that  can  be 

made  is.  that  the  Eastern  bankers  have  overrated  their  own 

importance;  that  they  have  'come  to  feel  a  sense  of  owner- 
ship rather  than  a  sense  of  trusteeship,  and  have  to  a  some- 

what unwarranted  degree  forgotten  that  the  vast  amount  of 

capital  piled  np  in  New  York,  under  their  own  control  and 

guidance,  belongs  to  the  country  at  large,  and  in  reality 
belongs  to  the  people  rather  than  to  themselves.  In  all 

justice  it  should  be  said  that  the  use  of  this  power  has 

been  such  as  to  reflect  credit  upon  the  bankers.  The  facts 

so  far  brought  to  light  show  rather  the  necessity  of  the  pro- 

vision of  some  check,  and  of  a  different  system,  than  for 
condign  punishment  of  those  individuals  toward  whom  the 

American  public  has  recently  assumed  a  markedly  vindictive 

attitude.  Abuse  there  has  been,  but  not  so  much  as  might 

have  been  expected  where  such  unlimited  authority  has  been 

KATANGA  has  hung  like  a  shadow  over  the  copper  pro- 
ducers ever  since  Mr.  J.  R.  Farrell  came  back   from 

that   country    with   accounts   of   Brobdingnagian    deposits 

awaiting  treatment  and  transportation.  Millions  have  gone 

into  their  development,  but  so  complicated  has  been  the 

financing  of  the  enterprise  that  no  one  has  felt  sure  of  the 

outcome.  In  the  meantime  the  sleeping  sickness  has  Crept 

down  from  the  north  as  railways  have  come  slowly  up  from 

the  south.  At  last,  however,  copper  has  begun  to  reach  the 

market  from  Central  Africa  and  the  public  is  now  fairly- 
well  convinced  that  there  are  large  amounts  of  metal  there 

to  be  won.  American  opinion  has,  however,  settled  down  to 
the  comfortable  belief  that  the  difficulties  in  the  way  are  so 

large  as  to  assure  that  the  influx  of  new  metal  will  be  slow, 

and  that  the  question  of  real  cost  is  far  from  being  settled. 

Now  it  is  stated  in  London  that  Mr.  Robert  Williams  is  to 

surrender  his  control  of  the  project,  and  who  will  he  his 

successor  is  not  determined.  It  is  not  unlikely  that  Ameri- 
cans will  attempt  to  fortify  their  position  in  the  copper 

market  by  taking  advantage  of  the  opportunity  to  join  in 

the  inevitable  reorganization;  if.  indeed,  they  do  not  at- 

tempt to  dominate  it.  Coincidently  it  is  announced  in  Bos- 
ton that  the  irrepressible  Mr.  Thomas  W.  Lawson  has  sent 

an  expedition  to  Africa  to  spy  out  the  land.  Only  bis  cam- 
paign for  the  Senate  and  his  desire  to  assist  Mr.  Roosevelt 

are  said  to  have  kept  him  from  heading  the  caravan.  What- 
ever may  prove  the  final  truth  regarding  Central  African 

copper,  there  can  be  no  question  that  the  field  is  one  ad- 

mirably chosen  for  one  of  Mr.  Lawson's  brilliant  advertising 

campaigns.  Si  ribner's  story  of  the  journey  of  a  'fauna! 

naturalist'  through  the  lion  grounds,  will  pale  into  insig- 

nificance against  the  lurid  'literature'  we  may  expect  from' 
Boston  next  year — if  the  price  of  copper  remains  high. 

RESIGNATION  of  Mr.  Waldemar  Lindgren.  chief  geolo- 
gist of  the  United  States  Geological  Survey,  removes 

from  the  public  service  another  of  the  highly  skilled  tech- 
nical men  who  have  given  distinction  to  one  of  the  great 

bureaus  at  Washington.  Born  in  Sweden  and  trained  at 

Freiberg,  Mr.  Lindgren  found  his  first  opening  on  the 
Northern  Transcontinental  Survey,  that  brilliant  concept  of 

Henry  Villard,  which  did  so  much  to  give  solid  value 
to  the  holdings  of  the  Northern  Pacific  railroad.  Later  Mr. 

Lindgren  saw  service  in  smelting,  and  in  teaching  at  Stan- 

ford University,  but  his  largest  opportunity  came  in  con- 
nection with  the  Geological  Survey,  in  which  he  has  risen 

from  field  assistant  to  the  position  of  highest  rank  in  the 

technical  branch.  He  first  succeeded  S.  F.  Emmons  in  gen- 

eral direction  of  the  investigations  relating  to  metal  mines, 

and  later  when  Mr.  C.  W.  Hayes  retired  to  take  charge  of 

Lord  Cowdray's  operations  in  the  Mexican  oilfields.  Mr. 
Lindgren  became  chief  geologist.  No  one  enjoys  writing 

obituaries,  and  it  is  a  pleasure  to  occasionally  say  good 

things  of  men  before  they  die.  We  will  be  pardoned,  there- 
fore, we  hope,  for  saying  that  he  has  filled  this  position,  as 

all  others,  admirably  and  that  there  will  be  general  regret 
at  bis  retirement.  He  goes  to  Massachusetts  Institute  of 

Technology,  where,  with  the  new  funds  and  new  facilities 

available,  be  is  certain  to  build  up  a  centre  of  geological 

research  of  high  character.  The  rapid  successive  resigna- 
tions of  two  chief  geologists,  and  the  constant  leaving  of 

other  good  men  occupying  subordinate  positions,  would 

raise  a  feeling  of  uneasiness  for  the  future  of  the  Survey 

if  it  were  not  that  the  latter  has  deep  and  strong  hold  on 

the  imaginations  of  the  young  graduates.  Good  men  go' 
but  others  come,  and  the  Geological  Survey  is  fast  becoming, 

as  an  incident  to  its  main  work,  a  great  graduate  school  of 
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The  Measure  of  Precision 

The  story  i-  told  of  a  Southern  gentleman,  who,  desiring 
i   uploy  his  negro  eoaehman  as  ohanffeur  for  hi-  newly 
acquired  motor  ear,  aenl  him  m  a  tohool  of  inatrnotion  for 

weeks.  Upon  his  return  the  man  showed  commend- 
able -kill  in  adjusting  the  meehanism  ami  guiding  the  ear, 

ami  his  master  enquired:  "Rastus,  do  yon  thoroughly  un- 

derstand the  rar?"    "Yaa>.  boas;  i   unnerston's  her  right 
.  jest — "     ".Inst  what,   Kastus."     "Well,  lm— .   I    iinncr- 

>ian's  the  whole  endurin'  machinery-  all  eeppin'  wbar  'lev 
keeps  ili'  mule  ilai  makes  it  go."  Such  simplicity  is  ridicu- 

lous, and  yet  it  i-  iiul  ton  much  to  say  that  many  engii   rs 

show,  at  times,  no  clearer  comprehension  "t'  the  real  nature 
ami  limitations  .it  tin'  uicehanisnis  ami  methods  of  their  pro- 

on  than  iliil  the  unenlightened  darky.  Especially  i-  this 
true  in  regard  to  the  theory  of  precise  measurement,  ami  in 
engineering  computations.  A  vivid  illustration  occurs  in  a 

paper  upon  precision  in  mine  reports,  recently  published 

in  the  Hull,  lit:  ol  the  Institution  of  Mining  ami  Metallurgy 

ami  widely  quoted  in  technical  journals,  in  which  such  sen- 

tences  as  the  following  occur:  'lode  widths  are  usually 
-1'i-eil  tn  the  nearest  inch,  so  that  it  is  mathematically 
rreel  to  calculate  the  average  width  in  anything  less 

than  a  whole  inch."  '  '  *  "The  writer  has  not  been  able 
tn  timl  this  principle  definitely  stated  as  a  law  in  a  mathe- 

matical textbook,  hut  it  would  appear  only  a  matter  of  c   
liion  sense  that,  in  determining  the  mean  nf  a  number  of 
quantities  the  result  should  he  expressed  to  the  same  de- 

gree of  accuracy  as  that  observed  in  measuring  the  several 

quantities."  Remembering  thai  Laplace's  'Philosophical 
Essay  on  Probabilities'  was  published  in  1744.  it  is  truly 
amazing  that  in  1912  such  nonsensical  flapdoodle  as  this 

could  timl  publication  in  the  proceedings  of  a  learned  society 
and  be  quoted  by  supposedly  well  informed  journals.  No 
clearer  evidence  could  he  desired  that  many  engineers  are 
devoid  of  any  understanding  of  the  theory  of  probability,  the 
difference  between  mathematical  computation  ami  experi- 

mental observation,  and  the  correction  and  adjustment  of 
BSUrements.  Surely  it  ought  to  be  unnecessary  to  point 

out  that  the  quotient  of  100-f-3  is  equal  to  33.3333+, 
hut  that  if  the  value  3  has  been  determined  by  experiment 

or  measurement  to  have  a  true  value  lying  somewhere  be- 
tween 2.0  and  3.1.  then  the  value  of  the  quotient  lies  be- 

tween 32.2  and  34.5.  and  33  is  a  sufficiently  precise  ex- 
pression of  the  quotient,  under  the  circumstances,  'hi  the 

other  hand,  if  we  have  a  series  of  100  determinations  of  ili«' 
value  of  the  divisor,  the  measured  results  varying  between 
2.0  and  3.1,  then  it  will  he  safe  for  ordinary  purposes  to 
assume  that  the  average  is  correct  within  0.1102.  and  say, 

for  example,  that  the  true  value  is  not  less  than  3.01.'!  nor 
greater  than  3.015.     The  exact  expression  for  the  probable 

error  is :  p.  e.  =  0.6745    \   — — l— ̂ -    — — —where  n  is  the 
n(»-l) 

number  of  determinations,  and  d,  d,  d„,  etc.,  the  difference 

between  each  and  the  arithmetic  mean.  Obviously  by  in- 
creasing n  or  decreasing  d,  any  desired  degree  of  accuracy 

may  he  attained.  The  error  in  the  determined  figure  will 
depend  upon  the  methods  of  computation  employed ;  thus 
the  average  error,  the  mean  square  error,  or  the  probable 
error  may  be  computed.  The  relation  which  exists  between 

these  may  be  obtained  from  Merriman's  'Method  of  Least 
Squares;    or   Wright    and   Hayford's   'Adjustment   of   Ob- 

.  two  In-ok-  with  who  ma\ 

In-  railed    upon   to  make    pi 

at    l.-ast    a    superficial    familiarity,      Ostwald'i    Th. 

chemical  Measurements'  may  also  !«•  read  with  profit   by 

eng   The  differenci   between  corrections  and  errors  i-  not  .d 

ways  appreciated.    Thus,  in  measuring  a  length,  the  • 

of  changea  in  temperature  upon  the  tape  used  causes  carta 

■ii  the  length  as  determined,  but  the  amount  of  the 
nun  may  he  determined  with  as  great  a  degree  of 

precision  as  the  work  may  warrant,  while  the  effect  "i  ■ 

tree  branch  which  deflects  the  tape  fr    it-  true  eatonarj 
curve,  or  from  a  straight  line,  cannot  be  determined  and 

allowed.    According  to  the  importai    of  the  work,  a  cor 
responding  amount  of  care  is  taken  to  prevent  ti   cur 

ren.'c  of  sueh  experimental  errors  and  determine  the 
amount  of  all  ascertainable  corrections.  The  nature  of  the 

work,  therefore,  tixes  the  measure  of  precision  required.  In 

cutting  a  pump-room  underground,  it  will  probably  suffice 
to  tix  its  dimensions  by  pacing  or  by  use  of  a  yardstick.  In 

-eiiinu'  the  foundation  holts  for  the  pump  a  steel  tape  will 
be  necessary,  while  in  boring  the  cylinders  repealed  measure 
ment  with  a  micrometer  caliper  is  essential.  The  workman 
who  measured  the  room  with  a  caliper,  or  the  pump  cylinder 
with  a  yardstick  would  be  regarded  as  a  simpleton,  yet  in 
computations  from  experimental  data  engineers  frequently 
make  no  less  reprehensible  blunders.    Innumerable  insta   a 
could  be  cited,  but  we  forbear.  The  most  common  blunder 

arises  from  using  a  value  experimentally  determined  either 

;^  divisor  or  dividend,  and  neglecting  to  observe  v.  hat  the 
nature  of  the  quotient  thus  obtained  really  is.  Thus  if  the 

gold  content  of  an  assay  sample  is  determined  with  a  prob- 
able error  of  $1,  and  the  sample  is  divided  into  100  parts 

and  one  of  these  re-determined,  the  probable  error  will 

again  he  $1.  But  if  each  of  these  is  assayed  and  I  he  arith- 
metical mean  taken,  the  probable  error  of  the  mean  will  be  a 

very  small  quantity  indeed.  If  an  erroneous  determination 

is  multiplied  by  a  constant,  its  error  is  also  multiplied,  simi- 
larly where  erroneous  determinations  are  added  the  errors 

are  summated.  The  influence  of  a  continued  series  of  errors 

is  too  commonly  disregarded.  The  sample  cut  across  the 
face  in  a  gold  mine  may  differ  considerably  from  the  true 

average  value  of  the  orebody  at  that  point,  but  that  does 
not  constitute  a  valid  reason  for  assaying  the  sample  by 

crude  methods,  nor  for  carelessness  in  computing  and  idol- 
ling  Ihe  results.  A  chain  is  no  stronger  than  its  weakest 
link,  hut  the  way  to  get  the  best  service  from  it  is  to  watch 
that  link,  and  not  by  weakening  all  the  other  links  in  like 

degree.  Where  all  the  links  are  weak  the  probability  ilia! 
mi"  of  thrm  will  break  is  obviously  much  greater  than  if 
only  one  is  weak. 

All  of  which  leads  us  to  a  fundamental  defect  in  the 

methods  of  education  pursued  in  many  technical  schools. 

It  is  declared  that  the  demand  of  industry  is  for  specializa- 
tion, and  as  the  time  which  the  student  is  willing  lo  devote 

to  his  education  in  school  is  limited,  the  fundamental  prin- 
ciples of  physics  and  chemistry,  and  their  applications,  are 

hastily  passed  over  and  the  time  of  the  student  spent  upon 
details  of  practice,  which  are  expected  (o  yield  him  quick 
returns  in  the  shape  of  a  well  paid  position.  Thus  the 
future  is  discounted  for  the  quick  returns  of  the  present. 

There  can  he  no  doubt  that  an  intelligent  man  who  has  had 
a  thorough  general  training  can,  if  he  wishes,  by  entering 
an  assay  laboratory  make  himself  in  time  a  better  assayer 

than  the  man  whose  general  education  was  skimped  to 

afford  lime  for  a  long  course  in  assaying.  The  same  prin- 
ciple holds  good  throughout,  and  an  engineer  need  not  be 

reminded  that  upon  the  excellence  of  his  foundation  will 
largely  depend  the  character  of  the  building  be  plans  to 
erect. 
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Success  from  Sticking  to  the  Job 
By  E.  P.  Mathewsoh 

"I  want  to  avoid  the  pedantic  style  of  oratory  and  talk 
tii  you  as  one  who  has  had  a  little  experience  in  your 
chosen  profession,  to  those  just  entering  the  arena.  It  has 

been  suggested  to  me  by  your  president  that  I  give  you 

some  account  of  my  own  personal  experiences  and  those 
of  friends  of  mine  who  have  become  prominent  in  the 

mining  and  metallurgical  world.  If  you  will  pardon  my 

speaking  for  myself,  I  will  give  you  a  brief  account  of  my 
career. 

After  graduating  from  college.  I  was  fortunate  in  se- 
curing a  position  as  assistant  topographer  on  the  geological 

survey  of  Canada.  I  had  several  months  experience  in  that 
line,  returning  home  at  (he  expiration  of  the  survey.  I 

found  nothing  in  my  chosen  line  of  work,  and  so  I  tem- 
porarily took  a  position  as  clerk  in  a  wholesale  establish- 

ment, all  the  time  looking  out  for  something  in  the  pro- 
fession. Nothing  turned  up  that  winter,  so  I  made  up  my 

mind,  after  consulting  with  some  friends,  to  try  ray  for- 
tune in  the  Western  United  States. 

I  obtained  a  letter  of  introduction  from  the  late  T.  Sterry 

Hunt  to  a  man  who  was  engaged  in  lead-silver  and  copper 

smelting  in  Colorado.  This  man  had  been  a  pupil  of  Hunt's 
and  had  gone  West  shortly  after  graduation  and  amassed 
a  considerable  fortune.  I  did  not  know  a  soul  in  the  state 

of  Colorado,  but  I  met  some  people  in  Denver  who  gave 

me  the  following  advice:  "Go  to  the  gentleman  to  whom 
yon  have  the  letter  of  introduction  and  present  the  letter, 

and  if  lie  tells  you  he  has  no  position  vacant,  ask  him  it' 
he  will  allow  you  to  push  a  slag-pot  away  from  the  fur- 

naces." I  went  to  Pueblo  the  following  day  and  presented 
my  letter.  It  so  happened  that  the  night  assayer  had  just 

resigned,  bo  1  was  offered  the  position  as  night  assayer  of 

slags  an.l  refinery  products  at  the  magnificent  sum  of  $.~)0 
per  month,  the  work  being  13  hours  night  shift  for  two 
weeks  and  11  hours  day  shift  for  two  weeks.  I  liked  the 
work  and  it  seemed  to  agree  with  me. 

At  the  time  of  entering  the  employ  of  the  company. 
known  as  the  Pueblo  Smelting  &  Refining  Co..  there  were 

13  technical  graduates  ahead  of  me.  Shortly  after  I  en- 
tered the  employ  of  the  company  the  manager  who  had 

given  me  work  resigned  and  left,  and  a  new  man  was  put 

in  charge.    A  little  later  the  metallurgist  was  offered  a  g   I 

position  in  Australia,  and  lie  left.  He  was  followed  by  the 
assistant  metallurgist,  and  within  a  short  time  so  many 

changes  occurred  in  the  technical  force  that  I  found  my- 
self assistant  superintendent  in  the  plant  before  I  had  been 

two  years  in  the  employ  of  the  company. 
Mine  was  rather  an  exceptional  case.  I  was  assistant 

superintendent  only  one  year  when  the  superintendent  re- 
signed, and  I  was  appointed  superintendent  of  the  lead  de- 

partment, there  being  another  superintendent  of  the  copper 
department.  Shortly  afterward  the  superintendent  of  the 
copper  department  resigned,  and  the  manager  asked  me  to 

take  charge  of  both  departments;  at  the  same  time  telling 
me  that  the  wages  of  the  men  in  the  copper  department 
would  have  to  be  cut  in  half.  This  was  a  very  pleasant 
opening,  as  yon  can  imagine.  I  went  to  the  foreman  of  the 

copper  department,  explaining  my  new  position  and  the  de- 
cision of  the  management  regarding  wages.  The  foreman 

told  me  politely  that  he  and  his  men  would  quit,  which 
they  did. 

r  thereupon  took  some  men  from  the  lead  department  ami 
put  them  in  charge  of  t lie  copper  furnaces.  I  had  never 

seen  a  charge  of  cop]  ci'  refined,  but  there  was  an  article 
published  in  the  one  of  the  American    Institute  of 

Mining   En  by   Thomas   Egleston,   which   described 
fully  the  operation  of  refining  copper  in  the  Lake  country. 

I  got   this  article  and  camped  at   the  works  for  "ill  hours, 
n  1    -  i  bat  je  of  tl  i   ipi  r  furnaces  in 

every  step  of  the  process.     Whi  I    _■•<  stack  1  would 
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retire  to  the  office  and  consult  the  article,  the  result  being 
that  we  ladled  the  biggest  charge  of  copper  that  had  ever 

been  taken  out  of  the  funiace,  and  thai  charge  was  oi 
best  quality  ever  taken  from  that  furnace.  After  that 

things  went  enoothly  enough  in  the  copper  department,  as 
the  men  I  had  broken  in  took  up  their  work  readily,  and  as 
they  were  accustomed  to  furnace  work,  it  was  not  difficult 
to  train  them  to  handle  copper. 

I  want  to  say,  for  the  benefit  of  you  young  men.  that  tic 

salaries  paid  in  those  days  were  not  what  are  paid  nowa- 

days for  similar  service.  My  salary,  as  assistant  super- 

intendent, was  $12o  per  month,  and  that  laj'ge  sum  was 
only  obtained  after  strenuous  efforts  on  my  part  to  have 
the  management  recognize  my  ability.  That  was  the  only 
time  in  my  life  that  I  ever  asked  for  an  increase  in  wages: 

but  the  manager,  I  knew,  had  no  knowledge  of  the  value  of 
a  technical  man:  and  I  was  aware  that  in  other  establish- 

ments in  the  vicinity  men  in  my  position  were  paid  consi- 
derably more  than  I  was. 

I  remained  with  the  Pueblo  Smelting  &  Refining  Co.  until 
the  year  1897.  At  that  time  the  Guggenheim  family  had  a 
number  of  smelting  establishments,  one  of  which  was  at 

Pueblo.  The  late  Benjamin  Guggenheim  asked  me  to  enter 

the  employ  of  M.  Guggenheim's  Sons  and  take  charge,  as 
manager,  of  their  Philadelphia  plant  at  Pueblo — the  idea 
being  that  as  soon  as  I  found  a  man  to  take  my  place  I 
should  be  transferred  East.  The  transfer  was  made  about 

three  months  after  entering  their  employ,  and  I  was  placed 
in  charge  of  the  refineries  at  Perth  Amboy,  N.  J.  During 

the  next  live  years  I  was  sent  out  to  various  parts  of  the 

country,  including  Mexico,  and  was  for  two  years  in  South 
America,  at  Antofagasta.  Chile,  representing  my  employers. 

My  experience  in  South  America  was  interesting.  We 

had  rented  a  smelting  plant  from  a  South  American  com- 
pany that  supplied  us  with  the  ore,  and  we  divided  the 

profits  from  the  operation  of  the  smelter.  It  was  a  strange 
thing  to  live  on  a  desert,  on  the  shore  of  the  ocean  and  to 

receive  the  ore  from  the  mines,  about  30  miles  away  and 

a!  about  three  miles  greater  altitude.  The  water  used  for 
the  furnace  jackets  and  for  the  boilers  was  salt,  pumped 

from  the  sea:  water  for  culinary  purposes  was  brought  in 

a  pipe-line  across  the  desert,  a  distance  of  about  200  miles. 
This  water  came  from  an  altitude  of  about  12,000  ft.  above 

sea-level,  and  consequently  the  pressure  on  the  pipe-line  had 
to  he  relieved  at  frequent  intervals  by  means  of  relief 
tanks,  in  which  were  openings,  whereby  the  dust  of  the 

desert,  (consisting  of  salt,  sand,  and  borax)  got  into  the 
water,  necessitating  the  distillation  of  all  water  used  for 
drinking.  A  little  distilled  water  is  all  right,  but  for  a 

steady  'diet'  is  not  to  he  recommended.  In  other  parts  of 
the  coast  and  in  the  town  near  the  smelter  salt  water  was 

distilled  for  culinary  purposes. 

After  two  years  in  that  port  I  returned  to  New  York 

and  shortly  afterward  my  association  with  M.  Guggen- 

heim's Sons  (who  had  in  the  meantime  joined  interests  with 
the  American  Smelting  &  Refining  Co.)  was  severed.  A 
few  months  later  I  was  offered  a  position  in  Montana  as 

superintendent  of  blast-furnaces  at  the  Washoe  smelters, 
then  just  constructed.  This  position  I  took  and  a  few 
months  later,  owing  to  the  resignation  of  the  manager.  I 

was  placed  in  charge  of  the  plant  and  have  remained  there 
ever  since. 

I  will  now  give  you  brief  accounts  of  the  lives  of  several 
men  who  are  or  have  been  prominent  in  the  mining  world. 

First.  I  recall  a  friend  who  was  at  one  time  employed  by 
the  Pueblo  Smelting  &  Refining  Co.  of  Colorado.  The  man 
was  a  graduate  of  Freiberg.  He  came  to  Pueblo  one  day 

without  any  acquaintance  in  the  town:  he  applied  for  work 
at  the  smeller:  was  given  a  wheelbarrow  and  shovel  and  a 

position  as  laborer  in  the  sampling  mill.  He  did  not  men- 
tion the  fact  that  he  was  a  graduate  of  Freiberg,  but  it  so 

hap]  ened  that  the  furnaces  were  out  of  order  and  he 

ed  a  him  to  the  foreman  in  charge  as  in  a  good  way 

to  bring  the  furnaces  around.  The  foreman  reported  tli" 
matter  t"  the  manager  and  the  manager  asked  him  if  he 

knew  anything  about  furnaces.  He  said  he  did  "know  a 
little,"  so  the  manager  gave  him  a  trial  as  an  assistant  about 
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tiir    furnaces.     II. •   proved   ilmi   be  knew   Ins   work   ud 

iali)  in-  «.i-  idvi   I  until  be  »»>  pit   I  is  eba 
the  plant    Leaving  thai  plan)  later  on,  !><■  took  chargi 
■nalting  plan)  in  i   ther  part  ol  Colorado  and  be  was  then 

offered  ■  poaiti   -  metallurgist  to  t >i«-  Broken  Hill  eom- 

piiny  in  Australia.  This  position  be  accepted  with  many 
ousgivinga,  bnl  h  proved  thai  it  was  the  beginning  of  the 

making  of  his  fortune.  Be  limit  up  the  smelting  industry 
fur  ilir  Broken  Mill  company  and  than  interested  himself 

in  other  companies  in  Australia)  finally  retiring  with  a 
large  fortune  a  ten  yean  ago.    He  -till  retains  an  ii 
in  the  Murk. 

Another  man  took  a  verj  humble  position  with  a  placer 
■tilling   n|ian\  in  California,  showed  himself  to  be  .< 

assayar;  then  later  was  pul  in  charge  "t  some  -mall  qnarte 
properties;  from  there  be  was  called  i"  Booth  Africa  at  tin' 

time  id.'  Band  was  coming  into  prominence;  showed  his 
ability  as  an  executive  in  organizing  some  of  the  big  prop- 

erties there  ami  managing  them,  ami  is  today  01   t'  the 
must  highly  paid  consulting  engineers  in  the  world. 

Another  man.  nearer  home,  worked  for  years  as  assayer 
in  Anaconda,  then  in  a  similar  position  mi  tin'  Pacific  Coast, 

rising  in  ii.,'  position  i.t'  chief  assayer  at  a  large  plan) ;  then 
was  offered  a  position  as  assistant  to  one  of  tin'  managers 
in  Smith  Africa  mi  the  Rand,  which  he  accepted,  lie 
filled  that  position  satisfactorily  ami  was  advanced  to  the 

managership,  ami  after  Beveral  years'  service  in  that  ca- 

pacity retur   I  t..  America  to  take  up  the  work  of  consult- 
ing engineer,  representing  the  capitalists  win.  had  been  his 

employers  on  the  Kami. 

Another  man  who  began  with  nick  ami  shovel  around  a 
smelter  ami  gradually  worked  his  way  up  t"  the  superin- 

tendence ..I'  one  of  tin-  large  Colorado  smelters,  was  trans- ferred to  Butte,  where  he  conducted  some  of  the  earliest 

experiments  in  the  use  of  magnesite  brick  I'm-  the  lining  of 
converters;  from  there  drifted  into  the  mining  end  ol'  the 
business  and  is  today  one  of  the  leading  consulting  mining 

ami  metallw 

-ther  man  began  a-  .1  field  assistant   to  the   United 
ogical  Survey,  «  >..|  state  Qeologial  of 

Wj   ii-.  an. I  from  there  drifted  to  Arizona,  where  i»  be 
came  connected  with  the  Coppei   Queen   U  I         His 
ability  soon  placed  him  at  the  head  ••!  the  technical  tom 

that  company,  ami  from  that  he  was  transferred  to  other 

larger  concerns  ami  given  more  authority,  ami  today  i-  the 
general  manager  of  one  ..t  the  largest  concerns  in  M 

Another  young   man    Bought    employment    at    the    Washoe 
sn  .it.r  a  tew  years  ago  a-  a  laborer,  said  nothing  bI   t  his 
technical  knowledge,  bnl  pnl  in  a  formal  application  for 

a  position  when  a  vacancy  occurred  in  .the  technical  staff. 

lie  was  offered  a  position  ami  we  wen-  surprised  to  find 
that  he  hail  been  working  lor  us  for  months  as  a  laborer. 

lie  proved  his  ability  in  the  technical  line  ami  when  the 

opportunity  was  offered  •■!  a  transfer  to  another  ,   ipany, 
ai  an  increase  of  -alary,  he  accepted  it.  ami  today  is  the 
assistant  superintendent  oJ  "i   f  the  largest  companies  is the  country. 

Many   young  men   at    Anaeon.la   ami    Unite   have   worked 
their  way  up,  ami  today  there  are  dozens  of  technical  men 

employed  about  the  mine-  ami  smelters  who  an    the  mail 
to  advancement. 

The  main  things  to  lie  remeiiihereil   are:   not    t"  he  afraid 

I"  tackle  any  job  that  turns  up;  never  he  above  your  pnsi 
lion;  he  sober,  diligent,  and  faithful  in  business;  be  true 

to  your  friends  and  to  your  employers;  learn  to  treat  your 

associates  and  the  men  under  yon  as  men;  and  as  soon  as 
yon  can  find  the  right  girl  (provided  yon  have  enough 

money  to  pay  for  the  license)   I  advise  yon  to  get  married. 
Do   not    wait    to    make   your    fortune    before   d   sing   your 

wife;  if  yon  do,  the  chances  are  99  in  loo  that  yon  will 
never  have  one. 

Nitrate   export    taxes    for   1911 

$30,154,110. 

Chile    amounted    to 

Metal  Production  in  Eastern  States 

The  total  value  of  the  mine  output  of  gold,  silver,  cop- 
per, lead,  and  zinc  in  the  Eastern  or  Appalachian  states 

for  the  year  1911,  according  to   II.   D.  McCaskey  of  the 

I".  S.  Geological  Slavey,  was  $11,787,942,  against  $10,127.- 304  in  1910.  This  represents  the  production  of  96  nunc-. 
many  of  them  very  small.  The  total  gold  output  from  all 
mines  was  770952  fine  oz..  valued  at  $159,370.  a  decrease 

from  1910  of  $20,152,  and  the  silver  production  (recov- 

ered entirely  in  refining  the  gold  and  copper  produced) 
was  108,1115  fine  oz..  valued  at  $57,296,  an  increase  over 

IHIO  of  $7835.  Of  the  gold  output  in  1911  the  placers 
yielded  1447.28  fine  oz..  or  nearly  19%,  the  quartz  ores 
5699.64  fine.  oz.  or  74%,  and  the  copper  ores  562.60  line 
oz.  or  7%,.  This  7%  was  derived  from  801,842  short  tons 

of  copper  ore  mined,  having  an  average  gold  and  silver 

value  of  $0,085  per  ton,  against  774,040  tons  in  1910.  hav- 
ing a  gold  and  silver  value  of  $0,076  per  ton. 

The  copper  produetion  from  copper  and  iron  ores  was 

19,605,3.86  lb.,  valued  at  $2,450,674,  an  increase  of  1,681,- 
974  lb.  in  quantity  and  of  $174,401  in  value  as  compared 

with  the  figures  for  1910.  All  the  increase  in  output  was 
credited  In  the  mines  of  the  Ducktnwn  district  in  Tennes- 

see, which  contributed  96%  of  the  output  in  1911  and 

94%  in  1910.  The  copper  ores  yielded  an  average  of 

24.4  lb.  of  copper  per  ton  of  ore  in  1911,  against  23.2  lb. 
in  1910. 

The  production  of  lead,  which  was  nearly  all  from  lead- 
zinc  ores,  was  .834,742  lb.,  valued  at  $37,563,  an  increase 

of  635.892  lb.  in  quantity  and  of  $28,813  in  value  over 

the  output   in   1910. 
The  zinc  output  in  1911  was  159,351.558  lb.,  figured  as 

recoverable  spelter,  valued  at  $9,083,039,  which  shows  an 

increase  over  the  production  in  1910  of  18,475,072  lb.,  hav- 

ing a  value  of  $1,475,741.  The  output  of  zinc  and  zinc- 
lead  ores  was  413.332  short  tons  in  1911,  against  411,381 

tons  in  1910.  New  Jersey  produced  97%  of  the  zinc  out- 
put of  Hie  Eastern  states,  the  remainder  being  derived 

from  the  lead-zinc  belt  in  Tennessee  and  Virginia  anil 
from  the  mine  of  the  Northern  Ore  Co.,  near  Edwards, 
New  York. 

The  accompanying  condensed  tabular  statement  of  the 
production  of  these  metals  in  the  Eastern  states  in  1911 
is  taken  from  the  report. 

State. 

Alabama .   
Georgia   
Maryland  and  Pennsylvania. 
New  Jersey   
North  Carolina   
South  Carolina   
Tennessee   
Virginia  and  New  York   

Total  1911. 
Total  1910. 

Ore 

mined. 

Short  tons. 
0,300 
3.737 

219.80S 
374,0134 

'  21,810 

9.302 004,538 
18,405 

1.25S.144 
1.252,231 

Gold. Silver. Copper. 

Fine  av 
915. 00 

1,096.51 .43 

3, 399.  89 

'1ST.  21 

502.17 
14S.  22 

7.709.52 

8,974.03 

Fine  02 
171 
212 

87' 

943 
11 

100,060 

21 

10s, 105 

91,595 

P  ounds. 

605,110 

18,850,276 
90, 000 

10,005,380 
17,923,412 

Lead. 

Pounds. 

Mi.  742 

834,742 19s, 850 

Zinc. 

Pounds. 

154, 890, 900 

2. 234, 000 
2, 220, 658 

159.351,558 
140,875,886 

MINE  PRODUCTION  OF  GOLD,  silver,  COPPER,  AND  LEAD  IX  THE    EASTERN   STATES   IX    1911. 

Total 

value. 

J19.007 
35, 182 83.194 

.,  Si's,  7S1 

70,  782 
20,414 

',  551 .  774 

I7S. SOS 
11,787.94? 

10,127.3(14 
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The  Castle  Dome  Lead  District,  Arizona 

By  J.  Nelson  Nevus 

The  Castle  Dome  mining  district  lies  along  the  south- 
western base  of  the  Castle  Dome  mountains  in  Yuma  county, 

Arizona,  ahout  30  miles  north  of  Dome,  a  station  on  the 
main  line  of  the  Southern  Pacific  railroad,  21  miles  east  of 

Yuma.  It  is  IS  miles  east  of  the  old  Castle  Dome  landing 

on  the  Colorado  river,  which  was  the  shipping  point  for 

most  of  the  high-grade  lead  ore  produced  in  the  early  days 
before  the  railroad  was  constructed.  The  elevation  is  about 

1300  ft.  and  the  climate  is  exceedingly  dry,  rainfall  prob- 

ably rarely  exceeding  six  inches  per  year.  While  unpleas- 
antly hot  in  summer  the  climate  is  always  salubrious  and 

is  exceptionally  fine  the  greater  part  of  the  year.  There  is 

a  limited  supply  of  ironwood,  mesquite,  and  palo  verde 
growing  in  the  washes,  but  this  is  not  sufficient  to  serve  as 

a  source  of  fuel  beyond  the  preliminary  development  of  tin' 
mines.  The  wagon-road  from  Dome  to  the  mines  is  un- 

usually good.  Close  to  Dome  it  crosses  the  Gila  river  where 

there  is  a  mile  of  fairly  heavy  sand  in  the  dry  season,  while 
in  the  rainy  season  there  are  short  periods  when  the  river 
is  entirely  impassable.  For  the  remainder  of  the  distance 

the  road  leads  gradually  upward  over  a  gravel  plain  and  is 
almost  as  hard  and  well  drained  as  a  macadamized  street. 

The  rise  from  the  river  to  the  mines  is  1000  ft.  On  one 

trip  1  covered  the  30  miles  in  an  hour  and  ten  minutes  by 
automobile  '_roin<_'  in.  and  in  five  hours  and  fifteen  minutes 
by  mule  team,  on  the  return  trip. 

The  geology  of  these  ore  deposits  is  rather  simple.     The 

DIAGRAM   OF  \K.IX   SYSTEM. 

high,  rugged  mountain  range,  of  which  the  Castle  Dome 

peak  is  the  most  prominent  feature,  is  a  volcanic  uplift  and 

has  been  the  source  of  extensive  flows  of  eruptive  rock, 

mostly  of  a  basic  nature,  that  have  occurred  intermittently 

over  long  periods  of  time.  One  of  the  earlier  eruptions 
was  a  fine-grained  diorite  which  extended  out  for  an  un- 

known distance  from  the  mountains,  but  has  been  buried 

by  the  wash  forming  the  present  surface  of  the  plain. 
During  later  seismic  disturbances  along  the  trend  of  the 

mountain  range,  this  diorite  was  tilted  upward  along  its 
edge  toward  the  mountain  and  became  fractured.  These 

fractures  occur  irregularly  throughout  an  indefinite  zone 
several  miles  long,  and  not  as  one  or  more  continuous  fis- 

sures. The  veins  were  discovered  where  they  outcrop  on 
the  very  low  foothills,  and  many  of  them  have  been  fol- 

lowed out  under  the  wash  to  considerable  distances.  Prob- 

ably the  persistence  of  the  veins  out  under  the  level  plain 

is  due  to  the  present  surface  of  the  plain  covering  what 
was  the  lower  slope  of  the  mountain  at  the  time  the  fissures 

were  formed.  The  sketch  is  an  ideal  representation  of  the 
vein  sy. 

The  outcrops  of  all  the  veins  are  largely  stoped  for  a  dis- 
tant   i    three  miles,  beginning  at  the  De  Luce  property, 
which    is   the    ni  I    of   the   chain   of   mines.      The 

stopes  indicate  that  a  lens  of  solid  galena  was  discovered 

at  the  surface,  as  practically  no  attempt  has  been  made  to 
mine  or  develop  the  concentrating  ore.  Near  the  south  end 

of  the  De  Luce  property  several  shallow  shafts  have  been 
sunk  on  the  vein  without  finding  the  solid  galena  streak,  and 

these  show  the  vein  structure.  In  one  of  these  the  vein  at 

the  surface  is  4  ft.  wide,  sharply  walled  by  diorite.  and  the 

tilling  is  ribboned  ealcite  carrying  unoxidized  inclusions  of 

galena  and  assaying  about  &%  lead  and  ti  oz.  silver.  To  the 
south  200  ft.  another  shaft  shows  the  vein  to  be  2  ft.  wide 

and  containing  double  that  amount  of  galena  in  nodules  up 

to  4  in,  diameter.  Near  the  south  end-line  a  shallow  pit 
shows  the  vein  with  a  sharply  defined  hanging  wall,  but 

poorly  defined  foot-wall,  and  the  ribbon  structure  is  less 
distant.  The  gangue  is  ealcite  with  inclusions  of  galena 
and  fiuorite.  At  the  De  Luce  mine  the  vein  is  distinctly  a 

fissure  in  diorite.  There  are  small  outcrops  of  an  acidic 

roek  near  the  vein,  but  there  is  no  evidence  that  this  rock 

lias  influenced  ore  deposition  either  on  this,  or  any  of  the 

neighboring  properties.  Farther  to  the  south  some  of  the 
dumps  show  schist,  and  it  is  said  that  in  some  cases  the 
vein  occurs  between  schist  and  diorite.  This  may  he  the 
basal  schist  of  Yuma  county,  but  it  is  more  probably  i 

locally  metamorphosed  phase  of  the  diorite.  The  vein-filling 
varies,  hut  the  chief  gangue  minerals  in  the  order  of  their 

predominance  are  ealcite.  fiuorite.  gypsum,  barite,  and 
witherite.  In  a  few  places  galena  has  been  oxidized  to 

sandy  carbonate,  and  minium  and  wulfenite  occur  occasion- 

ally. Calcite  is  said  to  occur  as  an  important  gangue  min- 
eral only  within  150  ft.  of  the  surface,  below  which  it  gives 

place  to  fiuorite.  The  latter  mineral  occurs  almost  uni- 
versally with  the  galena,  and  the  typical  ore-section  is  a 

corv  of  solid  galena  ranging  from  3  in.  up  to  2  ft.  in  thick- 
ness, enclosed  within  a  foot  or  two  of  mixed  fiuorite  and 

galena.  Yery  frequently  the  galena  streaks  occur  along 

the  hanging  wall,  underlain  by  fiuorite.  Clearly  these  two 
minerals  are  intimately  associated  in  the  vein  in  varying 

proportions,  and  form  an  ore  which  can  be  cheaply  mined, 

crushed,  and  separated.  The  general  strike  of  the  veins  is 

northwest  and  southeast  and  they  dip  steeply  northeast, 
toward   the  mountains. 

The  De  Luce  mine  is  the  northernmost  of  the  group, 

and  has  been  known  at  various  times  as  the  'Fera  mine.' 
the  'Castle  Dome  mine,'  and  the  'La  Lola  mine.'  From 
the  south  end-line  the  vein  can  be  traced  by  outcrop 
and  through  the  mines  for  1400  ft.,  to  where  it  disappears 

under  the  wash,  just  north  of  Shaft  No.  1.  How  far  the 

vein  will  continue  north  of  this  point  can  be  determined 

only  by  development.  The  shaft  is  an  incline  on  the  vein 
2211  ft.  deep,  and  the  vein  exposed  in  the  workings  to  the 
north  is  from  3  to  4  ft.  wide,  and  samples  that  I  took 

assayed  from  5  to  20%  lead  and  from  7.3  to  3.3  oz.  silver. 
As  the  ore  is  fiuorite  with  included  galena  masses  of  small 

size,  very  little  dependence  should  be  placed  on  moil  sam- 
l  les.  The  former  operators  contented  themselves  with 

mining  only  the  solid  galena,  and  did  no  development  be- 

yond the  limits  of  the  high-grade  ore.  This  is  true  of  all 

the  mines.  The  orebody  occurring  in  this  mine  is  irregu- 
lar. 450  ft.  long,  and  was  stoped  to  a  depth  of  about  3011 

or  3511  ft.  It  is  said  that  the  bottom  levels— 350  and  400 

ft. — show  from  2  to  4  ft.  of  ore  ranging  from  30  to  lim, 
lead.  This  could  not  be  verified,  as  the  water  stands  at 

the  300-ft.  level.  The  old  irregular  slope  is  open  to  water, 

and  the  walls  are  firm.  A  few  pillars  of  low-grade  ore 
show  the  usual  mixture  of  fiuorite  and  galena,  also  in  many 

places  some  of  this  is  left  on  the  walls,  but  probably  it 

would  not    pay  to   reopen   the  slopes  and  mine  it. 

A  peculiar  feature  of  this  mine  is  that  al  Shaft  No.  2  the 
stope  leaves  the  vein  which  it  has  followed  south  of  that 
point  and  follows  a  distinctly  different  vein  some  ten  feet 
in  the  font-wall.  This  condition  was  noted  on  two  levels, 

but  it  remains  to  be  proved  by  development  whether  the 

two  veins  will  continue  to  cany  ore.  or  whether  this  con- 

dition is  due  to  a  'linked'  structure  in  the  fissure — in  which 
case  the  unexplored  portions  may  be  expected  to  feather 

out  quickly.    The  exposures  of  both  veins  are  so  strong  that 
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there  mcou  lo  be  a  probability  thai  two  distinct  on'  bearing 
other  within  ifii  feel  and  than  tlivi 

■  ! i.  wide  .111.1  an  practieallj  son 
tuition-,  from  ii'  o  baton  water-level,  consequently 
ii  i»  raadil.v  appreciated  thai  the  mine  must  have  yielded  ■ 

•    in  proportion  to  the  rain-area  u 
peel  working  is  Shaft  Mo.   I.  which  i-  wid 

to  Ik-  I7n  ft.,  ..i  »iii(-ii  the  last  7n  ft,  is  said  in  in'  in  profit 
able  i in-  hIiii-Ii  baa  ni'i  been  mined.    The  surface  equipment 
is  negligible,  the  shafts  are  very  small  and  no  attempt  ha* 
Ixvn  made,  either  ai  thia  <ir  any  of  the  other  properties,  to 
develop  along  eeonomie  lines.    The  type  of  the  rein  fissures, 
tlu-  natiiri-  am!  eompoeition  hi  the  gangue,  and  the  lateral 

I  of  the  veins,  indicate  that  they  may  be  ex\  eeted  i" 

that  level.    Tins  water  is  poWble  and  the  mpply  i-  said  i" 
,M'  el   i  10,000  una  no  springs  ol  eon 

nee  in  the  neighbor!)   I.  but  Hi. 
bilitiea,  and  in  ease  the  region  develops  important   n 
water  can  be  pumped  from  the  region  ol  the  Colorado  I 
Freight  on  ore  to  the  railroad  ihould  not  exeeed  -  :.  as  ii 
ran  Im-  contracted  at  $350.    There  i-  sufficient  fuel  at  i*4 

eord  for  prelii   arj   work,  but  not  niflleienl   for  -\ 
tensive  operal   s,    The  vein  walls  are  firm  and  il   re  i^ 
soft  and  is  ideal  for  concentration.    Ai  present  the  Qu 
rannol  be  regarded  as  an  asset,  bul  il  maj  become  salable 
in  the  future,  .is  a  remarkably  pure  grade  could  be  supplied. 
Seven  shipments  ol  ore  from  the  De  Luce  mine,  totaling  ton 
ions,  averaged  70°j   lead  and  30  oz.  silver,  the  two  extrei 

WASH    COVERING   OUTCROP.    1IE   LICK   MINE. 

<    \STLE  DOME  PEAK    FROM  THE   MINE. 

LOOKING  .SOUTH  ALONG  VEIN  SYSTEM. 

DUMPS  AT  DE  LUCE  MINE. 

■continue  to  a  considerable  depth  below  the  present  workings. 
The  Arkansas  mine  adjoins  the  De  Luce  group  on  the 

south,  and  is  on  the  continuation  of  the  same  vein.  The 
entire  outcrop  has  been  stoped  across  the  shoulder  of  a  low 
hill,  a  distance  of  some  300  ft.  The  depth  is  said  to  be 
about  300  ft.,  but  the  old  works  are  inaccessible.  The  walls 

are  diorite  and  the  dump  consists  chiefly  of  fluorite,  all  I  lie 
galena  having  been  sorted  out.  Southeast  from  the  Arkan- 

sas mine  are  scattered  many  other  old  properties  now  idle. 
Apparently  these  are  all  in  the  condition  of  the  De  Luce 

property,  namely,  that  the  high-grade  galena  has  been 
stoped  to  a  depth  of  200  to  300  ft.,  and  no  attempt  has 
been  made  to  develop  or  concentrate  the  lower-grade  ore. 
Among  the  properties  in  this  district  that  have  been  partly 
developed  are  the  New  Deal,  Flora  Temple,  Lady  Edith, 
Chilson,  Sonora,  William  Penn,  Silver  Dollar,  and  Nole- 
check. 

The  general  conditions  affecting  the  development  of  these 
mines  are  fairly  good.  The  most  serious  problem  is  the 
absence  of  water,  but  as  the  De  Luce  mine  found  water  at 

.300  ft.  it  is  probable  that  other  mines  will  also  reach  it  at 

being  65.8%  lead  with  28.9  oz.  silver  and  72.2%  lead  with 
2R.fi  oz.  silver.  Shipments  from  other  mines  are  said  to 
have  maintained  this  standard. 

Chromite  production  in  the  United  States  in  1911 
amounted  to  120  long  tons,  valued  at  $1629,  according  to 

W.  C.  Phalen  in  an  advance  chapter  from  'Mineral  Re- 
sources of  the  United  States  for  1911,'  just  published  by 

the  U.  S.  Geological  Survey.  This  figure  of  production 
represents  the  amount  that  was  actually  sold  or  entered 
the  market.  The  quantity  mined  was  considerably  greater, 
but  some  of  the  ore  mined  did  not  enter  the  market  owing 
in  part  to  a  somewhat  curtailed  demand  and  in  part  to 
the  difficulty  of  transporting  it.  The  ore  sold  came  from 
Shasta,  Siskiyou,  and  Tehama  counties,  California.  Some 
ore  was  reported  as  having  been  mined  in  Converse  county, 
Wyoming.  California  ore  is  used  principally  in  the  manu- 

facture of  furnace  linings. 

Coal  has  been   discovered  north  of  Santiago,  Chile,  in 
the  province  of  Aconcagua. 
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Prospecting  Frozen  Ground 
By  Leon  Perbet 

•The  process  of  working  platinum  alluvial  deposits  is  in 
the  main  similar  to  thai  adopted  in  gold  mining,  although 

.1  great  difference  does  actually  exist  in  certain  technical 

details.  The  methods  of  prospecting  to  be  described  apply 

equally  to  gold  and  platinum  deposits.  They  have  not  been 
confined  to  the  practice  prevailing  in  the  Ural  mountains, 
but  also  deal  with  methods  in  use  in  other  parts  of  Siberia. 

Everywhere  along  the  Urals  and  in  Siberia  it  is  the  ac- 

cepted rule  in  place  the  prospecting  pits  or  bore-boles  in 
straight  lines  across  the  alluvial  deposit  The  system  of  dis- 

tributing the  prospecting  pits  or  bore-holes  al  the  corners  or 
centres  of  squares,  as  is  the  practice,  for  instance,  in  CaK- 

ia,  when  prospecting  alluvial  deposits  tor  dredging,  is 
□ol  in  use  in  Russia.  To  determine  accurately  the  direction 

of  the  line  of  pits  de]  i  freat  extent  upon  the  experi- 
ence and  powers  of  observation  '»i  the  prospector,  and  even 

becomes  a  sor!  of  special  gift,  similar  to  the  power  of  diag- 

nosis in  a  doctor.  1  kn.m-  of  many  instances  where  the 
metal-bearing  portion  of  the  deposit  was  not  found  o 
to  the  line  of  prospecting  pits  being  wrongly  placed,  and 

when  the  direction  was  altered  it  disclosed  a  rich  pay-streak. 
In    plaees   where  there   is   little   snow   during  the   winter. 

and  where  the  temperature  for  three  or  four  months  keeps 

al  25  i"  "in  C.  below  zero  i    13  to    58°F.),  as.  for  insi 
in  the  Amur  province  or  on  the  eastern  siile  of  Lake  Baikal, 

the  frost  is  successfully  use. I  tor  sinking  pits,  by  a  method 

called  'frost  prospecting.'  This  method  is  the  following: 
At  the  beginning  of  the  winter,  before  the  frost  has  set  in. 

pits  are  sunk  to  water-level;  witli  the  advent  of  heavy 
frosts,  the  pits  freeze  hard.  When  the  sides  and  the  bottom 

of  the  pit  an-  frozen  to  a  thickness  of  '_'  or  ;>  ft. — and  in 
the  localities  named,  this  would  lake  place  alter  a  week  or 

ten  days  of  heavy  frosts  in  the  tirst  half  of  November — 
Small  piles  of  wood  are  placed  in  the  bottom  of  the  pits; 

they  are  called  'burners'  and  after  having  been  set  alight, 
they  thaw  the  fro/en  ground  for  approximately  half  an 
arshine  (14  in.)  all  round.  As  soon  as  thawed  it  is  dug 

out  of  the  pit.  The  pit  is  allowed  to  freeze  for  a  few  days 
and  the  operation  is  repeated,  so  that  by  alternately  freez- 

ing and  thawing  the  pit  is  sunk  to  bedrock.  The  whole  an 
in  tins  method  consists  in  being  aide  to  determine  corn 

the   amount    of   w   I    required    tor   the   •burner,'   and   the 
;nt  of  heat  derived  from  it.  bearing  in  mind  that  the 

draught  increases  with  the  depth  of  the  pit.  Too  large  a 

'burner'  would  completely  thaw  the  frozen  wall  which  keeps 
the  water  from  the  pit.  and  this  would  speedil]  lie  inundated 

I 'ripped.'  as  tin      -  On  the  other  hand,  an  excessively 
small  'burner'  would  thaw  too  little  ground,  and  the  sinking 
would  he  delayed.  There  are  no  rules  for  determining  the 

size  of  the  'burner',  and  it  depends  solely  upon  the  experi- 
ence of  the  workman,  skilled  and  experienced  workmen 

jreat  success  bj  their  ability  in  determining  the 
ntity  of  wood  required  by  the  nature  of  the  ground. 

Gravel  possesses  a  greater  power  of  conducting  heat  than 

clay  soil,  and  therefore  requires  less  fuel  than  the'  latter. 

Slimy  ground,  or  ground  that  produces  a  slimy  mud  which 
prevents  the  heat  from  penetrating,  is  rather  more  difficult 

t"  thaw.  Care  musl  he  taken  that  after  each  thawing  a 
protecting  layer  of  En  d  should  remain  about  1  ft. 

thick.  This  the  experienced  Siberian  workmen  can  tell  by 
the  sound  when  tapping  the  bottom  and  sides  of  the  pit 

with  the  butt-end  of  a  pick.  When  the  frozen  ground  is 
thick,  tapping  produces  a  dull  sound,  while  when  it  is  thin 

Mild  will  he  resonant    [the  pit  'rings,'  as  they  say). 
Winn  a  pit  become  drowned  in  consequence  "I  being 

over-fired  it  is  difficult  to  freeze  out  again.  Tf  this  happens 
they  allow  the  accumulated   water  to   freeze  and   then   take 

.■IT  a   thin   top  sli   l    the  ice.  hut   not   all   of  it.  and   allow 

the  pit   to  free  tin    tor  a   few  days  while  the  layer 

•Abstract  from  an  article  on  'Gold  and  I'latinum  Alluvial 
Deposits  in  Ru  ore  the  Inst.  Mln.  &  Met..  Lon- 

don, May  16. 

gets  thicker.  By  thus  taking  the  iee  off  in  slices  they 

manage  to  gel  down  to  the  bottom  of  the  pit  This  opera- 
tion is  a  slow  one,  and  occasionally  to  expedite  matters 

conical  sheet-iron  pipes  of  7-in.  diam.  at  the  closed  bottom 
end,  and  LO-Uk,  diam.  at  the  top  end.  are  placed  in  the  pits 
in  rows;  they  are  loaded  to  prevent  Boating,  and.  as  they 

allow  the  cold  air  to  get  to  the  bottom  of  the  pit,  they 

hasten  the   freezing  process. 

Before  putting  the  pipes  into  position  enough  earth  is 
thrown  into  the  water  of  the  inundated  pit  to  dirty  it.  be- 

cause dirty  water  freezes  quicker  than  clean  water.  When 

the  area  covered  by  the  pipes  has  frozen  hard,  a  little 

warm  water  is  poured  into  them,  a  thin  layer  of  ice  sur- 

rounding the  pipes  is  thawed,  and  the  latter  can  he  pulled 

out  without  difficulty.  This  explains  the  conical  shape  .,!' 
the  pipes.  No  timbering  of  any  kind  is  necessary,  since 
the  frozen  sides  of  the  pit  stand  well.  The  raising  of  the 
excavated  material  to  the  top  is  done  either  by  a  shovel  or 

with  a  bucket  and  windlass.  The  first  system  is  the  cheap- 
est, and  the  Siberian  workman,  especially  in  the  Amur 

provinces,  has  attained  an  astonishing  amount  of  skill  in 
throwing  the  material  to  the  surface,  and  in  keeping  sep- 

arate piles  of  the  material  mined  from  each  quarter-arshine 

(7  in.)  of  depth.  The  piles  are  distributed  along  the  peri- 
phery of  a  circle  at  a  distance  of.  approximately,  two 

arshines  (56  in.)  from  the  pit.  On  approaching  one  of 

these  pits  it  is  an  extraordinary  sight  to  see  the  dirt  bi 

thrown  np  at  regular  intervals  and  to  find  that  eaeh  shovel- 
ful, with  almost  mathematical  precision,  falls  on  one  of  the 

many  surrounding  heaps.  These  are  afterward  washed  to 
determine  the  metal  content. 

The  dimensions  of  the  pits  are  generally  0  by  11  or  10 

bj  id  quarter-arshines  (5  ft.  3  in.  by  ti  ft.  5  in.  or  5  ft. 

1(1  in.  by  ■">  ft.  10  in.).  A  Siberian  prospector,  standing  ill 
the  bottom  of  a  pit  of  these  dimensions,  can  throw  the 

excavated  material  from  a  depth  of  25  quarter-arshines 
(14%  ft.),  and  there  are  crack  men  who  can  throw  it  from 

a  depth  id'  I'd  or  even  '24   feet. 
The  depth  to  which  this  kind  of  working  may  he  carried 

depends  not  only  on  the  strength  and  skill  of  the  workman, 

hut  also  on  the  nature  id'  the  ground,  (iravel  being  tighter, 
and  separating  more  easily  from  the  shovel,  can  he  thrown 
out  from  a  greater  depth  than  heavy  clay  soil.  Generally 

speaking,  one  can  say  that  when  throwing  the  excavated 
material  with  a  shoved  a  pit  may  be  sunk,  on  an  average,  in 

gravel  tec  25  quarter-arshines  (14%  ft.),  and  in  clay  to  20 
quarter-arshines  (11  ft.  8  in.).    If  the  depth  of  the  pit  is 

greater,  'shelves'  are  resorted  to.  thai  is.  recesses  are  made 
in  the  walls  of  the  pits,  in  which  rest  small  beams.  A  floor 

of  boards  or  poles,  covering  about  half  the  pit's  section,  is 
made  on  these  beams.  The  material  excavated  is  then 
thrown  out  in  two  stages. 

The  pit  is  entered  and  left  by  means  of  a  rope.  Tt  is 

essential  that  this  he  well  protected,  as  when  lighted  the 

strong  draught  causes  the  'burner'  to  Hare  up  in  an  instant. 
At  a  depth  of  more  than  25  or  '2S  ft.  a  windlass  is  required, 
but  in  'frost  prospecting'  they  endeavor  to  do  without  it  as 
much  as  possible.  The  sinking  of  the  pits,  being  intermit- 

tent, would  necessitate  a  windlass  at  each  pit;  in,  addition 

they  require  one  or  two  men  to  work  them. 
The  workmen  are  divided  off  into  pairs,  a  workman 

having  the  righl  to  choose  his  mate.  A  pair  of  these  work- 
men are  given  30  pits,  which  they  usually  sink  in  the  course 

of  the  four  winter  months,  from  November  to  March,  or 

until  the  heavy  frosts  cease.  On  an  average  3  ft.  of  sink- 
ing is  done  per  single  clay  shift.  Besides  the  sinking  of  the 

pit  it  is  also  pari  of  the  men's  duties  to  cut.  transport,  and 
break  up  the  wood  lor  the  'burners.'  The  number  of  pits 
above  mentioned  enable  (he  workmen  fo  easily  attend  to  all 

of  them  iii  turn  without  their  hems'  tempted  to  fire  them 

too  frequently.  The  'burners'  are  lit  always  at  nightfall, 
and.  where  large  prospecting  operations  are  in  progress, 

era]  line's  of  pits  present  a   fascine 

Taking  the  average  earnings  of  the  Siberian  workmen 
during  the  winter  months  as  Rs.  oil  ($25.75)   per  month,  ami 

the  average  depth  of  the  pits  as  30  quarter-arshines  (17'g 
ft.) — this  being  about  the  average  depth  of  the  alluvial  de- 
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posits  n[   the  Amur  ami  Trans-Baikal   province!     we  find 

thai  '.hmi  quarter  aral  li  i"i"  .1  coal  of  Ra.  100,  or, 
in  other  words,  t I1.1t  the  eosi  of  sinking  per  fool  amounts  to 

To  tlii!-  1 1 1  ii— t  be  added  the  salariet  paid  to  over 

.  the  n'-i  of  washing  the  Bamplee,  and  the  upkeep  oi  a 
fan  horses  which  are  given  to  the  workmen  in  turn  for 

earting  wood,  bnl  even  then  the  coal  of  sinking  does  ool 

ml   to  more  than  $0.46  per  foot.     The  consumption 
of   wood   varies   from   one-third   to   half  a   subic   - 

in. 'i  to  l.i  cords)  per  pit  of  from  is  to  20  ft.  in  depth. 
It  is  doubtful  whether  there  exists  a  cheaper  or  more 

convenient  method  of  working  than  thai  described,  and, 
bearing  in  mind  the  sparsely  colonized  settlements,  it  has 

the  important  advantage  of  being  entirely  free  from  b 

downs  lit'  any  kind,  which  are  the  unavoidable  adjunct  of 
all  methods  entailing  the  use  of  machinery.  The  absence  of 

a  heavy  equipment  renders  this  method  specially  suitable 

for  prospecting  work  in  distant  localities  for  prospecting 

parties  and  expeditions.  The  possibility  of  'frost  pros 

peeting1  requires  three  essential  conditions:  (o)  not  much 
snow;  1 /.  1  heavy  uninterrupted  frosts  during  a  tew 
months;  (c)  that  the  alluvial  deposit  should  not  be  1   leep. 

The  total  depth  of  the  alluvial  should  ool  exceed  30  ft., 
since  at  greater  depth  the  ground  either  freezes  slowlj  or 

else  lines  not  freeze  at  all.  If  the  depth  is  inure  than  2.~>  to 
30  ft.,  'frost  prospecting'  i^  resorted  to  for  that  depth,  but 
additional  sinking  is  done  in  the  ordinary  way. 

In  localities  with  heavy  snowfall,  the  pits  are  constantly 
being  tilled  and  covered  over  by  it.  This  causes  excessive 

work  through  the  necessity  of  cleaning  them:  while,  in  ad- 
dition, the  frost  cannot  take  effect  under  the  snow,  and  con- 

sequently the  sinking  proceeds  so  slowly  that  the  pits  do 
not  reach  bedrock  before  the  heavy  frosts  are  over.  This  is 

the  reason  why  'frost  prospecting1  is  not  practised  in  the 
Urals,  the  coast  provinces,  or  the  Yeniseisk  Government, 
although  the  cold  is  intense.  In  the  centre  of  the  Urals,  at 

the  platinum  mines  along1  the  River  Iss,  I  made  experiments 
with  the  view  to  introducing  this  method,  but  the  results 
were  unsatisfactory. 

The  second  condition  also  essential,  heavy  frosts  over  lone 

periods,  may  be  assisted  by  artificial  means,  particularly 

when  sinking  deep  pits  or  when  (he  cold  dues  not  quite 
attain  the  required  intensity.  The  artificial  means  may  be 
one  of  the  following  three: 

1.  In  this  method  the  pit  is  divided  into  two  halves  by  a 

cloth  brattice  across  its  width  and  extending  from  the  top 
to  within  3  ft.  from  the  bottom.  An  ordinary-sized  iron 
stove  is  placed  at  the  bottom  of  the  pit.  and  rests  on  iron 
rods  let  into  the  sides  of  the  pit.  It  is  lit  and  fired  from 
one  half  of  the  pit,  while  the  chimney  leads  into  the  other 

half.  This  needs  firing  twice  a  day  only;  a  strong  draught 

is  produced,  and  a  frost  of  not  more  than  -20  to  -22°C. 

1-4  to  -7.6°F.)  is  sufficient  to  freeze  the  pit  for  about  l1  2 
ft.  in  depth,  and  much  more  round  the  sides. 

2.  Here  the  pit  is  divided  by  a  brattice  in  the  same  way. 
with,  however,  this  difference,  that  the  two  divisions  are 

not  of  equal  size,  one  being  twice  as  large  as  the  other.  The 

brattice  extends  to  within  3  ft.  of  the  bottom.  The  larger 

division  is  covered  at  the  top  by  a  closely-fitting  floor,  into 

which  is  inserted  a  rectangular  wooden  pipe  made  of  tight- 
joined  boards  with  inside  dimensions  21  by  28  in.  At  a 

distance  of  4V2  ft.  above  the  floor  an  iron  grating  is  fixed; 

this  is  accessible  through  an  opening  provided  with  a  tight- 
fitting  door.  Through  this  opening  a  perforated  drum  of 

sheet  iron  is  placed  on  the  grating — it  contains  enough 
charcoal  to  keep  bunting  for  about  two  hours.  This  is  re- 

peated about  three  times  every  24  hours.  The  pit  is  frozen 
more  successfully  and  more  quickly  in  this  way  than  by 

method  No.  1,  but  method  No.  2  is  more  intricate  to  adopt. 
3.  An  iron  stove  is  placed  at  the  mouth  of  the  pit,  with 

two  pipes  of  3  to  4  in.  diam.,  one  the  smoke-stack, 

and  the  other  the  air-supply  pipe.  This  latter  extends 
downward  and  is  let  into  a  bottomless  iron  box  at  the  bot- 

tom of  the  pit.  The  iron  box  is  smaller  than  the  pit,  so  as 

to  leave  a  space  all  round  it  of  from  10  to  14  in.  The 
lower  part  of  this  box  is  connected  with  another  draught 

pipe  opposite  the  one  first  mentioned — this  leads  to  the  lop 

nl    the  pit.     The  two  pipes  mi  the  ibafl   are  mini' 

inn.,  with  telescoping  joints.    The  height  oi  tin-  iron  box  i* 

from  -'1  in  38  in.     Tin-  open  ride  of  the  box,  which  . 
waul   the  botl   f   the   pit,   nui-i    he   made  air-tight    by 

sinking    the    box    as    much    as    possible    and    piling    up    ■ 
round  it    The  doors  of  the  stove  should  shut  tightly,  which 
is  h.st  attained  with  asbestos  packing.      It    the  BtOVe  i- 

continually  alight,  the  bottom  of  the  pit  cat  .  by 
this    method    in    half    the    time    fur    either   of    the    first    two 

[1  I  tllOdS.      'file   sides   of   the    pit     freeze    mdepeli.  |l 
The  cost  ni  sinking  by  using  any  one  of  the  shove  three 

methods  is  about  the  same  as  with  freezing  without  forced 

draught.      In    the    Yeniseisk    district     expel  were 

made  with  air  blowers  to  hasten  the   freezing,  hut   they  re- 

quired  d   banical  energy,  which  meant  expense;  they  were 
cumbersome   ami    made   transport    difficult,   so   that    they 
were  abandoned. 

•|''io>|  prospecting'  also  admits  of  prospecting  the 
of  running  rivers.  To  carry  it  into  effect  the  he  covet 
the  river,  which  should  he  about  20  in.  thick  at  the  place 

where  the  pit  is  to  be  situated,  is  cut  away  about  12  in. 

over  a  section  of  7  by  9  ft.  The  cold  penetrates  the  re- 

maining ice,  and  in  a  few  days  the  ice  at  the  bottom  of 
the  place  which  has  been  laid  bare  has  again  attained  its 
former  thickness.  The  operation  of  sinking  or  stripping 

off  another  12  or  14  in.  is  then  repeated,  and  the  plan-  is 
again  left  to  freeze  for  five  or  seven  days,  according  to 

the  frosts.  By  continuing  this-  the  bottom  of  the  river  is 
eventually  reached  through  a  cylindrical  pit  sunk  through 
solid  ice.  which  sometimes  is  so  transparent  that  one  can 

see  through  the  walls  of  the  pit.  I  once  sunk  such  a  pit 

in  a  river  5  to  7  ft.  deep,  in  which  the  speed  of  How  at- 
tained 6  versts   (4  miles)   per  hour. 

The  chief  condition  for  this  work  is  that  the  picks  should 

be  very  sharp,  so  as  to  strip  the  ice  off  in  thin  layers. 
The  work  also  requires  great  precaution  and  experience; 
the  thickness  of  the  ice  remaining  at  the  bottom  of  the 

stripped  hole  is  ascertained  by  striking  it  with  the  butt 

end  of  a  pick-axe,  and  experienced  workmen  rarely  make 
a  mistake.  If  by  accident  the  ice  is  broken  through,  and 
water  rushes  through  the  opening,  the  best  means  to  stop 

the  inrush  is  to  replace  the  pick  into  the  hole;  the  cold 
from  the  steel  causes  the  hole  to  again  freeze  over  quickly 

and  the  pick  can  be  got  out  as  the  sinking  proceeds.  Wood- 
en wedges,  sometimes  used  for  this,  strain  and  crack  the  ice. 

The  greatest  cantion  is  necessary  when  the  bottom  of 
the  pit  is  reached,  as  it  is  here  .that  cracks  form  more 

easily  than  anywhere  else  in  the  pit.  I  believe  this  to 
he  due  to  a  certain  amount  of  shrinkage  of  the  ground 

from  the  ice  when  it  is  exposed  to  the  frost.  The  sink- 

ing of  more  than  one  or  two  pits  diametrically  across  the 
river  should  be  avoided,  since  this  impedes  the  current 
and  the  water  is  liable  to  raise  the  ice  in  various  places, 

causing  cracks  through  which  the  pits  are  flooded.  The 
best  remedy  for  such  an  accident  is  to  instantly  stamp 

down  large  lumps  of  ice  into  the  pits,  which  will  quickly 
set  into  thick  masses  of  ice  and  can  then  be  dug  out  again 

without  difficulty.  The  conical  pipes  above  referred  to 

may  also  be  used  successfully  in  such  a  ease.  When  the 
pit  has  reached  the  bed  of  the  river,  it  is  left  for  about 
ten  days  to  freeze,  after  wdiich  the  first  burner,  a  small  one, 
is  lit,  and  it  is  considered  highly  satisfactory  if  6  or  7 
in.  of  the  ground  has  been  thawed.  Further  sinking  of 

the  pit  is  carried  on  as  above  described,  and  its  dimensions 
are  decreased  to  the  ordinary  size.  The  part  of  the  pit 

sunk  through  the  ice  is  made  larger — 7  by  9  ft. — in  order 
to  prevent  the  sides  of  the  ice-pit  melting  from  the  heat 
of  the  burners. 

A  few  districts  (such  as  the  greater  part  of  the  Lensky 

and  Irkutsk  provinces,  as  also  part  of  the  Amur  prov- 
ince) have  ground  which  is  perpetually  frozen.  Here  the 

pits  are  sunk  by  means  of  burners  in  the  same  way  as 
above  described,  with  this  difference,  however,  that  the 

firing  goes  on  continuously,  and,  while  the  burner  is  alight 
in  two  or  three  pits,  the  excavated  material  is  being  thrown 
out  of  the  remaining  two  or  three;  in  this  way,  up  to 

six  pits  per  day  can  each  be  thawed  and  excavated. 



MINING  AND  SCIENTIFIC  PRESS June  22,  1912 

The  Iron  Ranges  of  Michigan 

P.v  P.  B.  McDonald 

The  Marquette,  Menominee,  and  Gout-Hie  ranges  of 
northern  Michigan,  by  the  close  Of  the  season  of  1912,  will 

have  produced  approximately  250,000,000  tuns  of  iron  ore. 
Calling  $4  the  average  selling  price  per  ton  at  the  lower 
lake  ports,  the  total  value  approximates  $1,000,000,000.  It  is 

probable  that  at  least  as  much  more  will  he  produced  in 
the  future  as  has  been  mined  in  the  past,  making  a  grand 

total  of  $2,000,000,000.  The  estimating-  of  ore  reserves  on 
the    intricately   folded    Michigan    ranges    is    not    conducted 

DIAMOND-DRILLING  AT  NEGAUNEE.      THE  LANDS  WERE  CONSIDERED  VALUELESS 

FOR    YEARS    UNTIL    DEEP    DRILLING    DISCLOSED    LARGE  OREBODIES. 

with  the  ease  possible  in  predicting  the  future  of  the  great 
Mesaba  range  in  Minnesota  where  the  shallow  flat  deposits 

lying  just  under  the  surface  are  quite  accurately  delimited 

by  churn-drill  holes,  nor  is  there  any  great  necessity  for 
trying  to  develop  ore  too  far  ahead  of  actual  mining.  It 
is  predicted  that  the  deeper  iron  deposits  of  Michigan  will 

that  Mr.  Finlay  says  of  the  Iron  River  district :  "All  these 
comparisons  would  lead  one  to  believe  that  this  district 
would  produce  110.000,000  tons  by  the  time  it  reaches  the 

state  of  development  in  which  the  other  districts  are  now." 
Yet  his  figure  for  total  tonnage  expected  from  the  district 
ir.  only  42,122,000.  One  mine  at  Iron  Mountain,  the  Chapin 

of  the  I  .  S.  Steel  Corporation,  has  produced  18,000,000 
tons  of  ore  and  is  estimated  to  contain  9,000,000  tons  more ; 

this  total  of  27,000,000  tons  at  the  lower  lake  ports  would 

be  worth  $108,000,000  at  $4  per  ton.  The 
old  Lake  Superior  mine  at  Ishpeming, 

opened  in  1S57,  has  shipped  ore  every  year 
since,  making  a  total  of  15,000,000  tons, 

and  i>  estimated  to  he  good  for  twenty 

years  more.  The  Newport  mine  of  Ferdi- 
nand Schlesinger  at  Ironwood,  assessed  at 

$3,535,000  for  ore  in  the  ground,  had  a 
lax  levied  against  it  in  1011  of  $100,000. 

During  the  season  of  1010  there  were  77 

mines  on  the  Michigan  iron  ranges  which 

made  shipments  of  "i'c;  at  the  present  time 
several  of  these  are  closed  because  of  dull 

limes  iii  the  iron  market.  There  arc.  how- 
ever, a  number  of  new  mines  developing 

which  will  ship  ore  for  the  first  time  with- 
]!i  the  next  Iwo  years;  this  is  particularly 
true  in  the  Iron  River  district,  where  a 

dozen  diamond-drilled  properties  are  being 

developed  by  shafts  for  producing  ore. 

The  prevailing  business  conditions  of  the 
country  have  each  year  a  marked  effect 

upon  the  Lake  Superior  iron  mines.  It  is 
predicted  that  the  lowering  of  the  import 
duty  on  iron  ore  will  permit  most  of  the 

blast-furnaces  on  the  Atlantic  seaboard  to  obtain  their  ore 

from  Cuba,  Newfoundland,  Sweden,  or  Brazil,  while  the 
Rocky  Mountain  and  Pacific  Coast  states  will  probably  get 

ore  from  deposits  in  their  own  territory  or  from  Oriental 
countries,  such  as  China.  This  leaves  to  the  Lake  Superior 

district   the   furnishing  of  iron   ore  to  the  great  industrial 

THE   NEW    STEEL   AND   CONCRETE   ORE-DOCK   UNDER   CONSTRUCTION   AT    MARQUETTE  FOR  THE  CLEVELAND-CLIFFS   IRON    CO. 

be  producing  ore  when  the  Mesaba  is  a  barren  waste,  even 
though  llie  latter  now  overshadows  the  older  districts  in 
amount  of  ore  blocked  out. 

J.  R.  Finlay.  in  his  l'ecent  appraisal  of  mines  for  the 
State  Tax  Commission,  put  a  value  of  $110,150,000  on 

Michigan's  iron  ore  reserves,  his  estimate  of  the  present 
worth  of  ore  in  the  ground  being  50c.  per  ton;  no  value 

being  put  upon  unexplored  iron-ore  formation,  of  which 
there  is  a  large  amount.  As  an  example  of  the  conserva- 

tism of  this  estimate  of  future  production,  it  may  be  noted 

territory  extending  from  the  Appalachians  to  the  Rockies. 

Michigan  is  particularly  fortunate  in  the  large  amount 

of  unexplored  territory  likely  to  contain  iron  formation; 
recent  developments  in  the  Iron  River  and  Crystal  Falls 

districts  by  independent  companies  have  indicated  the  pos- 
sibilities in  this  direction,  as  have  the  discoveries  by  the 

Cleveland-Cliffs  Iron  Co.  on  the  Swanzy  range  south  of 
Xagaunee  and  at  North  Lake  west  of  Ishpeming.  There  is 
a  great  amount  of  territory  underlain  by  iron  formation, 

lying    between    the    Marquette   range    and    the   Menominee 
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blin  Co.  bi  dip  needle  • 
Mid  diamond-drill  work  (here  during  the  past  winter.    Other 
|irou  Iwceu  Iron  River  ami 

'ii-in,  iiml  Iron  Moun 

lam.  Michigan;  bet«  end  Crystal  Palls;  and  in 
iln  Atkina  northwest  <•<  [ton  River. 

There  bavt  ided  innovations  in  tin'  prae- 
tbi   Mi'  -  dnring  ilif  pa.-t  tan  years.    The 

olil  method  "i  exploration  by  -haft-  ami  teal  pita  ha-  largely 
diamond-drilling  by   which   orebodiee   are 

bed  for  !■•  a  depth  of  3000  ft    The  tendency  bat 
toward   fewer  ami  more  permanenl  shafts,  with  concrete 

ing  mi  popularity  a-  a  lining.    Electric  haulage  under- 

ground i>  common,  and  several  water-powers  have  been  de- 

sakktv   DEVICES  ABOUND   MACHINERY   AT   MINKS  OP 

IRON*    MINING   COMPANY. 

veloped  to  furnish  power  for  hoisting  am]  compressing  air. 
At  Vulcan  mi  the  Menominee  river  the  Perm  Iron  Mining 

('"..  a  subsidiary  of  the  Cambria  Steel  Co..  is  successfully 
Operating  the  Sturgeon  Falls  plant;  at  Marquette  the  Cleve- 

land-Cliffs Iron  Co.  has  completed  its  Carp  river  plant  for- 
furnishing  power  to  its  mines  in  the  Marquette  and  (iwinii 
districts ;  near  Iron  Mountain  the  Peninsula  Power  Co.  is 

developing  the  Twin  Falls  water-power  for  retailing  power 
to  independent  companies  in  Iron  River  ami  Crystal  Falls. 

Electricity  has  been  successfully  applied  to  hoisting  ma- 
chinery, either  directly  or  through  a  motor  generator  set 

which,  though  costly,  eliminates  peak  loads  at  the  power- 

bonse.  Air-compressors  are  run  directly  by  electric  power. 
Changes  in  underground  practice  have  tended  toward 

lighter,  quicker  rock-drills,  run  by  one  man,  or  two  ma- 
chines in  a  heading  run  by  three  men;  the  application  of 

water  to  the  drill-hole  for  removing  chippings  has  heen 
the  subject  of  much  experiment  and  has  been  solved  in  a 

variety  of  ways,  depending  upon  the  ground.  Carbide 

lamps  are  gaining  favor  in  place  of  candles  or  'miners'  sun- 
shine.' In  surface  construction,  steel  head-frames  are  com- 

mon, as  are  steel  and  brick  buildings;  concrete  is  used  a 

great  deal,  and  the  so-called  Try-rib'  concrete  construction 
for  building  has  proved  satisfactory  in  service  and  is 
cheaper  than  brick. 

Manganese  ore  deposits  occur  at  Cay  bay  in  the  Dutch 
part  of  the  island  of  St.  Martin.  West  Indies,  not  far  from 

the  town  of  Philipsburg  and  quite  near  the  sea.  Some  ten 
or  twelve  years  ago  two  shipments  of  manganese  were 

made  to  New  York  and  sold  readily,  the  analysis  showing 
about  44  or  45%  manganese.  Not  long  ago  the  deposit 

was  visited  by  a  Dutch  government  engineer,  whose  opinion 

was  favorable.  Though  there  are  outcrops  of  manganese 
in  various  parts  of  the  island.  Cay  bay  is  the  only  place 
from  which  ore  suitable  for  shipping  has  been  obtained. 

Mine  Accidents  and  Their 
Prevention 

By  Kn  K, *ln    the    hunt     tor    and    production    of    gold,    silver,    and 
other  metals,  men  are  called  upon  to  follow  a  vocation 

which  i>  extremely  hazardous.  To  lessen  the  Dumber  oi 

accidents  ami   fatalities  i-  certainly  worthy  of  the  time. 
attention,  and  thought   of  our  heal   men.     The  old   world   is 

farther  advanced  than  are  we  in  the  matter  of  providing 
lion  for  the  toilers  and  in  iakim_"  ears  of  those  hit 

dependent     by    reason    of    fatal    accident-.       It     is    realized 
there  that  the  greatesl  and  beet  resources 

of  any  nation  are  its  pro.  liner- ;  those  who 
work,  and  that  when  you  add  to  their  health 

and    COmforl    and    hy    the    pa  .1    en- 
forcemenl  of  wise  ami  wholesome  laws, 

protect  them,  yon  add  to  their  -<■!!  respect, 

increase  then-  earning  power,  and  thus  add 
to  ami  conserve  one  of  the  greatest  of  the 

IS.  From  a  humane  stand- 
point all  agree  thai  tie'  prevention  of  acci- 
dents i-  absolutely  necessary.  From  a  busi- 

ness standpoint  it  is  equally  wise.  Dr. 
Kaufman,  president  of  the  German  [nsur- 

I  lep.nl  incut,  say-:  "The  wisdom  of 

giving  employers'  associations  all  possible 
freedom  of  action  becomes  especially  evi- 

dent in  accident  prevention.  Recognizing 

that  it  is  of  prime  importance  to  prevent 

injury,  since  compensation  will  never  re- 
place a  father  who  luis  been  killed  or  make 

up  for  lost  limbs,  state  officials  and  ollicers 

of  employer-'  associations  bave  concen- 
trated their  efforts  upon  prevention,  and 

with  wonderful  results.  Scientific  accident 

prevention  is  now  recognized  as  a  special 

and  important  branch  of  technical  engineer- 
ing. Invention  and  prevention  have  gone  hand  in  hand  in 

this  work  as  advance  agents  of  civilization.  The  workers' 
lives  preserved    an-  maintenance  and  increase  of  our  na- 

tional resources  and  gives  plentiful  returns  for  the  heavy 
financial  burdens  which  social  insurance  places  upon  our 

economic  structure."  Dr.  Spiecker,  chairman  of  the  League 

of  German  Employers'  Associations,  says  "Twenty-live 
years  have  changed  obligatory  results  to  voluntary  per- 

formance. Today  everybody  who  views  the  situation  with- 
out prejudice  must  acknowledge,  and  does  acknowledge, 

thai  the  task  of  employers'  associations  in  this  field,  pre- 
vention and  compensation,  is  a  great  blessing,  not  only  to 

the  workers,  but  to  the  industries  and  the  nation.  It  is 

perfectly  evident  today  that  higher  efficiency  in  industries 

has  been  secured  hy  increased  workers'  efficiency,  all 
brought  about  by  relieving  our  workers  from  worries  and 
distress  on  account  of  sickness,  injury,  superannuation,  and 

invalidism.  The  spirit  which  enters  into  this  problem  is 

best  illustrated  by  the  fact  that  in  addition  to  the  system- 

atic work  carried  on  by  the  state,  employers'  associations, 
and  individual  employers,  a  large  fund  was  raised  a  few 

years  ago  by  voluntary  subscription  among  employers  and 

the  general  public,  for  the  special  purpose  of  stimulating 
ami  promoting  accident  prevention  through  investigation, 
education,  and  invention.  The  occasion  for  the  establishing 

of  this  fund  was  the  silver  wedding  of  the  German  Em- 
peror. He,  with  the  best  men  of  the  nation,  believes  that  a 

monument  of  this  sort  is  of  greater  lasting  value  than 

marble  or  bronze." 
It  might  not  be  amiss  to  quote  from  a  recent  speech  made 

by  Mr.  Roosevelt  along  the  same  line.  He  said:  "Let"  us 
remember  also  that  conseiYation  does  not  stop  with  the 
natural  resources,  but  that  the  principle  of  making  the 

best    of  all   we  have  requires  with  equal  or  greater  insist- 

•Address  before  the  Engineers'  Club,  Mackay  School  of 
Mines,  by  the  Mine  Inspector  of  Nevada. 
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lal)  stop  the  waste  of  human  life  in  industry, 
and  prevent  the  waste  of  human  welfare  which  flows  from 

the  unfair  use  of  concentrated  power  and  wealth   in  the 
is  of  men  n  mess  for  profit  binds  them  to  the 

of  what  they  do.  We  have  no  higher  duty  than  to 
promi  of  the  individual.     There  is  no  surer 

road  to  the  efficiency  of  the  nation."  Men  who  have  given 

the  question  thought  agree  that  protection  to  the  'soldiers 
of  industry  adds  to  the  strength  of  the  nation.  But  how 

to  gel  that  protection  is  the  question. 
Superintendents  and  managers  know  from  experience 

that  the  expense  of  providing  better  working  facilities  is 
more  than  returned  by  the  confidence  the  workman  has  in 

his  employer,  and  this  awakening  and  strengthening  of  his 

energy  which  comes  from  the  knowledge  that  his  employer 
has  his  interest  at  heart  and  is  doing  everything  possible 

for  his  protection.  It  has  been  well  said  "His  is  the  mental 
attitude  of  the  soldier  who  knows  he  is  fighting  under  a 

capable  leader  and  who  stands  ready  to  go  through  fire  and 

water  if  necessary."  These  superintendents  and  managers 
are  frequently  denied  this  possible  advantage  by  the  folly  of 

a  niggardly  board  of  directors,  far  removed  from  actual  op- 
erations, and  whose  knowledge  of  mining  is  so  limited  they 

cannot  look  beyond  the  original  cost  of  some  device.  I 

often  think  what  a  blessing  it  would  be  if  many  of  the 

managers  could  follow  the  example  set  by  Admiral  Dewey, 

and  cut  off  all  communication  leading  to  the  board  of 
strategy  and  use  their  own  judgment. 

In  times  past  it  was  perhaps  true  that  liability  laws 

passed  by  the  states  have  been  a  fruitful  source  of  dis- 
satisfaction and  friction  between  employer  and  employee. 

But  in  late  years,  especially  since  a  majority  of  the  courts 
have  defined  more  clearly  the  contributory  negligence  clause, 

employers,   es]   tally   the  more  humane  ones,  have  taken 

more  interest  in  providing  systems  of  relief  and  preven- 
tion, many  of  which  are  models  and  have  attracted  the  at- 

tention of  thinkers  in  that  line.  The  mandates  of  common 

humanity  should  cause  all  to  get  together  on  this  important 

Subject.  In  Nevada,  since  the  passage  of  the  present  em- 

ployer's liability  law,  the  mine  managers  have  met  and 
exchanged  ideas  on  the  subject  of  accident  prevention! 

Such  meetings  are  bound  to  bring  good  results.  Why  not 
go  farther  in  these  meetings  and  take  in  the  miners?  Let 

them  know  they,  too,  have  a  duty  in  this  connection.  A 
man  working  daily  in  an  atmosphere  of  danger  becomes 

careless  of  his  surroundings  and  thoughtlessly  takes  chances 
uncalled  for  and  which  he  would  not  take  were  they  called 

to  his  attention.  Almost  daily  men  not  only  expose  their 

own  lives  but  those  of  others.  Many  of  them  do  not  under- 
stand that  they  are  asked  to  do  or  not  to  do  a  certain  thing 

because  of  the  law.  Bosses  cannot  constantly  watch  over 
them,  therefore  they  must  share  in  the  responsibility  of 
carrying  out  the  law.  Let  all  meet  together,  discuss  frankly 
our  responsibilities,  tell  one  another  what  is  expected,  and 

a  better  feeling  will  prevail.  Only  a  short  time  ago,  while 
standing  at  the  collar  of  a  shaft  of  one  of  the  mines  in  the 

southern  part  of  the  state.  I  saw  a  cage  loaded  with  men 

come  up.  the  'eager'  was  on  the  cage,  and  the  gates  on  the 
which  under  the  law  must  be  closed  when  hoisting 

men,  were  open.  I  do  not  believe  he  understood  the  urgent 

need  of  the  gates.  How  much  better  equipped  he  would 
be  to  fill  such  ;i  position  of  responsibility  if  he  could  but 
attend  a  meeting  and  hear  disetissed  the  duties  of  a  eager 
and  the  terrible  consequences  which  are  almost  sure  to 

follow  any  carelessness  on  his  part.  Let  him  know  that  he 

ae  of  the  spokes  in  the  wheel  of  industry,  that  the  law 

wants  to  protect  him.  and  in  turn  wants  him  to  help  pro- 
tect others.  Occasionally  men  may  be  seen  riding  on  cages 

with  tools,  Contrary  to  orders;  in  fact  there  are  many  in- 
fractions of  the  law  which  could  and  would  be  done  away 

with  were  they  discussed  in  the  meetings  of  the  different 

labor  organizations  in  these  joint  meetings  as  before  sug- 

gested. 
Unfortunately  for  the  industry,  many  men  work  in  the 

mines  in  positions  where  not  only  their  own  but  the  lives 

of  others  may  be  sacrificed  through  a  failure  to  compre- 
hend an  order,  but  who  can  neither  speak  nor  understand 

I  lie  English  language.  Such  a  condition  is  deplorable,  and 

Steps  should  he  taken  by  the  law-making  power  to  curtail. 
as  Ear  a-  possible,  ilii~  growing  evil.  The  other  day  I  went 

through  a  property  where  most  of  those  employed  under- 
ground were  viable  to  speak  or  understand  our  language. 

and  there  was  a  sharp  contrast  with  the  conditions  in  mines 

in  Virginia  City  where  English-speaking  miners  are  em- 
ployed. Here  the  boss  and  men  discuss  conditions,  and 

any  orders  given  are  readily  understood.  In  the  other,  well, 

it  was  impossible  to  make  them  understand  either  by  w-ords 
or  -igns.  and  the  boss,  in  an  effort  to  enlighten  them,  goes 

through  signs  and  gesticulations  that  would  make  a  mute 
think  himself  a  professional  linguist.  The  bosses  have 
given  strict  orders  for  the  men  to  pick  down  the  places 
in  which  they  work,  to  timber  when  necessary  and  plenty 

of  timbers  are  provide.!,  and  not  to  place,  burning  candles 
around  on  the  timbers.  And  yet  I  found  flagrant  violations 
of  those  orders,  and  when  the  boss  would  take  the  pick  and 

sound  the  hack  and.  finding  it  dangerous,  by  signs  and  mo- 
tions make  them  pick  down,  or  make  them  put  out  a  burn- 

ing candle  that  had  been  placed  on  a  timber,  they  would  look 
at  him  in  amazement.  Evidently  they  did  not  understand 

the  orders  given.  Xow  it  seems  to  me  when  a  person  un- 
able to  understand  the  language  spoken  by  those  in  charge, 

gets  hurt  or  killed,  even  though  he  has  violated  an  order 

.  the  company  should  be  held  responsible,  for  the  one 
issuing  the  order,  knowing  it  was  not  understood,  must  he 

presumed  to  have  done  it  merely  as  a  matter  of  form. 

Fortunate  indeed  is  the  young  graduate,  who  has  the 
health  and  strength  when  leaving  school,  who  secures  a  place 

in  the  mines  under  some  progressive  mine  manager.  Take 

a  position  as  shoveler,  learn  to  run  a  machine,  to  timber, 
contract  a  little  so  as  to  be  thrown  on  your  own  resources, 

study  the  different  methods  used,  get  right  in  and  be  one  of 

the  boys,  learn  their  customs,  see  what  they  have  to  con- 
ten, 1  with,  and  you  will  find  that  you  have  picked  up  many 

things  not  to  be  found  in  books,  and  you  will  be  the  better 
lor  it.  Add  to  your  technical  knowledge  practical  experience, 
knowledge  of  the  habits  and  desires  of  the  miners,  which 

is  only  gained  by  associating  and  working  with  them,  and 

your  services  will  he  sought.  Many  have  the  technical 
knowledge,  hut  by  reason  of  lack  of  knowledge  of  human 

nature  they  fail  when  called  upon  to  handle  men. 

The  history  of  mine  inspection  in  the  state  of  Nevada  is 
brief,  as  the  law  creating  the  office  of  Inspector  of  Mines 

was  only  passed  in  the  year  1909.  The  law  was  a  conn- 
promise,  as  a  bitter  fight  had  been  waged  against  the 
original  bill,  the  claim  being  made  that  it  would  cause  the 

closing-  of  many  mines.  The  present  inspector  was  ap- 
pointed deputy  at  that  time,  and  well  do  I  remember  the 

frowns  with  which  I  was  greeted  on  my  first  visit  to  many 

mines,  and  it  seemed  that  the  less  the  experience  of  the  man 

in  charge  the  darker  the  frown.  Many  seemed  to  regard 
the  mine  inspector  as  a  natural  enemy.  It  was  a  new  and 
untried  field  as  far  as  Nevada  was  concerned,  and  I  realized 

that  to  properly  place  the  functions  of  the  office  before  the 
people  one  would  have  to  move  with  great  care.  It  took 
some  time  to  get  acquainted,  but  after  getting  acquainted, 
all  learned  that  each  was  imbued  with  the  same  spirit; 

that  of  building  up  the  great  mining  industry  of  our  state. 
With  huge  areas  of  mine  development  comes  increased 

risk  to  the  men  employed  therein,  and  with  such  increased 
risk  comes  the  necessity  of  better  safeguarding  them.  So 
with  that  end  in  view  I,  believing  the  law  as  it  existed  failed 

to  meet  the  required  needs  for  better  protection,  reported 

to  the  Governor  and  Legislature,  and  made  certain  recom- 
mendations, whi  Br  drawn  up  as  a  hill,  introduced, 

and  passed  unanimously.  This  law  provides  that  only 

powder  enough  for  24  hours'  use  shall  be  stored  under- 
ground, and  then  only  in  such  a  place  that  its  accidental 

explosion  will  not  cut  off  the  escape  of  the  miners  working 

in  the  mine.  One  not  acquainted  with  the  facts  would  per- 
haps  say  that  provision  is  needless,  as  one  would  not  store 
sufficient  powder  underground  to  do  any  damage.  Prior  to 

the  passage  of  this  law  I  have  found  as  high  as  three  tons 
stored  underground,  and  that  hut  a  short  distance  from  the 
shaft.     Even   then  some  tried  to  argue  that   there  was  no 
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in   nearly   nil   llir  mining  states,  yet    «■•    I. .1111. 1 
tin-  mines  metal  ban  being  oaed.  Tin-  need  of  a  Ian  for 
bidding  the  tine  ine  was   forcibly   brought   to  my 

attention  by  the  killmi.'  ol  two  men  in  Manhattan.    A  mall 
■  .I  to  run  »  pomp  in  ii  shallow  shaft. 

:n  a  small  station  jn-t  ■  tew  feel  l>:nk  from 
tin.  shaft.    In  working  around  the  engine  the  gasoline  was 
exploded  and  the  tnmea  killed  the  men. 

Passing  hurriedly  by  the  sections  relative  lo  leaving  de- 
:  linilMTs  underground,  providing  for  indicators  on 

ds,  forbidding  men  riding  with  powder,  tools,  or  tim- 
ber,  I  come  to  section  19,  which  provides  for  ladders  in  nil 
sluitts.  and  thai  shafts  over  200  ft.  deep  shall  be  divided 
into  two  compartments,  one  of  which  shall  be  partitioned 
oiT  and  sal  aside  tor  a  ladderway,  and  that  landings  shall 
In-  placed  in  manway  at  intervals  of  30  ft.  and  al  all  work- 

ing levels.  When  I  Brsl  entered  this  work  there  were  mini's 
in  this  state  when'  tho  nii'ii  have  been  compelled  to  climb 
600  iinil  Ton  tt.  i  n  perpendicular  ladders,  and  the  only  way 
they  oould  rest  was  by  sitting  on  an  B  by  s-in.  wall  or  end- 

plate.  N".'1  a  platform  in  the  entire  distance.  If  a  man 
should  have  fallen  the  chances  are  he  would  have  stripped 
the  ladder  from  one  end  to  the  other.  Even  the  hiss  of  a 

boot-heel  by  one  Of  the  men  might  cause  the  loss  ..I'  many 
lives  by  knocking  olT  one  of  the  men  below,  he,  in  turn, 
knocking  off  Others  while  falling.  Some  of  t lit-  mines  .liil 
not  even  have  ladders  in  the  shafts,  and  only  the  one  outlet 
at  that  The  necessity  tor  keeping  at  least  one  raise  or 
winze  connecting  levels  is  certainly  apparent  to  all. 

The  need  of  section  20,  providing  for  more  than  our  exit, 
«a~  indelibly  written  on  my  mind  when  I  was  a  hoy.  One 
Of  the  mines  in  the  county  in  which  T  lived,  and  at  which 
1  sorted  ore,  took  tire,  or  rather  the  shaft-house  which 
covered  it  did.  The  fire  started  in  the  change  room  which 
was  directly  over  the  boilers.  Some  powder  had  been 
placed  on  the  top  of  one  of  the  boilers  to  thaw.  The  Barnes 
quickly  reached  the  powder  and  exploded  it.  knocking  a 
hole  in  the  boiler,  and  allowing  the  steam  to  escape,  thus 
leaving  powerless  the  engineer,  who  bravely  stood  at  the 
throttle  trying  to  hoist  the  cage.  This  mine  had  only  one 
outlet.  As  a  result  the  burning  building  over  the  shaft 
sucked  all  the  air  out  of  tbe  mine  and  ten  men  were  found 

on  the  500-ft.  level  dead.  Had  thai  shaft  been  equipped  as 
our  law  now  requires,  the  manway  would  have  been  bulk- 
headed  at  least  25  ft.  below  the  collar,  and  an  adit  run 

from  that  point  to  the  surface.  It  would  have  been  par- 

titioned off,  the'  hoisting  compartment  would  have  been 
upcast,  and  the  fire  would  have  pulled  the  fresh  air  in 
through  the  adit,  thus  giving  the  men  fresh  air  to  climb 
through. 

Section  21.  requiring  sign-boards  underground,  is  simple 
and  only  asks  the  same  protection  for  men  underground 
that  most  of  the  laws  governing  towns  and  cities  give  to 
their  citizens  when  they  enter  a  theater  or  to  the  traveler 
when  he  enters  a  hotel;  that  is  that  sign-boards  directing 
men  to  different  outlets  shall  he  placed  at  each  departure 
from  the  continuous  course.  Crews  in  different  mines  are 

constantly  changing  and  as  a  result  many  are  strangers  in 
a  strange  place  and   should   anything  such   as  a  mine  fire 
happen,  without  these  sign-boards    ny  of  the  men  would 
be  liable  to  be  trapped.  The  Tonopah  Mining  Co.  has  the 
most  complete  system  of  sign-boards  of  any  mine  in  the 
state.  If  one  can  read,  it  is  absolutely  impossible  for  him 
to  get  lost.  Passing  sections  22,  23,  and  24,  which  regulate 
the  use  of  gasoline  underground,  use  of  chain  ladders  when 

sinking,  and  tbe  use  of  guard-rails  in  front  of  shaft-levels, 
I  come  to  section  25,  which  in  my  opinion  is  one  of  the  most 
important  sections  in  the  law.  This  section  provides  for  the 
placing  of  gates  on  all  cages  in  shafts  over  3o0  ft.  deep, 
the  same  to  be  made  of  sheet  iron  or  steel  not  less  than  Vs 

in.  thick,  or  of  netting  not  less  than  of  Vs  in.  diameter, 
these  doors  to  extend  at  least  4  ft.  above  the  bottom  of  the 

cage,  the  doors  to  be  closed  when  hoisting  or  lowering  men, 

the  only  exceptions  being  when  timber-men  are  riding  on  the 

ml  to  limb 

know  the  number  ol  lives  tin-  device  has  been  ii" 

saving;,  but  it  i-  known  that  since  this  provision  hoi  been 
pui   into  effect,  on   tour  different   properties  in  this 
m.  ii   have   tainted   when   coming  up  01  oaded   with 
men,  and  in.  damage  baa  resulted,    Without  the  galea  it  is 
reasonable  to  suppose  thai  when  the  men  toppled  over  they 
would  have  k   iked  off  s   t  their  companions.    Thai  has 
been  the  usual  rasull  in  mines  where  gates  are  not  provided. 

I  do  nut  want  to  wear]  yon,  so  will  not  stop  t   tnmenl 
.lions  26,  requiring  a  pillar  of  ground  to  he  left  nexl 

lo   the   shall.  27   ami    2s.    which    deal    with    ll   raction   of 
structures  over  the  mouth   of  shafts  or  a.lits.      Bectioi 

ami  .in  deal  with  the  questions  of  rope-  ami  cabli        I 
tw..  sections  were  recommended  by  the   unittee  appointed 

RESCUE  HELMET  USED  BV  BUREAU  OF  MIKES. 

by  the  American  Mining  Congress  and  the  Mining  and 
Metallurgical  Society  to  frame  a  suitable  mining  law  for 
the  metal  mines  of  the  United  States.  These  sections  fully 

cover  the  matter  of  factor  of  safety  and  have  been  a  won- 
derful help  to  us  in  our  work. 

Section  31  provides  for  the  inspection  of  boilers  by  a 
qualified  person  at  least  every  six  months.  There  are  only 
a  few  steam  plants  in  the  state,  and  in  the  absence  of  a 
regular  state  boiler  inspector,  it  was  thought  best  to  so  fix 
it  that  a  check  could  he  kept  on  them.  Section  33  provides 
that  when  repairs  are  being  made  in  any  compartment  of  a 
shall  that  only  the  hoisting  necessary  I   ake  such  repairs 
shall  be  done  in  that  compartment.  This  makes  it  possible 
for  a  man  to  work  in  a  shaft  with  some  degree  of  safety 
and  not  have  to  keep  dodging  a  cage.  One  busily  engaged 
might  in  a  moment  of  forgetfulness  neglect  to  dodge  and 
be  seriously  injured.  This  section  fixes  it  so  he,  and  he 
alone,  can  use  the  cage,  therefore  he  knows  where  it  is  at 
all  times. 

Section  34.  providing  that  wages  shall  not  be  paid  on 
any  premises  used  for  the  sale  of  liquor,  probably  looks 
out  of  place  in  a  bill  of  this  kind,  but  it  was  found  neces- 

sary to  furnish  the  miner  a  little  protection  on  the  surface. 

In  a  couple  of  places  it   w-as  found  that  the  manager  of 
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the  property  had  his  office  in  a  saloon.    It  was  presumed 
thai  he  and  the  saloon  man  were  working  together.  So 

many  congenial  spirits  meeting  and  receiving  money  in 

Bucb  a  place  resulted  in  some  of  them  going  home  broke. 

Section  35  is  a  very  important  section  and  the  text 

ie  as  follows:  "The  operator  of  every  mine,  whether 
operated  by  shaft,  stope,  or  drift,  shall  provide  and  main- 

tain for  every  such  mine  a  good  and  sufficient  amount  of 

ventilation  for  such  men  and  animals  as  may  be  employed 
therein,  and  shall  cause  an  adequate  amount  of  pure  air 
to  circulate  through  and  into  all  shafts,  winzes,  levels  and 

all  working  places  in  such  mine."  The  matter  of  ventila- 
tion is  probably  the  most  serious  of  the  many  that  con- 

fronts the  mine  operator  and  miner.  Good  ventilation,  all 

agree,  is  absolutely  essential  both  from  a  humane  and 

economical  standpoint.  The  cost  of  production  depends 
to  a  large  extent  on  the  working  capacity  of  the  men  en- 

gaged in  mining  ami  getting  out  the  ore,  this  working  ra- 
pacity is  either  advanced  or  retarded  by  the  health  of  those 

engaged  or  by  the  degree  of  comfort  with  which  men  may 
exert  themselves.  The  object  of  ventilation  is  the  removal 

of  impure  air  and  the  supplying  of  fresh  air  in  its  place. 
The  required  amount  of  air  which  should  he  forced  into  a 

mine  is  a  question  upon  which  men  may  well  differ.  Some 
mines  are  naturally  cool,  and  in  some  the  ground  is  such 
that   very    little   gas   emanates    from    it.    ami    in   some   little 

powder  is  necessary.     Now  it  is  plain  that  under  sucl   n- 

ditions  the  same  amount  of  air  is  not  necessary,  as  in  a 
place  where  the  ground  is  naturally  hot  and  the  rock  con- 

stantly emitting  gas.  or  the  rock  is  of  such  character  as  to 

require  the  use  of  large  quantities  of  powder.  It  is  hard, 

therefore,  to  lay  down  a  general  rule.  Some  writers  on  the 
Subject  r   minend,  and  at  present  I  am  inclined  to  be- 

lieve it  the  better  method,  that  the  fitness  of  the  air  to  work 

WmWe*  judged  by  the  amount  of  gas  and  oxygen  in   it,  in 
linn,  i  words,  by  quality  rather  than  by  quantity.     Here,   it 

W tentjjjBo  me.  is  a  splendid  field  for  the  student  in  this  uni- 

jJauma^^You   have   every    facility    for   making  the    proper 
^subjecr^fc  this  being  a   question    with   which    every  mining 

plover's  •comes  in  contact,  ought,  in  my  judgment,  to  be 
exchange3n\by  those  who  have  chosen  this  as  a  life  work. 

Such    should  he  gathered   upon   which   to  base   a  judgment 
go  fa    (lie  quality  of  the  air  in  which  men  may  work  with- 
them  endangering  their  health. 

of  the  mines  in  this  state  are  ventilated  by  what 
is  known  as  natural  ventilation,  secured  by  being  connected 
with  one  or  more  shafts  other  than  its  working  shaft,  one 
being  a  downcast,  the  other  an  upcast.  By  means  of  raises 
ami  winzes  connecting  levels  it  is  possible  to  conduct  the 
air  through  the  main  portion  of  the  mine.  But  as  a  general 
rule  devices  for  mechanical  ventilation  should  be  erected 
at  most  mines,  especially  the  deeper  ones.  The  long  pros- 

pect drifts  or  cross-cuts  are  frequently  at  such  a  distance 
from  the  main  air-course  that  no  benefit  is  derived  there- 

from, and  it  is  expensive  running  raises  to  make  frequent 
Connections  with  levels  when  the  drift  or  cross-cut  shows 
nothing  but  waste.  In  many  (daces  where  machines  are  used, 
reliance  is  on  the  compressed  air.  which  furnishes  the  proper 
ventilation.  My  experience  has  been  that  this  is  unsatis- 

factory. In  many  of  the  mines  thus  ventilated,  as  soon  as 
the  men  shoot,  which  is  generally  as  they  go  off  shift,  the 
compressor  is  shut  down  and  it  is  only  started  again  when 
the  other  shift  comes  on,  consequently  the  mine  is  hot  and 
gassy.  Compressed  air  for  ventilation  alone  is  found  to 
be  expensive,  and  bosses,  as  a  rule,  want  the  air  turned  off 
when  the  drill  is  not  running. 

In  most  of  the  larger  mines  the  working  places,  so  situ- 
ated as  to  derive  no  hcuelit  from  the  natural  air-course, 

are  supplied  with  air  by  means  of  fans  or  blowers.  Many 
of  the  blowers  are  arranged  so  as  to  be  used  for  blowing 
or  exhausting  the  air  through  pipes.  Where  used  as  a 

blower  the  air  is  forced  through  the  pipes  to  the  point 
of  discharge,  forcing  the  smoke  and  bad  air  back 

through  the  passage  way.  In  the  exhaust  system  the  foul 
air  is  sucked  through  the  pipe  and  the  good  air  comes 
through  the  passage  way.  There  is  some  difference  of 
opinion  as  to  which  is  the  better  method.     I  am  inclined  to 

think  a  mixture  of  the  two  could  be  practised  successfully. 

When  the  face  is  full  of  smoke  and  gas.  immediately  after 

shooting  a  round  of  holes,  it  seems  to  me  the  exhaust 
system  would  be  the  better  for  the  reason  that  it  would  be 

the  means  of  keeping  the  smoke  from  the  drift  through 

which  the  men  must  tram.  But  when  the  men  go  in  to 

work.  I  favor  the  plan  of  forcing  the  air  to  the  face  through 

the  pipe;  one  reason  is,  you  can  force  the  air  a  considerable 
distance  beyond  the  end  of  the  pipe,  while  when  used  as 
an  exhaust,  the  current  is  scarcely  to  be  detected  a  few 

feet  from  the  end  of  the  pipe.  Then,  again,  if  the  place  is 
exceptionally  hot  and  moist,  and  the  men  perspire  freely, 

all  agree  that  the  working  power  of  a  person  is  greatly 
diminished  and  frequent  rests  are  necessary.  In  order  to 

keep  down  the  heat  in  the  body,  radiation  from  the  skin  is 
necessary,  and  to  produce  that,  it  is  necessary  to  have  a 
fair  current  of  air  to  absorb  the  moisture,  and  for  that 

purpose  air  should  be  forced  to  them,  and  in  order  to  get 
the  best  results  by  the  cooling  effect  of  evaporation,  the  air 

should  be  moving  with  some  velocity. 
Another  great  menace  to  the  lives  of  the  miners,  is  that 

slow  and  insidious  disease  known  as  miners'  consumption. 
The  very  nature  of  the  disease  makes  it  difficult  to  combat, 

for  it  slowly  but  surely  saps  the  vitality  of  a  miner,  and 

ere  he  is  aware  of  it  he  has  suffered  a  complete  break- 
down. Since  the  introduction  of  the  machine-drill,  and 

especially  the  hammer  stope-drill,  the  increase  in  the  mum- 
ber  ot  miners  affected  by  this  terrible  disease  can  be 
noticed.  While  the  men  on  the  drills  are  the  most  affected, 

many  cases  have  been  discovered  among  others  who  work 
in  the  mines.  Trammers  loading  from  the  chutes  are  also 

o  mpelled  to  breathe  an  atmosphere  laden  with  dust.  I 
know  of  one  mine  in  this  state  where  no  machines  at  all 

are  used  in  the  stopes,  yet  the  air  is  at  all  times  filled  with 

a  flour-like  dust.  These  fine  particles  enter  the  lungs  and 

slowly  do  their  deadly  work.  Strong  young  men  will  sud- 
denly notice  a  shortness  of  breath,  a  little  hacking  cough, 

ami  gradual  wasting  away.  Then  at  an  age  when  a  man  is 

ordinarily  at  his  best  he  finds  himself  unfit  to  work  under- 
ground, and  the  knowledge  gained  by  years  of  experience 

is  lost  to  himself  and  the  industry.  These  conditions  I  have 

seen  with  my  own  eyes,  and  one  of  the  officials  of  a  labor 
union  in  one  of  the  southern  districts  told  me  they  then  had 

seven  cases  of  miners'  consumption  that  they  knew  of  in 
that  one  local.  Not  a  year  goes  by  that  the  national  govern- 

ment and  the  different  state  governments  do  not  spend 

thousands  of  dollars  to  destroy  germs,  worms,  and  insects  in 
order  to  protect  the  fruits  and  vegetables  of  our  country; 

yet  we  never  hear  of  the  spending  of  a  dollar  to  guard 
against  a  disease  that  is  daily  spreading  its  blight  and 

sapping  the  heart's  blood  out  of  those  brave  men  who  take 
their  lives  in  their  hands,  delving  in  mother  earth  to  bring 

forth  the  golden  treasure  to  be  poured  into  the  channels  of 

trade.  You  can  scarcely  go  into  an  up-to-date  planing  or 
flour  mill  without  finding  exhaust  pipes  running  to  every 

point  from  which  dust  is  created.  Exhaust  fans  are  used 
to  pull  this  dust  from  places  where  men  are  working  and 

deposit  it  where  it  can  do  no  harm.  Why  not  try  some- 
thing like  that  in  our  mines?  Some  suggest  using  jets, 

sprays,  and  water  machines.  The  question  is.  which  is  the 
best  and  most  practical  ane>  what  conditions  should  govern 
their  use?  I  would  suggest  that  since  there  is  a  United 
States  Bureau  of  Mines,  with  a  brilliant  man  at  its  head 

and  by  which  wonderful  work  is  being  done  for  the  coal 
mining  industry,  it  would  be  well  for  Western  men  to  show 

that  they,  too.  are  interested  in  this  Bureau  and  its  work 
and  want  it  to  be  interested  in  them.  Why  should  not  this 

engineering  club  and  every  organization  of  like  kind,  the 

miners'  unions,  and  the  different  mine  operators'  associa- 
tions, write  to  this  Bureau  and  ask  it  to  take  up  this  ques- 

tion from  a  scientific  standpoint  and  give  data  upon  which 
to  base  a  law  that  will  deal  fairly  and  squarely  with  all.  I 

IVrl  confident  they  will  do  it.  I  have  met  Mr.  Holmes,  the 

director,  and  some  of  the  young  men  under  him.  and  know 
them  to  be  honest  conscientious  workers,  anxious  to  do  all 

in  their  power  to  aid  this  industry.  Let  us  give  them  a 

trial. 
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Mining  at  Treadwell,  Alaska 

Cpun   Dougla*   [aland,  opposite  Juneau,  Alaska,  are  three 

■  .mil  cloaely  eooneeted  gold  mines,  the  Alaska  Tread- 
well,  Alaska  Mexican,  and  Alaska  United.     FM  the  whole 

ip  P.  W.  Bradlej   is  •   suiting  engineer,  IJ.  A.  Kmzie. 
snperintendent,    and    E,    P.    Kennedy,    assistant    superin 
tendent.    Of  the  three  mines,  the  Treadwell  is  the  oldest. 
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the  Mexican  comes  next,  and  the  United  is  youngest.  They 
all  operate  upon  one  body  of  ore,  though  the  Alaska  United 
owns,  in  addition  to  the  700-Ft.  claim  between  the  Alaska 
Treadwell  and  Alaska  Mexican,  and  the  Ready  Bullion  mine. 

which  is  upon  a  distinct  nre-ahuol  about  2500  ft      ill  ■  ■) 
the  main  orebody.    Thi  ol  the  deposit  bsa  been  tit 
quently  described  nod  was  well  ,:    u. 

Uersbe]    in  the  Mining  and  Scientific  Prase,   February  -'■"> 
and  March  I.  1911.'     Briefly,  the  ••<   Mists  •  •!   parts  of 

dj  "i    ta-gabbro,  mineralised  in  i   i   Lion  with  the 

intrusion  "i  later  albite  diorite  dil.es.    'i'i   re  is  considered 
i"  I   i   primary  origin  and  is  a  simple  gold  ore  treated 
bj    stamp-milling,    amalgamation,    concentration,   and 
cently  cyanidation  of  thi   ncentrate.    The  great  »/<■  of  the 
orebodies  bave  led  i"  development  of  inti  i  i  un- 

usual mining  methods. 

Table  II.    Alasb  v  i  witi   u   Ri  si  rves 
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Beginning  at  the  north  in  Alaska  Treadwell  ground  the 
ore-shoot  at  the  surface  extends  from  the  south  boundary 
nearly  1500  II.  north.  The  pitch  is  to  the  south  so  thai  at 
1450  ft.  in  depth  about  700  ft.  of  the  ore-shoot  remains 
in  Treadwell  ground.  In  the  700-Ft.  claim  at  the  surface 
the  ore-shoot  extended  south  to  the  shaft,  roughly  300  ft., 
and  from  that  point  south  900  ft.,  and  into  Alaska  Mexican 
ground  500  ft.,  the  rock  was  too  lean  to  work.     The  Mexi- 

•See  also  'Types  of  Ore  Deposits,'  pp.  157-171. 
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61,650  18 
0  61 

1  81 

72,000  00 
1897. 

.Ian.  1st  to  Dec.  31st... 158,005 226,321  71 3,472  50 109,806  96 885,628  67 
2  12 

87,101  46 0  55 

1  57 

72,000  00 
1898. 

.Ian.  1st  to  Dec.  31st... 162,457 257,484  67 3,402  00 
118,897  69 

875,882  86 2  81 
100,668  07 

0  62, 
1  69 

72,000  00 
1899. 

Jan.  1st  to  Dec.  31st... 166,054 231,841  23 8,058  09 115.578  74 347,414  97 
2  09 

62,833  42 
0  88 1  73 

72,000  00 1900. 
Jan.  1st  to  Dec.  31st... 166,449 238,105  08 8,141   76 81,900  37 315,005  45 

1  89 

88,821  02 

0  20 

1  69 

72,000  00 1901. 
Jan.  1st  to  Dec.  15th... 178,960 218,923  07 8,198  88 125,529  24 339,452  81 

1  90 
24,709  63 

0  14 1  76 — 

1902. 
Dec.  16/01  to  Dec.  15/02 207,455 216,772  25 3,528  28 209,960  81 42G.782  56 

2  06 
86,025  51 0  41 1  64 

— 

1908. 
Dec.  16/02  to  Dec.  15/03 239,453 387,808  44 5,077  78 361,581  66 

699,885  10 

2  92 

257,631  12 
1  08 1  84 108,000  00 

1904. 
Dec.  16/08  to  Dec.  15/04 227,838 816,441  87 4,900  70 344,782  86 661,174  78 

2  90 211,968  91 
1,06 

1  85 216,000  00 

1905. 
Dec.  16/04  to  Dec.  15/05 283,985 858,459  64 

4,407  G8 
842,277  68 700,787  27 

2  99 

288,620  20 
1  02 1  98 

477,000  00 

1906. 
Dec.l6/05toDec.l5/06 237,862 892,773  15 8,876  10 

828,096  84 721,469  49 8  03 
281,127  84 

1  18 1  86 216,000  00 

1907. 
Dec.  16/06  to  Dec.  15/07 214,263 351,818  03 

3,885  18 
296,164  74 647,977  77 

8  02 
288,910  89 1  84 1  68 234,000  00 

1908. 
Dec.  16/07  to  Dec.  15/08 245,955 

897,100  49 4,205  88 308,871  26 700,971  76 
2  85 

811,475  88 1  26 

1  59 

824,000  00 

Dec  16/08  to  Dec.  15/09 
220,976 

475,826  96 
4,043  86 

403,443  54 
878,770  50 

8  97 

499,488  29 
2  26 

1  71 

360,000  00 

Decl6/09toDec.l5/10 218,960 
890,198  06 4.16G  67 875,528  82 765,721  88 

3  50 
380,758  78 1  74 1  76 842,000  00 

Dec.l6/10to Dec.  31/11 227,081 823,965  49 5,150  40 858,442  36 677,407  85 
2  98 

257,880  90 
1  14 

1  84 
.126,000  00 

Totals      13,360,085 5,208,143  83 64,126  36 4,066,751  84 9,269,896  17 

2  76 

8,345,772  18 

j     1  00 

1  76 

2,868,381  00 

Note.— Interest,  Ac,  amounting  to  831,418.36  is  included  in  the  above  Operating  Profits. 

Other  nrofits  amounting  to  $111,762.06  were  also  earned,  making  a  total  profit  of  33,457,534.24. 

Part  et  the  ore  crushed  during  the  two  years  ending  December  15tb,  1909,  was  milled  in  the  Mexican  Mill  and  part  in  the  A
laska  United  Gold  Mining  Co.'s  700  Ft.  Claim  MM. 
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can  ore-shoot,  however,  is  itself  roughly  1200  t'l.  long  and 
pitches  north.  At  700  ft.  deep  in  the  700-Ft.  claim  the 
two  'ire-shoots  have  met  and  ore  is  found  throughout  the 

length  of  the  claim.  On  the  1250-ft.  level  ore  is  continuous 
tor  2200  ft.  The  Bead;  Bullion  ore-shoot  is  not  so  long. 
400  to  500  ft.,  hut  as  both  the  shoots  are  300  ami  more 

feet  in  width,  the  amount  of  ore  is  enormous.  It  is  inter- 
esting to  ohserve  that  it  costs  approximately  $300,000  to 

open  each  new  level  and  that  six  years  elapse  from  the 
time  it  is  opened  until  it  is  abandoned.  The  methods  of 

mining  employed  have  been  described  by  T.  A.  Bickardf  and 
others. 

At  the  close  of  1910  the  total  measured  ore  reserve  in 

the  Alaska  Treadwell  was  about  7,000,000  tons,  of  an  av- 
erage value  of  $3,  whereas  the  average  value  of  the  ore 

milled  to  that  date  was  $2.40,  of  which  85c.  per  ton  had 
been  paid  in  dividends.  The  report  of  the  senior  company 
for  the  year  1911  is  not  yet  available,  but  from  recently 

issued  reports  of  the   Alaska  Mexican   and   Alaska  United 

^Mining  and  Scientific  Press.  July  IS.  1908. 

companies,  the  accompanying  tables  have  been  taken.    The 
historical  statement  of  ore  reserves  in  the  Mexican  mine 

shows  a  present  total  of  980,026  tons,  worth  $3.14  per  ton. 
a>  against  an  average  reserve  since  1901  of  620,825  tons. 

worth  $3.24.  ffhe  ore  milled  last  year  amounted  to  227.081 
tons,  worth  $3.26,  the  latter  figure  being  obtained  by 
adding  the  recovery  to  the  tailing  loss.  The  average  of  all 
ore  milled  has  been  $3.11.  Details  are  shown  in  Table  I. 

In  the  case  of  the  700-Ft.  claim  the  present  reserve  is 
1,387,076  tons,  worth  $3.08,  as  against  an  average  of  394,913 
tons,  worth  $2.57.  The  tonnage  in  1911  was  225,403  and 
the  average  value  $2.52.  The  average  value  of  all  ore  sent 
to  the  mill  since  1901  has  been  $3.11.  Corresponding  figures 

for  the  Ready  Bullion  mine  are  shown  in  Table  II.  A  com- 
prehensive view  of  the  business  of  the  two  companies  may 

he  obtained  from  Tables  III  and  IV.  The  Alaska  United 

had  paid,  up  to  1912.  $837,930  in  dividends.  Hoisting  is 
now  done  through  separate  shafts,  but  the  700-Ft.  claim 
shaft  has  been  re-timbered  to  the  1600-ft.  level  of  the 
Tnadwell  and  is  to  he  used  as  a  main  central  shaft  for  the 

three  mines.     The  equipment  will  permit  of  hoisting  5000 

Table  IV.    Summary  of  Return*  from  Alaska  United  Mines 

Tons     • 
Crushed. 

READY  BULLION  CLAIM— 
1898— Nov.  15th  to  Dec.  81st 
1899— Jan.  1st  to  Dec.  31st  ... 
1900— Jon.  1st  ,.  ..  81st  ... 
1901— Jan.  1st  „  .,  15th... 
Dee.  16/01  to  Dee.  15  02 

16  02  . 
10  03  , 
16  01  , 

16  0.'.  . 16  06  . 
16  07 
16  OS  , 
16  OS 
16  10  , 

1 5  06 

15/04 

15  06 

15  07 15  06 
15,09 

16  10 
31  11 

19,612 
162.107 
176,410 
170.612 
226,522 

196,865 2:!3.ls0 

218,870 
!  11,670 
227,710 

Yield 
Free  Gold including 
Base  Bus. 

SCLPHCRTTS. 

Toos 
Treated. 

$ 
17.195  81 

817,546  84 

254,910  45 
228,475  20 

197,105  70 
205,295  07 
211,450  78 
2S4.S7S  46 

290,006  88 

221.150  16 

286,927  98 

278,868  11 
2S1.S77  15 

278.034  88 

a.282-21 

4,141-56 
8,257-80 
1,158-80 
1,452-67 1,02511 

1,089-62 
8,920-78 
4,506-96 

4,221-61 
4.616-23 
5.401-23 

Total 

Yield. 

123,146  41 
180,818  44 

107,949  85 

187.082  22 
124.163  00 

14H.S01  01 
153,259  70 

171,893  20 

136,201  26 
196,687  91 

215,859  10 
207,815  96 

241.2  lis  SI 

17,195  81 
440,692  75 

885,728  89 
381,424  55 
884,187  92 
829.458  07 

355.811  82 

438,185  16 
461,400  08 

860,851  42 
483,615  84 
194,227  21 

489,698  13 
519.293  72 

...  2.756.357      3,3*2,019  92      .'.3.41519   2,088,930  45    5.470.956  37 

Total 
Yield 

Operating  Profits. 

$ 

2  42 2  72 

2  15 

94 

18 

62 81 

ss 
95 1  69 

2  09 

2  17 
2  11 
2  82 

Loss . 
Profit 

1  98 

$ 
22,100  18 

121,889  75 

86,418  18 
14,476  61 .  5,385  70 

.  9,085  88 
24,099  94 

75,989  SO 
105,312  81 

30,201  44 
124,816  42 
138,354  77 
149,010  80 
187,095  61 

1,014.834  23 

Operating  j  Operating 
Profits     i      Coats 

Ton. $ 
1  13 
0  75 

0  48 
0  08 
0  02 0  05 

0  12 
0  82 

0  44 

0  15 
0  54 
0  61 
0  64 
0  61 
0  37 

1  29 
1  97 
1  67 

1  86 

1  50 
1  67 
1  69 
1  66 

1  61 
1  64 1  55 

1  56 1  47 

1  71 

1  61 

700   FT.  CLAIM  - 

1899— April  15th  to  Doc 
1900— Feb.  15th  to  Dec. 
1901— Jan.  1st  to  Oct.  1 
Dec.  16,01  to  D 

Slat 
31st 

th... 

16  02  , 
16  07  „ 

16  08  .. 
16,09  ,. 

10  10  ,. 

15  03 

I."  Os 
15  09 
15  10 
81  11 

125 
89 118, 

149, 

190, 
188, 

224 

066 

012 ,450 311 

,826 

,471 ,329 

,968 

,765 

f 
99,315  19 

140,164  98 

90,385  13 
96,171  02 

336  87 

176.065  21 
259,979  26 

289,832  70 
284.430  87 

1,284-36 
2,508-29 

1,541-86 
1,271-89 

972-21 
2,12043 

8,217-09 4,17731 

S 
46,749  07 

87,578  87 
43,371  68 

61,611  51 
89,771  01 

189,248  63 

199,260  91 

182,872  04 244.193  22 

$ 
116,094  56 
227,738  85 
133,759  76 

157,782  531 
40.107  411 

815,313  87 
459,246  17 
402,764  80 
528,623  59 

1  72 
1  81 1  50 

1  67 

2  11 2  41 

2  14 
2  35 

Loss ... 

Profit 

3,405  88 
81,571  05 
12.797  19 

19.862  611 
88.802  48^ 

Loss  4,959  56 
Profit    119,465  81 

99,800  60 178,484  05 

S 
0  04 
0  25 

0  48 

0  44 0  03 
0  68 0  58 
0  79 

$ 
1  68 

1  56 1  98 

•2  14 

1  78 

1  61 
1  56 

1,886,770  62     20,676-26    1.021.000  92   2,411,431  54     |  2  06 487,635  46       0  87 1  69 

Table  V.    Record  op  Alaska  Mexican'  Mill 

| 
u 

Bntmao  Tins. 

Too* 

Ore 
Crained. 

-  = 

IS 

If 
-7. 

=  = 

-  = 
SoLracaETi. 

Ocmcxi  Qgkksilves  L'sjio. Srrrurs  1.'s>d. 

Tixx  Lost. 

'     Ms 

i    J*1 

1 
a 

M<)»Tlf 

steam. 
Water. 

5 - 

9-s 

1 1 i I 
7. 

E 

c 

f- 

=  ' 

it 

41 

I - 
* 

1 

= 

t 
l 

i 

A 

D. 

[> 

H. H 

D- 

H.       M. D        H. 

M. 

-' 

1011. 

Jlin-  15th 81 

25 

15 23 1 1      55 1 c 38 
18.753 

S  88 

390     20S 

Or.. 

4.050 

Oz. 

144 

Or. 

716 

Or.. 4.910 

15 
in 

2 

F«b.  15th 31 30 

16 

12 - - - - 7 18 18.501 

5-03 

3.856 

140 

- 
1.093 

5.089 

40 

21. 

1 1 54 - 4 - - 2 

ftUr.  15th..     .. 21 

25 

11 

Is 

2 < 

JO 

- 7 

12 

16,548 

4-98 

300     1-91 

-.3.242 

130 - 
1.178 

4.550 

15 

IS 

— - 59 - 3 - - - 
April  loth 

31 

80 

1.' 

57 - - - 11 8 19,362 

5-28 

438  !  2-26 3.108 

130 - 

■500 

3.738 

,50 

3  5 

_ — 50 _ 2 — — 1 

Maj  15th  . . 

BO 

14 

13 

13 

14 7 

3s 

1 2 33 18,060 

.5  20 

428 

2-37 

3,003 

114 - 161 
3.578 

80 

25 — 1 43 - 4 _ 1 1 

June  15th  .. 31 - - —      30 

16 

52 - 7 8 
19,173 

5-20 
450 

2-3.5 

2,928 121 - 

227 

3.276 

60 

1.5 

— - 

40 

— 4 — - 1 

-ulylStb  ..      .. N - - - 

21 

17 34 1 6 

16 

18,459 

5-35 

121 

2-30 

2,67s 

130 

- 645 
3.162 

85 

80 

1 — 22 — 3 

10 

1 a 
Aug.  15th..      .. 

31 

6 U      11 21 1 21 - 8 

2s 

19.341 

5-26 

131 

2-22 

3,083 

140 

-. 

883 

4.086 

40 

25 _ _ 

31 

_ 2 

10 

1 

■2 

Sept.  15th..      .. 

31 18 

13        7 12 3 IS - 7 

Js 

19,516 

5-30 

457 2  34 
8.001 

142 - 

-.ill 

4.153 

M 

2-5 

1 — 

33 

_ 3 _ 1 i 

Sept.  30th..     .. IS - 11 

90 

11 8 2 - 1 88 
9,261 

521 

238 

3-57 

1.598 
114 - 178 

1,885 

15 

20 — - 7 _ 3 — _ - 
Oct.  31st   ..#   .. n 

,'. 

80 10 

24 

20 55 

- 

1, 

25 

20,664 

5-60 

464 

2-21 

2,921 

305 - 

784 

4.080 

40 

15 

_ — 

30 

_ 4 — - i 
Nov.  30th  . .     . . 

j.j 
15     58 6 1 

19 

- 

', 

-.J 

19.887 

5-57 

117 2-21 

3,632 

lis 

- 
39.5 

4.515  ;  60 
11 3 — 

2.1 
_ s _ _ _ 

l*c.  31st  ..     .. 31       IS 7  '  19      10 9      33 1 7 s 
18.858 

5-39 

3.727 

193 

190 
4.421  j  30 

IS 

- 1 23 

4:-'
 

- 4 - - - 
Totals   un 

Avebaoes     1  . 
181 201        B      13    171      21      55        7      17 

5,341     2-26 
10.023 

1.121 

51.713 

510 

Mi 0 

- 
3 „ 90 ' ii 
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depth  "i   3000  u.     I " •  .-.-■> i  ..|  . >!i   in   Table  VI,  end 

die  i  Mexican  null,  for  tin'  year,  in 
Table  \      '  oncentratw  from  nil  Um  milla  are  now  treated 
Irmllj  inidation  plant  owned  jointl)   bj  the  tbraa 

The  new  power  plant  at   N n u: — •  •  i   ereek   i*  i" 
!»•  built  t  r •  i  —  summer.    A  li  line  has  already  been 

Tanu  VI.    Alask  \  Mt  «n  v 

Operating  CotU 
Mm  .ping,  B27.020  tons ... 
Mill  B     ••:<    tons    ocv).    227.0S1     ton*     Mi 

ore.  9,302    tons    700    It.   Claim   ore,   6,841    lona 
Bolphoreta  laved             

Sulphurel  !  >,S88'10G  treated 
I '      ..    Uland 

Baa  :  Kpense     ...          
UOI]  i  ......  .. 

Pari*  Omoa  Expense          
Twos    
Bullion  Charge)       

Total  Operating  Costs    
Construction  and  Repair  Costs  — 
Construction,  Central  Shaft           

Sheep  Creek  Dam   
Kepairs  to  Railroad  Track    
  \ir  Compn    

..  Assay  '  Iffiofl         
Addition  to  Pomp  Pier     ...         ...           
Installation  of  Motors 

Total  Construction  and  Repair  Costs  charged  to 
Profit  and  Loss      ...           

Total  Operating  and  Construction  Costs 
Boarding  House— Loss  for  Year  ...    
Interest           

Balance  -Net  profit  for  period        

P.r   Ton 

914086 

•8607 

0999 

•1369 
•0170 

•0081 

•m  mi;, •0181 

0128 

1-7-IHl 

■0214 

1-7726 
•0011 

0012 
l-oooa 

$2-8657 

•erected  and  power  will  be  sent  from  the  Sheep  creek  plant 
to  Nuggel  creek  during  the  period  of  construction.  When 

the  now  plant  is  completed  a  large  part  of  the  power  will 

Tje  used  in  pumping  tailing  from  the  various  mills  into 
underground  slopes  in  order  to  lill  them.  The  year  1911 

•was  a  busy  and  successful  one  with  results  quite  in  keeping 
with  the  quiet  efficiency  thai  has  long  characterized  opera- 

tions at  these  great  gold  mines. 

Japanese  Copper  Production 

The  total  copper  production  of  Japan  for  the  year 

1911  amounted  to  1X5,308,000  lb.,  equal  to  an  increase  of 
5,609,333  lb.  over  1910,  and  30,520,000  over  1907.  The 
value  of  the  1911  product  was  $13,469,000,  an  increase 
of  $559,500  over  that  for  1910.  Detailed  figures  for  the 

•five  leading  producers  are  given  below  in  pounds: 

Increase  or 
1911.  Decrease. 

Ashio      16,964,227  +1,332,901 
Besshi     15,145,070  +301,904 

Kosaka     13,245.527  -  836,475 
Hitachi     12,608,761  + 1,863,411 

Osarazawa       4,344,521  -  500,973 

The  increase  in  the  ease  of  the  Hitachi  is  especially  re- 
markable, since  it  brings  this  mine  into  the  leading  class. 

Improvements  and  extensions  have  kept  the  Ashio  mine 

at  the  head,  though  the  race  between  it  and  the  Besshi  for 

first  place  is  becoming  keener.  The  present  will  undoubt- 
edly be  a  good  year  for  the  Japanese  copper  mines.  Since 

January  1  the  price  of  copper  manufacture  has  increased 

20%  and  the  demand  is  good.  The  wire  mills  are  espe- 
cially busy. 

Copper  smelting  equipment  is  in  course  of  erection  at  the 

Kalatinsky  mines  in  the  upper  Isset  district,  Russia.  The 

■ore  is  a  cupriferous  pyrite  containing  as  high  as  3%  copper. 

An  Unusual  Type  of  Mill    " 

By  W    i  • 
In  the  10-stamp  mill  of  the  Fort   Bidwell  Coneolidated 

Mines  Co.,  al  For!  Bidwell,  Modoc  connty,  California,  the 

i  of  the  crushing  machinery   i-  unusual,  a 

description  of  its  operation  will  I   i  interest  to  quarti 
mill  operators.    The  topography  and  other  condition!  si 

isting  al    the   niill.-iie   necessitate   a   departure    fr      the 

usual  type  of  stamp-mill  eoirstruet ion  and  arrangement  of 
the  machinery.    Tl   re  from  the  mine  is  delivered  directly 

to    the    null  bin    by    an    aerial    tramway    one  hall'    mile    in 
length.    This  on  tsts  of  two  sections,  one  (or  the 

""M? 

ARRANGEMENT  OF  CMJ6HEH  AXD  STAMPS. 

tramway  delivery,  the  other  for  the  rock-crusher  product 
or  battery  feed.  The  entire  tramway  delivery  is  conducted 
from  the  bin  to  Ihe  crusher,  the  jaws  of  which  are  set  for 

.in  opening  of  two  inches.  No  sizing  by  grizzlies  or  screens 

is  employed.  The  unusual  feature  of  this  mill  is  that  the 
rock-crusher  is  placed  on  a  level  with  the  apron  plates,  and 
t   ic  side  of  the  mortar.     By  reference  to  the  sketch  it 
will  be  noted  that  the  crusher  is  belted  directly  to  a  driving 

pulley  on  the  line-shaft,  which  runs  beneath  the  feeder 

floor.  Driving  pulleys  on  this  shaft  operate  the  5-stamp 
batteries  and  also  the  elevator.  The  tramway  is  also  op- 

erated from  a  countershaft  belted  to  this  line-shaft.  The 

entire  product  from  the  crusher  is  handled  by  means  of  a 
belt  and  bucket  elevator,  and  delivered  to  the  battery  feed 

section  of  the  ore-bin,  whence  it  is  delivered  by  the  usual 
method  to  the  stamps.  Some  of  the  main  features  to 

be  noted  in  this  arrangement  of  mill  machinery  are  that  it 
obviates  the  use  of  large  timbers  in  construction  of  bins 

and  eliminates  the  ever-present  danger  of  oil  coming  into 
contact  with  the  ore,  through  careless  handling  about  the 

crusher  when  the  crusher  is  set  directly  over  the  ore  in  the 

bin.  When  the  necessary  height  or  fall  is  not  obtainable 

for  the  usual  type  of  installation  this  method  will,  in  some 

eases,  solve  the  problem,  as  less  fall  is  required.  In  most 
cases  the  millman  can  attend  to  the  operation  of  the 

crusher,  thereby  reducing  the  cost  of  mill  labor. 

Permission  has  been  granted  by  the  authorities  of  Puerto 

Cabello  to  Ettsebio  Rodriguez  and  Esteban  Sivisa  to  ex- 
ploit a  goldfield,  which,  according  to  a  document  filed  with 

the  public  registrar,  they  have  discovered  in  Borburata, 
a  small  village  in  the  suburbs  of  Puerto  Cabello,  Venezuela. 

They  claim  that  the  goldfield  is  200  hectares  (494.2  acres) 

in  extent  and  has  much  gold  quartz,  which  also  contains 
other  metals. 
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Appropriations  for  Mining 

Funds  for  the  United  States  Geological  Survey  and  the 

Bureau  of  Mines,  the  two  great  federal  organizations  in 
which  mining  men  are  interested,  are  appropriated  in  what 

is  known  as  the  Sundry  Civil  Bill,  originating  in  the  Com- 
mittee on  Appropriations,  of  the  House  of  Representatives. 

This  bill  carries,  of  recent  years,  over  $100,000,000  annually, 

covering  a  large  part  of  the  Government's  field  of  activity 
in  rivil  affairs.  As  reported  this  year  the  total  proposed 

In  be  appropriated  is  $109,577,414,  and  the  bill  makes  up  a 
book  of  182  pages.  While  the  amounts  fixed  in  the  report 

of  the  committee  are  not  final.  Congress  has  a  deep  rooted 
objection  to  revision  downward,  and  the  total  is  likely  to  be 
increased  rather  than  the  reverse. 

The  items  for  the  Geological  Survey  are  as  follows:  Office 

director,  $35,340;  scientific  assistants,  $29,900;  skilled 

laborers  and  temporary  employees,  $20,000;  topographic 

surveys,  $350,000;  geologic  surveys.  .+300.000;  mineral  re- 
sonrces  of  Alaska,  $90,000;  chemical  and  physical  researches, 

including  potash  investigation,  $40,000;  preparation  of  illus- 
trations, $18,280;  preparation  of  the  report  on  mineral  re- 

BOnrces,  $75,000;  ganging  streams  and  water-supply  studies. 
$150,000;  purchase  of  books,  $2000;  engraving  and  printing 

geologic   maps,  $110,000;  topographic  surveys  in  national 

forests,  $75,   I;  making  a  total  of  $1,205,520.    In  addition 

there  is  appropriated  to  the  public  printer  $145,000  for  en- 
graving and  printing  of  Survey  reports. 

For  the  Bureau  of  Mines  the  proposed  appropriations  are: 

General  expense-.  $66,100;  general  investigations  of  mine 
explosions,  methods  of  mining,  etc.,  $320,000;  analyzing  and 

testing  fuels,  $135,000;  mine  inspector  of  Alaska,  salary 
and  expenses,  $6500;  purchase  of  books,  $1500;  purchase 
of  land  and  construction  of  railway  siding  for  headquarters 
for  mine  rescue  cars.  $4000;  making  in  all  $533,100.  A 
special  appropriation  of  $100,000  for  investigations  in  the 
metalliferous  mines  of  the  West  was  asked  but  not  granted 
by  the  committee.  An  effort  will  be  made  to  amend  the  bill 

OB  the  Hour  of  the  House  so  as  to  obtain  this  sum  for  the 
work. 

Copper  Queen  Miners'  Benefit  Association 
Benefit  associations  for  the  employees  of  large  corpora- 

tions are  not  new,  but  the  results  secured  by  the  associa- 
tion maintained  by  the  employees  of  the  Copper  Queen 

Consolidated  Mining  Co.  have  been  so  uniformly  success- 
ful as  to  make  a  short  account  of  the  plan  and  results 

attained  of  general  interest.  We  are  indebted  to  S.  W. 
French,  general  manager  for  the  Copper  Queen  company 
and  chairman  of  the  board  of  directors  of  the  benefit 
association,  for  the  following  data.  The  association  is  gov- 

erned by  a  board  of  directors,  of  which  the  general  man- 
ager is  chairman,  four  members  are  heads  of  departments 

of  the  company  and  four  members  are  workmen,  elected 
by  ballot  by  the  members  of  the  association.  The  funds 
of  the  association  are  provided  by  a  yearly  contribution 
of  $25,000  by  the  Copper  Queen  company  and  a  contribu- 

tion by  members  at  the  rate  of  2%  of  their  wages,  such 
contribution  during  1911  amounting  to  $40,303.  Benefits 
are  paid  for  loss  of  working  time  due  to  accidents  at  the 
rate  of  half  pay  for  each  working  day  lost  from  this 
cause.  For  loss  of  working  time  due  to  sickness,  half  pay 
is  granted  for  each  day  after  the  first  seven  days.  Neither 
accident  nor  sickness  benefits  are  continued  for  a  longer 
period  than  one  year.  For  serious  injury,  from  one-half 
to  two  years  average  pay  is  granted,  according  to  the 
nature,  of  the  injury.  In  the  case  of  death  from  acci- 

dent, two  years  average  wage  is  paid,  and  for  death  due 
to  sickness,  one  year's  wages.  During  the  year,  6.33%  of the  membership  received  benefits;  4.96%  being  accident 
henefits  and  1.37%  sickness  benefits.  At  Bisbee  approxi- 

mately 70%  of  the  men  are  members  of  the  association, 
and  at  Douglas  60%  are  members.  An  interesting  feature 
of  the  work  of  the  association  is  that  the  cost  of  admin- 

istering the   benefit   fund   of   over  $66,000   was   less   than 

$2000.  since  the  directors  serve  without  pay.  while  the 

duties  of  superintendent  and  assistant  superintendent  are 

combined  with  those  of  paymaster  at  the  Bisbee  and  Doug- 
las plants,  the  former  received  $50  per  month  and  the 

latter  $25  i'er  this  service.  This  is  in  sharp  contrast  to 
the  report  of  the  New  York  Employers'  Liability  Com- 

mission in  1910,  where  it  was  shown  that  of  the  premiums 

paid  by  employers  to  liability  insurance  companies  less 

than  ;i7' ;  is  paid  to  the  injured  employees,  over  63% 

being  paid  to  attorneys,  claim  agents,  and  cost  of  admin- 
istration. In  this  case  over  96%  of  the  contributions  is 

paid  to  the  injured  members.  The  work  of  the  association 
lias  been  satisfactory  and  without  friction,  perhaps  largely 
I  inn  use  of  the  wise  policy  of  the  company  in  making  no 

effort  to  secure  members  for  the  association,  thus  empha- 
sizing that  it  belongs  to  the  employees  and  is  under  their 

direction. 

May  Metal  Review 

By  Misha  E.  Appelbau.m 

During  the  greater  pari  of  May  copper  continued  to 

advance,  principally  due  to  domestic  buying.  Toward  the 
dose  of  the  month,  however.  Europe  had  again  turned 

buyer  and  another  sharp  advance  took  place,  because  of 
this.  Quite  a  cry  has  been  raised  in  some  comers  that 

copper  is  being  manipulated,  but  as  I  stated  some  time 
ago  in  these  columns,  the  advance  in  copper  is  due  to 

the  fact  that  none  of  the  consumers  expected  the  metal 

to  go  higher  than  14  to  15c.  When  the  market  reached 

that  figure  they  entirely  withdrew,  and  after  watching  it 
for  a  little  time  and  being  absolutely  in  need  of  copper, 

tried  to  buy  at  the  then  prevailing  prices  without  much 
success.  The  principal  refineries  and  producers  being  sold 
out  up  lo  about  the  end  of  August,  are  unable  to  supply 

the  spot  demand,  which,  while  not  great,  is  enough,  con- 
sidering the  small  supply,  to  cause  further  sharp  advances. 

Everyone  has  also  been  predicting  that  on  account  of 

the  high  price  of  copper,  the  consumption  will  fall  off. 
Past  experience  indicates  that  4,  6,  or  even  18  months 

of  high  copper  prices  does  not  affect  the  consumption: 
similarly,  a  few  months  of  the  low  copper  prices  does  not 

stimulate  consumption.  In  order  for  the  consumption  to 
be  stimulated  by  low  prices  or  to  be  affected  by  high 

prices,  they  must  prevail  for  at  least  two  years.  Person- 

ally, I  feel  that  if  copper  remains  at  IS  to  20c.  for  sev- 
eral years,  the  production  will  be  pushed  and  many  mines 

will  be  opened,  so  that  in  time  the  world  supply  of  copper 

will  be  much  greater  than  the  consumption.  Such  an  in- 
creased supply  usually  comes  on  the  market  at  the  time 

when  consumption  shows  signs  of  falling  off.  This  has 
been  the  history  of  the  copper  market  for  the  past  twenty 

years,  and  I  believe  that  in  this  case  history  will  repeat 
itself.  However,  it  is  safe  to  say  that,  so  far  as  the 

next  few  years  are  concerned,  in  view  of  the  business 
outlook,  copper  prices,  irrespective  of  the  final  adjustment, 
will  rule  on  a  higher  level,  and  the  sooner  the  consumers 
realize  this  fact  the  more  profitable  it  will  be  for  them. 
Financial  conditions  are  sound,  and  conservatism  is  the 

word.  With  this  policy  I  believe  a  period  of  a  few  years 

of  prosperity  has  begun,  and  I  do  not  believe  that  polit- 
ical conditions  will  interfere.  Both  parties  realize  the 

conservative  temper  of  the  masses  and  will  frame  their 
platforms  accordingly. 

Zixc  mines  at  Franklin  Furnace,  in  Sussex  county.  New 

Jersey,  continued  their  important  output  of  metal  during 

1011,  according  to  the  report  by  H.  D.  McCaskey  of  the 

U.  S.  Geological  Survey.  The  New  Jersey  Zinc  Co.  treated 

306,168  short  tons  of  ore  at  its  concentrating-plant  and 
shipped  67,896  tons  of  crude  ore  to  smelters.  Figured  as 
metallic  zinc,  the  total  recoverable  output  was  154,890,900 

lb.  of  spelter,  valued  at  $8,828,781,  an  increase  of  17,535,- 
681  lb.  over  the  production  in  1910.  The  crushing  plant 

at  the  mine  has  a  capacity  of  2240  net  tons  in  24  hours 
and  the  separator  a  capacity  of  over  1100  tons. 
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Free  Use  of  Timber  from  Public  Lands 
The  Editor: 

in  your  hmie  of  March  30,  1012,  under  'Con 
emirates'  u  item  about  the  cutting  of  timber  on  publio 
Inn. I-  which  says  "there  ia  ao  authorization  to  eul  mt  small 
<>r  limited  amount  of  timber  under  iliis  ael  without  a  per- 

mit" I  quote  from  the  circular  of  the  Department,  dated 
February  10,  1900:   "Rules  and  Regulations  Governing  the nee  of  Timber  on  Non-mineral  Pontic  Lands  it   rtain  States 
and  Territories,  under  the  Act  of  March  ;;.  1891  (26  Stat 
1093),  a-  Extended  by  the  Act  of  February  13  1893  (27 
Stat.  444)." 

says:  "Settlera  upon  public  lands  and  other  resi- 
dents of  the  states  and  territories  above  named  may  pro- 

cure timber  free  of  charge  from  nnoosnpied,  unreserved, 
non-mineral  public  lands  within  said  states  and  territories, 
strictly  for  their  own  use  for  firewood,  fencing,  building, 
or  other  agricultural,  mining,  manufacturing,  or  domestic 
purposes,  but  no)  for  sale  or  disposal,  nor  for  use  by  other 
persons,  nor  for  export  from  the  state  or  territory  where 
procured,  The  cutting  or  removal  of  timber  or  lumber  to 
an  amount  exceeding  in  stumpage  value  of  $50  in  any  one 
year  will  not  be  permitted,  except  upon  application  to  the 
Secretary  of  the  Interior,  and  after  granting  of  a  special permit. 

Except  as  above  provided,  ii  it  not  necessary  for  actual 
resid,,'-  >.,  weure  permission  to  take  timber  from  public 
lands  in  said  states  and  territories  for  the  purposes  afore- 

said. The  exercise  of  such  privilege  is.  however,  subject  at 
all  times  to  supervision  by  the  Department  with  a  view  to 
such  restrictions  as  may  be  deemed  necessary." 

De  Lamar.  Idaho.  May  3.  Ernest  V.  Orford. 

[The  circular  quoted  by  our  correspondent  is  an  old  one 
and  has  been  superseded.  The  regulations  as  to  the  free  use 
of  timber  from  the  public  domain  were  last  week  discussed 
in  full  detail  by  T.  I).  YV   Ibnry,  assistant  district  forester 
in  charge  of  silviculture. — Editor.] 

Mr.  Roosevelt  and  the  Japanese 
The  Editor: 

Sir — In  your  editorial,  May  18,  you  condemn  reference 
to  Mr.  Roosevelt's  Japanese  message.  To  me  it  seems  so 
important  for  every  voter  in  the  United  States  to  under- 

stand this  matter,  that  I  cannot  help  thinking  thai 
the  important  point  has  escaped  your  attention.  Mr. 
Roosevelt  threatened  to  use  the  Army  and  Navy  of  the 
United  States  to  force  California  to  grant  the  Japanese 
rights  in  the  schools  which  he  said  were  guaranteed  to  Hum 
by  treaty.  It  seems  a  vital  question  whether  the  Senate 

and  President  could  by  treaty  grant  rights  in  our  public 
schools  which  they  could  not  grant  by  direct  legislation. 
Elihu  Root,  when  referred  to,  said  that  a  treaty  was  be- 

yond question  the  supreme  law  of  the  land,  but  he  stopped 
there.  It  was  not  till  public  interest  in  the  question  had 

subsided  that  the  Boston  Transcript  asked  Richard  Olney 
for  his  views.  Mr.  Olney  in  reply  (published  in  the  Boston 
Transcript)  said  that  when  Secretary  of  State  under  Mr. 
Cleveland  he  was  the  author  of  the  treaty  in  question,  and 
that  he  incorporated  in  the  treaty  a  section  that  secretaries 
of  state  were  accustomed  (because  of  the  dual  character  of 
our  government)  to  put  in  similar  treaties.  He  then 

quoted  the  section,  which  was  in  substance  that  any  rights 
granted  by  the  treaty  were  subject  to  all  municipal  laws 

and  police  regulations.  He  concluded  by  saying  that  un- 
der the  treaty  the  Japanese  could  claim  no  rights  in  our 

public  schools  except  such  as  were  granted  by  the  muni- 

cipal laws.    The  1   ,1  tin, 1  1  wish  t.i  cull  your  attentio 
1-  tin-,  that  when  Mi     . 

them  rights  in  the  s,i„„,|s,  cither  he  was  attempt 
cuss  mi,  important  treat)  without  having  read  it.  or  hi 
liberately  1  the  American  1   pie. 

It  is  ■  great  risk  to  alecl  tor  President  ■  man  »i„,  is  super- 
ficial and  inaccurate  a-  to  bis  facto. 

II.  W.  Hm.i.. 
Salt   Lake  City.  May  29. 

Our    respondent   has  slightly  mistaken   the  pur] 
of  our  comment.    We  have  ao  desire  to  eigne  the  question 
whether  Mr.  Roosevelt  should  or  should  not  I   lected  Presi 

dent.  There  arc  grave  differences  of  opinion  upon  that 

point  even  among  those  »ho  greatly  admire  him.    Neither 
is  ihe  mailer  of  aliens  in  San   Francisco  Behools  now   ;i  , 

lion   tor  debate.     So  tar  as  we  know  no  alien  has  any  right 

to    entrance    in    the    public    schools,    ami    all    aliens    are    ad 
milted  by  courtesy.    The  mixing  of  adults  and  infants  in 

the  same  schools  is  bad  pedagogy  and  likely  to  had  to  bad 
morals;  but  to  draw  the  line  against  a  race  rather  than 

individuals  is  contrary  to  the  spirit  of  our  institutions  ami 
breeds  trouble.  To  discriminate  against  one  alien  people 
and  not  another  is  bad  manners  as  well  as  bad  policy.  It 

is  the  President's  duty  to  use  all  the  force  at  his  command 
to  protect  aliens  in  whatever  rights  are  conferred  upon 

them  by  treaty,  though  interpretation  of  those  rights  is  by 

no  means  wholly  in  the  President's  hands.  However,  what 
we  said  in  the  paragraph  of  which  complaint  is  made  was 

that  "stirring  up  race  prejudice  is  disreputable  politics" — 
surely  there  can  be  no  difference  of  opinion  as  to  this.  It 
cannot  matter  greatly  whether  a  President  was  right  or 

wrong  in  a  particular  interpretation  of  his  duty,  whether  a 

given  man  should  or  should  not  be  elected  to  office,  if  an 
appeal  to  underlying  and  unreasoning  race  prejudice  must 

be  made  to  defeat  him.  Rousing  the  passions  of  the  multi- 
tude by  such  means  is  demagogic  to  the  last  degree.  We 

do  not  believe  our  correspondent  means  to  disagree  with 
us  as  to  this,  however  much  he  may  distrust  Mr.  Roosevelt. 
— Editor.] 

Edison  and  Ore  Dressing 
The  Editor: 

Sir — Referring  to  recent  press  comments  concerning 

Thomas  A.  Edison's  efforts  in  the  low-grade  ore  prob- 
lems, will  you  kindly  state  that  he  is  not  working  upon 

a  solvent,  as  seems  to  be  the  prevailing  impression.  Over 

a  year  ago  my  company  interested  Mr.  Edison  in  the 
question  of  an  improvement  in  concentration,  utilizing  his 

fine-grinding  rolls  as  the  basis  for  the  prevention  of  slim- 
ing.  During  the  past  year  considerable  progress  has  been 
made  in  making  higher  savings  from  the  finer  material, 

and  also  in  Ihe  general  treatment  of  complex  ores,  separat- 
ing' the  lead,  zinc,  iron,  and  copper  by  a  system  of  con- 

centration. These  experiments  have  been  conducted  in  a 

large  100-ton  unit  in  his  laboratory  at  Orange,  but  there 
is  yet  considerable  to  be  done  before  we  will  feel  justified 
in  erecting  a  practical   plant. 

Mr.  Edison  does  not  anticipate  entering  mining  or  mill- 

ing; but  by  his  arrangement,  if  this  improvement  works 

to  his  satisfaction,  my  company  is  to  attempt  to  commer- 
cialize it  by  erecting  a  large  plant  somewhere  in  the  West, 

so  that  a  thorough  demonstration  of  its  practicability  can 

be  made  befoi-e  offering  the  improvement  to  the  mining 
public.  Mr.  Edison  has  made  no  claims  whatever,  as  he 
is  still  experimenting  on  the  problem.  What  I  desire  more 
to  impress  is  that  he  is  not  working  upon  a  solvent:  simply 

an  improvement  in  concentration. 
Hkxrt  B.  Clifford. 

New  York,  June  10. 

Dredging  in  New  South  Wales  continues  to  steadily 

decline  in  output,  the  yield  for  1911  being  23,364  pz.,  a 

decrease  of  5296  oz.  during  the  year.  During  1911  the 

number  of  bucket  dredges  at  work  was  20,  handling  5,122,- 

476  cu.  yd.  of  an  average  value  of  71/4c.  per  cu.  yd.  The 

9  pump-dredges  handled  1,260,429  cu.  yd.,  of  an  aver- 
age content  of  7.6c.  per  cubic  yard. 
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El   Paso   and   Guggenheim    Exploration   Co.   Features 

the    Market. —  1  Future   OF    Butte   & 
Superior. 

The  principal  feature  of  the  mining  market  in  New 
York,  in  the  way  of  active  trading,  is  the  effort  being 
made  to  distribute  stock  of  the  El  Pas..  Consolidated  of 

Cripple  Creek.  Besides  the  active  trading  in  the  Street. 

a  plan  of    solidation  of  the  leading  properties  in  Crip- 

ple Creek  is  being  outlined  in  the  daily  press.  A  cor- 
poration with  a  capital  of  possibly  $35,000,000  is  lo  he 

formed,  with  El  Paso  ami  other  leading  properties  going 
into  i lie  merger.  It  is  claimed  that  the  new  concern  will 

have  an  output  of  probably  209i  of  t he  entire  gold  pro- 
duction of  the  country.  El  Paso  has  paid  about  one  and 

a  half  millions  in  dividends,  and  it  is  stated  that  some 

400,000  shares  of  the  stock  has  just  been  sold  to  certain 

German  and  Swiss  banking  interests.  The  shares  of  the 

Guggenheim  Exploration  Co.  are  now  being  traded  in  on 
the  floor  of  the  Xew  York  Stock  Exchange,  and  the  public 

is  trying  to  analyze  the  value  of  the  various  holdings  of 
this  concern.  The  Exploration  company  has  sold  out  all 

of  its  Esperanza  holdings,  from  which  it  at  one  time  re- 
ceived a  very  large  revenue.  Its  holdings  in  the  other 

Guggenheim  companies.  Utah  Copper.  Ray  Consolidated, 
Chino.  Yukon  Gold,  and  Braden  Copper,  are  not  hard  to 
appraise,  as  active  markets  are  made  in  all  of  them;  Bra- 

den Copper  especially  having  been  a  favorite  with  traders 

daring  recent  weeks.  There  has  been  a  considerable  absorp- 
tion of  Yukon  Gold  during;  the  past  few  weeks.  It  is  ex- 

pected that  the  shoving  for  the  present  year  will  he  very 

much— possibly  50% — better  than  it  was  during  1911.  The 
Yukon  Gold  company  has  obtained  control  of  the  placer 
fields  at  Iditarod,  Alaska,  and  these  holdings  are  looked 

upon  as  adding  considerable  value  to  the  company's  prop- 
erty. 

The  Phelps-Dodge  shareholders  are  participating;  in  the 
prosperity  due  to  the  advance  in  copper  metal,  receiving 
the  regular  dividend  of  $2.50  per  share  and  $2  added 
dividend,  both  being  payable  June  28.  It  is  said  that  this 

distribution  of  profits  comes  from  earnings  accumulated 
before  the  last  advance  in  copper,  and  that  the  latter  half 

of  the  current  year  will  probably  see  a  considerably  larger 
disbursement  made. 

The  stubborn  skeptics  on  copper  conditions  are  having 
their  attention  directed  to  the  increased  dividends  as  an 

unanswerable  argument  as  to  the  position  of  the  copper 
metal.  In  the  meantime,  however,  the  buying  of  copper 
shares  continues  sporadic. 

The  followers  of  Porcupine  have  continually  pointed 
to  the  Hollinger  and  the  Dome  as  the  two  properties  that 

would  redeem  the  camp.  The  Hollinger  is  evidently  labor- 
ing under  some  financial  difficulties.  It  owes  .$12.5.000 

to  the  original  Timmins-McMartin-Dunlap  syndicate,  and 

it  is  now  proposed  to  issue  50,000  shares  of  treasury 
stock;  12,o00  shares  to  be  taken  by  the  syndicate  in  liqui- 

dation of  the  company's  indebtedness  to  them,  and  the 
remaining  37,500  shares  to  be  offered  to  the  stockholders 

at  $10  per  share.  Inasmuch  jrs  the  stock  is  selling  in 
the  open  market  at  $9.5Q,  it  is  a  little  difficult  to  see 
how  the  stockholders  can  he  expected  to  absorb  this  treas- 

ury offering  very  readily. 

There  is  a  very  interesting  rumor  afloat  in  regard  to  a 

group  of  the  independent  properties  of  Butte,  including 
the  Tuolumne,  Pilot  Butte.  Butte  &  Superior,  and  the 
Butte  Ballaklava,  anenl  a  merger  of  these  and  one  or  two 

properties  of  minor  importance.  There  has  been 

stead]  absorption  of  Tuolumne  stock  by  Boston  interests, 
said  to  be  for  the  account  of  William  A.  Paine,  of  Paine  & 

Webber.  The  House  of  Paine  &  Webber  has  always  bad  a 
very  large  share  of  the  Boston  copper  business  bel 

the  Lake  country  and  Boston,  and  traders  are  hoping  thai 
the  present   rumor  will  prove  to  be  founded  on  fact. 

Butte  &  Superior  was  particularly  fortunate  in  devel- 
oping its  mine  at  a  time  when  the  market  in  zinc  be 

its  rise.  A  large  amount  of  money  had  been  expended 

on  the  Butte  i;  Superior  ground  in  the  search  for  a  body 

of  commercial  ore  when,  in  sinking  its  shaft,  the  com- 

pany ran  into  a  body  of  bonanza  zinc  which  is  said  to 

show  ore  continually  from  the  500  to  the  1600-ft.  level. 

The  present  ore  reserves  are  estimated  at  21  j  million  tons. 
'2'_" ,  zinc  At  rlie  present  prices  for  zinc.  Butte  &  Supe- 

rior is  one  of  the  most  spectacular  properties  ever  de- 
veloped in  the  camp. 

The  real  hope  for  the  proper  revival  of  mining  it 
in  the  near  future  lies  in  Mexico.  While  the  stories  of 

the  war  correspondents  still  picture  a  very  much  unset- 
tled state  of  affairs,  the  railway  lines  report  that  the 

refugees  who  have  been  seeking  sanctuary  in  San  Antonio 

are  returning  to  Mexico;  work  is  being  commenced  on 
the  extensions  of  the  Mexican  National  railway,  and  the 

making  of  the  loan  by  Speyer  &  Co.,  mentioned  in  a  pre- 
vious letter,  is  having  a  reassuring  effect. 

BOSTON 

Lawson  Interested  ih  African  Copper  Fields. — In- 
crease in  Copper  Dividends. — Boom  in  Butte  & 

Superior. 

The  African  copper  fever  has  infected  Thomas  W.  Law- 
son.  A  lew  days  ago  he  dispatched  Charles  C.  Clapp  on 
the  Carwpic  from  Xew  York  to  Naples,  where  Clapp  will 

meet  a  parly  of  mining  engineers.  They  will  get  up  their 

equipment  and  start  for  Mombosa,  on  the  east  coast  of 
Africa,  whence  they  will  travel  inland  to  the  copper  fields. 
It  is  said  that  Lawson  desired  to  accompany  Clapp,  but 

as  he  is  a  red-hot  Roosevelt  champion,  and  is  also  a  can- 
didate for  the  U/nited  States  Senatorship  to  succeed  Crane, 

his  political  engagements  kept  him  from  carrying  into 
Africa  a  personally  conducted  copper  campaign.  Lawson 
wishes  to  emulate  Roosevelt  in  his  African  adventures. 

He  is  looking  for  a  copper  mine,  while  Roosevelt's  quarry 
consisted  of  lions  and  other  wild  beasts. 

The  Lake  Copper  Co.  is  on  a  steady  shipping  basis. 
Some  Hot)  tons  of  ore  go  to  the  mill  daily  from  its  stock 

pile.  The  ore  assays  about  2*  lb.  of  mineral,  netting  about 
18  lb.  per  ton.  This  is  a  satisfactory  showing,  because  it 

maintains  the  average  of  the  Lake  mine.  The  manage- 
ment expects  to  start  shipments  from  its  underground 

workings,  and  to  work  these  shipments  up  to  S00  tons  per 
day  by  fall.  Lake  is  no  longer  watched  every  day  and 

every  hour  of  the  market,  for  some  new  sensational  de- 
velopments, as  was  the  case  something  over  two  years  ago, 

when  it  was  a  brilliant  prospect.  The  mine  has  now 
reached  the  tenth  level  and  the  ground  holds  uniformly 

with  that  in  the  upper  levels.  The  Lake  lode,  which 
created  such  a  sensation  in  the  Boston  market,  still  keeps 

people  guessing  as  to  which  way  it  is  going.  On  the 
seventh  level  this  famous  vein  turns  toward  the  North 

Lake  mine,  but  the  tendency  of  the  lode  has  been  to  wave 

or  roll  first  one  way  and  then  the  other,  its  general  course 

being  in  the  direction  of  the  South  Lake  mine.  The  de- 
velopments of  the  lode  are  of  absorbing  interest  to  both 

these  neighboring  properties,  one  to  the  north  and  the 
other  to  the  south.  There  are  also  other  South  Range 

properties  whose  managements  are  narrowly  watching 

Lake  developments,  hoping-  that  the  Lake  lode  will  come 
into  their  ground.  It  is  one  of  the  interesting  situations 

which  are  always  to  be  found  in  I  he  Lake  copper  country. 

Ahmeek  has  increased  its  quarterly  dividend  rate  from 

•*4  to  $5  per  share,  placing  the  stock  upon  a  $20  per  share 
annual  rate.  At  this  rate  the  parent  Calumet  &  Heela  will 

receive  around  a  half  million  dollars  annually  in  dividends 

from  this  most  interesting  and  important  subsidiary. 

Ahmeek's  dividend  course  has  been  upward  and  onward 
with  eai  li  quarter.  Nine  months  ago  it  started  paying  divi- 

dends on  a  quarterly  hasis  of  $2  per  share:  three  months 
later  this  was  increased  to  $3;  three  months  ago  the  rate 
was  increased  to  $4;  now  it  is  $5  quarterly.  The  stock  is 

inactive    on    the    Exchange    and    will    probably    always    re- 
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quarterly,  the  increase  being  based  mi 

copper.    Quinej  Is  earning  around  $14  per  than   
■  i.i   maj    also  increase  ii-  di\ i 

ilniil  rata  in  ill"  meeting  mi  June  25,  as  il  boa  incn 
production  and  bos  brought  costs  down  t<   urly  Be,  per 

pound,  :•  1  ii i« >— t  rivaling  the  lowest  coats  "I  the  porphyries. 

I'  i-  the  rata  «ill  he  advanced  in  at  leasl  $3  per 
Inasmuch  as  Anaconda  is  earning  $5.50  per  -lnnv 

mi  tin-  present  high  copper  market,  evidently  the  directors 

could,  n'  they  sn  wished,  make  the  dividend  even  $4   per 
year.     Anaconda  can    pay   $3    per  year  mi    the   pn 

imirk.'i  and  add  at  leasl  $10,000  annually  to  its  surplus. 
Another  dividend  increase  which  will  exert  a  ■_:   I  effect  in 

market  circles  i-  expected  at  the  directors'  meeting;,  July 

20,  ni'  the  Tennessee  Copper  Co.  They  will  probably 
place  tin-  stock  mi  a  quarterly  basis  of  *4  per  year.  The 
last  dividend,  a  semi-annual  one,  was  $1,50  per  share,  de- 

clared on  February  20.  Tin-  dispositi   £  copper  com- 
panies to  share  high-priced  metal  prosperity  with  stock- 
holders without  delay  will  do  much  to  attract  the  public 

into  tin'  market,  and   is    f  the  besl    signs  of  the  times 
in  copper. 

N'.it  reconciled  to  the  Dnited  States  Supreme  Court's  de- 
cision as  an  ultimatum,  A.  S.  Bigelow,  of  Boston,  promptly 

petitioned  the  court  for  a  re-hearing  of  the  case  of  the 
Old  Dominion  Copper  Co.  of  New  Jersey  against  him. 

Bigelow  hoped  by  this  course  to  at  least  gain  n  consider- 
able amount  of  time,  as  ii  was  not  thought  that  the  Supreme 

Court  could  uret  around  to  the  case  until  next  fall.  But  the 
court  has  acted  without  postponement,  and  hence  Bigelow 
has  no  longer  any  hope  in  that  direction.  It  is  said  now 

that  he  will  fight  the  validity  of  the  'trusl  receipt'  creation 
and  will  question  the  rights  of  receipt-holders  to  shave  in 
the  distribution  of  assets  put  up  by  him  with  the  New 

England  Trust  Co.  The  belief  in  Kost.ni  is  that  Bigelow 
is  now  making  a  vain  fight,  after  having  held  out  for  ten 

years  and  availed  himself  to  the  limit  of  the  law's  delays. 
His  securities  put  up  with  the  trust  company  will  un- 

doubtedly he  liquidated  as  soon  as  the  formal  order  is  re- 

ceived from  Washington,  ami  with  that  will  end  what  has 
been  in  many  respects  one  of  the  most  remarkable  eases 

ever  tried  in  the  history  of  the  courts.  Bigelow  has  figured 

in  something  like  $15,000,000  worth  of  copper  law-suits 
in  the  courts,  his  cases  ranging  from  the  lowest  to  the 

highest  courts. 
The  Butte  &  Superior  market  boom  continues  in  Boston. 

Butte  &  Superior  has  about  3,000,000  tons  of  developed 
ore  running  22%  zinc,  with  high  content  in  silver,  and 

within  the  boundaries  of  present  development  work  it  can 

be  depended  upon  to  increase  this  to  at  least  .5,000.000  tons. 

The  new  mill  is  saving  nearly  twice  as  much  of  metal  con- 
tent as  the  old.  The  company  is  fully  financed,  having  sold, 

in  April,  30,000  shares  of  stock  at  $27.50  per  share  for  the 
treasury.  On  the  present  price  of  spelter,  and  with  its 

capacity  advanced  to  1000  tons  per  day,  Butte  and  Boston 
authorities  agree  in  estimating  the  net  earnings  of  Butte 

&  Superior  at  approximately  $3,000,000  per  year.  Even 
this  estimate  does  not  include  the  revenues  received  from 

by-products,  which  amount  to  about  75c.  per  ton.  Butte 
&  Superior  lies  to  the  north  of  North  Butte,  and  was  for  a 

time  considered  to  be  outside  of  the  mineral — and  espe- 

cially the  copper — zone  of  Butte.  The  company,  encour- 
aged by  the  remarkable  discovery  and  development  of  the 

Edith  May  vein  in  North  Butte,  began  the  search  for  cop- 

per in  its  own  property.  It  failed  to  find  copper  of  com- 
mercial extent,  though  the  management  put  down  a  shaft 

1600  ft.  in  quest  of  it.  It  found  some  copper,  but  the  ore 

changed  into  zinc — good  clean  zinc  which  is  exceptionally 

amenable  to  treatment — and  today  Butte  &  Superior  stands 
out  before  the  world  as  a  copper  failure,  but  one  of  the 

biggest  zinc  successes  in  the  world.  The  company's  de- 
velopments  have  been   among  the  most   sensational   in   the 

historj   nt   Butte      B 

per  share  for  the  stock.  ■    run 
it  i-  making  on  the  I 

•  l\ ni   I  to  $94  per  share.     In  the  south  "t   the 

in,  i.  Davii  Dalj  nnd  Butte  Central  ai  that 
the  boundaries  of  the  rich  mineralized  section  extend  beyond 

tin  estimates  of  a  fev.  yean  ago,  Davis  Daly  has  found 

a  bodj  of  rid   pper  ore  on  the  1900  ft.  level,  and  Butte 
■  1  has  entered  the  copper  tone  at  around  ■  thousand 

feel  in  depth.    Both  Butte  Central  and  Han-  Dalj  an 
deuce  of  the  presence  ol  the  Rarus  fault-tone,  the  largest 
fault-zone  in  Butte,  which  has  given  the  district  a  consid 

erable  production  i"  date.     Butte  Central  lias  the  fat   is 

shear-zone  crossing  its  property  and  Davis-Daly,  in  tin 
vicinity,  presumably  has  it  al  greater  depth.  With  Butte 

developing  u-  mineralized  boundaries  both  to  the  north 
ami  south  and  with  its  deepest  workings  to  be  developed  to 

nearly  double  their  present  depth  before  its  shafts  an 

deep  as  those  of  Calumel  &  Secla  and  Tamarack,  it  is  no 

wonder  thai  engineers  say  it  has  many  years  to  ■-'"  before 
reaching  the  height   of  its  productive  career. 

LONDON 

Ventilation   in  London. — Use  or  Ozone.- 

Kelp. 

-Potash  and 

The  ventilation  of  metal  mines  is  receiving  so  much  atten- 

tion nowadays  that  any  novelty  bearing  on  the  subject  at- 
tracts attention.  For  instance,  the  new  ventilation  appar- 

atus installed  on  the  Central  London  railway  is  interesting. 
The  circumstances  ami  conditions  are  somewhat  similar  to 

those  in  mine  workings.  The  Centra]  London  railway,  cum 

nionly  called  the  'Tube,'  is  7  miles  long,  with  13  stations,  ami 
is  from  60  to  Km  ft.  below  the  surface.  There  are  two  lines. 

each  contained  in  a  tube  11  ft.  8  in.  diameter,  and  at  in- 
tervals connected  by  cross-overs.  Hitherto  the  ventilation 

has  been  effected  by  the  passage  of  the  trains  and  by  an 
exhaust  fan  near  the  British  Museum;  and  in  the  night 

hours  during  which  no  trains  run.  by  an  exhaust  Ian  at  the 

western  end  at  Shepherd's  Bush.  In  spite  of  all  these  pre- 
cautions, the  atmosphere  is  depressing  and  unpleasant,  but, 

as  usual,  the  cause  is  difficult  to  analyze.  It  is  held  gener- 
ally to  be  the  result  of  organic  constituents  of  I  he  air  due  to 

the  continuous  passage  of  large  numbers  of  people.  The 

company  therefore  decided  to  adopt  the  'ozonair'  apparatus 
for  introducing  sterilized  air  containing  a  small  proportion 
of  "/.one  lo  give  it  an  oxidizing  effect.  At  twelve  of  the 
stations  an  independent  apparatus  has  been  provided.  The 

air  supply  is  first  filtered  in  the  usual  way,  and  then  passed 
between  fine  metallic  gauze  and  mica  sheets  across  which 

discharges  are  caused  to  pass  by  means  of  a  5000-volt  alter- 
nating current.  The  current  of  air  passed  through  averages 

6000  en.  ft.  per  minute  at  10  of  the  stations,  and  10,000  and 

18,000  respectively  at  the  other  two.  The  air  is  sent  along 

mains  having  a  cross-section  of  about  3  sq  ft.  made  of  gal- 
vanized mild  steel,  the  shape  of  the  section  depending  on 

the  space  available.  Some  of  the  air  is  discharged  at  five  or 

six  points  along  each  platform  and  7  ft.  above  them,  and 
the  remainder  into  the  tunnels  about  40  ft.  from  the  station 

in  the  direction  the  trains  run,  to  be  drawn  along  by  the 

train  to  the  succeeding  station. 
For  several  decades  the  Stassfurt  deposits  in  Germany 

have  provided  the  bulk  of  the  commercial  salts  of  potash, 

chiefly  kainile,  a  double  salt  of  potassium  chloride  and 

magnesium  sulphate.  The  imports  of  this  article  into  the 

United  Stales  have  been  large,  and  the  imposition  of  an  ex- 
port duty  by  Germany  greatly  upset  the  American  trade.. 

In  Norway  and  Japan  the  old  kelp  industry  is  being  re- 
vived. Until  the  invention  of  the  Leblane  process  for  the 

manufacture  of  alkali  from  common  salt  about  a  hundred 

years  ago,  practically  the  whole  of  the  alkali  and  alkaline 
salts  used  in  Europe  were  derived  from  kelp,  that  is.  burnt 
seaweed.  Along  the  western  coasts  of  Ireland  and  northern 
Scotland,  and  also  in  Normandy,  the  Celtic  population  was 

actively  engaged  in  its  manufacture.  The  Gulf  Stream  con- 
tinually carries  great  quantities  of  the  marine  vegetation  to 

these  neighborhoods,  and  its  collection  is  a  simple  matter. 
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The  amount  of  valuable  salts  is  larger  in  the  deep-sea  vege- 
tation than  in  the  weed  that  grows  in  the  shallower  waters 

around  the  coast,  so  thai  attention  was  usually  confined  to 

the  Hi-can  drift.  Unfortunately  the  methods  of  treatment 
were  imi  altered  i"  keep  pace  with  scientific  requirements, 

and  the  industry  gradually  shrunk  to  nothing.  There 

reason  why  ii  should  not  be  revived,  for  the  scientific  treat- 
ment for  tlie  extraction  and  separation  of  the  salts  is  not 

really  troublesome  or  complicated.  The  kelp  prepared  in 

Scotland  averag  otassium  chloride,  7r,   potassium 
sulphate,  17',  sodium  chloride,  and  4r,  of  sodium  and 
potassium  carbonates,  together  with  45f^  of  insoluble  mat- 

ter. It  is  probable  that  some  other  process  might  be  adopted 

instead  of  the  old-fashioned  burning;  maceration  and  re- 
torting have  both  been  suggested  and  tried  on  a  small  scale. 

Seaweed  also  I   tains  iodine  salts,  and  the  production  there- 
from of  iodine  is  at  present  the  only  commercial  applica- 

tion of  the  vegetable  kingdom. 

BUTTE,  MONTANA 

Work1  of  the  Anaconda. — Loss  at  the  Btjttb-Balla- 

klava. — North  Butte  Profits. 

The  Anaconda  Copper  Mining:  Co.'s  annual  statement 
for  assessment  purposes  has  been  filed  and  the  figures,  given 
under  oath,  show  the  vast  sum  of  money  expended  and  the 

amount  realized  from  the  properties  of  the  company.  The 

net  proceeds  this  year,  on  which  the  company  will  pay- 
taxes,  is  $10,525,729.82,  as  compared  with  $5,096,445  in  the 
previous  year.  This  is  the  largest  profit  reported  in  any 

year  during  the  past  five,  and  may  be  accounted  for  in  two 
ways.      First,    by    the    many    new    economies    put    into    use 

during  the   past   twelve   months,   and.   sec   I,   by   the    fad 
that  for  the  past  six  months  the  production  has  been  greatly 

increased  and  copper  has  been  sold  at  a  higher  price  than 
for  a  long  time.  The  fact  that  the  company  has  a  little 
more  than  doubled  its  net  proceeds  in  the  past  twelve 
months  is  clear  indication  of  the  prosperous  condition  of 

the  copper  industry.  The  statement  shows  that  there  were 

4,319,994.77  tons  of  ore  extracted,  of  a  value  per  ton  of 

$8.86,  giving  a  gross  yield  of  $38,277,753.14.  The  cost  per 
ton  for  mining  was  $3,709,  and  the  cost  of  transportation 
to  the  Washoe  smelter  at  Anaconda  and  the  smelter  at 

Great  Falls  was  0.308e.  per  tun  per  mile.  The  total  amount 

of  money  paid  for  transportation  was  $1,332,464.55.  The 
cost  of  reduction  was  $1,073  per  ton,  and  the  total  amount 

expended  in  reduction  was  $7,227,773.93.  The  company 

spent  for  labor  $13,440,936.60,  while  $9,809,629.07  was 

paid  for  machinery  and  supplies.  The  marketing  charge, 
including  seaboard  refining,  freight,  and  selling  charges, 

was  $3,168,993.04,  making  the  total  costs  $27,752,023.32. 

There  is  one  item  of  $9,809,629.07  for  machinery  and  sup- 
plies, that  will  give  some  idea  of  the  amount  of  money  the 

company  has  put  into  new  and  modern  equipment  during 
the  past  twelve  months. 

The  Butte-Ballaklava  company  was  operated  during  the 

past  year  at  a  loss  of  $45, 9.36. 04.  according  to  the  report 
filed  with  the  county  assessor  by  C.  W.  Newton,  superin- 

tendent. It  is  reported  that  but  310  Ions  of  ore  was  ex- 

tracted during  the  twelve  months,  which  yielded  $5.68  per 

ton.  the  total  gross  yield  being  $1^60.71.  The  cost  of  ex- 
tracting the  me  was  $775,  and  tire  was  paid  for  trans- 

portation $32.80.  The  cost  of  reduction  is  put  down  at 

$930,  while  there  was  expended*  for  labor  $40,290.90  and 
for  supplies  $5li>,s.P5.  The  company  is  not  snipping  any 
ore  at  the  present  time.  A  small  amount  of  development  is 

going  on,  both  on  the  1400  and  1600-ft.  levels,  but  not  any 
ore  of  shipping  grade  has  been  found.  For  fully  six  months 
of  last  year  the  company  did  not  attempt  to  do  any  mining. 
but  after  the  tire  in  the  High  Ore  bad  been  extinguished,  a 

considerable  amount  of  money  is  said  to  have  been  expended 

in  the  shaft  repairing  damage  alleged  to  have  been  done 

while  fire  fighting  was  in  progress.  The  development  now- 
being  done  is  in  ground  not  in  dispute  with  the  Anaconda 

company  and  the  management  has  strong  faith  in  opening 
a  body  of  ore  on  the  1600-ft.  level. 

The  Tuolumne  company  is  still  negotiating  with  the  Ana- 
conda company   for  a   lower  rate  on  smelter  charges.     The 

present  rate  is  $3.2o  for  -i   ml-class  ore  and  $5.25  for  first- 
class.  The  Anaconda  company  has  offered  a  reduction,  hut 

Edward  Hickem,  president  of  the  Tuolumne,  considers  that 
a  still  greater  concession  can  lie  made  and  negotiations  are 
still  pending.  In  the  meantime  the  Tuolumne  is  shipping 

about  300  tons  of  iirst-dass  ore  per  day.  Development  is 

being  extensively  carried  on  at  the  1600  and  1800-ft.  levels 
and  the  ore  thus  opened  will  enable  the  company  to  increase 

production.  There  will  be  a  meeting  of  the  directors  on 

duly  1.  and  at  that  time  it  is  expected  a  dividend  will  be  de- 

clared payable- in  August.  Some  of  the  directors,  in  dis- 
cussing the  matter,  favor  a  2.5c.  rate  per  quarter,  while 

others  think  thai  15c.  will  be  the  amount  ordered,  and  that. 
if  in  another  three  months  the  conditions  warrant,  the  rate 

can  be  raised  to  25c.  The  Tuolumne  has  now  $140,000  cash 

in  the  treasury,  with  no  indebtedness. 

The  North  Butte  company  net  proceeds  for  the  year  are 

given  at  $986,212.82,  an  increase  of  about  0."><TS  as  com- 
pared with  twelve  months  ago.  The  report  shows  that 

411,908  tons  of  ore  of  a  value  of  $10,164  per  Ion  was  ex- 

tracted. The  cost  of  mining  was  $4.19  per  ton,  and  the  re- 
duction cost  was  $3,426  per  ton.  The  construction  charges 

amounted  to  $13,421  and  the  total  expenditures  $3,200,- 

524.32.  The  company  paid  during  the  year  for  the  trans- 
portation of  its  ore  to  the  smelter  $49,300.05,  the  cost  per 

ton  per  mile  being  0.12c.  Development  was  carried  on  at 
tlie  2000.  2200,  2400,  2600,  and  2800-ft.  levels,  hut  up  to  the 

present  time  no  large  or  important  bodies  of  ore  have  been 
found.  On  the  Snowball  vein  on  the  2200-ft.  level  the  ore 

is  still  high  in  copper  and  silver,  and  it  is  from  this  level  a 
large  portion  of  the  ore  going  to  the  Washoe  smelter  is 

being  mined.  The  ore  reserve  as  given  in  the  annual  report 
is  being  maintained. 

The  Raven  Copper  Co.  was  operated  at  a  loss  during  the 

year  ended  May  31  of  $68,815.  In  explanation  of  this,  how- 
ever, it  should  be  stated  that  the  mine  work  was  confined  to 

development  and  the  only  ore  shipped  was  that  taken  out  in 

tin'  course  of  development.  Shaft  sinking  is  now  going  on 
and  the  management  is  quite  confident  that  good  ore  will  be 

found  at  depth.  The  report  filed  for  assessment  purposes 
shows  that  490  Ions  of  ore  was  extracted,  giving  a  gross 

yield  of  $27.72  per  ton.  The  reduction  cost  was  $6.06  per 

ton.  The  sum  of  $46,760.77  was  expended  for  labor,  while 

$4093.85  was  expended  for  machinery  and  $27,309.12  for 

supplies.  The  Butte  &  Superior  concentrator  has  not  yet 
reached  its  capacity  of  500  Ions  per  day.  but  in  the  course 
of  a  week  everything  is  expected  to  be  running  so  smoothly 
and  satisfactorily  that  tlie  full  amount  will  be  handled.  A 
committee  has  been  formed  with  Edward  J.  Carter  as  chair- 

man, for  the  purpose  of  safeguarding  the  interests  of  the 
holders  of  Stewart  Mining  Co.  stock. 

JOHANNESBURG,  TRANSVAAL 

Randfontein   Central. — Unfavorable  Results  of  Con- 

solidation on  the  Western  Rand. 

A  mine  on  the  Rand  that  has  of  late  been  commanding 

attention  is  the  Randfontein  Central,  that  occupies,  on  the 

farthest  extremity  of  the  western  Rand,  a  similar  position 
to  that  of  the  East  Rand  Proprietary  Alines  on  the  eastern 

Rand,  its  area  being  about  three  thousand  acres.  One  fea- 
ture of  attraction  is  its  huge  mill  of  600  stamps  with  the 

necessary  equipment  for  secondary  treatment  which,  by  the 
way.  has  never  been  fully  employed.  This  mill  is  situated 
at  the  noil  hern  end  of  the  property,  the  southern  portion 

being  served  by  four  other  mills,  each  equipped  with 
cyanide  plants  and  formerly  known  as  the  Randfontein 

South.  At  the  beginning  of  last  year  the  whole  of  the 
Randfontein  properties  were  combined  under  the  title  of 

Randfontein  Central  with  an  issued  capital  of  £4,000,000. 
Prior  to  its  union  with  the  Central,  Randfontein  South 

with  its  400  stamps  worked  independently,  and  made  an 

average  monthly  working  profit  of  £44,000,  with  a  yield  of 
27s.  5d.  at  a  eost  of  18s.  3d.  per  ton,  the  average  working 

profit   per  ton  being  9s.  2d.     It  was  confidently  expected 
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that  with  nil  the  benefits  I ik.-l  ̂   i|   f 
r  working  i  workings,  as  a  mull 

of  iln'  i-oiiiltiii.il ion  the  profits  per  ton  would  be  incn 
lint.  riably  the  i-ic<i'  on  the  Baud,  lower  working 

.in  eompenaatii 

in  the  grade  of  the  ore  «iili  the  result  thai  profite  per  ton 

declined.  Three  hundred  stamps  of  the  Randfontein  1>L' 
mill  were  hung  up  in  February  of  laal  year,  and  106 
in  April  of  this  year.  For  the  six  months  preceding  the 
last  curtailment  i In-  Randfontein  lias  maintained  the  high- 

production  of  any  property  on  the  Kami,  and  was 

therefore  the  premier  gold  producer  of  tin-  world.  Lately 
there  have  been  rumors  that  the  northern  Bection  of  the 

property  waa  not  coming  up  i"  expectations.  No.  s  and 
Ferguson  mines  were  said  to  be  Bending  ore  to  the  mill 

assaying  between  3.6  and  Xs  dwt.  per  ton,  and  frequently 
the  screen  assays  ■!  the  trig  mill  fell  to  about  3  dwt,  per 
ton,  which,  with  a  working  cosl  of  16s.  Bd.  per  ton  oonld 

aly  U   asidered  satisfactory.     In  the  li^rlii  of  these 

rniniii-s  the   following  comparative  results  obtained   before 
ami  after  amalgamation  will  be  interesting: 

K  vnpfontkix  Sooth  Befobe  Amalgamation 

Tons  Revenue  Expenses 
milled.  per  ton.  per  tun.  Profits.  Per  ton. 

1909.  .1.121.221  27s.  ii,i.  is-.     Bd.  £519,041  Us.    3d. 

1910.  .1468,641  'J7s.    :.,l.  18a    3d.  538,584  9s.    2,1. 

Randfontein  Central  An™  Amalgamation 

1911.  .2459,032 
1912 

Jan.  215,556 
Feb.  211,443 
M.li.  229,642 

24a    7.1.     His.    8d.      854,243     7s.  lid. 

24s.  3d.  17s.  5d. 
33s.  i»l.  17s.  4.1. 
22s.    5d.    17s.  10.1. 

74,000  (is.  lOd. 
65,000  6s.  2d. 
53,000    4s.    7.1. 

As  a  direct  result  of  the  amalgamation  it  will  be  seen 
that  last  year  the  average  irrudc  nf  the  ore  milled  fell  from 

'J7s.  ."l.l.  to  24s.  7.1.  per  ton,  the  working  costs  were  re- duce.l  at  the  same  time  from  lSs.  .1,1.  to  His.  Sd.,  and  the 

profits  fell  from  lis.  2d.  to  7s.  lid.  per  ton.  These  figures 
attracted  attention  at  the  time  of  the  issue  of  the  annual 

report  for  last  year,  but  owing  to  the  fact  that  working 
costs  had  declined,  and  the  fall  of  grade  and  profits  per  ton 
milled  were  only  in  keeping  with  the  general  results  attained 
last  year  on  the  Hand,  they  lost  much  of  their  significance. 
Better  results  were  prophesied  for  the  current  year,  which 
had  the  effect  of  consoling  some  of  the  leading  stockholders, 
but  there  were  others  inclined  to  express  misgivings  on  this 
point  from  the  lessons  taught  by  the  East  Rand  consoli- 
dation. 

How  these  promises  have  been  kept  the  monthly  results 
for  the  current  year  appearing  above  will  show.  It  is  true 
that  in  March  a  record  tonnage  was  milled  and  treated,  but 
the  recovery  has  fallen  from  24s.  7d.  per  ton  for  the  average 
in  1911,  to  22s.  5d.  per  ton  in  March,  while  costs  of  working 
have  risen  from  Ids.  8d.  to  17s.  10d.  per  ton.  The  result  is 
seen  in  the  decline  in  profits  from  7s.  lid.  to  4s.  7d.  per 
ton  for  March,  being  exactly  one-half  the  average  profits 
realized  per  ton  by  the  South  Randfontein  south  section  in 
1910  before  consolidation,  of  which  so  much  was  expected. 
became  an  accomplished  fact.  Regarded  in  another  light, 
the  March  results  show  that  by  adding  in  the  proportion  of 
a  million  and  a  half  tons  per  year  from  the  central  section 
to  the  tonnage  milled  from  the  southern  section,  this  extra 
tonnage  only  earned  in  March  a  profit  of  a  penny  per  ton. 
No  wonder  need  therefore  be  expressed  that  the  chairman 
should  visit  the  property  and  dismiss  those  responsible  for 
the  administration  of  the  mines,  the  stockholders  should  be- 

come concerned,  and  the  stocks  fall  in  price  in  what,  for 
other  stocks,  was  a  rising  market. 

Since  that  date  the  whole  of  the  administration  has  been 

reorganized,  but  the  results  are  not  yet  fully  known.  In 
April,  however,  199,518  tons  only  were  milled  and  treated, 

but  the  recovery  per  ton  milled  was  increased  to  that  of  De- 
cember last,  namely,  24s.  Id.  per  ton.  Whether  costs  and 

profits  will  be  restored  to  last  year's  figures  remains  to  b( 
seen. 

REPUBLIC,  WASHINGTON 

\i»    M it  i.  roil  sis 

l  IRI  II  l.l  . 

Shipments  of  ore  from  Republic  district  wore  lighter  than 
usual  during  the  month  of  April,  amounting  to  only  3077 
tons,   as    follows:     By   the    Republic    Mines   Corporation, 

ons;  San  Toil  Consolidated  company,  360  ions;  Knob 
Hill  company,  248  ions;    Rathfone   Reduction    Works,  35 
Ions.     The  shipi   its  during  May   ntrary  to  expectations, 
were  even  less  than  for  Apnl.  amounting  to  only  2547 
tons,  as  follows:  from  tin-  Republic  Corporation,  2it77 
tons  (including  560  tons  seni  to  the  North  Washington 
Power  iV  Seduction  mill);  Knob  Hill.  196  tons,  ami  San 

l'oil    Con.,    274    tons.      The    decrease    in    the    shipments    is 
probably  due   to  ore  being   held   hack    for  treatment    by 
the   local   mills. 

Hi  the  Surprise  mine  the  Republic  Mines  Corporation  is 
getting  oui  a  good  average  value  of  ore.    Some  very  g   1 
ore  is  coming  from  above  the  500-ft.  level.    On  the  main 
500-ft,  level  drifts  are  being  driven  both  northerly  and 

southerly    On    the   hanging-wall    side   of    the    veins    in    ship 

ping  ore,  s  stope  lias  been  opened  which  is  8  ft.  wide,  ."in ft.  high,  and  80  It.  long,  and  there  is  ore  still  remaining 
on  the  toot-wall.  Below  the  600-ft.  level  the  underhand 
slope  is  down  7:!  ft.,  in  line  with  the  main  incline  shaft. 
and  produces  about  100  tons  of  ore  per  week,  assaying 
better  than  $50  per  ton.  From  all  other  parts  of  the 
mine  from  500  to  600  tons  per  week  are  being  hoisted 
through  the  main  incline.  The  management  will  probably 

increase  the  output  "UK,  for  shipment  to  the  smelters. 
Recently  a  sample  taken  from  across  7  ft.  of  the  pay- 
shoot  below  the  000-ft.  level  assayed  $404.82,  and  later  a 
grab  sample  from  the  ore-pile  broken  at  that  point  as- 

sayed $4,81.90  per  ton,  of  which  $480  was  in  gold  and 
$1.90  in  silver.  The  company  has  over  70  men  on  the  pay- 
roll. 

The  Imperator-Quilp  company  has  retimbered  the  Quilp 
mine  and  put  it  in  good  shape  for  breaking  ore  for  the 
mill.  Recently,  while  breaking  ore  of  milling  value  on 
the  200-ft.  level,  some  high-grade  ore  was  found  which 
assayed  $548  in  gold  and  $98.68  in  silver  per  ton.  In 
the  San  Poil  Consolidated  mine  the  North  San  Poil  No.  2 

stope,  on  the  300-ft.  level,  has  been  lately  producing  ore 
which  assayed  from  $15  to  $45  per  ton  from  a  shoot  be- 

lieved to  be  200  ft.  long.  The  San  Poil  Con.  mill  is  com- 
pleted, the  machinery  is  placed,  and  the  plant  will  begin 

operation  as  soon  as  a  railway  trestle  for  the  delivery  of 
the   ore   is   finished. 

The  International  Power  &  Manufacturing  Co.  has  an- 
nounced its  intention  of  using  10.000  lip.  on  the  Pend 

Oreille  river,  and  several  thousand  acres  of  land  in  Stevens 

county  will  be  used  in  manufacturing  lime  hydrates,  nitric 
acid,  and  soil  food  for  the  enrichment  of  lands  bordering 
along  the  Pend  Oreille  river.  A  dam  will  be  constructed 
about  two  miles  south  of  the  international  boundary  at  a 
cosl  of  over  a  million  dollars.  The  outlay  of  several  mil- 

lion dollars  in  the  enterprise  is  anticipated.  Messrs.  Ham. 
Vearsley,  and  Ryrie.  of  Spokane,  represent  the  company. 
Slip  clay,  good  for  glazing  of  (lottery,  has  been  discovered 
in  the  Orient  district. 

The  Michigan  Mining  Co.  will  build  a  mill  on  the  C.wynn 
mine,  on  Hall  creek,  on  the  south  half  of  the  Colville  res- 

ervation. A  200-hp.  hydro-electric  plant,  including  a  com- 
pressor, drills,  and  concentrator,  has  been  purchased.  A 

body  of  $35  ore  has  been  found  in  the  shaft,  at  a  depth  of 
160  ft.  It  is  6  ft.  wide  at  the  bottom.  The  valuable  min- 

erals are  chiefly  copper  and  silver. 
On  account  of  failure  to  find  sufficient  ore  of  shipping 

value,  the  Hope  company  has  closed  down  the  Black  Tail 
mine  until  arrangements  can  be  made  to  mill  the  ore  at 
home.  The  North  Washington  Power  &  Reduction  mill 
has  been  completed  and  the  machinery  is  wearing  down 
to  its  bearings.  A  large  tonnage  has  been  crushed  and  is 
under  treatment,  and  assays  of  the  head  and  tailing  indi- 

cate  a   higher  extraction   than   was   expected  at  the   start. 
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General  Mining  News 
ALASKA 

Fairbanks 

Sluicing  mi  Sullivan  creek  in  the  Hot  Springs  district 
was  started  about  the  middle  of  May.  The  season  was 

delayed  on  account  of  the  mild  winter  and  the  shortage 

of  snow.  Unless  heavy  rains  eonie  as  an  aid  t"  t lie  situ- 
ation, the  season  of  1912  will  be  short  on  the  creeks  in  this 

district. 
IliITAROD 

The  tramway  which  connects  the  town  with  Flat  creek 

is  being  rebuilt  for  the  transportation  of  the  dredge  mate- 
rial which  the  Guggenheims  are  shipping  in  from  Daw- 

son. Several  miles  of  new  road  have  also  been  built  on 

Flat  creek  in  order  that  the  freight  may  lie  landed  at  the 
point  where  the  dredge  is  to  be  set  up. 

Ketchikax 

The  Mt,  Andrew-  Mining  Co.  will  resume  operations 
about  July  1  with  a  complete  crew  working  two  shifts. 
Development  will  be  confined  to  finishing  the  adit  on  the 
lower  level  which  was  begun  for  the  double  purpose  of 

prospecting  and  drainage.  If  ore  is  found,  another  still 

lower  adit  will  be  driven  and  the  mine  worked  continu- 

ously instead  of  confining  operations  to  the  summer,  as  is 

necessary  with  the  present  glory-hole  system.  The  com- 
pany is  also  planning  to  recover  the  2300  tons  of  ore 

which  was  lost  on  a  sunken  barge  two  years  ago.  This 

ore  was  the  richest  mined  at  the  Mt.  Andrew,  with  5..V-, 
copper  and  some  gold  and  silver.  Divers  will  he  brought 
north  and  an   attempt  made  to  save  the  ore. 

Seward  Peninsula 

The  New  Era  Mining  Co.  has  been  organized  in  Nome 

to  take  over  the  two  small  stamp-mills  which  have  oper- 
ated in  that  district  in  past  seasons  and  move  them  to 

Snow  gulch,  where  the  eight  stamps  will  be  assembled  in 

one  building  for  the  treatment  of  a  large  body  of  quartz 
ore,  which  is  reported  to  carry  $20  per  ton. 

Six  new  dredges  are  expected  on  the  first  steamers  into 

Nome,  and  if  it  is  possible  to  get  them  into  operation 
before  winter  they  should  add  materially  to  the  output  of 
the  district.  Two  of  the  dredges  expected  are  for  the 

Port  Clarence  district,  two  others  to  be  used  on  Casadepaga 

ci-eek  in  the  Niukluk  region,  and  the  other  two  are  for 
the  Kotzebue  country,  where  they  will  be  placed  on  the 

Inmachuk  river.  The  prospects  for  a  favorable  placet- 
season  have  been  greatly  improved  by  recent  heavy  rains 
which  have  been  general  all  over  the  peninsula.  Sluicing 

was  started  in  May  on  winter  dumps  and  dirt  hoisted  from 

drifts,  hut  open-cut  mining  was  delayed  by  anchor  ice  in 
the  streams. 

Valdez 

A  new  company  to  be  known  as  the  Alice  Mining  Co. 
has  been  formed,  chiefly  of  Vancouver,  British  Columbia, 

capitalists,  to  operate  the  Alice  property  on  Shoup  bay. 

The  mine  will  be  in  charge  of  M.  T.  Callaghan.  who  has 

ordered  machinery,  tools,  and  supplies  necessary  to  begin 
operations. 

ARIZONA 

Cochise  County 

The  Copper  Queen  and  Calumet  &  Arizona  mining  com- 
panies have  granted  all  their  employees  an  increase  in 

wages,  to  go  into  effect  at  once.  The  Copper  Queen  has 
posted  the  following  schedule:  Underground  employees 

now  working  8  hours  will  he  reduced  to  71  ■_■  hours  and 
will  receive  the  same  pay  as  for  8  hours  work,  thus  in- 

creasing the  rate  per  hour.  Surface  employees  now  work- 

ing 8-hour  shifts  to  continue  8  hours.  Those  now  receiv- 

ing +2.  raised  to  $2.15;  $2.25,  to  -2.4(1;  $2.50.  to  $2.65; 
$2.75;  to  $2.95;  $3,  to  $3.20;  $3.25,  to  $3.50;  $3.50  and 

over,  raised  25c  per  shift.  Employees  now  working  9- 
hour  shifts  will   he   reduced    to   8-hour  shifts  and  will    re- 

ceive  the  same   pay   as   tor  !t   hours   work,   thus   increasing 

the  rate  per  hour. (hi   ..    I  lorjNTt 

The  Superior  &  Boston  Copper  Co.  is  shipping  to  the 

OH  Dominion  smelter,  according  to  a  Globe  despatch  to 

the  El  Paso  Herald,  three  cars  per  week  of  ore  aver- 
aging about  Sr,  copper.  The  ore  is  coming  from  the 

stope  below  the  sixth  level  on  the  Great  Eastern  vein.  On 
the  twelfth  level  the  southeast  cross-cut  is  being  steadily 
advanced  and  is  now  in  the  Pinal  schist  formation.  A 

cross-cut  has  also  been  started  south  toward  the  Limestone 

vein,  which  has  been  opened  through  the  Limestone  shaft 
to  the  third  level,  there  being  a  considerable  amount  of 

shipping  ore  blocked  out  on  the  second  and  third  levels. 
About    55    men    are    employed. 

The  Gibson  mine,  nine  miles  west  of  Miami,  is  ship- 
ping three  cars  of  ore  per  month  to  the  Old  Dominion 

smelter  at  Globe.  The  ore  is  reported  to  average  about 

l(i',  copper  and  is  all  coming  from  the  fourth  level  on  ' 
the  Pasquale  vein.  Drifts  are  being  driven  south  on  the 

fourth  and  fifth  levels  and  encouraging  results  are  re- 

ported. Ten  cars  of  ore  have  been  shipped  since  the  Gib- 
son Copper  Co.  resumed  the  working  of  the  mine  in  Feb- 

ruary.    About  20  men  are  employed. 

At  the  Copper  Hill  shaft  of  the  Arizona  Commercial, 
the  drift  west  on  the  fourth  level  has  reached  the  bound- 

ary line  and  connections  have  been  made  with  a  drift 
from  the  Gray  shaft  of  the  United  Globe  mine  of  the  Old 
Dominion  company.  Work  is  now  being  concentrated  on 

enlarging  the  shaft  from  two  to  three  compartments,  be- 
ginning at  the  fourth  level   and   working  upward. 

The  lease  of  P.  S.  Tate  and  the  Lyle  brother's  on  the  first 
level  of  the  Black  Warrior  mine  has  expired,  and  the 

mine  is  now  being  worked  by  the  owner,  the  Warrior  Cop- 
per company.  Develepoment  work  is  in  progress  on  the 

fifth  or  lowest  level,  where  it  is  reported  that  good  ship- 
ping ore  is  exposed.  It  is  proposed  to  sink  a  winze  below 

this  level.  A  small  amount  of  ore  is  being  hoisted  and 
stored  in  the  bins.     E.  M.  White  is  manager. 

Churn-drill  hole  No.  1  of  the  South  Live  Oak  Develop- 
ment Co.,  is  still  around  the  640-ft.  mark,  no  progress 

having  been  made  for  the  past  two  weeks  on  account  of 
serious  caving  of  the  ground  and  the  loss  of  a  string  of 

drilling  tools  in  the  hole.  The  tools  have  just  been  recov- 
ered and  casing  will  now  be  put  in.  and  it  is  expected  that 

drilling  will  he  resumed  within  the  next  two  or  three  days. 
The  last  40  ft.  of  the  hole  has  hern  in  soft  altered  granite, 

carrying  a  considerable  amount  of  copper  carbonates,  some 
chalcocitc  being  reported.  At  the  Southwestern  Miami, 

churn-drill  hole  No.  5  is  (ISO  ft.  deep,  in  schist  formation. 

Hole  No.  0  is  .54")  ft.  deep  and  is  in  schist.  A  string  of 
tools  is  lost  in  the  hole,  which  is  being  enlarged  with  a 

10-in.  wider-reamer  preparatory  to  driving  the  casing  be- 
fore attempting  to  recover  the  tools.  Hole  No.  7  is  in 

conglomerate  and  is  305  ft.  deep.  Hole  No.  8  is  100  ft. 
dee]>.  in  schist.  None  of  the  holes  is  yet  in  ore.  One 
churn-drill  is  at  work  drilling  hole  No.  52  at  the  Keystone 

mine.  Henry  Krumb  is  making  an  examination  of  the 
mine  for  the  Inspiration   Consolidated   Copper  Company. 

The  sinking  of  one  of  the  Inspiration  Con.  company's 
new-  3-compartment  working  shafts  has  been  started,  and 
a  head-frame  and  hoisting  equipment  will  soon  be  erected. 
The  spur  from  the  Arizona  Eastern  to  the  millsite  and 

mine  has  been  locsted.  Grading  for  the  concentrator  is 

expected  to  start  in  about  a  month.  Three  of  the  develop- 
ment shafts  are  being  sunk  to  greater  depth  and  the  ore 

is  being  blocked  ottt  for  mining.  Additional  boiler  and 

compressor  capacity  is  being  provided  at  the  portal  of 
the  main  tunnel,  after  which  the  underground  force  will 

be  increased.  W.  H.  Aldridge.  representing  the  controlling 
interests,  is  now  at  the  mine. 

Mohave  Couxty 

The  annual  report  of  the  Tom  Reed  Gold  Mines  Co.. 
near    Kingman,    shows    a    production    of    $798,030.95.      Of 

this  an   nt,  $69,461.76  was  added  from  operations  in  March 
I  1912,  the  last  month  of  the  fiscal  year.     Dividends  during 
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the  ynr  an. mi- 
100  ni  added. 

I 

>iit  iii   Tucson  has  I-  to  shut 

dowt  days  bj  .1  ' >i  .:»k  in  toe  Bue-dusl  chamber, 
smelter  bus  been  mnniiig  lull  blasl   tor  two  weeks, 

ami  the  il  re  from  recent  consign- 
ments, ao  repaira  will  lie  rushed  and  opei  resumed 

.iv  loon  n>  possible.    The  break  was  due  i"  the  tacl  thai 
the  supports  of  the  dust-chamber  were  ool  rtrong  enough 
tn  Imlil  up  the  chamber  when  full  of  dust. 

Pinal  Coi 

The  Douglas  Copper  Co.,  which  owns  IS  claims  between 
K>\   and  Superior,  reports  the  discovery  of  a  30-ft.  vein 
in  the  No.  2  adit     A  general  assay  of  ih    showed 
11  copper  with  IS  or.  of  silver  and  3  <>/.  of  gold  per 

ton.  Tin'  company  lias  been  developing  its  property  tor 
the  past  two  years,  and  now  hopes  to  be  able  to  sell  a 
controlling  interest  in  its  claims  to  01   t   the  large  cop 
per  companies.     The    F.I    Paso  &   Southwestern    railroad 

lia^  secured  a  right-of-way  through  the  Douglas  property, 
ami  the  county  road  to  Superior  runs  through  it. 

Yavapai  County 

The  Bunker  Hill  shaft  in  the  Big  Bus.'  district  lias  been 
onwatered  and  the  mining  of  ore  resumed.  This  shaft  is 
200  11.  in  depth  and  cuts  three  ore-shoots  with  a  dip  of  about 

60°.  The  company  intends  I"  mine  ihe  richest  streak,  which 
is  40  in.  wide  and  averages  about  $00.  and  mill  this  ore  al 
the  Little  Jessie  plant.  The  mine  is  also  opened  by  an  adit 

L'ls.'i  ft,  long,  which  is  within  50  ft.  of  a  point  350  ft.  ver- 
tically beneath  the  shaft.  A  connection  will  be  made  with 

the  shaft  for  drainage  and  ventilation. 

CALIFORNIA 

Contra  Costa  County 

The  officers  of  the  Selby  Smelting  &  Lead  Co.  have  been 
cited  to  appear  in  the  Superior  Court  at  Fairfield  on  June 

•J.'i  to  show  cause  why  they  should  not  he  punished  for  con- 
tempt for  the  alleged  violation  of  the  injunction  whereby 

the  company  is  prohibited  from  s,,  operating  its  plant  as 
to  permit   injurious  fumes  to  be  emitted   therefrom. 

The  injunction  was  issued  several  years  ago  by  L.  ft. 
Harrier,  presiding  judge,  when  he  occupied  the  bench,  but 
the  company  has  succeeded,  by  complicated  litigation,  in 
preventing  it  from  being  enforced. 

The  matter  has  been  before  the  Stale  Supreme  Court  for 
a  long  time,  but  recently  that  tribunal  handed  down  a  de- 

cision affirming  the  judgment  of  the  Superior  Court  in 
the  granting  of  the  injunction  and  the  opportunity  for  the 
contempt  proceedings  is  now  open. 

Plumas  County 

Development  on  the  ftruss  mine  has  opened  an  11-ft. 
vein  of  $15  ore,  in  the  new  shaft  now  sunk  at  the  lower 
workings  to  a  depth  of  200  ft.  The  Grass  mine  has  been 
noted  for  small  rich  pockets,  and  the  discovery  of  a  wide 
vein  is  encouraging.  .  It  is  reported  that  the  company  has 
leased  the  Sobrero  water  rights.  This  will  give  an  oppor- 

tunity to  develop  about  160  hp.  with  turbines  working 
under  an  SO-ft.  head.  The  15-stamp  mill  on  the  property 
is  being  moved  to  the  new  shaft,  from  the  old  workings 
1000  ft.  away,  and  it  is  expected  that  stamps  will  be 
dropping  on  rock  from  the  new  orebody  by  the  middle  of 
July. 

Sacramento 

The  executive  committee  of  the  Anti-Debris  Association 
met  at  Sacramento  on  June  15  and  received  reports  from 
their  watchmen  who  had  made  inspections  of  the  hydraulic 
mining  property  in  the  state.  The  Neocene  Placer  Mining 
Co.  at  Scales,  Sierra  county,  which  was  served  with  an 
injunction  last  month,  filed  an  affidavit  that  mining  would 
cease  after  the  next  clean-up.  The  Brandy  City  company, 
operating  near  Cnmptonville.  Yuba  county,  has  just  been 
served  with  an  injunction  and  will  probably  stop  work. 
This  company  has  been  using  two  giants  and  attempting 
to  restrain   the   debris  with   dams.     Complaints  have   been 

ilher  eomui  ng  on  (ho  tieadwatei 
Sim-.     Co 

The  Mammoth  Mining  Co,  has  purchased  the  stock  pile 
"t   .ok,,  at   Coram,  belonging  to  the   Balaklala  comp 
Approbate!}  1000  toi  vas  on  band  when  the  Bal 

aklala  dosed,  and   Ibis  will    now  1m-  shipped   to   the  smeller 
at     Kennelt. 

Tuoluiiki  Counts 

■lean  up    al    lie     I  mine   was   made    last 
week  bj  C  W.  Terry.    All  the  ore  al   t  the  millsite,  ac 
c   ulatcd  fr    the  active  operation  of  tl   tine,  was  put 
through   the  mill,  and   several   Ions  of  rich   i   eentrale  was 

'"   vered    and    shipped    lor    t  real  inenl.      All    the    machinery 
"ill  -   i  be  sold  and  the  mine  abandoned.    All  the     in 
sight    has    been    taken    from    the    mine,    but    the   claim    eon 
tains  some  unexplored  mineralized  ground.  The  Confi- 

dence was  located  in  1853,  and  is  one  of  the  earliest  dis- 
covered  quartz   mines   in   the   slate.     Placer   mining    was 

GENERAL    VIEW    OP    SELBY    SMELTER. 

demanding  the  attention  of  the  industry  at  that  time,  and 
only  a  little  work  was  done  on  the  vein.  Some  fifteen 

years  later  Ben  Holliday,  the  stage  owner  and  pony  ex- 
press man,  acquired  (he  property  and  operated  it  profita- 
bly. Under  later  owners  the  mine  was  worked  for  years 

and  is  credited  with  an  output  of  over  $4,000,000.  At 
first  the  concentrate  was  sent  to  Wales  and  a  profit  of 

60%  realized  on  the  shipment.  Crude  methods  of  treat- 
ment were  used  at  the  mine,  and  much  money  lost  in  the 

poor  recovery  made  of  the  pyrite. 

COLORADO 

Clear  Creek  County 

(Special  Correspondence.) — The  property  of  the  Dives- 
Pelican  and  Seven-Thirty  M.  Co.  was  sold  this  week  at 
public  sale  to  satisfy  judgments  obtained  out  of  the  Dis- 

trict Court,  ft.  W.  Tarkington,  who  has  served  as  man- 
ager of  the  mines  for  three  years,  was  the  successful  bid- 

der, the  consideration  being  $32,750.  The  Bard  Creek  M. 
Co.  is  maintaining  heavy  shipments  of  both  smelting  and 
concentrating  ore.  The  mill  ore  is  being  consigned  to  the 
Mineral  Chief  plant.  Hummer  &  Herber.  leasing  at  the 
Capita]  mine,  are  producing  from  125  to  150  tons  of  mill 
ore  each  week  that  is  worth  $14  per  ton.  This  ore  is  sent 
to  the  Combination  mill  at  Idaho  Springs  for  treatment. 
Farragher  &  Co.,  leasing  on  the  ftambetta  mine  on  Repub- 
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lican  mountain,  started  a  shipment  of  70  tons  of  lead- 
zinc  ore  tliis  week,  the  product  being  consigned  to  the 
Mineral  Chief  mill.  The  Scotia  mill  is  being  operated  on 

three  B-hour  shifts  and  lead-jfinc-ir«  concentrates  are  be- 

ing shipped. 

( teorgetown,  June  15. 
(H  RAY  CoTTNTY 

The  Atlas  mine,  near  Ouray,  is  reported  to  have  dis- 
covered a  body  of  high-grade  ore. 

Teller  County  (Cripple  Cheek) 

A  body  of  rich  me  has  been  found  on  the  1500-ft.  level 
of  the  Vindicator,  apparently  a  continuation  of  the  No.  3 

vein  south,  which  produced  high-grade  ore  in  the  1400-ft. 
level.  Three  ore-shoots  have  been  opened  south  of  the 
shaft,  on  the  1500-ft.  level  ami  there  remain  to  be  found 

four  more,  which  were  mined  on  the  upper  level.  A 
change  in  the  drainage  system  will  soon  he  made  at  this 

mine.  At  present  the  water  is  kept  at  the  1500-ft.  level. 
being  lifted  from  there  to  the  1400-ft.  level,  and  from 

there  .sent  into  the  Golden  Cycle  shaft,  where  it  is  pumped 
to  the  surface.  A  connection  has  now  been  made  with 

(he  Cycle  shaft  on  the  1500-ft.  level,  and  the  water  will 
he  sent  through  that  level.  The  production  of  the  Vindi- 

cator mine  is  limited  by  the  capacity  of  the  ore-house,  but 

an  attempt  will  be  made  to  increase  the  output.  The  Vin- 
dicator Xo.  2  shaft  is  maintaining  an  output  of  about  ten 

cars  per  month,  shipped  by  lessees  from  ore  found  by 
following  stringers  in   the  old  slopes. 
The  Jolly  Tar  claim,  on  Battle  mountain,  within  the 

corporate  limits  of  the  town  of  Victor,  has  been  sold  to 

Charles  Walden,  of  Victor,  who  is  supposed  to  represent 

Colorado  Springs  capitalists.  The  price  is  reported  as 
$100,000.    . 

NEVADA 

Esmeralda  Count? 

The  Florence  Goldfield  has  shipped  four  carloads  of  ore 
from  the  rich  vein  recently  found  by  the  cross-cut  on  the 

250-ft.  level.  Development  is  in  progress  on  the  350-ft.  level 
in  search  of  the  downward  extension  of  the  same  orebody. 

At  the  Goldfield  Merger  mine  the  shaft  is  now  1150  ft.  deep, 

but  sinking  will  be  carried  to  a  depth  of  2000  ft.  before  any 
attempt  is  made  at  lateral  development  in  the  search  for  ore. 

HUMBOLDT    COUNTY 

The  Tmlay  Mining  Co.  is  overhauling  the  plant  on  its 

property  and  expects  to  start  milling  before  July  1.  The 
capacity  of  the  mill  is  50  tons  per  day  an.l  over  1000  tons 
of  $12  ore  has  been  hoisted  in  readiness  for  the  run.  R. 

H.  Siddoway,  secretary  of  the  company,  reports  the  dis- 
covery of  a  vein  3  ft.  wide,  of  high-grade  ore  in  the  No.  1 

level.  Assays  have  run  as  high  as  122  oz.  of  silver.  65  oz. 

6f  gold  per  ton.  with  8.1%  lead  and  1.3%  copper.  This 

vein,  which  is  on  the  contact  between  limestone  and  por- 
phyry, carried  only  milling  ore  in  the  upper  levels.  It  is 

the  intention  of  the  company  to  drive  on  the  No.  2  level 
to  the  vein,  unwater  the  mine,  and  then  raise  to  this  rich 
ore-shoot. 

LINCOLN    COUNTY 

The  railroad  from  Pioche  to  the  property  of  the  Prince 
Consolidated  M,  &  S.  Co.  is  completed  and  ready  for  oper- 

ation. The  company's  locomotive  has  not  yet  arrived,  hut 
the  line  may  be  utilized  for  transporting  ore  by  the  Sail 
Lake  route  engines.  The  company  is  at  present  ship- 

ping 12  to  1",  cars  of  Btllionville  tailing  to  Tooele  daily, 
and  expects  soon  to  hi-  in  position  to  ship  from  the  re- 

serves in  the  mine  of  the  so-called  iron-manganese  ore. 
There  is  actually  developed  nearly  900,000  tons  of  this 
ore,  on  which  a  profit  of  $5  is  expected. 

Lyon  County 

Special  Correspondence.) — The  Yerington  Copper  Co. 
is  developing  au  excellent  body  of  copper  ore  on  the  250- 

ft.  level  and  is  sending  out  occasional  shipments.  A 
blower  has  been  installed  and  development  is  about  to 

start  at  the  400-ft.  level,  where  good  ore  has  been  found. 
Arrangements   have   been   made   for   the   building   of   ore- 

bins.      H.    YV.    McKenzie    and    associates    have    commenced 

shipments   from   their  Northern   Light   lease.      In   the  glory- 
a    12-ft.   vein   is  exposed,   with  about   4   ft.  carrying 

g   1  copper  (jre.      A    hoist    will    lie    placed   ami   the   150-ft. 
shaft  sunk  to  the  350-ft.  point,  It  is  reported  thai  1  lie 

.Mason  Valley  company  is  about  to  blow  in  its  second  fur- 
nace, as  the  firsl  unii  is  growing  inadequate  lo  handle  the 

ore  constantly  arriving.  The  solitary  furnace  is  Ireaiii!'- 
700  tons  per  day.  and  producing  a  matte  averaging  over 

40$  copper.  The  blowers  have  a  capacity  of  275  cu.  ft. 

and  the  blast  pressure  ranges  from  •■"  to  38  oz.  The  sul- 
phide ores  of  the  Mason  Valley  and  the  carbonates  from 

the  Nevada  Douglas  form  an  excellent  lluxing  charge,  with 

only  about  5%  of  lime  rock  employed.  Custom  ore  is 

coming  in  from  numerous  small  gold  properties  in  the  dis- 
trict. Converters  may  be  provided  before  the  end  of  the 

year.  At  present  the  matte  is  shipped  to  Garfield,  Utah. 
for  conversion  into  blister  copper.  The  Nevada  Douglas 

reports  steadily  improving  conditions.  A  raise  is  under 

way  from  the  750  to  the  650-ft.  level,  and  from  the  former 
a  winze  is  down  30  ft.  Three  feet  of  high-grade  chalcocite 

ore  is  reported  exposed.  A  new  adit  is  being  driven  below 
the  Douglas  Hill  tunnel  to  tap  the  orehodies  at  further 

depth.  The  company  is  shipping  over  11,000  tons  per 
month  lo  the  Mason  Valley  plant.  Considerable  attention 

is  also  being  paid  the  gypsum  deposit,  the  Western  Gyp- 
sum Co.  recently  contracting  to  take  4000  tons  of  the 

product,  according  to  late  advices. 

Yerington,  June  15. 
Nye  County 

The  report  of  the  Tonopah  Mining  Co.  for  May  shows 

that  14,948  dry  tons  were  milled,  with  an  average  value  of 

$18.08  per  ton.  The  bullion  shipped  amounted  to  254,700 
oz.  with  a  total  value  of  $206,700.  There  was  also  100  Ions 
of  concentrate  shipped,  valued  at  $34. 350.  The  net  profit 
for  May  was  $141,152.  The  Tonopah  Belmont  Development 

Co.  reports  a  net  profit  for  May  of  $125,646.27.  There 

were  7956  dry  Ions  of  ore  milled,  with  a  net  value  of  207,- 
41)5.47.  Cold  bullion  to  the  amount  of  2650  oz.  was  pro- 

duced and  261,197  oz.  of  silver  bullion.  This  is  a  decrease 

both  in  tonnage  and  net  profits  from  the  month  of  April, 

due  to  a  break-down  of  the  hoist  at  the  Desert  Queen  shaft 
on  two  occasions  and  similar  trouble  with  the  underground 

hoist  on  the  1000-ft.  level  of  the  mine.  By  July  1  it  is  ex- 
1  cried  that  the  new  mill  will  be  in  operation,  and  both  the 

tonnage  output  and  the  profits  should  show  improvement. 
Recent  development  on  the  thirteenth  level  has  produced 

good  ore.  The  MacNamara  10-stamp  mill  treated  20S4  tons 
of  ore  in  May.  an  increase  of  over  420  tons  from  the  March 

and  April  returns. 
The  Catherine  group  of  claims  at  lone,  which  were  under 

development  by  the  Midas  Gold  Mining  Co.  of  Tonopah 

have  been  transferred  to  the  Manchester  Gold  Mining  Syndi- 
cate of  Manchester,  England,  represented  by  M.  J.  Dnolin. 

of  San  Francisco,  who  now  owns  14  claims  in  the  lone  dis- 
trict. 

The  Manhat Ian-Earl  property  has  been  bonded  to  S.  H. 
Brady  of  Tonopah  and  John  S.  Whilldin  of  Philadelphia. 
Included  in  the  deal  is  the  Priest  mill,  which  has  been 

owned  and  operated  by  the  Manhattan  Milling  &  Ore  Co. 
It  is  reported  that  the  new  owners  will  enlarge  the  mill, 

equip  a  cyanide  plant,  and  enter  into  the  competition  for 
custom  ore.  They  will  take  possession  of  the  mine  when 
the  Swanson  lease  expires  August  1.  and  will  enlarge  the 

shaft,  preparatory  to  sinking  deeper. 
Storey  County 

The  Consolidated  Virginia  Mining  Co.  has  received  a  net 

return  from  the  Selby  smelter  of  $14,066.04  as  a  result  of 
the  recent  milling  of  520  tons  of  ore  at  the  Kinkead  mill. 
The  concentrate  consisted  of  about  20  tons,  with  an  average 

value  of  $566.82,  while  the  bullion  gave  a  return  of  $2337.86. 
The  ore  came  from  the  2400-ft.  level  of  the  mine  from  a  re- 

cent discovery  in  the  southwest  drift. 

The  Comstoek-Phoenix  Mining  Co..  operating  on  the 

Brunswick  lode,  has  made  a  shipment  of  high-grade  ore 
to   the   Selby  smelter.     This  company   has  sent   its  ore  to 
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the  Fischer  null  in  Sixmile  eanyon  and  has  shipped 
.,[i-  tn.in  i  months,  bul  tbifl  it  thi 

direct  i"  the  smelter  since  las)  fall. 

Win  ran 

(Special  Correspondence.)     A.  discover}  ■  ■:  platinum  has 
made  on  the  Ely  National,  near  lllipah  in  the  White 
mountains  thirtj  miles  swat  "i  Ely.    A  shaft  was  Mink 

for  127  ii.  and  «  drift  run  for  60  ft.  through  heavy  black 

sand,  which  gave  returns  from  assays  ranging  fr    $2  to 
.  r  ion.  It  l-  believed  that  the  ore  can  be  mined  bj 

steam  shovels  and  treated  by  a  process  of  dry  magnetic 
separation  into  a  product  worth  $25  per  ton. 

The  Boston  Klv  Mining  Co.  lias  succeeded  in  lowering  a 
churn-drill  in  the  1240-ft.  level,  and  will  sei  it  np  t"  operate 

week.  This  is  the  first  churn-drill  t,>  be  used  in  under- 

ground work  in  iliis  district,  For  several  weeks  a  diamond- 
drill  has  been  operated  from  the  same  level.  A  company  has 

financed  which  will  build  a  hydro-electric  power  planl 

on  Clave  creek  abort  '-'■">  miles  east  of  Ely.    This  plant  is 
expected  I"  COSl  $200,000  ami  will  u'enerate  2000  lip.  t'nr  usu iii  tin'  district 

Klv.  J  urn-  20. 

The  Nevada  Consolidated  lias  ordered  two  Shay  geared 

o  In'  used  in  hauling  iln>  ore  from  Copper  l'it  to 
McQill.    Tin-  incline  into  the  steam-shovel  pits  is  now  to.) 
steep  tor  ihr  locomotives  of  the  Nevada  Northern.    Son   £ 
the  engines  of  the  Nevada  Northern  are  being  remodeled  tor 

tin  use  >it'  oil  as  fuel.  The  long  haul  from  California 
makes  this  fuel  expensive,  bul  ii  is  expected  t"  be  more 
satisfactory  than  coal. 

Ai  the  Zack  shaft  of  the  Ely  Consolidated,  sinking  will 
be  resumed  in  a  short  time  ami  continued  from  the  pres- 

ent depth  of  600  ft.  to  sun  ft.  Development  in  the  lower 
levels  will  he  carried  on,  as  fast  as  the  shaft  is  deepened, 
in  search  of  the  continuation  of  the  orebodies  found  about 

the  600-ft.  level.  The  new  pump  in  the  600-ft.  station 
is  ready  for  service,  ami  a  second  4-in.  water  column  has 
been  placed  in  the  pipe  compartment  of  the  shaft.  This 
douhles  the  facilities  for  taking  care  of  the  water  of  the 
mine,  and  it  is  believed  that  there  will  be  no  trouble  with 
increased  How. 
The  California  shaft  of  the  Amalgamated  Nevada  at 

Blackhorse  will  be  sunk  an  additional  100  ft.  to  a  depth 
of  200  ft.,  and  further  development  commenced  at  that 

level.  The  mill  of  the  company  at  San  Pedro  is  not  run- 
ning at  the  present  time. 

NEW  JERSEY 

A  strike  is  in  progress  at  the  Perth  Amboy  plant  of 
the  American  S.  &  R.  Co.  and  the  International  S.  &  R. 

Co.'s  plant  at  Raritan  is  expected  to  be  closed  shortly 
by  labor  troubles.  The  strikers  have  been  very  violent  in 
their  demonstrations  and  have  attempted  the  destruction 
of  the  plants  by  fire.  At  Perth  Amboy  the  guards  fired 
on  a  mob  of  the  strikers  who  were  attacking  the  works, 
killing  one  and  wounding  others. 

NEW  MEXICO 

Grant  County 

Mining  operations  have  been  resumed  at  Santa  Rita  by 

the  Chino  Copper  Co.  The 'places  vacated  by  the  strikers 
were  easily  filled  by  new  men.  and  work  is  proceeding  as 

usual.  The  concentrator  at  Hurley  was  kept  running  con- 
stantly from  storage  reserves. 

Sierra  County 

The  old  placers  of  the  Mesa  del  Oro.  northeast  of  Hills- 
boro,  are  being  prospected  by  J.  B.  Tully,  of  San  Francisco, 
who  has  located  1400  acres.  This  ground  has  been  worked 
at  random  for  years  and  Mr.  Tully  hopes  to  prove  that 
dredges  can  be  made  profitable. 

.   Socorro  County 

(Special     Correspondence.) — The    recent    fire    that    de- 
stroyed the  ore-bins  of  the   Treasure  Mining  &  Reduction 

Co.  caused  only  a  few  days  delay  in  hauling,  as  new  bins 
were  promptly  erected.     The  mill  was  able  to  run  continu- 

ousl) .  .  and  i-  treating 
II   lone  1 1 

Incorporation  papei  been  Bled  by  the  New  Btate 

Smelting  <'".,  a  with  capitalisation  ol   $25,000. 
Tin-  i   rpornton  and  directors  are:  Prank  Hull,  statutory 
agent,  Bocorro;  B.  P,  Derbyshire,  M.  C.  Edwards,  \\  II. 

Case,  I'l  Paso. 
UTAH .1 1'  vn  Cottktv 

Tin-  Eagle  &  Blue  Hell  Mining  Co.  has  been  examined  by 
Duncan  MacVichie,  who  reports  thai  on-  on  the   1300-ft. 
level    baS    been    developed    by    winzes    from    the    llHHI  tl.    level, 

lor  300  ft.  ill  length  and  "II  ft.  ill   width,  and  the  limits  of 
the  body  has  not  been  E   "I  along  the  strike.  The  com- 

pany is  driving  a  cross-cul  on  the  1500-ft.  level  to  Bnd  the 
continuation  of  this  orebody.    High-grade  ore  on  the  700- 
ft.  livel  has  been  opened  tor  38  ft.,  from  in  to  12  El 
width.    Two  cars  shipped  from  this  drift  netted  about  $6000 
per  ear.     Mr.  MaeYiehio  believes  that  the  orehodies  "n  the Mrf\$m 

MAP  OF  UTAH. 

700  and  the  1300-ft.  levels  are  the  same  and  will  be  con- 
nected by  further  development. 

Salt  Lake  County 

The  mill  of  the  Columbus  Consolidated  Mining  Co.  at 

Alia  has  been  put  into  commission,  after  a  thorough  over- 
hauling of  the  plant  and  the  machinery.  Enough  ore  is  in 

sight  in  the  mine  to  furnish  a  supply  for  all  summer.  A 
stope  on  the  400-ft.  level,  and  the  85  stope  above  this  level, 
are  being  developed,  and  the  company  hopes  to  add  to  its 
orebodies.  It  is  expected  that  the  mill  will  turn  out  20 
tons  of  concentrate  per  day. 

Summit  County 

The  new  tailing  dam  at  Park  City,  built  by  the  Silver 
King,  Daly  Judge,  and  Daly-West  companies  has  been  put 
to  use  and  is  declared  a  success,  as  the  water  leaves  the 
dam  clear.  The  project,  which  cost  $50,000,  has  as  its 
object  the  saving  of  the  tailing  from  the  mines,  and  the 
water  from  Silver  creek  was  diverted  on  the  Richardson 
fiats  in  order  to  settle  the  tailing.  The  ore  shipments  from 

Park' City  for  the  month  of  May  were  as  follows:  Silver 
King  Coalition,. 2.814  tons;  Daly-West,  2536  tons;  Daly 
Judge.  213S  tons;  Grasselli,  32S  tons;  Ontario  lessees,  64 
tons;  Frank  Daly,  28  tons. 

Tooele  County 

The  International  S.  &  R.  Co.  has  established  a  branch 

office  in  Spokane,  for  the  avowed  purpose  of  emphasizing 
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the  usefulness  of  the  organization  in  Coeur  d'Alene. 
Another  branch  office  lias  Been  established  at  Qoldfield,  Ne- 

vada, and  F.  M.  Chambers  has  been  appointed  Nevada  state 

agent  for  the  company.  The  company  is  in  the  market  for 

Copper,  lead,  silver,  and  gold  ores,  and  the  competition  in 
smelting  fields  should  work  out  to  the  benefit  of  the  ore 

producer. 
WASHINGTON 

Ferry  Count? 

Work  has  been  resumed  on  the  North  Star  &  Washing- 
ton miue.  situated  on  the  international  boundary  line,  by 

the  British  Columbia  Copper  Co.  In  the  Laurier  mine, 
near  Laurier  station,  the  vein  has  been  found  in  the 

adit,  about  .Kill  ft.  in  from  the  portal  and  at  a  vertical 

deptli  of  about  450  ft.  In  Covada  district  the  Long-street 
Mining  &  Milling  Co.  has  been  organized,  and  work  has 
been  resumed  on  the  Longstreet  mine  with  two  shifts. 

New  buildings  have  been  erected  for  living  quarters  and 

mining  purposes.  The  Longstreet  vein  is  60  ft.  wide  and 
has  produced  shipments  of  very  high-grade  ore.  The  Sil- 

ver Leaf  mine  has  been  bonded  for  $25,000,  and  work 

will  he  started  immediately.'  In  Keller  camp  the  Walla 
Walla  company  has  driven  an  adit  about  400  ft.  and  in- 

tersected a  vein  33  ft.  wide.  The  ore  assays  $15  to  $16 

per  ton. 
The  Ben  Hur  Leasing  Co.  is  breaking:  ore  on  two  levels. 

awaiting  completion  of  the  mills  for  its  disposal.  The 

Knob  Hill  company  has  paid  $45,000  in  dividends  to  date 

and  has  a  cash  surplus  with  which  to  pay  the  balance  <>! 
the  purchase  money  for  the  mine  as  fast  as  it  becomes 
due.  Until  recently  no  ore  was  broken  in  the  mine  that 

would  not  stand  the  COst  of  mining,  transportation,  treat- 
ment, and  a  profit  at  the  smelters,  hut  the  company  has 

a  contract  for  the  daily  delivery  of  50  tons  to  the  San 

Foil  Con.  mill,  to  begin  as  soon  as  the  mill  is  ready  to 
receive  it.  Of  late  the  company  has  been  shipping  100 

tons  per  week  to  the  smelters.  Above  the  200-ft.  level. 

stope  No.  3  has  been  opened,  and  from  it  a  drift  is  ad- 
vancing toward  a  high-grade  shoot  of  ore  thai  was  lirst 

developed  in  a  shaft  near  the  surface.  The  No.  3  stope 

is  311  ft.  long  and  from  20  to  36  in.  wide,  the  ore  aver 
aging  *150  per  ton.  In  the  shoot  is  a  streak  one-half 
to  one  and  one-half  inches  wide,  estimated  to  assay  #30.000 

to  $40.0011  per  ton.  The  smelter  returns  reported  from  10 
carloads  of  ore  shipped  a  week  or  two  ago  ran  from  $40  to 
$00.05  per  ton  per  carload.  A  new  stope  of  milling  ore  lias 

been  opened  above  the  400-ft.  level. 
Stevens  County 

At  the  Imperial  mine  the  main  shaft  is  being:  sunk 

from  the  120-ft.  level  to  a  depth  of  300  ft.  At  the  latter 

deptli  cross-ruts  will  he  driven  to  intercept  five  separate" 
veins,  which  traverse  the  property  within  a  range  of  300 
ft.  at  the  surface.  About  $25,000  has  been  expended  on 

the  property,  and  as  much  more  is  promised  this  year 
for  development  and  equipment.  Hoisting  machinery. 
compressors,  and  boilers  are  now  being  placed  at  the  mine. 

CANADA 

Ontario 

The  May  production  of  the  Nipissing  mine  amounted  to 

374.1211  oz.,  valued  at  $226,ft0.  Construction  work  on  the 

new  low-grade  mill  is  proceeding  rapidly.  The  framework 
on  the  main  buildings  has  been  completed,  and  a  large  part 

of  the  interior  concrete  work  finished.  The  40-stamp  mill 
of  the  Nova  Scotia  will  he  operated  again  as  a  customs 

plant,  after  a  shnt-doWD  of  several  weeks  caused  by  the 

assignment  of  the  company's  assets  to  its  creditors. 
Yukon 

The  Pueblo  mine  at  White  Horse  resumed  shipments  of 

copper  ore  to  Skagway,  the  last  week  in  April,  after  being 

closed  for  two  years.  The  crew  at  the  'mine  is  loading 
from  three  to  four  cars  per  day,  and  later  in  the  summer 
mining  operations  are  expected   to   increase   this  output. 

The  report  of  the  Yukon  Gold  Co.  for  the  year  ended 
December  31,  1011,  gives  the  operating  profit  of  the  year  as 

$1,462,042,  from  which  dividends  to  the  amount  of  $1,312.- 

500  were  paid.  The  ofihpak;  of  the  company  state  that  the 
new  placers  recently  acquired  at  Iditarod  will  add  greatly 

to  the  company'.-  asset^  Engineers  of  the  Yukon  and 
Iditarod  distrirts  report  an  early  season  and  estimate  an 

output  of  gold  double  the  production  for  the  season  of  1911. 
This  is  partly  based  on  the  production  for  May.  which  was 
$400,30(1,  as  compared  with  $270,400  in  May  last  year.  The 

average  recovery  was  Sic.  per  cubic  yard  dredged,  as  against 
53c.  in  the  same  month  a  year  ago. 

MEXICO 

Chihcahua 

All  the  plants  of  the  American  Smelting  &  Refining  Co. 
in  Mexico  are  running,  according  to  H.  R.  Wagner,  general 

manager  for  the  company.  The  smeller  in  Chihuahua  is 

short-handed,  however,  anil  is  only  able  to  keep  up  a  force 
of  3511  men.  The  railway  service  between  the  city  of  Chi- 

huahua ami  Ciudad  Juarez  has  been  crippled,  and  this  also 

has  handicapped  the  operations  of  the  company.  The 
smelters  at  Monterey  and  Aguascalientes  are  not  in  the  war 
zone  and  have  had  no  trouble,  while  the  plant  at  Velardena, 
which  is  in  a  troublesome  district,  has  been  able  to  keep  a 
full  force  of  workmen  and  to  maintain  a  normal  output. 

SON'ORA 

The  Greene  Consolidated  Copper  Co.,  a  subsidiary  of 

Greene-Cananea,  has  issued  its  annual  report  for  April. 

The  earnings  for  the  company  are  given  for  the  last  three 

years  as  a  comparison. 
1011.  1910.  1000. 

Total  revenue    $6,045,834    $5,592,050    $5,510,840, 

i  Iperating    expense,    tax. 
interest        3,738,703       4,407,301       4,408,287 

Net  earnings      1,307.131      1,184.750      1,102.550 
Depreciation           280,180         Sii4,im7         558,542 

Nei    profit         1,026,951  5110.653  544.107 

The  net  profit  for  1011  was  equal  to  $1.02  per  share.  The _ 

total  production  of  fine  copper  from  the  company's  own 
ores  was  37.101.110  lb.,  ami  7,886,151  lb.  was  produced 

from  ores  of  the  Cananea  Consolidated.  The  total  produc- 
tion of  the  Greene-Cananea  was  therefore  44.0S7.270  lb. 

as  compared  with  45,680,145  for  the  preceding  year.  The 

total  production  of  silver  and  gold  was  1.205,207  and  5S92 
oz.,  respectively.  The  average  price  received  for  the  copper 

was  12.886c.  per  pound.  The  cost  of  this  copper  was  9.088c. 

per  pound,  or  9.84c.  including  construction.  The  total  cost 
per  ton  of  ore  during  the  year  decreased  from  $5,765  to 

$5,257,  and  the  extraction  in  the  concentrate  was  raised 

to  77.67  from  759c  for  1910.  The  average  yield  per" 
ton  of  ore  treated  was  50  lb.  of  copper  and  about  75c.  in 
gold  and  silver.  The  assets  of  the  Greene  Consolidated  on 

January  1  were  $3,570,484.  of  which  $2,588,022  was  in  the 
form  of  cash  and  metals  on  hand. 

The  output  of  the  Greene-Cananea  smelter  for  May  was 

approximately  6.750.000  lb.  of  blister  copper,  a  larger  pro- 
duction than  the  company  has  ever  attained  before.  This 

includes,  however,  not  only  the  copper  mined  by  the  com- 
pany, but  also  the  contents  of  the  concentrate  of  the  Miami 

Copper  Co..  which  are  handled  by  the  Cananea  company 
under  contract. 

Work  on  the  property  of  the  Naeozari  Consolidated  Cop- 
per Co.  has  been  steadily  in  progress  since  last  November, 

when  a  compressor  and  machine  drills  were  put  in  operation. 
In  the  past  few  weeks  several  bodies  of  ore  have  been  found. 

Oh  the  Copper  King  group,  which  is  on  the  extension  of  the 

Pilares  orebody.  over  100  ft.  of  ore  was  cut  through  in  an 
adit  recently.  The  adit  was  run  at  a  shallow  depth  and  the 
ore  was  leached  to  a  great  extent  but  samples  taken  from 

flu  ground  assayed  as  high  as  llcr  copper.  In  the  main 
adit  on  the  Galena  group  several  drifts  are  being:  run  to  cut 
the  veins  of  lead-silver  ore  that  show  on  the  surface.  These 

drifts  have  exposed  large  masses  of  ore  of  milling  grade, 

with  one  to  two  per  cent  copper  and  a  few  ounces  of  silver 

per  ton.  The  company  is  planning  a  concentrator  for  the 

treatment  of  these  low-grade  ores,  and  expects  to  have  funds 
for  the  construction  of  the  mill  available  during  the  present 
month. 
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menM  anil   tl  h   news  Is  Interesting   to  ffl 

K  >        !      ■  H<  i>  at  I  lit'  Fairmont. 

Lionel  Bilosi  id  dm  gone  to  Alaska. 
Mow  urn  |i.  Smith  dm  returned  froni  the  East. 

-    ,  irned  i"  London  bom  Nigeria. 
II.  it.  Hofkan  was  in  San  Frarjeisoo  during  the  week. 
T.  V  Tl  bksb  sails,  on  the  NiU  today  tor  Nikolaievsk. 

Philip  N'.  tlooai  »  expected  here  the  last  of  ild*  month, 
n  II  n-  has  gone  to  Arizona  on  professional  busi- 

ness. 

P.  L  I    to  Kor  -      ria  on  professional 
work. 

II.  1>.  tfoCASxn  i^  in  Nevada,  risiting  quicksilver  prop- 
erties. 

CTBIL  W.  KNIGHT  lia>  left  Toronto  on  field  work  lor  tbe 

summer. 

T.  Kawavuba  sailed  from  New  York  tor  London, 

Jane  1". J.  I>.  Irving,  who  lias  been  ill  tor  several  weeks  is  now 

convalescing. 

Alfred  H.  Page  will  Im-  at  Vancouver,  B.  C,  for  two  or 
three  months. 

M.  K.  RoDGBRfi  lias  returned  from  New  York  and  has 

gone  to  Seattle. 

11  C.  Wn.Mor  is  now  in  charge  of  the  Colorado  mine. 

Philippine  Islands. 

\V.  A.  Prichard  has  heen  investigating  mining  conditions 
op  the  Mother  Lode. 

\Y.  IT.  Storms  attended  the  minim.'  congress  of  Yreka, 
California,  this  week. 

Ralph  Arnold  was  in  San  Francisco  last  week  and  will 

si. on  leave  for  Venezuela. 

George  E.  Farish  has  returned  to  South  Porcupine  after 

a  brief  visit  in  N'ew  York. 
il.  W.  MbtCALFE  was  in  San  Francisco  and  has  gone  to 

Santa  Barbara  tor  a  few  days. 

BERNARD  MACDONALD  lias  gone  to  New  York  and  will  be 

at  35  Wall  street  for  tbe  present. 

A.  VAHDER  Xaillkn.  Jr.,  is  now  associated  with  Heald's 
engineering  school,  San  Francisco. 
EDMUND  JdeSSEN  returned  from  Sutter  Creek  and  wenl 

to  Salt  Lake  City  during  tbe  week. 

NORMAN  T.  Tracy  has  been  appointed  manager  at  the 

San  Jose  de  Graeia,  Sinaloa,  Mexico. 

Robert  H.  Richards  was  married  June  8  to  Lillian 

JAMESON,  at  Jamaica  Plain,  Massachusetts. 

Ernest  R.  Woakes.  temporary  manager  for  the  Cape 

Copper  Co..  has  returned  from  South  Africa. 

Howl  AND  Bancroft  has  gone  to  Utah  on  professional 

business,  expecting  to  return  to  Denver  early  in  July. 

X.  F.  Drake  has  accepted  tbe  professorship  of  geology  at 

tbe  University  of  Arkansas,  which  carries  with  it  the  state 

geologistship. 

Ross  B.  Hoffmann  left  St.  Petersburg,  May  25,  for 

Nikolaievsk,  Amur,  eastern  Siberia,  which  will  be  his  ad- 
dress for  the  summer. 

F.  B.  Van  Horn  has  resigned  from  the  U.  S.  Geological 

Survey  to  accept  a  position  with  the  Compania  Mexicana  de 

Petroleo  El  Aguila,  S.  A. 

Waldejiar  Lindgren  is  to  leave  the  Geological  Survey  to 

become  head  of  the  geographical  department  of  the  Massa- 

chusetts Institute  of  Technology. 

George  I.  Adams  has  accepted  the  professorship  of 

geology  and  mining  in  tbe  Pei  Yang  University,  Tientsin, 

China,  and  will  leave  for  the  Orient  during  July. 

H.  L.  Day,  former  manager  of  the  Hercules,  has  been 

made  president  and  general  manager  for  the  Federal  Mining 

&  Smelting  Co.    E.  R.  Day  is  now  manager  of  the  Hercules. 

A.  J.  McDonald  has  resigned  as  general  superintendent 

of  the  tale  mines  and  mills  of  tbe  International  Pulp  Co.  at 

Gouverneur,  New  York,  which  position  he  has  held  since 

the  formation  of  the  company  nineteen  years  ago. 

Market  Reports 

■  in  \i.  «ktu,  rim  i:» 

Hail  Kraiictftcu  Jnn 

Antimony    II— I14e       yulcksllvcr  |Iuk)  n 

Electrolytic  Copper    I7(— ISO        no   ....60— ■'■l|c 
Pig  Lead   4.76— 6,71V        SpeltM  7(—  7Jo 
Zinc  dust,  1400  lb.  cuki.  per  100  lb.,  •mall  lota  W.0O—O.7&:  l»mul7.U)— KM) 

MlTll.  PRICKS 

(By  wire  from  New   York  i 
nkw  Yi'KK.  June  -"      Copper  continues  atrong  and  i" 

Till    advancing      There    Is    k   I    demand    both     In    this 

country  and  Burope      Lead  la  firm  al  prices  quoted.    Spelter 
holds    Us    own    well    and    prices  art-  steady. 
Average  dally  prices  for  the  past  week.  In  cents  per  pound, 

on  wholesale  transactions,  standard  brands,  are  given 
below. 

Electrolytic  Silver, 
Date.                                        Copper.  Lead.         Spelter,  peroi. 

     17.25  4.60                 6.88  61 1 
••       It       17.26  4.60                 6.86  ill) 
••      16      17.25  4.60                 6.86  014 
"      16   Sunday.  No  market. 
"      17      17.25  4.50                 6.85  611 

"       18        17.80  4.50                 6.86  61, 
"       19      17.40  4.50                 6.85  61 

LONDON  QUOTATIONS 

(By  cable,  through   the  courtesy  of  C.  S.  Burton  &  Co., 
New  Y'ork.) 

June  20. Camp  Bird  Ltd   «    7 
El  ( iro           4 
Esperanxa       71 
Orovllle  Dredging        1J 
Santa  Gertrudls       81 
Tomboy       51 

COPPER  SHARES — BOSTON 

(By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  prices, 
June  20. 

Adventure   „   8     9j 
Allouez       481 
Calumet  &  Arizona       76 
Calumet  &  Hecla      621 
Centennial       253 

Copper  Range        591 
Daly  West         5| 
Franklin        13 

Granny       66 
Greene  Cananea,  ctf....       108 

Isle-Royale       34J 
La  Salle         7 

Mass  Copper        7 

Closing  Prices 
June  20. 

Mohawk    8  67| 

North  Butte      311 
Old  Dominion      581 
Osceola    126 

Qulncy      92| 
Shannon      151 

Superior  &  Huston       21 
Tamarack       46 

Trinity       7 
Utah  Con      Ill 
Victoria       4} 
Winona       61 

Wolverine    112 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 

San  Francisco,  June  20. 
Atlanta   S  .22 
Belcher   64 
Belmont     9.90 

B.  &  B.   II 
Booth   08 

Chotiar   o:i 
Combination  Fraction   15 
Con.  Vlrglna   52 
Florence   95 

Goldfleld  Con.   4.40 
Gould  &  Curry   0:i 
Jim  Butler   59 
Jumbo  Extension   35 
MacNamara   24 

Mayflower   8  .02 
Mexican    2.75 

Midway      .45 
Montana-Tonopah    2  25 
Nevada  Hills   2.02 

Ophlr    1.12 
Pittsburg  Silver  Peak    1.25 
Round  Mountain   40 

Savage   15 
Tonopah  Extension    1.82 
Tonopah  of  Nevada   7.00 
Union   „   66 
Vernal   13 
West  End    1.70 

MINING    STOCK   QUOTATIONS — NEW    YORK 

(By  wire  from  C.  S.  Burton  &  Co..  New  York.) 

CloBlng  Prices. 
June  20. 

Amalgamated  Copper    8  861 
A.  8.  &  R.  Co        841 
Braden  Copper         7J 
B.  C.  Copper  Co         6 
Chlno        341 
First  National         2J 
GIroux         61 
Goldfleld  Con          4} 

Greene-Cananea        101 
Holllnger       lOj 
Inspiration       191 
Kerr  Lake               2j. 
La  Rose        31 
Mason  Valley       13} 

McKlnley-Darragh          lj 

CloBlng  Prices. 
June  20. 

Miami  Copper.   f   28 
Mines  Co.  of  America         3 

Nevada  Con   _     22J 
Nlplsslng   
Ohio  Copper   

Ray  Con       22 
Tenn.  Copper       451 
Tonopah  Belmont       10} 
Tonopah  Ex   
Tonopah  Mining... Trinity   

Tuolumne  Copper... 
Utah  Copper.   
West  End   Y'ukon  Gold   

11 

7} 

61 

4 

64 

11 

33 
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Decisions   Relating  to  Mining 
Specially  reported  for  the  Mining  and  Scientific  Press. 

Pollution  of  Streams  nv  Mining — Damages 

In  an  action  against  upper  riparian  mine  owners  for  the 

pollution  of  a  stream  by  the  waste  from  their  mines  which 

flowed  down  and  injured  plaintiff's  lands,  evidence  of  gen- 
eral benefits  accruing  to  plaintiff's  lands,  in  common  with 

all  the  laud  in  the  vicinity  arising  from  the  fact  that  op- 

eration of  defendant's  mines  caused  an  increase  in  the  pop- 
ulation, was  admissible  in  mitigation  of  damages.  But 

plaintiffs  were  entitled  to  recover  damages  notwithstanding 

that  the  pollution  of  the  stream  was  a  necessary  conse- 
quence of  the  operation  of  the  mines,  for  the  necessities  of 

one  man's  business  cannot  be  made  the  standard  by  which 

to  measure  another's  right. 
Arminius    Chemical    Co.    o.    Landrum.    (Virginia)    7:1 

Southeastern  459.     January  IS,  1912. 

Bights  of  Way  Over  Forest  Reserves  in  Alaska 

Section  4  of  the  Act   of  Congress  of  February  1,  1905, 

which   provides  that    "Bights   of  way   for  the  construction 
and  maintenance  of  .lams,  reservoirs,  water  plants,  ditches. 

flumes,  pipes,  tunnels,  and  canals  within  and  across  the 
forest  reserves  of  the  United  States  are  hereby  granted  to 
citizens  and  corporations  of  the  United  States  for  municipal 

or  mining  purposes,  and  for  the  purposes  of  the  milling  and 
reduction  of  ores  during  the  period  of  their  beneficial  use 

under  such  rules  and  regulations  as  may  lie  prescribed  by 
the  Secretary  of  the  Interior,  and  subject  to  the  laws  of  the 
state  or  territory  in  which  the  reserves  are  respectively 

situated."  has  been  made  applicable  and  operative  in  the 
District  of  Alaska  by  a  decision  of  the  Land  Department. 

Alaska  Treadwell  Gold  Mining  Co.  et  «/..  40  Land  De- 
cisions 42G.     February  12,  1912. 

Mineral  Surveys — Compensation  of  Surveys 

Under  section  2234,  Revised  Statutes  of  the  United 

States,  authorizing  the  Surveyor  General  to  appoint  sur- 

veyors to  survey  mining  claims,  and  providing  that  the  ex- 
penses of  the  survey  shall  be  paid  by  the  applicants,  and 

authorizing  the  Commissioner  of  the  General  Land  Office 
to  establish  maximum  charges  for  surveys,  ami  under 

the  rules  of  the  Interior  Department,  the  employment, 

manner,  and  amount  of  payment  for  the  survey  of  mining 

claims,  are  subjects  of  private  contract  between  an  appli- 
cant and  a  deputy  surveyor.  But.  where  an  applicant  and 

a  deputy  surveyor  have  made  an  arrangement  as  to  pay- 
ment, the  surveyor  must  make  the  survey  and  return  correct 

field  notes  without  delay,  notwithstanding  any  dispute  over 
the  payment  of  fees. 

Fish  &  Hunter  Co.  c.  New  England  Homestake  Mining 
Co.,  (South  Dakota.  134  Northwestern.  Februarv  14. 
1912. 

Natural  Gas  Held  to  Be  a  Mineral 

Natural  gas  is  a  mineral,  and  while  in  place  in  any  par- 

ticular land  it  is  a  part  of  the  land  itself.  It  therefore  be- 

longs to  the  owner  of  the*  land  in  which  it  is  found,  ami 
as  long  as  it  remains  in  the  particular  tract  of  land,  the 
owner  of  the  surface  is  the  owner  of  the  gas  beneath  it.  It 

has  been  uniformly  held  that  conveyances  of  gas  in  its 
natural  state  in  the  land  require  all  of  the  formalities  of 
a  conveyance  of  any  other  interest  in  the  same  real  estate. 

and  that  the  ownership  of  the  gas  passes  to  the  grantee  of 
the  land  itself  in  event  the  right  to  the  same  is  not  ex- 

pressly reserved  in  the  deed  conveying  the  land.  It  follows 
that  by  a  conveyance  of  a  tract  of  land,  with  no  reservation 
therein  the  grantee  obtains  title  to  all  the  natural  gas  that 
exists  in  and  is  captured  beneath  the  surface  thereof, 

although  such  gas  has  escaped  from  the  land  of  an  adjoining 
owner. 

Osborn  v.  Arkansas  Territorial  Oil  &  Gas  Co.,  (Arkan- 
sas) 146  Southwestern  122.    April  8,  1912. 

Concentrates 
Most  of  these  are  In  reply  to  questions  received  by  mall. 

Our  readers^ire  invited  to  ask  questions  and  give  informa- 
tion dealing  with  the  practice  of  mining,  milling,  and  smelting. 

H YACINTH  is  a  clear  brownish  orange,  or  reddish  col- 
ored zircon,  which  is  cut  as  a  gem. 

(OOD  is  a  measure  of  weight  much  used  in  Russia.     A 

pood  is  equivalent  to  526  troy  ounces. 

T/'ATANGA  copper  sold   in   Antwerp   is  in  the   form  of 
**•  bars  weighing  100  to  400  lb.  and  analyzing  S9  to  90% 

copper,    4.5    to   55 
sulphur. 

cobalt,    0.3    to    2<'c     iron,    and    II. 5', 

TXDUCTION  motors  of  the  squirrel-cage  type  should  be 
selected  for  use  in  damp  or  wet  places,  due  to  the  more 

rugged  and  reliable  construction  of  the  motor,  making  it 
less  liable  to  insulation  troubles. 

PJ.OLD  was  discovered  in  Russia  in   1733  at   the  Voitskj 
mine,    Government    of    Archangel,    in    a    quartz    vein. 

Russia  is  one  of  the  few  countries  in  which  placer  mining 
followed  rather  than  preceded  quartz  mining. 

'T'I'XiiSTEN  is  principally  used  as  an  alloy  for  tool  steel. 
An  addition  of  Hi  to  20%  used  in  lathe  tools  will 

enable  them  to  be  speeded  up  until  the  chips  leaving  the 
tool  are  at.  a  blue  heat:  an  operation  that  would  ruin  the 

temper  of  high-carbon  steel. 

1\/TAXIMUM  speed  in  hoisting  is  only  attained  for  a 
short  portion  of  the  time  that  the  skip  or  cage  is 

in  travel.  At  Kimberley,  Alfred  Williams  found  by  test 

that  when  hoisting  2500  ft.  in  59  sec,  a  maximum  of 
4800  ft.  per  minute  was  attained. 

fADMIUM  is  now  recovered  as  a  by-product  from  the 
treatment  of  zincy  ores  in  Colorado.  It  lias  long  been 

known  that  cadmium-bearing  minerals  occurred  with  the 
zincy  ores  of  Leadville  as  at  Joplin.  but  absence  of  demand 

for  the  metal  made  it  unprofitable  to  attempt  its  separation. 
Even  now  only  a  small  part  of  the  cadmium  occurring  in 
American  zinc  ores  is  saved.  Where  it  is  recovered  it  is 

by  treatment  of  Sue-dust  caught  in  a  bag-house. 

pXTRALATERAL  rights  apply  to  the  dip,  not  the 
strike,  and  a  vein  therefore  which,  on  its  course  ex- 

tends into  patented  grounds,  conveys  no  rights  upon  the 
discoverer,  even  though  his  shaft  be  upon  unpatented 

ground,  except  as  he  may  follow  down  the  dip  within  his 
actual  or  constructive  end  lines.  State  laws  do  not  affect 

this  matter  though  it  is  possible  for  a  state  by  declaring 

mining  a  public  use,  and  providing  suitable  condemnation 
proceedings,  to  open  the  way  to  the  working  of  mineral 
under  private  lands. 

Commercial  Paragraphs 

The  LODWIC  Concentrator  Co.,  of  Los  Angeles,  claims 
that  the  statement  that  the  United  States  District  Court 

of  the  Southern  District  of  California  on  March  5.  1912. 

granted  a  perpetual  injunction  against  all  persons  claiming 

or  pretending  to  have  any  interest  in  or  rights  under  the 
Lampert  pateids.  is  incorrect,  and  that  the  court  did  nothing 

of  the  kind.  The  Lodwic  company  Mates  that  the  injunc- 
tion issued  in  this  case  enjoined  Jacob  Lampert  and  P.  B. 

McCabe,  their  agents,  attorneys,  servants,  and  employees 
from  claiming  to  have,  by  virtue  of  the  Lampert  patents. 

any  rights  in  the  invention  covered  by  the  Wilfley  patents. 
Also  that  the  said  court  did  not  declare  the  said  Lampert 

patents  invalid,  and  that  the  Lodwic  Concentrator  Co.  is 
manufacturing  a  table  which  is  covered  by  the  claims  of 
the  Lampert  patents. 
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EDITORIAL 

SUNNY  JIM  emerged  i'i    the  gloom  al  Chicago 
few  mo   tits  tasl  Saturday.    We  had  thought  ground- 

hog day  came  in  February- 

WYOMING   has  joined  the  states  asking  tor  a  local 
mining  experiment  station.    Delaware,  Florida,  and 

Rhode  bland  are  still  to  In-  heard  from. 

RECORD  copper  production  was  attained  by  the  I  tab 
Copper  Company  with  a  May  output  of  over  1.0,000,000 

pounds.    As  o  monthly  output  from  ores  but  a  few  > 

ago  considered  as  too  low  grade  t"  be  of  value,  it  is  inter- 
esting evidence  of  how  quickly  our  point   of  view  can  l>e 

changed,  and  Berves  to  lighten  the  gl   d  when  statisticians 

i   pute  the  brief  period  of  years  required  to  exhaust  the 
known  mineral  resources  of  the  United  Stales  at  the  present 

rair  u[  consumption. 

MANY  stories  have  been  told  of  the  Japanese  prince  in 

the  kitchen  seeking  knowledge,  and  it  may  add  zest 

to  the  reading  to  note  that  Viscount  Inouyi,  who  describes 

elsewhere  the  flotation  process  used  at  the  Kamioka  mine, 

served  his  time  as  an  unknown  laborer  at  the  'her. 

Alter  graduating  from  the  Imperial  University  al  Tokyo 

ami  studying  some  years  in  Germany,  be  wisely  went  to 

work  at  the  bottom  to  gel  practical  knowledge.  How  well 

be  succeeded  is  instanced  by  Ins  position  as  professor  of 

metallurgy  in  the  Imperial  University  al  Kyoto  and  adviser 

lo  numerous  important   mining  corporations. 

NO  feature  of  recent  dei  elopment  of  the  mineral  industry 
is  more  striking  than  the  growing  importance  of  the 

minor  minerals.  New  uses  for  them  are  being  found  daily 

and  a  knowledge  of  the  mineralogy  of  gold,  silver,  copper, 

lead,  and  zinc  no  longer  suffices  the  prospector.  Ore  worth 

$400  per  ton  is  worth  the  hunting,  whatever  be  the  mineral 

thai  gives  it  value.  On  another  page  Mr.  H.  C.  Morris 

summarizes  the  points  thai  will  be  most  helpful  to  those  who 

turn  their  attention  to  tungsten.  Other  minor  metals  de- 
serve similar  treatment,  and  an  open  mind  as  well  as  a  keen 

eye  is  worth  while  to  those  who  would  discover  mines. 

GUIDE  BOOKS  are  necessary  evils,  and  official  docu- 

ments prop  many  a  faulty  memory.  No  formal  re- 
port, however,  gives  quite  the  same  vivid  picture  of  a 

country  as  does  a  personal  letter  from  a  friend.  He  tells 

you  informally  the  many  minor  points  which  you  would 

have  noticed  promptly,  but  which  so  few  remember  to 

write.  We  are  glad,  therefore,  to  share  with  our  readers 

the  glimpse  of  the  Rami,  with  which  Mr.  Edgar  Collins  has 

favored  us.  It  is  an  attractive  picture  and  sets  one  to  in- 

quiring- as  to  steamer  dates  and  rates.  The  Rand  may  have 

passed  its  first  period  of  youth  and  may  have  become  an  old 

story  to  those  who  have  seen  it  often,  but  mighty  tasks  re- 

main and  big  problems  are  being  worked  out.  Who  wouldn't 
be  in  on  the  fun?  Mr.  Collins'  story  is  as  interesting  as 
that  told  by  the  visiting  missionary,  who.  as  is  well  known, 

never  sounds  quite  convincing  when  discussing  the  hard- 
ships of  his  life,  but  rouses  the  greatest  enthusiasm  when 

talking  of  its  pleasures. 
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Loss  of  gold  in  dredging  operations  was  recently  dem- 
onstrated by  a  dredge  on  the  Ovens  river, Victoria,  where 

i>  became  necessary  to  turn  the  dredge  around  and  work 

back  through  gr   I  already  dredged.     In  two  weeks  45 

ounces  of  gold  was  recovered,  though  the  yardage  handled 

is  not  reported.  It  1ms  been  urged  that  the  muddy  water 

produced  by  dredging  the  whole  lace,  with  the  overburden 

nil,  is  responsible  for  these  losses,  and  that  the  use  of 

resoiling  devices  gives  returns  sufficient  to  justify  their 

employment  on  the  score  of  economy  alone. 

OUTPUT  of  new  securities  in  1911  amounted  to  $3,956.- 

129,000,  according  to  a  French  statistician,  of  which 

$  1.502,100,000  was  floated  in  North  America.  The  total 

capital  employed  in  manufacturing  enterprises  in  the  United 

States  in  1910  was  $18,428,270,000,  according  to  the  census 

reports.  Other  enterprises  would  increase  this  total  enor- 
mously, but,  even  so,  the  rate  of  growth  is  remarkable,  anil 

when  it  is  remembered  that  of  the  value  of  the  output  of 

industry  more  than  one-half  represents  the  cost  of  work 

done  upon  them,  the  rapid  increase  of  indebtedness  repre- 
sented by  this  increase  of  securities  may  well  offer  food  for 

reflection. 

POMP  hydraulic  sluicing  is  an  important  factor  in  the 

alluvia!  gold  mining  of  Victoria,  Australia,  the  number 

of  plants  employing  this  method  in  Mil  being  34,  as  com- 
pared  with  54  bucket  dredges.  The  bucket  dredges  handled 

16,400,000  cubic  yards,  of  an  average  value  of  7Vz  cents 

per  yard,  and  paid  dividends  amounting  to  $230,000  during 

the  year.  The  pump  sluices  handled  3,000,000  cubic  yards. 

of  an  average  value  of  12  cents  per  cubic  yard  and  paid 

dividends  amounting  to  $15,000.  This  peculiar  type  of 

plant  was  described  by  Mr.  Charles  Janin  in  our  issue  of 

November  11,  1911.  The  total  amount  of  gold  recovered 

by  dredging  and  sluicing  in  Victoria  since  1900  is  valued  at 

$18,000,000. 

COMPOUNDING  contusion  is  likely  to  be  the  result  of 

the  action  of  the  provincial  authorities  of  the  new 

government  of  China  in  issuing  new  silver  coins.  One  of 

the  great  handicaps  of  trade  has  been  the  fact  that  the 

coins  in  use  in  each  province  differ  both  in  weight  and 

fineness  from  those  employed  in  the  other  provinces,  pro- 

ducing endless  complexities  of  exchange  as  well  as  much 

inconvenience.  The  establishment  of  a  republic  offered  an 

excellent  opportunity  for  the  introduction  of  a  uniform 

national  system  of  coinage;  the  matter  is  one  of  so  much 

importance  in  the  trade  relations  of  China,  and  the  action 

of  the  provincial  authorities  is  so  contrary  to  good  public- 
policy  that  it  should  be  reversed  and  reprimanded. 

A  UTHEXTIC  information  about  mines  is  not  easily  ob- 

•**■  tained,  and  in  some  districts  the  sway  of  tradition 

is  strong.  The  old  policy  of  secrecy  is  gradually  giving 
way,  but  from  certain  companies  and  in  certain  districts 

it  is  still  impossible  to  get  exact  data  for  publication. 

Keen  observers  are  wont  to  remark  that  it  is  in  just  such 

instances  that  the  light  of  day  is  usually  most'  needed. 
Disinclination  to  share  with  others  professional  knowledge 

by  no  means  always  flows  from  a  desire  to  cover  crooked- 

ness, but  one  who  is  behind  the  times  in  this  particular 

is  apt  to  be  in  others.  No  man  or  company  is  big  enough 
to  progress  alone,  and  the  best  results  for  all  will  result 

from  the  fullest  permissible  freedom  in  exchange  of  in- 
formation. 

WE  publish  this  week  a  letter  on  Alaska  development 

written  by  Mr.  Julius  Thompson  of  Katalla.     That 

we  d   il   altogether  endorse  his  views  is  but   an   added 

reason  for  giving  them  space.     Mr.  Thompson  is  an  experi- 

mining  attorney,  well  known  in  Colorado  and  now 

resident  al  Katalla.  lie  presents  an  important  and  bo 

point  of  view.  We  have  maintained,  and  are  still  of  the 

opinion,  thai  whether  mineral  land  be  opened  by  lease 

or  by  location  and  patent,  is  of  less  importance  than  the 

terms  offered  in  each  case.  As  Mr.  Thompson  points  out, 

in  the  Australian  slates  it  is  common  to  give  the  claimant 

the  option  of  tee  or  lease,  but  so  universal  is  the  prefer- 
ence for  the  lease  as  offered,  that  one  American  mining 

engineer,  who  had  operated  there  ten  years,  was  at  first 

incredulous  when  told  that  a  fee  could  be  obtained.  In- 

deed, leasing  has  become  so  invariable  that  in  the  land  office 

of  one  of  the  states,  high  officials  did  not  know  that  any- 
thing else  was  possible  until  the  law  was  pointed  out  to 

them  a  few  years  ago.  Evidently,  if  the  leasing  system 

pi  r  •.<  is  so  bad  as  is  urged,  the  Australians  have  not  known 

that  they  have  been  hurt.  Not  the  general  theory,  hut  the 

actual  terms  of  the  law  seem  to  us  most  important.  Above 

all  else,  we  condemn  the  paralysis  that  obtains  at  Washing- 

ton. Any  system  is  better  than  none.  There  is  no  pos- 

sible justification  for  locking  up  the  territory  as  a  whole, 

and  Congress  will  fail  miserably  in  its  duty  if  it  adjourns 

without  making  some  provision  under  which  development  in 
Alaska  can  proceed. 

The  Fourth  and  Politics 

Thursday  next  will  be  the  Fourth  of  July.  The  cage  will 

hang  unused  in  the  shaft,  the  roar  of  the  stamps  will  cease, 

only  a  thin  Stream  of  clear  water  will  trickle  down  the  tail- 

ing launder,  and  only  a  skeleton  crew  will  attend  the  fur- 

naces. Everywhere  in  the  United  States  miners  and  mill- 
men,  so  tar  as  possible,  will  observe  the  national  holiday. 

For  one  day  at  least  they  will  turn  away  from  stopes, 

stamps,  and  savings,  and  think  of  other  things.  In  many 

an  American  village,  and  in  many  an  American  community 

in  far  away  lands,  the  day  of  sports  will  he  broken   while 

SO    rising  young  lawyer  or  some  'wheel-horse  of  the  party' 
reads  the  time-honored  Declaration.  As  the  fine  phrases 

ring  out  and  the  sonorous  sentences  rise  and  fall,  it  would 
be  well  to  remember  that  it  was  not  words  but  deeds  that 

made  the  Declaration  vital.  The  signers  pledged  their  lives 

and  fortunes,  and  they  and  their  followers  freely  expended 
hot!,. 

This  is  evidently  to  he  a  tumultuous  year  in  the  United 

States.  Politics  will  absorb  attention  as  in  no  year  since 

the  Civil  War.  Balanced  phrases  and  resounding  eloquence 

already  fill  the  air.  but  acts  rather  than  masticated  wind 
will  determine  the  result.  Fundamental  differences  are  to 

be  fought  out.  and  it  is  well  that  it  should  he  so.  Everyone 

acquainted  with  American  politics  has  known  for  yea) 
that  the  differences  within  the  parties  were  deeper  and 

more  vital  than  those  between  them.  It  has  long  been 

necessary  in  defining  a  man  as  a  Democrat  to  say  what 

particular  kind  of  Democrat  lie  was.  and  the  differences  be- 
tween Taft  and  Roosevelt  Republicans  are  now  as  great  as 

between  followers  of  Tammany  and  Bryan.  Custom,  how- 
ever, has  strong  hold,  and  Americans  have  gone  cheerfully 

ahi  ad  electing  men  to  office  who  held  and  represented  mixed 

idea-.  There  is  a  time  for  compromise  and  a  time  for  no 

compromise,  Progress  comes  in  pulsating  movements  and 
:  dicals  and  conservatives  are  equally  necessary  and  useful. 

No  g   ]  comes,  however,  from  continuous  dodging  of  an 

issue;  and.  looking  at  the  matter  in  retrospect,  it  is  clear 
that  a  more  radical  revision  of  the  tariff  or  no  revision  at 

all  would  have  been  better  than  the  half  measure  actually 

passed  three  years  ago.  We  have  had  four  years  of  busi- 
uncertainty  and  of  general  turmoil,  and  the  big  reason 

has  been  that  the  President  has  not  given  the  sort  of  ad- 
ministration that  was  expected  by  the  majority  of  the  voters 
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who  elected  hiiu.    Hi-  Ims  attempted  i   ipruini   i  si 
conflict    between   op|>osing  and   endui 

True  results  in  ool  obtained  t  lim  way,  and  no  good  can 
:  tar  rabatai  \ 

i antral.     Normally  the  country, 

-.  with  ouc  party,  might  turn  to  the  other, 
Imi  »  could  Mi    Roosevelt  and  hi*  followers  hope 
to  find  in  mi  allianaa  with  Tammany  1  On  the  other  band, 
what  comfort  eould  conservatives  find  in  an  organization 
whara  Mr.  Bryan  holds  tba  balance  of  power  1  Whatever 

may  !>••  ..nr  individual  convictions  as  to  the  rate  si  which 
change  shall  i   ii>.  Mini  thai  alone  « t i ̂ i> !••-  radical  and  eon- 

itive,  isn'l  ii  ln'ttcr  to  have  the  issue  sharply  joined 
and  i"  fight  ii  oul '  Buaineea  ran  adjnsl  itself  w  either 

-.  provided  there  really  be  a  definite  and  predetermined 
There  ia  plenty  of  room  for  bonesl  differences  of 

opinion  in  this  campaign,  bul  no  place  for  those  who  have 
neither  convictions  nor  courage.  For  ourselves  we  have  a 

decided  preference  for  the  progressive  platform  and  would 
rather  have  the  opportunity  to  vote  for  it  squarely  and 

fairly  and  risk  defeat  than  i"  be  longer  distracted  by  side 
issues.     The  particular  occasion   for  the  quarrel,  and  the 
personalities   teemed,  are  of  minor  importance.    There  is 
a  higher  law  than  thai  of  any  national  committee,  and  an 

appeal  i"  the  people  is  always  in  order.    We  hope  the  issue 
may  be  clearly  defined  and  the  answer  decisive;  then  all 

citizens  will  cheerfully  accept  the  verdict. 

Hindsight,  Foresight,  and  Insight 

Hindsight  is  commonly  spoken  of  with  a  tinge  of  con- 
tempt, as  though  it  were  a  common  virtue  and  of  bul  little 

value,  hut  such  an  attitude  can  scarcely  be  justified,  for  the 
possession  of   real   hindsight   is  at    once  of  ureal    value  and 
all  too  rare.     Ostwald   regards  the  scientific   man  as  the 

only  true  prophet  ;  one  who  from  his  accurate  knowledge 
of  facts  is  able  to  project  himself  into  the  future  and 

unerringly  determine  what  will  he  the  outcome  of  a  given 

iniation  of  circumstances.  Precise  knowledge  of  avail- 
able facts  is  the  fundamental  prerequisite  of  the  twentieth 

century  augnr,  and  a  clear  and  accurate  vision  of  the  events 
of  the  past  is  the  reverse  of  valueless. 

What  the  outcome  of  a  given  combination  of  circum- 
stances will  lie  can  be  predicted  with  a  high  degree  of 

precision  by  the  trained  man,  but  to  determine  what  will  lie 

the  most  probable  combination  of  circumstances  is  a  more 
complex  task,  calling  for  the  exercise  of  foresight.  The 

ore  can  be  milled  with  determinable  recovery  at  an  ascer- 
tained cost  per  ton,  but  how  much  ore  there  is  available. 

and  whether  it  will  change  in  character  as  depth  is  gained, 
is  a  projection  of  present  knowledge  into  the  future:  an 
extension  of  hindsight  into  foresight  that  in  its  highest 
degree  is  rare  and  wins  appropriate  rewards.  From  time  to 
time  there  is  much  discussion  of  the  reasons  why  the  trained 
engineer  is  too  seldom  found  at  the  managerial  desk  and 

on  the  board  of  directors.  The  prolixity  of  the  discussion 
evidences  the  complexity  of  the  topic,  but  it  is  none  the 

less  clear  than  an  important  reason  is  that,  popular  im- 

pressions to  the  contrary  notwithstanding,  the  engineer's 
mental  equipment  is  too  largely  composed  of  insight  and 
hindsight  and  too  little  of  foresight.  It  has  been  cynically 
said  that  the  engineer  is  at  a  considerable  disadvantage 

compared  with  the  physician  and  surgeon,  since  the  mis- 
takes of  the  latter  are  quietly  buried,  while  those  of  the 

engineer  are  permanently  in  view  and  remain  to  confound 

him  and  cripple  his  reputation.  Not  improbably  this  re- 
acts to  produce  an  attitude  of  too  great  caution  in  the 

engineer.  It  is  unquestionable,  too.  that  the  foresight  of 
the  engineer  is  subjected  to  more  caustic  tests  than  that  of 
his  business  associates.    If  a  business  man  starts  a  conrmer- 

md  the  hoped  for  railroad  ii  never  built,  oi 
changed  condition!  ol    living  demand 
product  ti    thai  be  i>  prepared    to   supply, 

■  i  aa  unfortunate  bul  not  necessarily  Bul 
it   the  deep  shaft   tails  to  intersect  tl   tsbod)   indicated 
by  the  surface  development,  or  it  the  dam  breaks  in  a  tl   I 
greater  than  there  was  any  reason  to  expect,  thi 

in  charge  cannot  hope  to  escape  some,  perhaps  oven  ■ 
siderabie  amount,  of  criticism  and  condemnation.    Ii  is  on 
M   tionable  thai  some  engineers  have  never  attained  more 
than  a  limited  degree  of  success  largely  because  the]  were 
so  unfortunate  as  to  be  early  associated  with  one  or 

enterprises  that  proved  failures,  while  other  engineers  have 
been  borne  to  the  top  upon  the  crest  of  the  wave  of  success 
by    the   enterprises    wit h    which    they    have    !  ated. 

Then,  too,  to  rub  elbows  with  success  indubitably  is  an  aid 

accessful  achievement,  while  a  continual  outlook  of 
gloom  lowers  the  mental  vitality.  On  the  whole,  however, 
greal  achievement  has  been  the  result  of  accurate  and  t 

plete  knowledge  upon  which  men  of  foresight  have  dared 
to  risk  much. 

Apples  had  dropped  from  trees  for  ages  before  Newton 
saw  one  fall,  and  saw  it  for  the  first  lime  with  insight.  The 

significan   t  the  simple  relations  between  common  phe- 
nomena  is  less  Obvious  today   than   when   little  was  known 

of  the  laws  of  nature,  for   nplexity  of  outlook  produces 
vagueness  of  vision.  The  farmer  who  sees  two  or  three 

learns  pass  his  place  each  day  can  describe  them  with  almost 

photographic  accuracy,  while  the  city-dweller,  at  the  end  of 
his  ride  downtown  in  the  morning,  can  describe  but  little 

of  what    has   passed   before   his  eyes,   and  thai    inaccurately. 

The  man  of  insight  is  he  who  can  eliminate  the  insignifi- 
cant from  his  field  of  vision  and  concentrate  his  mental 

vigor  upon  the  significant.  Fortunate  is  the  possessor  of 
insight,  for  lie  shall  he  greatly  rewarded. 

Rich  Ore  and  Litigation 

National.  Nevada,  came  into  sudden  prominence  about 

two  years  ago  by  reason  of  the  discovery  of  extremely 
rich    ore.      Just    how    rich    has    recently    been    shown    by 

the    stal   'lit    of   the    manager,   on    the    witness-stand,    thai 
ore  worth  $94,000  was  taken  from  a  space  four  inches 

wide,  three  feet  long,  and  seven  feet  high.  Another  wit- 

ness referred  to  ore  worth  :fSO00  per  ton  as  'low  grade.' 
As  seems  to  he  inevitable  in  Western  America,  the  dis- 

covery of  this  ore  has  resulted  in  a  hitter  law-suit  to  de- 
termine whether  the  National  Mines  Company  or  the 

Charleston  Hill  National  Mining  Syndicate  is  the  proper 
owner.  The  case  is  now  being  tried  at  Carson  City,  and 

Nevada's  capital,  as  a  result,  is  more  crowded  than  Ana- 
mosa,  Iowa,  when  the  Jones  county  calf  case  was  up  for 
trial.  Among  those  present  are  Messrs.  H.  V.  Winchell, 
H.  L.  Mollis,  Walter  Wiley,  A.  N.  Winchell,  W.  A.  Wilson, 

Albert  Burch,  and  A.  C.  Lawson.  With  such  an  array  of 

experts,  the  case,  as  a  local  paper  states,  "promises  to  be 
long  drawn  out  and  is  very  complex,  involving  such  ques- 

tions as  earth  movements,  alterations,  faults,  dips,  spurs, 

angles,  uplifts,  depressions,  stages  of  mineralization,  ".di- 
esis of  ore  deposits,  stratigraphy,  structure,  petrography, 

refractory  elements,  basalts,  andesites,  dikes,  fine-grained 
rocks,  planes,  cleavages,  talcs,  the  tracing  of  faults,  the 
bearing  of  same  as  it  pertains  to  possessory  rights  at 
National,  epidotes,  first  and  second  deposition,  molecular 
replacement,  quartz  crystals,  filling  of  cavities,  older  and 
newer  fissures  and  formations,  how  made  and  the  causal 

actions  therewith,  with  their  important  bearings  as  it  per- 

tains to  the  different  viewpoints  of  the  parties  in  interest." 
If  the  case  is  as  abstruse  as  all  that,  and  the  ore  as  rich, 
there  would  seem  to  be  need  even  for  the  talent  assembled. 
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First  Impressions  of  the  Rand 

By  Edgar  A.  Collins 

It  is  fitting  thai  the  first  impressions  of  the  new 
this,  the  greatest  gold  mining  district  that  the  world  has 

ever  seen  (and  the  records  of  recent  years  make  it  impos- 
sible to  dispute  the  title),  should  he  those  of  amazement  at 

the  colossal  extent  ot'  the  milling  industry.  From  the  mo- 
ment    when     the     Cape     Town     train     first     begins    to    skirl 

the  western  portion  of  the  'reef,'  with  its  'j.">  miles  of  con- 
tinuous mining  activity,  one  cannot  fail  to  he  impressed 

with  the  magnitude  of  operations.  The  succeeding'  days  of 
sight-seeing  in  the  vicinity  of  the  mines  only  add  to  this 

feeling  of  'admiration  mingled  with  awe.'  for  the  innumer- 
able producing  mines  form  as  great  a  contrast  to  the  or- 

dinary Western  mining  'camp,'  with  its  half  dozen  producing 
mines,  as  the  city  of  Johannesburg,  with  its  2(10.000  people, 
does  to  a  camp  itself. 

Consider  for  a  moment  a  practically  unbroken  line  of 

mines  for  a  length  of  roughly  50  miles,  and  you  begin  to 

realize  why  it  is  that  the  Rand  'banket'  produces  over  one- 
third  of  the  total  gold  production  of  the  world.*  Yet  it  is 
the  magnitude  of  operations,  rather  than  the  number  of 
mines  or  extent  of  the  district,  which  finally  impresses  the 

visitor  most.  Elsewhere  a  gold  mine  handling  10,000  tons 

of  ore  per  month  is  considered  a  large  property  and  attracts 
a  good  deal  of  attention  in  the  surrounding  country.  Should 

the  owners  be  fortunate  enough  to  have  ore  developed  for 

two  or  three  years'  work  ahead,  the  property  gains  addi- 
tional notice  and  becomes  locally  famous.  On  the  Rand, 

however,  such  a  mine  is  so  overshadowed  by  the  bigger 
properties,  with  their  practically  assured  tonnages  for  many 

years,  that  they  are  seldom  mentioned  except  by  the  em- 
ployees or  those  more  or  less  directly  connected.  One  may 

see  by  the  monthly  statistics  that  such  and  such  a  mine  is 
maintaining  its  output,  but  it  creates  no  further  attention. 

And  when  the  mine  reaches  a  time  when  the  probable  ore  re- 

serves :nc  less  than  lour  or  five  years,  it  is  spoken  of  with  a 

kindly  hut  pathetic  indifference,  as  of  an  old  acquaintance 
already  dead  and  buried. 

It  is  natural  that  this  should  be  so  to  a  great  extent,  be- 

cause the  unique  conditions  make  it  possible  to  gauge  the 
life  of  a  mine  with  far  greater  accuracy  than  elsewhere. 
With  the  comparative  regularity  of  the  profitable  ore.  and 
the  vertical  bounding  planes  of  the  property,  the  available 

volume  "I  ore  cat  be  calculated  with  reasonable  certainty. 
But  the  point  of  view  is  also  influenced  very  considerably 

by  the  scale  of  operations  in  surrounding  properties.  In- 
stead of  being  ot   E  a  dozen  or  less  the  mine  under  con- 

sideration is  an  insignificant  one  among  many.! 
The  city  of  Johannesburg  is  well  built  and  has  some 

200,000  inhabitants  (of  whom  some  140.000  are  whites). 

witli  numerous  tine  buildings,  offices,  banks,  theatres,  a  fine 
hospital,  court-house,  and  other  government  buildings,  to- 

gether with  the  nucleus  of  a  university.  The  streets  are 

wide  and  well  kept,  and  in  the  residential  district  a  great 

number  of  trees  have  been  planted,  and  there  are  many  fine 
houses  mihI  gardens.  The  most  characteristic  sights  in  the 
streets,  which  distinguish  it  from  other  cities  of  its  size,  are 

the  native  messenger  and  police  'boys.'  and  picturesque  rick- 
shaw pullers,  with  their  painted  legs  and  head-dress  of  feath- 

•The  production  tor  the  Rand  for  the  year  1911  was  7.896,- 
802  oz.  of  fine  gold,  approximate  value  $163,220,000.  while 

the  world's  production  ot  gold  was  valued  at  $454,874,014. 
^During  the  month  of  May  1911.  for  instance,  the  follow- 

ing list  of  16  mines  milled  more  than  40.000  tons  of  ore, 
and  of  these  the  first  three  averaged  over  160.000  tons  each: 
1.  Randfontein  South.  9.  Langlaagte  Estate. 
2.  East  Rand  Proprietary.        10.  Robinson. 
3.  Crown   Mines.  Ltd.  11.  Robinson   Deep. 
4.  Simmer  &  Jack.  12.  New  Modderfontein. 
5.  Geldenhuis  Deep.  13.  Simmer  Deep. 
6.  Knights  Deep.  14.   Witwatersrand  Deep. 
7    Nourse  Mines.                        15.  Village  Deep. 
8.  Rose  Deep.  16.  Village  Main  Reef. 

its  and  ox  horns:  and  the  numberless  automobiles  which 

rush  to  and  fro  incessantly.  Without  doubl  there  are  i 
motor  cars  in  Johannesburg  than  in  any  other  city  of  equal 

size.  These  are  used  primarily  for  business  purposes — and 
tlie  reason  is  obvious  when  one  remembers  the  distances  to 
tin-  more  remote  mines. 

The  climate  of  the  Rand  is.  on  the  whole,  mild  and  pleas- 
ant. Extreme  heat  and  cold  are  almost  unknown,  and  were 

it  not  for  the  dust  and  windstorms  the  climate  would  be 

almost  ideal.  Away  from  the  mines  there  is  no  unusual  dust, 

except  during  the  months  of  August.  September,  and 

October,  when  the  veldt  is  very  dry  before  the  rains  com- 
mence. But  in  the  vicinity  of  the  mines  and  enormous 

tailing  or  sand  residue  dumps  which  deface  the  landscape 

there  is  more  or  less — and  usually  more — dust  during  the 
greater  part  of  the  year.  Generally  speaking,  the  winter 
months  of  April  to  July,  inclusive,  are  the  most  enjoyable. 
The  country  is  then  no  longer  green,  but  there  is  little  or  no 
wind  and  the  days  are  sunny  and  bright,  with  clear  cool 

nights. 
During  the  summer  months,  December  to  February,  in- 

clusive, rains  are  frequent,  accompanied  by  heavy  thunder 

and  lightning  storms.  At  such  times  the  rain  pours  down 

with  tropical  violence,  and  within  a  few  minutes  every  hol- 
low  is  filled  with  water. 

It  is  popularly  imagined  by  Europeans  and  others  having 

no  personal  knowledge  that  the  climate  of  the  Rand  is  un- 
suited  to  physical  labor  for  white  people.  Such  is  far  from 
being  the  case.  As  a  matter  of  fact,  it  is  superior  to  that 

of  many  English-speaking  countries.  Moreover,  even  un- 

derground, in  the  deep-level  mines,  the  temperature  is  lower 
than  it  is  in  many  of  the  Nevada  mines.!  The  real  reason 
which  makes  it  undesirable  for  the  white  man  to  engage  in 

the  heavier  tasks  of  manual  labor  underground  is  purely 
i  race  difference.  Whether  true  or  otherwise,  it  is 

generally  believed  that  the  while  man  will  be  lowerd  in  the 
opinion  of  the  native  if  seen  performing  acts  of  physical 
labor.  No  doubt  there  is  a  certain  amount  of  truth  in  this 

assertion,  but  the  result  has  naturally  tended  to  lower  the 
efficiency  of  the  white  man.  As  is  well  known,  there  is  a 
shortage  of  labor  in  the  mines.  The  number  recruited  each 

year  has  increased  until  the  total  number  employed  is  now 

about  200.000  'boys,'  but  the  work  at  the  mines  has  increased 
to  the  same,  or  an  even  greater  extent,  and  the  shortage  con- 

tinues and  tends  to  increase  in  spite  of  the  ever  increasing 
use  nf  rock-drills.  At  the  same  time  the  need  of  white  men 

has  increased  in  almost  the  same  proportion,  and  at  the 
present  time  the  demand  for  good  miners  far  exceeds  the 

supply.  Inexperienced  workmen  and  beginners,  locally 

called  'learners.'  have  filled  the  vacancies,  but  really  skilful 
miners  are  rather  scarce  and  in  great  demand.  Such  men 

can  always  secure  (rood  contracts  and  can  easily  earn  £40  to 

£00  ($200  to  $300)  per  month.  The  average  white  man, 

however,  is  not  particularly  skilful,  and  is,  on  the  whole, 
inferior  to  the  average  Western  American  miner  in  both 
skill  and  energy.  To  some  extent  this  is  due  to  the  ravages 

of  that  scourge  of  the  Rand,  miners'  phthisis  or  silicosis, 
which  has  incapacitated  or  removed  the  elderly  miner,  who 

would  otherwise  leaven  the  majority  and  teach  the  younger 
ition.  It  cannot  be  ignored  that  this  terrible  disease 

has  been  responsible  for  a  large  mortality — among  the  white 
miners,  at  any  rate — and  while  the  preventive  measures 
now  in  force  in  practically  all  of  the  mines  will  undoubtedly 
prove  beneficial,  some  years  must  necessarily  elapse  before 

the  improved  results  will  be  apparent,  because  of  the  large 
number  of  men  already  infected.  The  younger  generation 

will  undoubtedly  reap  the  benefit,  and  as  they  will  be  the 

JTbe  natural  increase  in  temperature  due  to  increase 
in  depth  Is  unusually  low  on  the  Rand.  Roughly,  the 

increase  is  1°F.  for  every  200  ft.  in  depth,  as  compared  with 
1°  for  every  SO  ft.  in  the  mines  of  Tonopah.  Nevada. 
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minora  of  tht  till u t.-  i 
To  tba  newcomer    un)< 

scale  in  Mexico  or  South  America     the  native 

labot  Ip  but  prove  a  matter  for  grave  <   - 
ii.. ii.  and  incidentally  for  Burprise  and  interest.    At  ma 
tin.  deep-level  minea  the  daily  underground  crew   co 

,i.-  I'.uii  i..  2000  'boys,'  as  (he  Datives  are  called 
problaa  "i  handling  Mi.li  n  huge  numbei 

ii. I  ti.  the  working  points  and  back  againf  is 
no  light  matter.  Many  ..i  the  main  working  levels  air  over 
2000  ii.  deep,  and  even  with  two  and  three-deck  cages, 
hoisted  at  high  speed,  n  lakes  boon  to  hoist  an. I  lower  the 

shifts.  Allowing  12  'boys'  on  each  deck,  an. I  with  three- 
deck  eages  making  the  round  trip  in  ti  minutes  (which  is 

quick  work),  it  is  only  possible  t..  hoist  about  rim  'boys' 
par  hour,  with  a  single  winding  engine.  Consequently,  it 
tin'  tull  . nn. ia  were  to  be  hoisted  bom  one  shaft  it  would 
require  two  hoisting  engines  to  complete  the  work  in  abonl 

opportunity  and  in. I.  ich  a 
proportion  ..i  tin  ion  in  tba 

I  mi.  .1  Statu .  .i".;  ••■  |  ....  .!  other 
ii   rplanation 

lis  unique  occurrence  and  origin  the 
■banket'  formation  of  the  Kami  does  not  offer  the  numi 
promising  prospects  ami  small  mini's  which  appeal  to  the 
small  operator  commanding  a  limited  capital,  In  addition. 
the  fact  thai  75' ,  of  the  mines  are  controlled  bj  three  or 
tour  financial  groups,  limits  and  centralizes  the  Held  of  the 
consulting  engineer. 

The  position  of  the  mine  manager  on  the  Kami  is  also 
noticeably  different  from  that  of  the  J  in  other 
parts  of  the  world.    Under  the  law  be  is  held  i 
for  the  carrying  onl   of  the   requirements  of  complicated 
and  detailed  legislation.  The  Mining  Regulations  are  framed 
by  a  fatherly  government,  and,  in  the  main,  are  doubtl 
necessary  from  a  humane  point  of  view,    Their  observance! 

I'll  I.    I'lTV    DEF.P   SHAFT.   JOII  AX  X  KSIJl'Hli. 

V-2  hours.  As  a  general  rule,  however,  there  is  more  than 
one  shaft  available,  and  portions  of  the  two  shifts  are 
handled  at  the  same  time.  In  this  way  the  total  time  occu- 

pied in  handling  the  shifts  will  probably  average  about  4 
hours  per  day.  In  order  to  avoid  delays  and  accidents  from 
overcrowding,  native  police  boys  assist  the  top-man  and 
cage-tender  in  supervising  the  loading  and  unloading  of  the 
cages.  In  some  mines  which  are  not  yet  producing  heavily 
a  single  cage  and  skip  is  used.  In  this  ease  boys  are  al- 

lowed to  ride  in  both  cage  and  skip. 
Time  is  of  little  moment  to  the  native,  who  will  cheerfully 

wait  for  boms  at  the  shaft  station,  dozing,  while  wailing  for 

his  white  'boss'  to  come  down,  or  to  be  hoisted  to  surface. 
Frequently  the  hand-drillers  (hammer  boys)  are  allowed  to 
go  to  surface  as  soon  as  they  have  completed  an  allotted 

task,  in  order  to  encourage  them  to  work  hard.  For,  al- 
though the  native  does  not  mind  waiting  around  under- 
ground, he  much  prefers  to  do  it  on  the  surface,  in  the  sun- 

shine. It  should  be  mentioned  that  these  hammer  boys  are 
paid  according  to  the  number  of  inches  drilled  (with  a 
minimum  task),  so  that  they  gain  directly  in  proportion  to 
their  exertions. 

The  status  of  the  professional  mining  engineer  on  the 
Rand  is  unusual.  He  holds  one  of  two  positions.  Either  he 
is  engaged  as  consulting  engineer  for  one  or  more  mines,  or 
he  is  employed  as  a  manager  on  one  of  the  mines.  In 
either  ease  he  is  usually  in  the  service  of  one  of  the  large 
financial  houses.  The  independent  consulting  engineer  who 
undertakes  inspections  or  mine  management,   according  to 

however,  is  a  source  of  endless  worry  to  a  conscientious 
manager,  who  can  never  tell  when  the  neglect  of  a  subor- 

dinate, and  the  action  of  an  over-zealous  deputy  inspector 
of  mines,  will  result  in  a  summons  to  appear  before  the  local 
magistrate,  with  the  more  than  possible  chance  of  a  heavy 
line.  In  addition,  the  manager  has.  in  the  majority  of  cases, 
the  never  failing  demand  for  increased  production  to  spur 
him  in  his  efforts,  with  the  knowledge  that  if  he  is  successful 

in  keeping  his  reduction  plant  operating  at  full  capacity — 
additional  plant  will  probably  be  erected.  These  are  of 
course  part  of  the  ordinary  work  and  trouble  of  a  mine 
manager  in  any  country,  where  native  labor  is  employed, 
with  the  additional  effect   of  intensified  production. 

On  the  other  hand,  however,  the  manager  on  the  Rand" 
has  very  little  voice  in  the  policy  or  in  the  general  plans: 
which  are  formulated.  New  construction  is  approved  by 
the  Board  of  Directors  and  the  work  may  he  carried  out.. 
against  his  advice  and  recommendations.  These  matters 

are  settled  by  the  directors,  acting  with  the  advice  of  the' 
consulting  engineer,  as  is  usual  elsewhere,  but  without 
the  advice  of  the  manager,  which  is  usually  called  for  ini 
other  countries.  There  is  a  certain  justification  for  this; 
arrangement,  for  with  such  enormous  properties  it  is  rightly 
considered  that  the  details  of  management  are  enough  to> 

occupy  all  of  a  manager's  time.  But  where,  as  is  some- 
times the  ease,  a  consulting  engineer  is  over  optimistic, 

and  promises  more  than  the  mine  will  properly  produce, 

or  where  the  consulting  engineer  is  changed  (a  not  infre- 
quent   occurrence)    the   unfortunate   manager  is  not    to  be 
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envied.  He  is  called  upon  to  produce  more  than  the  mine 

can  efficiently  output,  and  is  too  often  forced  to  mill  un- 
profitable ore,  or  else  to  neglect  development,  and  allow 

the  mine  to  suffer. 

It  is  not  within  the  province  of  an  article  of  this  kind 

to  attempt  to  suggest  remedies,  or  to  discuss  the  pros  and 
cons  of  the  matter.  I  have  simply  mentioned  a  few  of  the 
troubles  which  impressed  me  as  to  the  position  of  the  mining 

engineer,  and  more  particularly  to  those  acting  as  mine 

managers  on  the  Rand.  To  a  lesser  degree  these  same 
troubles  are  felt  by  the  subordinate  officials  around  a  mine. 
but  naturally  they  have  less  responsibility.  However,  there 

seems  far  too  much  shifting  around  among  the  various 

officials,  and  efficiency  naturally  suffers.  It  cannot  be 

otherwise,  when  there  is  a  general  feeling  of  uncertainty 

among  the  employees  of  a  property,  from  manager  down 

to  'mucker.'  It  is  only  fair  to  add  that  the  evil  results  of 
such  a  condition  as  outlined  are  fully  recognized  by  many 

of  the  most  influential  representatives  of  the  different  min- 
ing groups,  but  the  problem  is  a  difficult  and  complicated 

one,  and  it  cannot  be  solved  in  a  day. 

Cyanidation  of  Antimonial  Tailing 

By  W.  Archer  Longbottom 

*The  treatment  of  the  refractory  tailing  produced  from 
the  mines  of  the  Hillgrove  district,  X.  S.  W.,  lias  had  the 

attention  of  metallurgists  from  time  to  time,  but  till  lately 

the  results  were  not  satisfactory.  The  chief  cause  of  the 

trouble  is  the  antimony,  which  is  present  in  varying  quanti- 
ties in  all  the  mines.  Even  after  careful  concentration  the 

tailing  carries  quite  an  appreciable  amount.  Antimony 

being  present  as  stibnite  (Sb.S,),  it  would  be  natural  to 
expect  a  large  consumption  of  cyanide,  but  work  in  the  field 

has  shown  this  is  not  necessarily  the  case.  The  cyanide 

used  is  never  abnormal,  even  when  dealing  with  the  most 
antimonial  tailing.  The  ore.  as  a  matter  of  fact,  is  fairly 

high  in  eyanicides;  stibnite.  a  little  copper,  and  pyrite  being 
present  besides  the  gang 

The  chief  difficulty  is  the  extraction  and  the  production 

of  gold  of  good  quality  from  the  zinc  precipitate.  The 
stibnite.  is  decomposed  and  the  antimony  sixes  trouble 
throughout  the  operation.  It  is  an  interesting  problem  to 
determine  the  actual  manner  in  which  the  gold  is  contained 

in  the  tailing.  After  many  experiments  I  have  come  to  the 
conclusion  that  it  is  not  in  a  free  state.  With  the  finest 

grinding,  and  studied  under  the  most  powerful  glass,  no  free 

gold  could  be  detected.  The  question  then  naturally  arises 
as  to  how  the  stibnite  and  the  gold  are  associated;  whether 

the  latter  is  contained  by  the  former  as  infinitely  small 

particles,  or — and  this  seems  more  probable — whether  the 
gold  is  thinly  coated  with  the  stibnite  so  as  to  prevent 

amalgamation.  That  the  stibnite  always  contains  gold  can 

easily  be  proved.  Assays  of  practically  pure  sulphide, 
even  in  a  crystallized  form,  will  show  8  dwt.,  or  occasionally 

*/2  oz.  per  ton. 
The  problem  resolves  itself  into  attacking  and  disinte- 

grating the  sulphide  of  antimony,  and  the  freeing  of  the 
contained  gold  for  cyanidation.  The  possibility  that  at 
least  some  of  the  gold  is  intimately  associated  with  the 

stibnite  is  confirmed  by  the  fact  that  there  appears  to  be  a 

limit  to  the  value  of  the  residue,  and  even  the  most  pro- 
tracted treatment  will  not  lower  it  appreciably.  The  metal- 

lurgist must  start,  therefore,  with  the  assumption  that  com- 
plete metallurgical  success  is  practically  out  of  the  ques- 
tion, though  a  fair  commercial  one  can  be  obtained.  All 

the  mines  in  operation  on  the  Hillgrove  field  have  cyanide 

plants  working,  and  in  addition  the  tailing  from  the 

Eleanora  Mines,  stacked  in  the  early  days,  have  already 

been  treated  by  cyanidation — some  of  them  twice — and  are 

being  pul  through  again  by  W.  H.  C.  Lovely,  an  Aus- 
tralian metallurgist  with  South  African  experience. 

At  this  plant  the  tailing  has  been  exposed  to  the  atmos- 
phere for  many  years,  and  is  strongly  acid.  There  is  some 

difference  of  opinion  among  the  local  chemists  as  to  whether 
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tailing  fresh  from  the  battery  is  easier  to  treat  than  that 

which  has  been  stacked  long  enough  to  permit  oxidation.  I 
believe  that  though  the  extraction  may  be  a  little  lower  on 
the  raw  tailing,  the  consumption  of  cyanide  is  much  greater 

for  an  equal,  extraction  of  the  old  sand;  also  the  zinc 

precipitate  ones  not  yield  the  same  quality  of  gold  as  from 
fresh  tailing.  There  are  18  treatment  vats  in  use,  each  20 

by  4  ft.,  with  a  capacity  of  30  tons.  They  are  arranged  in 

pairs,  with  a  tram  line  running  the  full  length  of  the  series. 
They  are  fitted  with  the  ordinary  false  bottom  of  slabs 

nailed  together  to  conform  with  the  circular  section,  and 
covered  with  hessian  cloth,  or,  better  still,  cocoanut  matting. 

Each  tank  has  a  2-in.  delivery  pipe,  and  may  be  drained  at 
will  into  the  one  common  pipe  leading  to  the  gold  sumps.    . 

The  sump  capacity  consists  of  six  30-ton  tanks,  and  as 
quick  and  convenient  means  of  pumping  is  provided,  this 

sump  room  is  ample.  There  are  three  gold  tanks,  each  of 
15  tons  capacity,  connected  with  siphons,  and  can  he  used 

separately  at  will.  The  precipitation  boxes  are  six  in  num- 
ber, and  are  20  ft.  long  by  18  in.  square.  Pumping  is  done 

by  2-in.  centrifugal  pumps,  so  arranged  that  the  material  can 

be  pumped  into  any  sump  required.  There  are  two  smelt- 
ing furnaces  for  the  clean-up,  side  by  side,  each  capable  of 

taking  four  '30'  and  two  '90'  plumbago  crucibles,  which  are 
lifted  in  and  out  by  means  of  an  elevated  lever,  and  are  pro- 

tected by  clay  liners.  The  zinc  precipitate  is  treated  with 
acid  in  six  wooden  tubs,  3  ft.  in  circumference,  and  there 

are  besides  six  smaller  vats.  An  ordinary  flat  sheet  of  thin 
iron  is  used  for  drying  purposes,  and,  contrary  to  usual 

practice,  the  edges  of  this  plate  are  not  turned  up.  Power 

is  supplied  by  a  large  Cornish  boiler.  The  fuel  used  is 

ordinary  billet  wood,  and  about  1%  cords  is  bunted  weekly. 

Method  of  Working. — The  dump  has  been  worked  on  the 
open-cut  system,  starting  at  the  middle  and  working  toward 

the  edges,  the  sand  being  brought  up  by  means  of  an  in- 
clined tramway.  At  the  surface  level  the  care  are  emptied 

by  contract  into  the  treatment  vats.  The  residue  is  disposed 
of  also  by  contract.  The  time  of  treatment  is  seven  days. 

including  time  of  emptying  and  filling,  and  altogether  seven 

washes  of  different  strengths  are  run  on;  the  strong  solu- 
tion first,  then  the  weak  wash,  and  finally  a  quick  water 

wash. 

The  tailing  has  been  exposed  to  the  atmosphere  for  many 

years,  the  metallic  sulphides  have  given  rise  to  the  forma- 
tion of  acids,  and  this  acidity — free  and  latent — must  be 

dealt  with.  On  the  whole,  neutral  solution,  or  a  very  slight 

protective  alkali,  is  aimed  at  to  give  the  most  successful 

results.  I  have  experimented  with  acid  solutions,  making 

use  of  the  nascent  hydrocyanic  acid  for  the  dissolving  of 
the  gold,  and,  by  the  addition  of  caustic  soda,  giving  rise 

to  the  regeneration  of  free  cyanide  according  to  the  equa- 

tion HON  +  NaOH  =  NaCN  -4-  HO,  but  the  method  ap- 
pears to  have  two  disadvantages:  (1)  the  consumption  of 

cyanide  is  liable  to  be  larger  with  acid  solutions;  (2)  the 

presence  of  caustic  soda  is  troublesome,  and  fouls  the  pre- 
cipitation boxes.  The  importance  of  the  alkalinity  or 

acidity  of  the  solutions  cannot  be  overestimated  when  deal- 
ing with  antimonial  tailing.  If  the  protective  alkali  is  in 

any  excess,  antimony  sulphide  is  taken  into  solution  and 
deposited  on  the  zinc  as  metallic  antimony,  which  generally 
means  trouble  in  smelting. 

The  acidity  of  the  tailing  at  Mr.  Lovely's  plant  is  neu- 
tralized by  lime.  This  is  added  in  calculated  quantities  as 

the  treatment  vat  is  being  filled,  and  all  precautions  are 
taken  against  the  solution  of  the  antimony,  at  the  same 

time  allowing  the  sulphide  to  release  the  gold.  The  amount 

of  solution  made  up  and  pumped  daily  on  the  vats  is  100 
tons.  The  solution  from  the  treatment  vats  is  drained  away 

into  gold  sumps,  and  from  them  flows  to  the  zinc-boxes  and 
is  passed  through  the  precipitating  room  in  the  ordinary 
way.  and  the  precipitate  solution  is  once  more  made  up  to 

required  cyanide  strength  and  used  again.  The  solution  is 

occasionally  purified  by  the  addition  of  some  powerful  ox- 
idizing agent,  as  permanganate.  Lead  acetate  is  sometimes 

used  to  accelerate  precipitation,  and  also  to  throw  down 

any  sulphides  there  may  be  in  solution. 

The   Clean   Up. — At   regular   periods  the  zinc-boxes   are 
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■■■I  ap.     ll"-  method  doM  miiI  differ  material!]    from 
.v..r.U  will  raffle*,    i >i'l\  ill. 

treated,  ti».  I. mi.'  'in-'  being  replaced  in  the  top 
parti  If  the  lower  onaa  aiv  tilled  with  new  lino. 

Tin'  attle  til  nigh)  under  the  rolphurie 
■aid,  la  n  thai  all  the  short  partielee  of  metallic 
■ine  baa,  been  diaeolved.     The  rapernetanl   liquor  i-  then 
"ii'li   1  "iT  end  the  heavy  blank  dime  dried  over  a  wood 

Thda  -lime  whan  dried  "ill  nanaily  average  in  value 

uIbhii  1 1  _.  to  -  os.  per  pound.  They  an  then  suitably  fluxed 
— s«da.  borax,  silica,  and  Bourspar  being  oned  and  nnelted. 
Mr.  Lovely  depart!  somewhat  fn  nl  practice,  mas 

imii'li  aa  he  obtaini  the  gold  in  the  form  of  base  bullion,  by 
the  addition  of  lead  oxide  to  the  charge,  reducing  it  by  in- 

g  rods  ■>!  metallic  imii  in  tin'  charge.  The  bullion  is 
then  cupelled  in  specially  prepared  cupels,  each  one  of  a 

capacity  ..t'  abotri  40  os.  Tins  method  has  the  advantage  of 
giving  remarkably  clean  ingi 

Mr.  Lovely  gives  the  following  as  approximai   sta  of 
treatment : Per  ton, 

s.    d. 

Labor  (total)     2  0 
Cyanide     0  S 
Zinc     n  IV4 

Fuel      0  2  ~ 
Chemicals,  etc    o  l'o 
Royalty      1  0 

Total          4    1 

costs  are  low,  the  cyanide  item  being  particularly 
surprising  considering  the  class  of  material  being  treated. 
All  labor  is  on  the  contract  system,  and  is  quite  satisfactory. 

Prospecting  for  Tungsten 

By  n.  0.  Morris 

TnngSten  ores  are  found  in  most  of  the  Western  mining 
states,  as  well  as  in  a  few  of  the  Southern  and  New  England 

states,  and  usually  occur  in  'pockety'  deposits  in  quartz  and 
calcite,  or  as  veins  cutting  sHicious,  igneous  rocks,  such  as 
granite,  granitic  schist,  or  gneiss.  There  are  exceptions  to 
tl  is,  and  it  is  never  wise  to  neglect  to  test  a  suspected  min- 

eral simply  because  it  happens  to  be  found  in  a  seemingly 
improbable  country  rock.  The  same  veins  often  carry  one 
or  more  of  the  precious  or  base  metals.  Tungsten  minerals 
almost  invariably  accompany  deposits  of  cassiterite  (tin 
stone),  as  in  Lawrence  county,  South  Dakota,  where  the 
tin  and  tungsten  are  found  in  pegmatite.  Tungsten-bearing 
veins  have  also  been  found  in  limestone  near  igneous  in- 
trusions. 

The  principal  commercial  deposits  in  this  country  are. 
first,  those  of  Boulder  county.  Colorado,  which  produced 
two-thirds  of  the  total  ore  and  concentrate  mined  and 

shipped  in  1010.  This  is  probably  the  most  productive  dis- 
trict in  the  world.  The  ore  is  ferberite  and  occurs  in  small 

veins  and  stringers  with  quartz  in  granite  and  gneiss.  Ap- 
parently related  veins  nearby  carry  gold,  silver,  vanadium, 

molybdenum,  and  tellurium.  Some  of  the  mines  in  this  dis- 
trict are  three  or  four  hundred  feet  deep  with  no  apparent 

decrease  in  the  value  or  quantity  of  the  ore. 
The  next  largest  field  is  the  Atolia  district  in  San  Ber- 

nardino county,  California,  where  the  ore  is  schcelite.  These 
deposits  are  not  only  the  largest  of  the  kind  in  the  United 
States,  but  the  largest  known  scbeelitc  deposits  in  the  world. 
The  ore  occurs  in  quartz  and  calcite  veins  in  an  acid 
granodiorite  and  extends  through  an  area  of  schists  to  the 
northwest,  where  the  narrow  quartz  veins  carry  both  scheel- 

ite and  gold.  In  the  Papoose,  formerly  the  richest  mine  in 
the  district,  the  ore  was  almost  white  scbeelitc  which  re- 

sembled coarsely  crystalline  limestone. 
Cochise  county.  Arizona,  produces  some  ore,  principally 

hubnerite.  from  quartz  veins  in  a  coarse  granite,  but  the 
largest  production  has  come  from  placers.  Comparatively 
small  quantities  of  ore  have  also  been  shipped  from  Ste- 

vens county,  Washington :  from  Nye,  Humboldt,  and  White 

1  , ilher  pli 

Then  are  four  o   mereial  tungsten  mineral*,  ,,('  which 
'lie  liiM   il    are  bo  clou  itod  thai   they  •. 
into    ■   her  .iii.i   ,  ,,,,1,     xii.  \  are 

hiibnerite,  a  tungalate  of  n  ;  wolframite,  ■  I 
itate  of  manga    and  iron;  and  ferberite,  an  Iron  ti 
stale.     These  thre   i   via  are  aii.nu   three  i   lbs    or 

cid,  of  winch  the  chemical  symbol  ii  WO,. 
lie.  the  fourth  mineral,  is  a  hmgatata  of  lime  which 

in. .re  than  80$    of  the   valuable  tungslic  acid. 

A-  before  Btated,  hiibnerite,  wolframite,  ami  ferbei 
particularly  the  Ural  two    are  -"  often  found  together  and 
arc  -o  similar  thai  one  description  will  suffice  for  them 
nil.    Tl   lor  varies  from  gray  in  hiibnerite  i"  brownish 
black  in  ferberite,  ami  the  streak  or  color  of  the  powder 

when    the    mineral    is    scratched,    ranges    I'r      lighl    yellow 
lo    dark    brown.      Hubnerite    is    generally    translucent,    hut 
wolframite  transmits  very  little  lighl  and  is  nearly  black, 
while  ferberite  is  black,  transmits  no  light,  and  often  tonus 
in    crystals    with    chisel-shaped    ends.      A    specimen    of    any 
of  these  three  minerals  would  he  abonl  three  times  as  heavy 
IS  a  pi   f  quartz  of  equal  size,  twice  as  heavy  as  zinc- 
blende,  or  black-jack,  and  half  again  as  heavy  as  magnetic 
iron  ore.  Hiibnerite  can  he  scratched  with  the  point  of 
a  knife,  but  wolframite  is  less  easy  to  scratch,  and  ferberite 
is  slid  harder. 

Schcelite  varies  in  color  from  a  rather  glassy  while  lo 
yellowish  nr  reddish,  and  sometimes  lias  a  slightly  greenish 
tinge.  The  crystals  are  shaped  like  square  pyramids,  and 
are  sometimes  almost  transparent.  Scheelite  has  a  white 
streak  and  is  easily  scratched  with  a  knife,  ami  is  more 
than  twice  as  heavy  as  quartz,  although  lighter  than  the 
Other  tungsten  minerals.  Scheelite  might  be  mistaken  for 
feldspar,  although  the  latter  is  harder  and  is  only  about 
half  the  weight  of  the  tungslate.  It  is  also  sometimes  mis- 

taken for  barite  (heavy  spar),  but  is  very  much  harder 
and  much  heavier.  All  four  of  these  minerals  are  most 

often  found  massive,  or  without  easily  recognizable  crystal- 
lization. 

The  chemical  testing  of  the  tnngstates  is  so  simple  that 
it  is  not  worth  while  spending  too  much  time  endeavoring 
to  determine  them  with  the  eye  or  mechanically.  The  only 
equipment  needed  is  a  little  hydrochloric  acid  and  a  few 
pieces  of  zinc,  or  anything  containing  tin,  such  as  a  tin 
can,  tinfoil,  or  even  solder.  It  will  add  considerably  to 
the  convenience  of  testing  if  a  few  test-tubes  are  available, 
and  an  alcohol  lamp  made  from  a  small  medicine  bottle 
with  some  twisted  cotton  string  for  a  wick  will  facilitate 
heating.  If  these  aids  are  not  available,  a  china  cup  or 
drinking  glass  and  the  campflre  will  do. 

To  test  scheelite,  a  piece  the  size  of  a  pea  should  he 
powdered  and  put  in  the  test-tube  or  glass  with  ahout  a 
teaspoonful  of  hydrochloric  acid  and  boiled  until  a  bright 
yellow  powder  is  formed,  which  is  an  oxide  of  tungsten. 
After  allowing  the  liquid  to  stand  for  several  minutes,  add 
a  bit  of  zinc  or  tin  can.  tinfoil,  or  solder  as  large  as  a 
dime.  The  liquid  will  then  turn  blue,  changing  to  wine 
color,  and  finally  become  brown,  but  the  entire  change  may 
take  several  hours. 

The  other  minerals  should  be  tested  in  the  same  way,  but 
the  boiling  should  last  fifteen  or  twenty  minutes.  No  yel- 

low powder  will  show,  but  the  blue  to  brown  color  will 
appear  on  the  addition  of  zinc  or  tin. 

Tungsten  ores  are  milled  in  stamp-mills,  concentrated  on 
tables,  the  coarse  tailing  reground  in  tube-mills,  and  fin- 

ished on  vanners  and  canvas.  The  ore,  or  concentrate,  is 

paid  for  according  to  the  percentage  of  WO.  at  so  much 
per  unit  (1%  of  a  ton.  or  20  lb.).  The  higher  the  per- 

centage of  WO.  the  greater  the  price  paid  per  unit.  Stand- 
ard quotations  are  for  ore  running  60%  WO.,  or  over,  and 

the  price  at  present  is  $7  and  $8  per  unit,  which  would 
make  a  60%  ore  worth  between  $400  and  $500  per  ton. 
Any  of  the  large  assay  offices  will  make  a  quantitative 
determination  of  the  exact  percentage  of  tungstic  acid  in 
samples  for  about  $3  to  $4,  depending  on  the  form  of 
combination  of  the  mineral,  and  will  advise  regarding  the 
best  market  for  such  ores. 
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Mining  in  the  Morelos  District 

By  G.  L.  Sheldon 

The  Morelos  district  is  sitnated  in  the  southwest  pari 

of  the  state  of  Chihuahua,  just  smith  of  the  Batopilas  dis- 
trict, and  north  of  the  Guadalupe  y  Calvo  district.  It  is 

reached  from  the  east  over  the  Kansas  City.  Mexico  & 
Orient  railway,  to  within  about  25  hours  mulehack  ride 

north  of  Batopilas,  Morelos  being  over  4(1  miles  south  of 
there.  From  Parral  it  is  60  miles  over  the  railroad  built 

lor  lumber  and  timbers,  to  the  terminus,  Zandia.  and  thence 
six  or  seven  days  rnulcbaek.  The  best  route  is  from  the 

west  side,  leaving  the  railroad  at  Fuerle.  a  journey  of  35 
to  36  hours,  in  the  saddle.  The  town  of  Morelos  is  on 

Morelos  creek,  about  two  miles  above  where  it  empties  into 
the  Tenerivia  river,  which  about  eight  miles  below  joins 

the  San  Miguel,  the  most  eastern  and  southern  headwaters 
of  the  Fuerte  river.  The  town  lies  at  an  altitude  of  2500 

ft.  and  is  a  very  old  one,  and  in  the  early  days  the  govern- 
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ment  had  a  mint  there,  coining  silver  slugs  of  10.  20,  and 
50  ounces. 

About  l1^  miles  northeast  of -the  town  is  the  San  Pedro- 
Anastacio  mine,  and  near  by  is  the  San  Gil.  The  former 

has  a  record  of  nearly  $2,500,000  (I  have  seen  the  records), 

and  in  1867  one  of  J.  B.  Hag-gins'  men  offered  $1,500,000 
for  it.  The  orebody  is  in  diorite;  when  the  vein  passes  into 
the  granite  it  carries  no  valuable  minerals.  The  formation 
and  general  physical  condition^  are  the  same  as  the  famed 

Batopilas  mine  where  much  native  silver  occurs.  . 

This  mine  was  worked  continuously  from  1S40  to  some 

time  in  the  eighties,  when  the  old  owner,  who  was  an  enter- 
prising and  practical  mining  man,  died.  His  sons  soon  let 

it  (ill  up  with  surface  water  and  lost  it.  It  has  not  been 

worked  since  until  recently,  when  some  Americans  bonded 

it  from  the  present  owner.  .Manuel  Perez,  who  is  now  the 
mining  agent  of  the  district  ami  has  been  for  the  past 

twenty  years.  He  was  educated  in  California  and  is  a  com- 
petent honorable  man.  The  Americans  are  extending  a 

long  cross-cut.  which  was  driven  in  about  300  ft.  This  cut 
the  vein  and  was  driven  some  distance  on  it.  but  being  in 

granite  it  carries  nothing;  it  will  cut  the  old  workings  at 

300-ft.  depth,  in   the  diorite.     The  ore  is  free-milling  and 

was  treated  by  the  palio  process,  being  ground  in  water- 

power  arrastres. 
The  San  Gil,  which  in  recent  years  has  been  owned  by 

Henrique  (reel,  formerly  Ambassador  to  the  United  States. 
has  the  same  physical  conditions  as  the  San  Pedro-Anas- 
tacio.  It  lies  higher  OE  the  mountain  and  is  developed  by 

adits.  It  has  been  worked  largely  by  lessees,  more  re- 

cently by  Conness  Shepherd,  of  Batopilas.  but  this  lease 

was  not  profitable.  The  best  ore  always  occurs  in  pockets 
of  rich  native  silver:  in  the  San  (iil  the  ore  of  the  vein 

IS  low  grade  when  not  in  bonanza.  At  the  San  Pedro  the 
low  grade  runs  about  20  OZ.,  and  at  Batopilas  12  oz,  I 
saw  one  pocket  which  had  been  taken  out  of  om 

Batopilas  mines,  on  the  2000-ft.  level,  that  was  not  over 

mi  ft.  in  length.  40  to  50  ft.  in  depth,  and  would  perhaps 

average  21  -  ft.  in  width:  from  this  they  took  out  $750,000. 
At  one  time  Conness  Shepherd  sent  to  the  mint  at 

Chihuahua  over  $100,000  of  silver  bullion  that  had  been 

taken  from  the  mine,  cut  out  by  chisels.  As  it  must  be  at 

least  (175  tine  in  order  to  be  received  by  the  mint,  he  re- 
fused to  pay  the  mint  tax.  claiming  it  was  not  bullion,  as 

he  had  never  refined  it.  The  ease  was  taken  to  the  higher 
courts  and  decided  against  him  on  the  grounds  that  nature 

had  refined  it  for  him.  These  rich  pockets  are  characteristic 

of  the  veins  in  the  diorite.  The  San  Gil  has  probablv  pro- 
duced 1*1,500,000. 

Immediately  below  these  two  mines  is  a  short  gulch  about 

two  miles  long  which  is  dry  most  of  the  year,  but  during 
and  after  ilie  rainy  season  the  native  miners  used  to  wash 
the  gravel  of  the  creek  in  their  wooden  bateas  for  native 

silver.  To  this  they  add  some  lead  and  smelt  it  in  a  black- 

smith's forge,  obtaining  a  bullion  975  fine,  which  contains about   $2  sold. 

Three  or  four  miles  south  from  Las  Tajos  an  old  trail 
can  be  followed  for  some  distance  on  the  mountain  side. 

This  is  said  to  be  an  old  trail  to  a  lost  mine,  from  which 

the  ore  was  carried  down  for  treatment;  the  mine  has 

111  ver  been  found.     Two  miles  from  Las  Tajos.  and  1000  ft. 

higher,   is  tin-  old   Rosario  mine,  worked  at   the  same  ti   
as  San  Pedro-Anastacio.  It  is  only  200  ft.  deep,  and  has 

a  record  of  upward  of  $1,500,000  from  a  silver-lead  or.-. 
with  some  gold  value,  in  andesite.  Near  the  surface  the 

vein  was  only  1  in.  wide,  but  at  depth  as  much  as  4  to  6  ft. 

[i  appears  quite  likely  that  the  production  was  consider- 
ably greater,  as  there  was  much  rich  ore  stolen.  There  are 

vasos  at  many  places  in  the  vicinity  where  the  ore  was 
smelted,  wood  being  used  for  fuel,  with  a  25%  lead  flux. 

The  ore  is  easily  smelted  when  not  too  base;  the  lead  is 

mostly  burned  off  and  lost,  leaving  the  bullion  975  tine.  I 

built  two  of  these  rusos  of  sun-dried  brick,  but  their 
capacity  is  so  small.  500  to  1000  lb.  per  day.  that  it  is  not 
profitable  to  use  them  for  ores  of  less  than  60  oz.  silver 
content.  The  walls  of  the  Rosario  mine  are  soft  and  much 

oxidized.  There  was  a  small  spring  in  the  mine  from  which 

the  water  was  conveyed  in  troughs  to  a  sump  and  carried 
out  in  rawhide  buckets  on  the  backs  of  peons.  Once  the 

miners  were  away  at  a  liesta.  in  Morelos,  for  a  week  and 

the  troughs  fell  down,  softening  the  walls,  which  caved  in. 

killing  several  men  including  the  owner's  son.  They  are still  buried,  as  the  mine  has  never  been  worked  since. 

In  the  early  nineties  a  cross-cut  was  started  and  driven 
several  hundred  feet  to  cut  the  vein  300  ft.  below  the  old 

workings,  but  was  abandoned  for  want  of  means.  Later, 

in  1904,  some  Pittsburg  people  completed  this  adit  and 
cut  a  vein;  in  the  old  workings  above  there  were  two  veins. 

one  always  carrying  the  ore;  when  the  vein  was  cut  the 
manager  only  drove  on  it.  and  some  small  pockets  were 
found,  assaying  over  3000  oz.,  but  he  did  not  know  enough 
to  raise  or  sink  on  these,  nor  to  cross-cut  to  the  other  vein. 

which  may  have  carried  the  ore  at  that  depth.  The  prop- 
erty has  been  idle  ever  since.  A  mile  to  the  right  of  the 

Rosario,  at  about  the  same  altitude,  is  an  old  mine  with  a 
large  dump;  no  one  knows  when  it  was  worked.  Two  ami 
one-half  miles  to  the  west,  at  S000  ft.  altitude,  is  the 

Balojaque  mine,  which  was  worked  at  the  same  time  as  the 
Rosario;  there  evidently  were  two  ore-shoots  of  good  length 

worked  to  a  depth  of  100  ft.,  the  ores  being  silicious  broin- 
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.ml  rhkrtdi  The  old  woi  b«d 

T"  ill  id*  i"  mining, 

imil  I  triilied  ■■'  ■  -     '      "in  on  the  vein,  abonl  2uu  ft.  in 
length,  lo  100  ft.  baton  the 
i>l. I  v  \l\   i u.i  :i-  oing  in  the 

creek  level  and  rut  over  500  1 1.,  be 
n   would  thus  affoi  depth.     The  majority 

ruled  d  we  had  to  quit 
ited  with  u>  would  n"t   put   op 

N'ni  over  2000  ft.  ~>>utli  an  Indian  •  i i  — - 
red  ■<  in-"  «   i  a  Bniall  mesa,  where  the  ore  would 

pan  a  little  (told.    Tin    Indian  offered  to  sell  ii  i   y  part- 
-  al   the  time)    for  $100.     They 

ined  il   when  the  Indian  was  not  there,  sampling  the 
ridixed  streak,  which  proved  to  be  h>«  grade,  but  failed 

to  nmple  the  yellow  portion  of  the  vein  that   was  rich. 
The  Indian  sold  it  ;•>  Cecilia  I»i;iz.  who  .11.1  30  to  40  ft.  of 
work  and  sold  it  tn  Conness  Shepherd,  of  Batopilas,  for 

!'.-.■■       Shepherd  took  onl  and  shipped  s  or  10  tons  of 
I  ore  t"  Parral  tli.it  averaged  over  1000  oz.  silver  and 

4  os,  gold. 
At  :i  depth  of  a  little  over  uxi  ft.  the  vein  widened  out. 

A   FAHO  GASIE   IX   MEXICO. 

with  plenty  of  pyrite,  some  zinc,  and  low  silver.  We 
offered  lo  bond  it  al  $25,000.  but  he  wanted  $120,000;  the 
property  has  been  idle  over  since.  About  one  and  one-half 
miles  northwest  of  l,a>  Tajos  is  the  old  Tajos  mine  where 
considerable  work  has  been  done,  with  good  results  it  is 
claimed.  There  are  several  other  good  prospects  in  this 
vicinity  worthy  ot  development.  Down  the  Tencrivia  river. 
four  miles  below  where  Morelos  creek  empties  in,  is  the 

Charcas  mine,  quite  extensively  worked  by  Conness  Shep- 
herd, of  Batopilas.  The  vein  is  about  2%  ft.  wide,  but 

while  fairly  rich  the  ore  was  base,  and  on  the  whole  it  was 
not  profitable.  Above,  on  the  right-hand  side,  is  an  old 
mine;  the  old  Spanish  records  give  a  pood  report  of  it. 
Occasionally  when  some  one  re-locates  it  a  little  superficial 
work  is  done. 

Below  Charcas,  on  the  right-hand  side  of  the  river,  are 
several  old  mines,  worked  more  or  less  during  the  past  sixty 
years.  Silver  is  the  principal  mineral,  but  there  is  a  little 
sold  and  some  lead.  A  little  lower  down  the  river  and  on 

the  opposite  side,  in  the  granite,  are  several  gold-bearing 
gash-veins,  but  they  pinch  out  in  depth.  At  the  old  San 
Miguel  puebla,  at  the  junction  of  the  two  rivers,  is  some 
placer  gravel  where  the  Mexicans  wash  a  little  gold.  The 
content  is  low  and  the  gravel  was  probably  brought  down 
and  deposited  from  the  San  Miguel  river.  Rack  in  the 
mountains  several  miles  west  is  the  old  Guadalupe  mine, 
with  considerable  ore  containing  30  to  50  oz.  silver.  This 
was  extensively  worked  years  ago,  and  is  now  owned  by  a 
German.  Not  far  away  are  two  silver  veins.  6  ft.  wide, 
worked  during  the  past  ten  years  by  some  Arabs  of  San 
Jose  de  Gracia ;  they  say  the  ore  will  average  30  oz.  silver.  ' 

Iher  up  ti  i 
iiilniu.  upward  i.t    1100,000 

taken  out   from   placer  gravel, 
this  i  ound     i  p  tin    i  ibove 
when 

Ivei    and    gold.      Al   I    ten    miles    above,    near    the 
mouth  of  l.i  Dura  creek  on  the  east  ride,  is  the  old 

none;    it    i.  dump   "I  ami 
a  ".   I  rei  ord.     Dut  -i  year  the  "« tn 

nan  who  has  owned   it   ■   long  time,  hai   d   
work    and   devil.  gold    and    silver   ore 
worth  over  $1000  per  Ion.     Before  com   acing  work  he 
asked  $70,1    for  it.    Up  La  Don  I  or  seven  miles 
there  is  a  small  gold  district,  and  for  the  past  thirtj 
considerable  work  has  I   n  done,  mostly  on  the  Doli 

El      RicO,     and     S:l|.      I'e.llo.        Tlieie     ale     -.■•,.  i,il     i.ILn 

discoveries.    Halaney  Bros,  have  been  there  for  the 
pa-t  twelve  or  fourteen  year-,  bnl  have  always  i   n  ham- 

pered for  sufficient  fnnds.    They  have  a  small  Huntington 
mill  and  havi  taken  onl  considerable  bullion.  While  the 
Morelos  district  is  isolated  it  is  possible  to  operate  cheapl]  ; 
labor    is    abundant    and    cheap,   and    nearly    all    are   miners. 
\v   1  and  water  is  plentiful,  with  line  pine  timber  in  the 

higher  mountains  for  all  building  purposes,  whip-sawed  and 
delivered  cheaply  (delivered  for  $30  per  M).  The  climate 

is  line:  oranges  and  bananas  are  as  good  as  found  any- 
where. Three  crops  of  sweet  corn  per  year  ran  be  grown 

and  tomatoes  nine  months  of  the  year  for  two  years  from 

the  same  plant.  Freight  can  be  laid  down  from  Fm-ite  or 
Choix  for  Tje.  per  pound,  and  from  Parral  for  2V&C.  per 
pound.  Many  of  these  ores  could  now  be  cheaply  treated 

by  cyanide,  and  it  is  only  a  question  of  a  few  years  when 
this  district,  which  has  been  quiescent  so  long,  will  lie  re- 

juvenated. 
Australian  Dredging 

An  interesting  statement  of  the  output  of  gold  and  tin 
from  the  various  dredges  in  operation  in  New  South  Wales 

in  1(111  is  embodied  in  the  annual  report  of  the  I'mler  Sec 
retarj  for  Mums  (E.  F.  Pittman),  and  abstracted  by  the 
Australian  Mining  Journal.  Mr.  Pitman  shows  that  the 
value  was  £307,340,  or  an  increase  of  C27.l:i2  in  value  on 
thai  of  the  previous  year.  The  yield  contributed  by  the 
gold  dredges  shows  a  decline  in  value  to  the  extent  of 
£22,496  when  compared  with  that  of  1910.  but  there  is 
an  increase  of  £49,628  in  value  recorded  in  connection  with 
the  quantity  of  tin  ore  recovered.  Since  1900  the  dredges 
have  furnished  an  output  valued  at  £2,449,753.  In  all  71 
dredges  were  in  operation.    Details  are  tabulated  below: 

Bucket  Dredges 

Gold.  Tin. 
Number  of  dredges    20  4 
Number  of  cubic  yards  of  material 

t  rested    5,122,476         577,977 
Total  quantity   won     19,939  oz.         147  tons 
Value  won         £78,192         £17,565 

Average  yield  per  cubic  yard  of  ma- 

terial t'reated        1.87  gr.  0.57  lb. Average    value    obtained    per    cubic  | 

yard  of  material  treated           3.66d.  7.29d. Pt-MP  Dredges 

Gold.  Tin. 
Number  of  dredges    9  28 
Number  of  cubic   yards   of  material 

treated     '    1,260,429      2,533,782 
Total  quantity  won       5,179  oz.      1,418  Ions 
Value  won        £19,624       £167,284 

Average  yield  per  cubic  yard  of  ma- 
terial treated   :        1.97  gr.  1 .25  lb. 

Average    value    obtained    per    cubic 

yard  of  material  treated           3.81d.  15.84d. 

Thirteen  gold-mining  concessions,  aggregating  10,000 
aires,  in  the  Changsong  district,  north  Phyong-an  province, 
Korea,  have  been  granted  to  Keiichiro  Yasukawa,  a  wealthy 

Japanese. 
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Mineral  Hill,  Nevada 

By  R.  H.  Toll 

ring  I  lie  wide  Pine  valley,  in  the  eastern  portion 

..!'  Eureka  county.  Nevada,  is  a  low  range  of  mountains  in 
which  valuable  minerals  in  profitable  quantity  have  been 

found  in  but  one  notable  locality — a  rounded  promontory 
a  thousand  feet  or  so  in  height,  which  extends  westward 

toward  the  valley,  ami  is  aptly  designated  Mineral  hill. 
This  mountain  was  widely  known  in  the  early  days  of 

mining  in  Nevada,  high-grade  silver  ore  having  been  dis- 
COVered  in  1867  by  two  prospectors  who  were  searching  the 
hills  tor  a  lost  horse.  Mineral  lull  is  locally  credited  with 

a  production  during  the  next  decade  of  four  to  seven  mil- 

lions, according  to  the  state  of  inebriety  of  the  old-timer 
who  tells  the  story. 

The  orehodies  were  in  limestone,  which  forms  the  cap- 

ping of  the  hill,  overlying  slates  of  unknown  thickness. 
All  the  ore  was  mined  from  the  eastern  end  of  the  hill, 
where  the  limestone  is  thinnest,  and  the  orebodies  were 

irregular  in  both  shape  and  content,  with  no  apparent  re- 
lation to  the  contact  between  the  two  formations.  Narrow 

dikes  of  porphyry  cut  the  sedimentaries  from  northeast  to 

southwest,  and  these  are  probably  responsible  for  the  min- 
eralization of  the  lime.  The  orehodies  do  not  extend  down- 

ward to  the  slate,  all  those  so  far  discovered  being  quite 

superficial;  for.  though  the  eastern  end  of  the  hill  resembles 

an  enormous  honey-comb,  the  greatest  depth  of  the  work- 
ings is  120  feet. 

The  mines  were  worked  entirely  by  open-cuts  and  adits, 

and  many  of  the  slopes,  as  well  as  the  cuts,  are  of  consid- 
erable width  and  the  ore  was  cheaply  mined.  The  gangue  is 

principally  quartz,  carrying  Hi',  of  lime  and  small  amounts 
of  iron,  copper,  zinc,  and  manganese,  with  traces  of  arsenic, 

antimony,  and  other  base  metals.  Silver  is  the  mineral  con- 
tent of  value,  the  amount  of  gold  being  inconsiderable.  In 

the  surface  ores  (lie  silver  occurred  chiefly  as  chloride, 

bromide,  argentite,  and  polybasite,  mixed  with  carbonate 

and  molybdate  of  lead,  carbonate  of  copper,  and  mangan- 
ese. During  the  most  prosperous  times  the  ore  contained 

100  to  130  oz.  silver  per  ton,  but  toward  the  close  of  the 

productive  period  (lie  value  fell  to  about  20  oz..  after  close 
sorting,  and  this  appears  lo  be  the  lowest  grade  which  could 

be  handled  profitably  under  the  most  advanced  methods  at 

that  time,  though  an  extraction  of  90%  was  made. 
The  treatment  of  these  ores  in  the  early  days  is  a  matter 

of  historical  as  well  as  metallurgical  interest,  since  the 

property  was  managed  by  no  less  a  personage  than  II. 

Eissler,  who  describes  the  methods  used  in  considerable  de- 

tail in  his  valuable  'Metallurgy  of  Silver.'  from  which  is 
taken  the  information  here  given  regarding  the  milling 

process.  The  first  discoverers  of  the  mine  shipped  eighty 
tons  of  ore  to  Austin  for  treatment  in  the  Manhattan  mill 

by  roasting  and  pan-amalgamation.  The  excellent  results 

obtained  by  this  method  led  to  the  construction  of  a  15- 
stamp  mill,  provided  with  a  Stetefeldt  furnace.  The  mill 
was  situated  about  a  half  mile  below  the  mine,  and  the  ore 

hauled  to  it  in  wagons.  After  crushing  in  a  Blake  crusher 

it  was  dried  by  spreading  to  a  depth  of  4  to  5  in.  on  a  east- 
iron  floor  composed  of  plates  about  Va  in.  thick.  Under 

this  floor  was  a  system  of  S-in.  flues  connecting  with  a  fire- 
box at  one  end  and  a  stack  at  the  other.  The  ore  was 

raked  and  turned  constantly  until  quite  dry,  after  which 
it  was  fed  by  hand  to  the  stamps,  one  man  attending  to  all 
the  stamps. 

The  mortars  were  provided  with  double-discharge  and 
40-mesh  screens;  and  the  stamps  weighed  850  lb.  and 

dropped  S'i  in.  63  times  per  minute.  The  fine  pulp  was 
taken  away  by  a  screw-conveyor  and  delivered  to  a  hucket- 

elevator  of  the  type  now  in  common  use.  which  fed  the  fur- 
nace. This  furnace  delivered  the  roasted  ore  upon  a  cooling- 

floor,  from  which  it  was  trammed  to  the  pan-room:  four 

pans  and  two  settlers  being  on  each  side  of  the  tram-track. 
Each  pan  was  charged  with  1500  lb.  of  ore,  and  water  to 

make  the  proper  consistence  was  added,  with  a  dipperful 

id'  sulphuric  acid.  After  stirring  for  two  hours  300  to 
400  lb.  of  quicksilver  was  put  into  the  pan.  with  10  to  15 

lh.  of  iron  filing-s  and  borings,  and  the  pans  were  run  for 

six  hours,  amalgamating  as  much  as  92  lo  O.'i',  of  the  silver. 
After  a  short  period  of  operation  if  was  found  that  40' , 

of  the  silver  occurred  as  a  chloride,  and  that  this  percentage 

could  be  increased  to  02r"c.  rendering  roasting  unnecessary. 
Therefore,  the  use  of  the  furnace  was  discontinued  and  the 

ore  was  afterward  treated  by  Washoe  process,  effecting  a 

saving  of  $5000  per  month  in  operating  expenses  and  per- 
mitting the  handling  of  thousands  of  tons  of  ore  which 

previously  had  been  considered  waste.  In  order  to  prevent 
the  loss  of  silver  chloride  by  floating  away,  the  ore  was 
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crushed  dry.  and  about  18  tons  per  day  was  treated.  The 

bullion  produced  by  this  process  averaged  about  950  fine 
and  brought  a  premium  at  the  Mint,  where  it  formerly 
was  penalized  on  account  of  the  large  amount  of  copper. 

The  daily  cost  of  operation  under  the  Washoe  process  was 

$220,  or  $12.22  per  ton. 
Another  mill  of  twenty  stamps  was  built,  but  was  op- 

erated on  ore  only  a  few  months,  on  account  of  the  failing 

supply.  Eissler  found  that  the  tailing  which  had  been  im- 
pounded averaged  about  12  oz.  silver;  and,  having  been 

exposed  to  the  atmosphere  for  two  years,  some  of  the  sul- 
phides had  been  decomposed,  making  their  re-treatment 

practicable,  and  the  larger  mill  was  altered  to  handle  this 
material  at  the  rate  of  48  tons  per  day,  making  a  profit  of 

about  $20,000  from  7000  tons  of  tailing.  As  this  was  the 
first  instance  in  Nevada  of  the  treatment  of  tailing  from 

roasted  chloridized  ores  it  is  of  interest  in  comparison  with 

the  methods  in  use  for  this  purpose  in  later  years,  and 

with  that  adopted  for  the  treatment  of  the  dumps  and 

low-grade  ore  in  the  mill  now  under  construction.  By 
reason  of  its  record  and  the  development  of  cheaper  and 

more  efficient  milling  methods  during  recent  years  it  is  quite 
natural  that  Mineral  hill  should  have  been  the  subject  of 

numerous  exploitations,  which  have  been  uniformly  dis- 

appointing. Though  the  mine  and  dumps  are  said  to  con- 
tain a  large  amount  of  ore  of  profitable  milling  grade,  the 



minim;  and  s(  ii  n  i  n  u   i>m  » 

beabilit)  ol  n  tion  on  ■  »••!  k 
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Aboul  «  portion  of  Ihc  old  property  w.i- 
optioned  b  fell  on 

tlic  enter)  riaa  like  ■  wal  blanket  ""  »  email  flame,  and 
■mothered  it  before  il  irai  fairlj   itarted.     Recently  other 

property  was  added  to  the  holdings  of  the  Scenic  c   pany 
nnil  tli   ncarn  wat  ed  as  the  Mineral  Hill  Con- 

solidated m         I        Early  in  November  but  tbii  c   ipany 

eommeoeed  the  erection  of  a  large  mill.  on  tin-  aame  day 
that  marked  the  inception  of  eonatrnetion  work  on  the 

ka  A  Palisade  railroad!  which  runs  within  five  miles  of 
the  mine.  Since  thru  nearly  600  tons  ol  freight  has  bee] 

hauled  by  wagon  tram  Palisade,  a  distance  of  about  38 

miles,  and  the  hist  of  the  freight  will  be  at  the  mill  aboul 
the  time  the  railroad  is  ready  for  operation.  Instead  of 

burning  down  the  "hi  mill  to  gel  ii  onl  of  the  way.  or 
building  a  new  one  in  a  more  advantageous  situation,  the 

fifteen  stamps  of  the  old-time  Washoe  mill  wen'  made  the 
nucleus  of  tlu-  modern  one,  and  around  these  have  been 

placed  parts  nt'  abandoned  cyanide  plants  from  various 
portions  of  the  West,  resulting  in  a  structure  which  must 

be  remodeled  before  it  is  completed.  The  method  of  treat- 

ment t"  1"'  followed  is  probably  the  proper  system;  bul  the 
lack  of  design,  i   r  construction,  and  the  woeful  arrange- 

ment of  the  machinery  have  been  the  despair  of  five  en- 
gineers during  the  period  of  construction. 

The  ore  will  be  trammed  from  the  mine  to  a  bin  of  60 

tuns  capacity,  from  which  it  will  he  delivered  t"  the  mill  by 
a  reciprocating  gravity  tramway  3100  ft.  in  length,  two 

side-dump  ears  of  5  tons  capacity  being  used.  Thirty-five 
pound  rails  discarded  by  the  railroad  is  used,  and  the 

gauge  of  the  track   is  30  in.     The  brake-gear  is  placed 
under  the  mine-bin.  where  it  can  lie  operated  by  the  man 
who   loads  the  ears.      At   the  mill   the  ears  will   he  dumped 
automatically  over  two  grizzlies  of  different  sizes,  the  one 

above  the  battery-bin  having  1 '  -in.  spaces,  and  that  over 

the  rolls-bin  having  %-in.  spaces,  each  grizzly  being  about 

6  by  12  ft.  and  set  at  an  angle  of  3(1°  from  the  horizontal. 
The  oversize  is  divided  between  a  No.  3  dales  and  a  No.  3 

Austin  crusher,  which  reduce  it  to  the  size  of  the  grizzly 

openings,    the    Austin    delivering   to    the   battery-bin,   and 
the  other  to  the  rolls-bin. 

The  number  and  weight  of  stamps  remains  the  same  as 

given  above.  The  stamps  are  operated  by  the  old-fashioned 

single-arm  cams,  and  make  150  drops  per  minute.  The 
screens  are  4-mesb  with  No.  IS  wire.  The  foundations  of 

the  battery  remind  one  of  Lincoln's  .joke  about  the  length 

of  a  man's  legs:  It  seems  as  if  a  battery-foundation  ought 
to  be  long  enough  to  reach  from  mortar  to  the  ground: 

but  such  is  not  the  case  at  Mineral  Hill,  there  being  a 
space  of  IS  in.  between  the  bottom  of  the  mortars  and  the 

top  of  the  foundation.  This  is  filled  in  with  6-in.  pine 
blocks  laid  on  their  side,  so  the  first  few  blows  of  the 

stamps  will  render  them  masses  of  splinters. 

A  set  of  16  by  30  rolls  receives  the  ore  from  the  bin  by 
means  of  a  belt-driven  Challenge  feeder,  and  crushes  it  to 

aboul  J4  in.,  discharging  to  two  fi-fl.  Chilean  mills,  which 
also  receive  the  discharge  of  the  stamps.  These  mills  are  of 
special  construction,  similar  to  the  Janney  mills  which 

have  proved'  so  satisfactory  at  the  Utah  Copper  mill,  and 
will  doubtless  be  highly  efficient  here.  A  unique  feature  of 
these  machines,  so  far  as  the  Mineral  Hill  is  concerned,  is 

that  some  of  the  parts  are  new.  even-  other  machine  in  the 
mill  being  entirely  second-band.  The  Chilean  mills  will 

crush  to  30-mesh.  the  pulp  passing-  to  the  tables  through  a 

6  by  S-in.  launder  set  with  a  slope  of  :  '„  in.  ner  foot,  The 
concentrating  derailment  comprises  eight  No.  3  and  two 
No.  5  Wilfley  tables,  set  head  to  head  in  two  rows,  all  driven 

by  the  same  line-shaft  and  at  the  same  rate  of  speed.  The 

line-shaft  is  1™  ',,  in.  diameter,  and  40  ft.  in  length,  and,  in 
addition  to  the  10  tables  and  2  suction-pumps,  it  is  loaded 

at  the  outer  end  with  all  the  machinery  of  the  sand-leaching 

department,  consisting  of  a  4-in.  centrifugal  pump  lifting 

22  ft.,  a  7  by  6-ft.  Goulds  solution-pump,  and  two  Dorr 
classifiers. 

The  tailing  from  the  tables  will  be  elevated  to  the  classi- 

ill  flow  li>  gravity  lo  the  12  b) 

thickener,  the  sa  •  bj   l  I  n.  lead 
l In  "m  impended  • 

il  that  three  daya  will  lie  cycle  ol 

in  tin-  sand  tank-.    The  thickened  si   ■  will  be  diluted  by 
strong  cyanide  solution  and  How  by  gravity  to  thi 
tank-,  which  an-  10  it.  in  diameter  ami  l.i  ft.  in  total  I" 
They  are  three  in  number,  built  ol   No.  10  iteel  and 

vided  with  cnlcal  bottoms.    In  the  centre  ol  each  tank  an 

riveted  pipe  extends  to  within  l  ft.  of  both  top  and 
bottom,  being  held   in   place  by   light    tingle  iron   lirticc-   t  nan 
the  sides  ol  the  tank.    Air  i-  conducted  to  the  bottom  of  this 

pipe  through  ji  %-in.  wrought  iron  pipe.  In  these  three 

little  tanks  it  is  intended  to  treat  loii  tons  of  slime  (dry 

weigh!  i  per  day.  making  an  859!  extraction. 
Prom    the    agitator-    the    slime    will    he    lifted    22    ft.    by 

another  4-in.  centrifugal  pomp  to  a  5  h.\    12  ft.  w   leu 
tank  provided  with  a  mechanical  stirrer,  from  which  it  will 

How  by  gravity  to  the  Moore  filter.  This  filter  consists  of 

two  baskets  of  34  leave-  each,  the  hitter  being  l'L.  by  6  ft. 
in  dimensions,    Goulds  suction  pumps  are  used,  having  7-in. 
pistons   and   6-in.   stroke.      The   crane   is   to   he   operated   by 

steam,  -it    the  small  compressor  will  no!  furnish  enough 
air  for  both  this  crane  .and  the  drills  in  the  mine.     The  slime 

will  be  washed   tirst  with  barren  solution  and  then   with 

water  and  discharged  from  the  la-t  vat  by  a  screw-conveyor 

working  in  the  holt. mi  of  the  vat.  The  solution  from  the 

Moore  tillers  will  be  clarified  before  entering  the  silver-tank 

by  passing  through  an  iron  box  similar  to  the  ordinary  zinc- 
box  and  packed  with  oakum.  The  box  is  so  placed  thai 
each  compartment  may  readily  be  (lushed  out  by  means  of 
■a  hole  in  the  bottom. 

Precipitation  will  be  effected  in  four  zinc-boxes,  each 
provided  with  seven  compartments  30  in.  square  and  2  ft. 

deep.  A  heavy  screen  with  %-in,  openings  rests  on  wooden 
blocks,  which  holds  it  2  in.  from  the  bottom,  in  each  com- 

partment. The  barren-solution  sump  is  directly  beneath  the 

zinc-boxes  and  partly  supports  them.  It  is  10  ft.  high  by 
12  ft.  diameter,  and  built  of  No.  10  steel.  The  solution  is 

returned  to  the  storage  tanks  by  a  Deming  triplex  pump, 

size  .V  n  by  S  in.,  discharging  through  a  3-in.  pipe.  The 

storage-tanks  are  of  liberal  dimensions,  13  ft.  diameter  by 
10  ft.  high,  and  also  of  steel.  Two  of  these  are  to  be 

used  for  standard  solution,  and  one  for  wash-water,  the 

two  being  primarily  for  the  sand  department,  which  has  no 

sump-tanks.  The  barren  solution  and  wash-water  will  be 
drawn  directly  from  the  sand  by  the  solution  pump  and  re- 

turned to  slot  age  or  pumped  into  another  leaching-tank.  an 
arrangement  which  causes  no  end  of  annoyance  when  the 
slightest  leak  occurs  in  a  filter-bottom. 

Steam-power  is  used  with  coal  as  fuel.  A  Reynolds-Cor- 

liss engine  runs  the  Ingersoll-Rand  compressor  and  the  con- 
centration and  cyanide  departments  of  (he  mill,  while  the 

Stamps  and  heavy  machinery  are  to  he  operated  by  a  10° 
by  36-in.  horizontal  slide-valve  engine  which  is  a  relic  of  the 
early  days.  Water  for  die  mill,  as  well  as  for  domestic  use, 

is  piped  from  two  small  springs  a  mile  or  more  from  the 
mine,  which  in  summer  will  hardly  supply  sufficient  water 

for  domestic  purposes;  hence  there  will  be  great  difficulty 
in  milling  during  the  dry  season,  even  with  most  careful 

conservation.  In  fact,  it  will  not  be  an  easy  matter  for  the 
mill  to  operate  at  any  time  because  of  the  flimsy  construc- 

tion of  the  buildings  and  foundations.  The  latter  are 
already  settling  and  breaking,  large  areas  of  roof  cave  in 

under  the  weight  of  a  light  snow-,  and  the  upper  trestle  and 
ore-chute  have  been  demolished  by  wind:  all  of  which  serves 
to  demonstrate  how  easily  a  meritorious  enterprise  may  be 

ruined  by  incompetent  management. 

Gold  mines  are  said  to  have  been  discovered  along  a 

river  seven  or  eight  miles  from  Hannzuka  station  on  the 

Fukuoka  railway,  according  to  the  Jiji  Shimpo.  It  is  re- 
ported the  ore  averages  3  oz.  gold  per  ton  and  has  been 

estimated  by  authorities  said  to  be  trustworthy  that 

$1,000,000,000  worth  of  gold  is  within  easy  reach  at  this 

place. 
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Sulphur  Trade  in  America 
By  Albertus  Koch 

The  past  ten  years  lias  witnessed  the  destruction  of  the 

sulphur  monopoly  held  for  many  years  by  the  British  own- 
ers of  the  Italian  sulphur  mines.  In  the  same  time  the 

United  States  has  advanced  to  the  position  of  being  one 

of  the  leading,  if  not  the  dominating,  factor,  in  the  world's 
sulphur-mining  business.  The  development  of  the  great  nat- 

ural sulphur  deposits  of  Louisiana  is  responsible  for  these 

changes.  In  1900  the  sulphur  production  of  the  United 
States,  exclusive  of  that  derived  from  pyrite,  amounted  to 

only  3147  tons.  In  the  same  year  167,690  tons  was  im- 
ported, the  greater  part  coming  from  Sicily.  In  1910 

the  production  of  natural  sulphur  in  the  United  States 
had  risen  to  255,534  tons,  and  the  imports  from  Sicily 

had  fallen  to  10,704  tons.  The  imports  of  sulphur  into 

the  United  States  during  1910,  from  all  sources,  was 
28,647  tons.  But  during  the  same  year  the  United  States 

exported  30.742  long  tons  of  sulphur.  This  is  a  remark- 
able contrast  to  the  situation  existing  in  1900,  when  98% 

of  the  sulphur  consumed  in  the  United  States  was  im- 

ported. 
As  a  result  of  the  decrease  of  exports  to  America,  the 

Italian  mines  are  seriously  suffering  from  overproduction. 
and  only  380  were  in  operation  at  the  close  of  1910.  Their 
stocks  of  sulphur  on  hand  have  increased  from  310,123 
tons  in  1901  to  647,507  tons  in  1909.  As  a  further  blow 

to  the  Italian  mines,  Japan  has  lately  become  the  leading 

exporter  of  sulphur  to  America.  Of  the  28,647  tons  im- 
ported into  the  United  States  in  1910,  Japan  contributed 

17,377  tons,  Italy  10.7114  tons,  and  other  countries  5(56  tons. 
But  since  Japan  has  so  far  never  produced  more  than 

40,000  tons  in  any  one  year,  it  is  not  probable  that  com- 
petition from  that  country  will  ever  become  disastrous  to 

the  industry  now  pretty  strongly  established  in  the  United 
States. 

The  rise  to  prominence  of  the  sulphur  mines  of  Louisi- 
ana contributes  an  interesting  chapter  to  the  mining  his- 

tory of  the  United  States,  and  is  another  fine  example 
of  success  achieved  through  persistent  scientific  research 

and  experimentation.  The  Louisiana  deposits  are  in  Cal- 
casieu parish,  near  the  town  of  Lake  Charles.  For  40 

yrears  these  deposits  have  been  known  to  exist,  but  were 
never,  until  recently,  exploited  successfully,  though  much 

labor  and  many  thousands  of  dollars  in  money  had  been 
expended.  Even  as  recently  as  25  years  ago  the  lands  on 
which  are  now  the  best  mines  were  sold  for  taxes. 

The  difficulty  lay  in  finding  a  satisfactory  method  of 
mining  the  deposits.  The  sinking  of  shafts  was  repeatedly 

tried,  but  failed  because  of  the  overlying  quicksands.  A 

Belgian  company  sought  to  conquer  the  quicksand  by- 
sinking  huge  iron  rings  to  shut  it  out.  Other  methods 
introduced  by  well  known  engineers  were  likewise  failures, 

and  the  lands  were  practically  surrendered.  Twenty  years 
ago  these  deposits  attracted  the  attention  of  Herman  Frasch, 
a  German  chemist  then  in  the  employ  of  the  Standard  Oil 

Co.  in  the  South.  After  studying  the  difficulties,  he  de- 
termined on  a  method  for  mining  the  sulphur  and  formed, 

in  1891,  the  Union  Sulphur  £o.,  to  undertake  the  work. 
It  was  through  his  efforts  that  the  project  was  financed, 
the  money  being  secured  from  his  associates  in  the  Stand- 

ard  Oil   Company. 

Mr.  Frasch's  method  of  mining  the  sulphur  has  been 
described  heretofore  in  the  technical  press,  but  the  follow- 

ing short  review  may  here  be  given :  A  large  bore-hole 

was  sunk,  as  in  drilling  for  petroleum,  and  in  it  four  pipes 
concentrically  arranged  were  let  down.  The  outer  pipe 
is  10  inches  in  diameter,  the  next  6  in.,  the  next  3  in.. 

and  the  fourth  is  1  in.  The  operation  consists  of  forcing 

down  I  he  3-in.  pipe  hot  water  and  superheated  steam  at 

330°F.,  to  melt  the  sulphur.  Compressed  air  is  driven 
down  the  1-in.  pipe  and  bubbles  into  the  melted  sulphur 
and  water.  The  specific  gravity  of  the  mass  being  greatly 
diminished,  it  rises  to  the  surface  through  the  outer  pipes. 

It  is  then  run  off  into  large  rectangular  tanks  made  of 

rough  planking.  Some  of  these  are  as  large  as  350  by 
250  by  40  ft.,  and  they  are  so  arranged  that  railroad 
trains  can  pass  between  them.  After  the  sulphur  cools 

and  solidilies*it  is  broken  up  and  prepared  for  shipment. 
With  the  solution  of  the  question  of  mining,  the  troubles 

of  the  company  were  not  by  any  means  over.  It  was 
necessary  to  build  a  railroad  to  connect  with  the  trunk 

lines,  and  to  build  and  operate  a  line  of  small  steamers 

to  get  the  sulphur  to  tidewater.  Then  when  production 

was  finally  started  the  company  found  its  most  likely- 
markets  in  a  precarious  condition,  because  of  a  move  ou 
the  part  of  the  British  owners  of  the  Italian  mines  to 
crush  this  new  enterprise  and  save  their  own  monopoly. 
For  almost  a  decade  the  Union  Sulphur  Co.  fought  the 

foreign  combine.  Though  the  public  knew  little  of  this 
industrial  conflict,  it  was  an  exceedingly  important  one 

and  meant  either  the  destruction  of  a  promising  American 

industry  or  American  control  of  the  sulphur  industry  of 
the  world.  Inch  by  inch  the  Louisiana  company  won  its 

ground,  until  it  has  practically  driven  Italian  sulphur  out 
of  the  American  markets.  The  Union  Sulphur  Co.  now 
controls  practically  all  of  the  proved  sulphur  deposits  in 
Louisiana,  and  while  it  is  a  close  corporation,  giving  out 

no  figures  on  tonnage  produced  or  costs  of  production,  it 
is  known  that  it  is  yielding  at  the  rate  of  close  to  400,000 

tons  per  year,  and  is  capable  of  increasing  this  produc- 
tion at  any  time  to  500.000  tons  per  year.  The  costs  of 

production  are  estimated  at  $6  per  ton.  Production  was 

begun  in  1901.  when  the  yield  was  about  40,000  tons.  The 
yield  has  steadily  increased  to  the  figure  given  above. 

This  one  company  produces  98%  of  the  natural  sulphur 

output  of  the  United  States,  and  the  product  is  approx- 
imately chemically  pure,  needing  no  refining.  Tt  seems 

justifiable  to  prophesy  a  further  rearrangement  of  the  sul- 
phur business  with  the  completion  of  the  Panama  canal. 

At  the  present  time  60%  of  the  sulphur  imported  into 

the  United  States  is  entered  at  Los  Angeles,  San  Francisco, 

and  Willamette,  Oregon,  and  conies  from  Japan.  With 

cheaper  transportation,  the  sulphur  from  Louisiana  will 
doubtless  displace  the  Japanese  product  and  be  in  supreme 
control  of  all  American  markets.  It  has  already  cut  down 

imports  into  Atlantic  seaboard  points  to  about  5000  (mis 

per  year. The  Chilean  Andes.  Mexico.  China.  India,  and  the  Phil- 

ippines are  known  to  have  good  deposits  of  sulphur,  but 
in  the  light  of  present  knowledge  they  can  hardly  expect 

to  compete  with  Louisiana,  where  the  deposits  are  known 
t"  he  of  enormous  extent  and  the  costs  of  extraction  re- 

markably cheap.  It  is  appropriate  to  close  this  article 
with  the  statement  that  Mr.  Frasch,  who  has  rendered  such 

signal  service  to  the  sulphur-mining  industry  of  America, 

recently  received  from  the  New  York  section  of  the  Soci- 
ety of  Chemical  Industry  the  Perkins  medal  in  recognition 

of  his  work  in  connection  with  the  development  of  the 

Louisiana  sulphur  deposits. 

Natural  Gas 

The  United  States  Bureau  of  Mines  has  been  investi- 

gating the  composition  ami  use  of  natural  gas.  In  a  recent 
address  before  the  Natural  Gas  Association  of  America, 

George  A.  Burrell,  of  the  Bureau,  pointed  out  that  in 
natural  gas  carbon  dioxide  may  range  from  a  trace,  as  in 
the  gases  of  western  Pennsylvania,  to  as  much  as  30%  in 

gas  obtained    from    Bangs   county    in    southern    California. 
Nitrogen  may  occur  in  quantities  ranging  from  a  few  tenths i 

of  P,  hi  as  much  as  In  or  15%.  As  an  example  of  an 

unusual  ami  extreme  case,  a  natural  gas  occurring  in  the 

slate  of  Washington  contained  88%  nitrogen.  In  general 

it  may  be  said  that  those  eases  issuing  under  considerable 

pressure  in  the  great  Gelds  which  are  providing  beat  and 
light  for  many  towns  consist  of  paraffine  hydrocarbons  in 

which  methane  predominates  along  with  smaller  quantities 
of  ethane  and  traces  of  the  ~iill  higher  paraffines.  These 

rai.ee  in  heating  value  from  900  to  1100  b.l.u.  per 
cubic  foot  ai  o  c.  and  760  nun.  pressure,  with  the  average 
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bing  t!»-  latter  figure.     In  these  days 
Important   factor  In  deter 

,  tueh  high  values  are  verj ■-.int. 

The  Bon  I  having  to  do  with 

the  :  •  liquefied  natural  gas.     In  the  production 
I  a-  oeeurred,  because  in  order  t<> 

■   shipment,  the  lighter  products 
have  been  allowed  to  evaporate,     The  confinement  of  the 

cylinders  tor  use  aa  a  bottled  gas  is  now 
attention.    A  um-  is  produced  which  has  a  heating 

value  of  at  leas)  '-"Jim  h.t.u.  per  cubic  foot,  and  a  candle 
power  of  about   l"i  when  burned  as  a  naked  Bame  at  the 
rate  of  6  eu.  H.  per  hour.    The  use  of  a  mantel  wil 

liiis  lighting  effeel  greatly.    I.  c.  Allen  and 
Mr.  Burrell  bottled  in  Btrong  cylinders  thi  ite  ob- 
tained  by  applying  ■  |  about  500  lb.  to  the  square 

inch  inn)  a  temperature  of  0°C.  to  ornde  gas  obtained  from 
wells  at  Pollansbee,  West  Virginia.  This  could  easily  be 
done  with  casing-head  sis  which  is  al   p  ng  to 
waste.  In  tin'  case  of  the  exceedingly  rich  gas  obtained  al 
Follansbee,  about  50  cu.  ft.  of  gas  per  gallon  of  liquid  was 
realised.  Millions  of  people  are  so  situated  that  gas  is  not 

used  by  them,  but  if  bottled  gas  sold  at  a  reasonable  price 
becomes  available,  the  outlet  for  the  material  will  be  large. 
One  company  is  already  in  the  field  for  the  purpose  of  ex- 

ploiting tlie  liquid  gas.  The  new  product  lias  been  named 
'gasol.' 

Copper  Smelting  at  Kyshtim 

By  V.  P.  Assakikfk 

•Production  of  copper  in  Kyshtim  began  in  1(107.  but 
smelting  in  appreciable  quantities  began  only  in  100S.  This 
was  at  the  Soimonoffsky  plant.  It  was  subsequently  de- 
termined  to  construct  a  new  copper-smelting  plant  on  Kara- 
basheffsky  hill  with  large  water-jackets  and  converters,  and 
also  t"  build  a  large  electrolytic  refinery  at  Lower  Kyshtim. 
It  was  proposed  to  produce  400.000  poods  of  copper  pet 
year.  .In  September  1011  I  s;iW  at  Karahasli  two  newr 
water-jacketed  smelting  furnaces,  and  a  third  similar  furnace 
is  now  being  built,  smelting  25,000  to  30,000  poods  of  ore 
per  24  hours.  The  matte  obtained  is  turned  to  blister  cop- 

per in  two  40-ton  converters.  At  Nizhni  Kyshtim  the 
largest  Russian  electrolytic  refinery  has  been  built  with  a 
daily  capacity  of  1000  poods  of  copper,  to  be  almost 
doubled,  it  is  said,  by  the  installation  of  new  electric  ma- 

chinery. Just  recently  at  Upper  Kyshtim  a  Siemens'  re- 
generative furnace.  145  ft.  long,  has  been  built  for  smelt- 

ing fine  ore  and  flue-dust. 
Between  the  smelters  and  the  mines  a  railway  has  been 

laid  down,  and  a  locomotive   (steam  and  electric),  electric 
cranes,   and   pneumatic   lifts,  are   at  work.     The  principal 
operations  are  as  follows : 

Karahasli  plant — 
1.  Pyrite   smelting   in   large  water-jacketed   furnaces  to 

matte  with  25  to  35%  Cu. 
2.  Converting  the  matte  to  blister  copper  with  00%   Cu 

in  large  converters. 

Lower  Kyshtim  plant — 
3.  Refining  blister  copper  and  casting  in  anodes. 
4.  Electrolytic  refining  of  copper  and  extraction  of  gold 

and  silver. 

Further  important  operations  carried  on  are : 

Upper  Kyshtim  plant — 
5.  Smelting  fine  ore  and  dust  in  large  Siemens'  regen- 

erative furnaces. 

G.  Smelting  of  poor  matte  in  small  water-jacketed  fur- 
naces. 

7.  Converting  concentrated  matte  to  blister  in  small  con- 
verters. 

The  board  is  sparing  no  expense  in  the  search  for  the 
required  ore  reserves.     The  requirements  will  reach  00,000 
to  100,000   poods  per  day.     On   this  400,000  rubles  have 
already  been  spent,  and  300,000,000  poods  of  ore  of  3% 

'Translated  by  the  Mining  Journal  from  the  Gorny  Journal. 

i  op|H  i  content  ived.    Othei  300,000 
will  probably  be  iponl  this  year,  and  five  diamond 

drills,  two  for  500  and  three  for  1600  ft,  boles,  are  now 

al  work.  Three  more  1500-ft  outfits  tnaj  !»■  bought  this 
year.  Most  of  the  or,,  i,  now  produced  ai  the  Konyucbovskj 
mine,  then  at  the  Smirnoff  and  Tisofl  mines.    Fortunately 
there    is    abundant   I     Buxing    quartz    ami    limestone    at 
Kyshtim.    The  quartz  assays  02  to  9691   ̂ i'1 .  and  the  lime- 

53  to  "'I',    i  an.    The  pyrite  smelting  is  'lone  with 

very  little  coke,  al  most   l  to  l'r.   of  the  mixtur   ■  l."> 
to  1.7  of  th  weight  of  the  ore,  so  the  annual  consump- 

tion of  coke  .iocs  noi  .  1 1  ,   irs  from 
Russia,  England,  and  Germany,  the  cost  being  about 

use,    Wood  is  used  for  the  boilers  and  furnaces,  but 

recently  lignite  from  the  Cheliabinsk  region  i-  coming  more into  use. 

Copper  is  now  produced  in  the  Karahasli,  Lower  K.\ -h- 
tiiu.  and  Dpper  Kyslilim  plants.  The  lirsl  plant  wa 
gun  ill  1909,  and  it  started  full  work  in  January  1011. 
The  chief  dimensions  of  the  furnaces  arc  22  ft.  long.  41-  ft. 
wide,  and  19  it.  high.  There  are  52  tuyeres  to  a  furnace, 
of  which  47  to  48  are  always  in  use;  the  blowers  are 
of  about  000  lip.  each,  ami  give  30,000  to  35,000  cu.  ft. 
per  minute,  under  a  pressure  of  li  to  B  in.  mercury  column. 
The  blast  is  cold,  and  40,000  to  50,000  cu.  ft.  is  used  to 
1  ton  of  mixture,  or  50,000  to  60,000  cu.  ft.  to  1  ton  of  ore. 
Gas  ami   dust   pass  through   two  wide   lines.     About  5000 
I   Is  of  dust   is  extracted   per  day  wilh   a  content  of  2.8 
to  3.59J  copper:  thus  about  50,000  poods  of  copper  (value 

500,000  rubles)  is  recovered  per  year.  The  third  fur- 
nace (now  building)  will  have  the  capacity  of  its  dnst- 

fcrap  more  than  double  that  of  the  others. 
The  efficiency  of  the  water-jacketed  furnaces  is  as  fol- 

lows: The  mixture  in  July  1011  for  both  furnaces  was  ore 

75%,  quartz  15%,  limestone  5%,  coke  1.25%.  The  quan- 
tity of  mixture  smelted  was  2,040,276  poods,  of  which  1,512,- 

307  poods  was  ore.  The  resulting  matte  was  135,448 
poods,  dust  159,530  poods,  and  slack  1,282.620  poods.  The 
average  analysis  of  the  matte  was  copper  211.53%,  iron 
41.4%.  and  sulphur  25.1 %.  The  total  of  sulphur  in  the 
mixture  was  608,593  poods,  of  which  5.03%  passed  into  the 
matte,  4.3Sr;  into  (he  slag,  and  1.76%  into  the  dust.  The 
result  is  considered  to  have  been  very  satisfactory  and  to 

quite  justify  the  expenditure  involved  in  construction  of  the 

plant. 

To  convert  the  matte  into  blister  copper  two  Pierce-Smith 
40-ton  converters  are  installed  at  Karahasli.  From  the 

quantity  treated  in  July  1011.  101.660  poods  matte  and 
24,284  poods  of  copper  was  produced.  The  average  copper 
content  of  the  matte  was  26.5^,.  The  special  laboratory 
at  Karahasli  employs  five  chemists,  wdio  made  2500  assays 
last  August. 

The  blister  copper  from  the  Karabash  and  Upper  Kysh- 
tim plants  are  treated  at  the  Lower  Kyshtim  electrolytic 

works.  The  blister  copper  is  smelted  into  anodes  in  re- 
generative furnaces  with  wood  gas.  and  the  output  is  2400 

poods  of  copper  re-smelted  per  24  hours.  One  cubic 
sagene  of  wood  gives  425  poods  of  anodes  averaging  00% 

Cm The  electrolytic  plant  is  a  large  one-story  building  with 
306  balhs  of  wood,  lined  inside  with  lead  41.5  in.  deep,  27 
in.  wide,  and  OS. 5  in.  long,  in  twelve  series  of  three  rows 
of  eleven  baths  each.  Each  bath  contains  0  anodes  and  10 
cathodes:  the  former  are  now  being  increased  to  12.  The 
current  in  the  bath  is  0.3  volts.  The  Upper  Kyshtim  plant 

provides  the  current  by  gas  engines.  The  electrolyte  con- 
sists of  a  solution  of  sulphate  of  copper  and  free  sulphuric 

acid — solution  1.2  sp.  gr. — which  is  led  into  the  bed  of 
the  baths  and  rises  up  to  be  siphoned  into  subsequent  series. 
Thanks  to  the  purity  of  the  anodes,  the  electrolyte  has  not 
been  changed  since  starting  the  plant.  The  Upper  Kyshtim 

plant  is  now  an  auxiliary  one.  At  Kyshtim  there  are  mil- 
lions of  poods  of  fine  ore  besides  the  millions  of  poods  of 

dust  from  the  furnaces,  the  annual  production  of  which,  at 
Karabash.  is  calculated  at  2,000,000  poods.  To  smelt  these 
and  the  fine  ore  a  large  Siemens-Martin  furnace  has  been 
built. 
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Flotation  of  Zinc  Ores  in  Japan 

By  Tadashiro  Inouye 

The  Kamioka  mine  of  the  Mitsui  Mining  Co.  is  the 

principal  producer  of  zinc  in  Japan.  Up  to  the  present 
ore  lias  been  marketed  in  the  form  of  concentrate  which 

has  been  shipped  to  Europe,  but  a  smelter  is  now  being 

built  and  it  is  proposed  to  make  spelter  for  the  local 
market.  The  mine  is  in  the  provinces  of  Hida  and  Etchu, 

the  offices  and  principal  works  being  about  35  miles  from 

Toyama  on  a  branch  of  the  government  railway.  The 

property  is  said  to  have  been  opened  twelve  centuries  ago, 
but  was  worked  only  on  a  small  scale  until  purchased  by 

the  present  owners  in  1888.  Now  there  are  extensive  under- 

ground workings  reached  by  adits,  and  two  large  ore-dress- 
ing works,  at  Shikaiua  and  Mozumi,  respectively,  It)  miles 

apart.  The  ore  is  a  mixed  sulphide,  occurring  in  irreg- 
ular bodies  metasomatieally  replacing  limestone  lenses  in 

Z,ntOrA 

V  \„cl,yO~\ 

£< —
 

~1C 

E5 

^ 
tStesm  /Sn  c/er.   h»- 

Jo/uf'on  Storage  &"*-r. 

FLOW-SHEET  OF  MILD. 

iniks  of  presumed  Archest]  age.  One  ore-shoot  in  the 
Tochiboro  mine  has  a  maximum  cross-section  of  50  by  300 

ft.  and  has  been  mined  for  1000  ft.  in  depth.  The  Tochi- 
boro ore  contains  1.3  to  2.5$  Pb,  10  to  16%  Zn,  and 

from  3  to  4  or.,  of  silver  per  ton.  The  output  is  about 

10,000  tons  per  year.  The  ore  as  it  comes  from  the  mine 

is  treated  in  wet-concentration  plants  by  means  of  classi- 
fiers,  jigs,  buddies,  and  tables.  Argentiferous  lead  and 
zinc  concentrates  arc  produced,  and  a  zinc  middling,  which 

is  re-treated  in  a  flotation  plant.  The  lead  concentrate 
is  roasted  in  reverberator;  furnaces  and  pots,  and  smelted 

in  blast-furnaces.  The  rich  lead  is  liquated  and  desilver- 
ized.    The   matte    is   roasted   and   refined   by   the   mabuki 

process. 

Rotation  process  used  al  the  Kamioka  mine  was  de- 

veloped Lpeallj  along  lines  described  in  Potter's  'Principle: 
of  Flotation,'  the  principal  difference  being  the  introduc- 

tion ol  heavy  oil  in  the  heated  and  acidulated  solution. 

During  treatment    the  solutions  are  kepi   at   SO  to  85°C. 
In  making  u    solution.  12  lb.  of  H  SO,  of  54°B.  is 
used  lor  loo  kan  or  826%  lb.     The  dilution  is  about  2:1 

solution   to   ore.     Of  the   crude   ore.   0.09   in   0.14   gal. 

is   used    for   the    same    quantity   of   ore.      The   scheme   of 

'•it  is  shown  in  the  figures  above. 
The  pointed  box  in  which  the  separation  occurs  is  made 

of  wood,  and  is  5  by  2  ft.  in  plan.  It  is  separated  by 

a  wooden  partition  into  two  parts,  of  which  the  second, 

5  it.  deep,  is  tin  deeper.  At  the  bottom  is  a  hard-lead 
cock.  The  heading  and  tailing  tanks  are  6  by  6  ft.  and 

5  ft.  deep.  They  are  made  of  wood  and  have  false  bot- 
toms, through  which  the  solution  drains,  being  carried  to 

the  solution-storage  tanks  by  means  of  a  stream  of  water.. 
The  solution-feed  and  storage  tanks  are  all  made  of  wood, 

and  an'  approximately  ti  ft.  deep  and  6  ft.  in  diameter. 
About  16,500  lb.  of  material  is  treated  in  this  plant 

in  10  hours.  This  corresponds  to  about  4%  of  the  raw 

ore  coming  to  the  dressing  plant.  The  feed,  mixed 

middling  from  Wilfley  tables  and  huddles  and  floated  ma- 
terial from  classifiers,  contains  20  to  30%  Zn.  The  pro- 

duct from  the  flotation  plant  assays  45  to  50%  Zn.  While 
finer  material  may  be  treated,  the  best  results  are  obtained 
from  ore  between  50  and  100  mesh  in  size.  The  extraction 

is  computed  as  80%  of  the  zinc,  and  the  final  tailing  assays 

5  to  li<^  Zn.  The  output  amounts  to  50  or  00  tons  of 
zinc  product  per  month.  Following  are  analyses  and  siz- 

ing tests  ol    the  material   treated: 

ANALYSES  ok  Materials  Treated 

Jig  Wilfley  Buddie 
Middling,  %.     Middling,  %.    Middling,  $ 

Pb      0.47  0.40  0.2S 

Cu       0.18  0.19 
Pc        4.27  4.93  5.00 
Zn      24.13  27.32  34.90 

SiO   35.74  34.00  28.40 
AMI        0.74  4.88  2.80 

CaO     1.18  2.46  3.00 

MgO       0.71  0.46 
s      16.26  20.22 

Size  of  Material  Treated 

Mesh.  Wilfley  Middling.     Buddie  Middling. 

50-80         4.6 

80-100     21.3 
KKI-120      13.9  0.7 

120-150      10.1  1.3 

150-180     18.4  2.7 
180-200        7.9  4.0 
200     23.S  86.7 

The  jig  middling  is  30  mesh  and  finer  in  size.  The  dis- 
tribution of  the  zinc  in  the  ji^'  middling  is  shown  by  the 

following  representative  sets  of  analyses: 

Sample  A.  Sample  B. 

%.  Zinc,%.  %.  Zim.    , 
30         11.0            28.0  14.6 

30-50        28.2           26.0  34.2  22.7 
50-70         4S.7             22.2  41.9  21.8 
70         12.1             22.5  9.2  21.7 
Total      100.0            23.9  99.9  23.0 

The  following  results  for  the  period  extending  from  May 
to  November  in  1911  may  be  quoted,  the  figures  being  in 

kan,  equal  to  8.2673  lb.  each : 

Amount.  Zn,  %.  Zn  Content. 

Feed      095.703  21.9  152.577 
Product  : 

Sigh-grade    concentrate.  .143.207  52.7  75,450 

Low-grade    concentrate.  ..102,393  45.6  40.665 
Total    245,600  49.7  122.115 

Extraction  SO  per  cent. 

The  expense  for  treating  695,703  kan  (about  2SS0  tons) 

in  the  'auie  period  amounted  to  743,590.14;  equal  to  Y6.2S 
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tract       

,nl-      
        1. 

i]      43, 

For  nippliea  th<-  main  it<  ow: 
Amount.  Value. 

Snlptiiirn-   teid,   lb     141435  ya 
Fuel,  en.   ft    817.78 
Crude  oil,  sal         1,268 

anemia    21.08 

Cyanidation  at  Treadwell 

Gold  ores  al  the  Treadwell  mines  yield  about  half  their 

value  by  amalgamation.  In  the  case  of  the  Alaska  Mex- 
ican, the  average  percentage  of  recovery  as  free  gold  has 

bean  46.66.  In  the  mill  of  the  7nti  Ft.  Claim  the  percent- 
age has  been  52.05.  From  the  plates  the  pulp  goes  to 

vannere  and  the  remaining  Baving  is  in  the  form  of  a 
gold-bearing  pyritic  concentrate.  Formerly  this  was  Bbipped 
to  Taeoma  fox  smelting,  but  now  ii  is  treated  by  cyanida- 

tion in  a  plant  on  Douglas  Island,  owned  jointly  by  the 
Alaska    Treadwell,    Alaska    Mexican,     anil     Alaska     United 

companies  in  the  proportions  of  60,  'Jo.  and  20%,  respect- 
ively.    The  plant  was  described  in  1911"  by  W.  1'.  Lass, 

the   capable   superintendent,    anil    the   description    need    not 
be  repeated.     In  the  reports  of  the  Alaska  Mexican  and 
Alaska  United  companies  now  available,  the  following  in- 

sting  details  regarding  operation    for   the   Srsl    half- 
year  are  made  available: 

Operating  I  oars  ran  Ton.  May  ii;  to  December  31,  1911 

uw tad 

ft 
iV.oJrj 

Totola. 

Bwam. 
turn. In  ant, 

Co.1. t • 
Lb*. 

1 
Gooding           onaa 20-86 oaoeo 00207 

u-.-.r.sM 

1       ■                   01355 

j        ■„.!, 

1128 
7-M 

00669 

0-OOH 
0-7770 

Filtering            
0-1756 

00619      K.Hy  Bag.   ... 
(Cloth 

— OO070 
0-020HI 

00105 
02260 

rnCipiUUOO   

0-1193 
0-0217      Lead    AwUki 

(Zinc  f>u*t    ... 

270 
0-0480 0-2147} 

0  0115 

04846 

tU-tSDiny 
0-2164 

00*19    '^pWAcid
 

— 0-0860 1 

0<M81 
OB776 

■!.□(» 0-1284 
0  128* 

lUpair* 

0-1166 —               — — — 0O884 O1600 

AiMva  anil  Accounting t>07fi8 -         A«ya ~ 
OW7M 

O0313 
0  1S40 

Totau   
JMS48 

ffrSSM 

- " 
«1-274U 

S01629 
*2-8M6 

'Mining  and  Scientific  Press,  October  21,  1911. 

Milling  at  the  Butte  &  Superior 

•At  the  new  plan)  of  the  BntU  4  E 
Butte,  the  ore  is  dumped  into  the  1  ;  the 
sbaii,  and  fed  into  a  crusher  which  reduces  ll  to  I  in.  ring, 

tried  by  ■  conveyor  bell  to  the  tecondarj 
crusher  at  the  head  of  the  mill,  where  it  is  reduced  to  1'..  in. 
mesh.  This  is  for  the  purpose  of  insuring  a  uniform  mill- 
feed,  both  a^  to  grade  and  si/c.    From  tin'  bw   lary  ernaber 

automatically  conveyed  to  the  mill  storage  inns. 
of  2000  tons  capacity,  which  may  be  increased  to  -non  tone 
at  small  expense.  The  ore  is  distributed  uniformly  through- 

out the  length  of  the  mill  storage-bins  by  a  mechanical 
traveling  tripper.    The  crushed  ore  is  withdrawn  from  the 
mill   Storage  bins  on  apron    feeders  which   dump   it    upon   a 
third  conveyor  belt,  and  ii  is  then  fed  to  a  sel  of  rolls  which 
reduce  it  in  bum  to  5  nun.    From  the  mils  the  ated 

to  the  Richards  Janney  hydraulic  classifiers,  and  the  larger 
sizes  ni  ore  are  fed  to  the  coarse  jitrs.  The  coarse  ,ii'_r  tail- 

ing  is  then  re  ground  to  1 '  j  mm.  in  the  Chilean  mills,  and 
from  there  are  conveyed  to  another  set  of  Bichards-Janney 
classifiers  and  the  product  ;;oes  to  the  fine  jijjs.  All  of  the 

ji_.'s  are  of  the  Harz  type  and  have  been  adopted  after 

thorough  lests. 
The  tailing  from  the  fine  jitrs  is  reground  in  the  tuhe- 

mills  and  is  conveyed  to  six  large  settling-tanks,  each  of 
which  is  2S  ft.  diameter  and  14  ft.  high.  In  these  tanks  the 
jig  tailing;  is  combined  with  the  overflow  water  from  the 
hydraulic  classifiers  and  settled  to  a  thick  pulp.  The  cleared 
overflow  water  is  returned  to  the  mill  system  and  used  over 
again  and  the  pulp  is  drawn  off  from  the  bottom  of  the  tanks 
and  is  ready  for  treatment  in  the  flotation  plant.  The  flota- 

tion plant  consists  of  a  heating  box,  mixing-boxes,  and  a 
spitzkasten.  The  ore  is  slightly  heated  and  mixed  with  oil 
in  the  mixing-boxes  and  then  decanted  into  the  spitzkasten. 
where  the  gangue  settles  to  the  bottom.  The  concentrate  is 
discharged  into  a  launder  by  which  it  is  conveyed  to  the 
concentrate-bins.     In   the  i   eulrate-bius   it    is  thoroughly 
dried,  the  water  running  off  through  screens.  The  concen- 

trate from  the  coarse  and  tine  jigs  is  re-treated  in  a  set  of 
cleaner  jigs  for  the  purpose  of  raising  the  grade  from  45% 
to  50  or  55%.  These  concentrates  are  also  carried  by  the 
launder  to  the  shipping  bins.  The  tailing  from  the  cleaner 
jigs  is  sent  to  the  tube-mills  for  further  grinding  and  then 
to  the  flotation  plant.  The  lead  content  of  the  ore  is  re- 

moved on  three  Willley  tallies.  | he  only  tables  used  in  the 
mill.  It  will  he  remembered  that  the  Butte  &  Superior 
was  started  as  a  copper  mine  hut  proved  in  depth  to  be 
a  zinc  mine.  The  zinc  mineral  is  practically  free  from 
iron,  making'  its  concentration  easy. 

♦From  the  Butte  Miner. 

Operating  Costs  per  Ton,  Treadwbll  Minks.  Ma*  16  TO  December  31,  1911 

MOXTH 

»Toul 

Tons 
Treated. 

1-1 
S3  51 

<    Q 

Labour. 

fc-LECTHIC  Powrn. PUBLXR. 
CT  AMIDE. 

LlUK. 
Zihc  Dust. 

Sundry 

Tola. 
Coat 

Exdiko. K.W. 

Hi*. Value. Pounds. 
Value. 

Pounds. 
Value. i 

a 
& 

Value. 1 
1 

Value. 
per  Ton. 

1011. 

June  15th •2,11300 
5 

52-1189 
8 1-7634 

96-6 

8 
1-2213 

20-69 
8 

■1216 

1508 
8 

■1900 

2-46 

3 

'•6168 

719 

8 

•0647 

205 
8 

•1586 

8 

•4338 

8 

2-70C8 

July  15th 1.600  00 59-1519 20519 

96-6 

1-5609 

20-47 

•1100 

14-02 

•2018 

3'08 

•6765 

8'50 

■0801 

2-63 

■2243 •5255 

3-3793 

hag.  15th 
2,230-00 

681623 

2-0276 
970 

1-1319 
2B-66 

•0954 

10-59 

•2859 

263 

•5526 

6-49 

'0594 

1-84 

•1427 

•3545 

2-6221 

Sept.  15th 2,31609 
G3-2121 

2-2503 

96-4 

1-1188 

26-56 

■0195 

19-70 

•2789 
2-50 

•5257 

6-56 

•0593 

3-51 

'2888 
•4007 

2-7167 

Sept.  30th 1,33000 57-2152 
2-3467 

95-9 

0-9880 

27-46 

•0601 

27-35 

•3972 1-37 
•2812 

7'82 

'0696 

310 

'2412 

■3542 

2-3454 

Oct.  31s! 
2.641-00 

61-6594 20150 

96-7 

0-9772 

3300 

•0950 

26-96 

•3724 

1-93 

•3827 

803 

•0715 

3-73 

■3111 
'6009 

2-8108 

Nov.  30th 
2,558-59 

59-2367 

2-3805 

96-0 

1-1452 

31-72 

•1730 

22-37 

•3824 
1-95 

-3686 

7-81 

•0691 

3-25 

•2067 

.'6306 

2-9756 

Dec.  31st 
2,911-52 

60-4150 
2-1811 

9G-5 

1-0SO7 

26-68 

•1276 

17-52 

•3339 

2-23 

-4812 

7'00 

•0657 

220 

•1552 
•6241 

2-8084 

TOTAL      \ 
AND        I 

AveuaOEsJ 
17,75110 60-4375 

2-1123 

96-5 

11349 
27-98 

•1076 

20-36 

i 

•3090 

2-28 

■4725 

7-37 

■0669 
2-79 

•2147 
'5059 

2-8115 

Tbis  column  is  Che  number  of  tons  ground  and  is  not  the  same  a*  tons  received  or  tons  discharged. 
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Bolivian  Placers  Again 

The  contradictory  reports  regarding  the  Tipuani  plac- 
ers in  Bolivia  give  especial  interest  to  the  following  extract 

from  a  letter  published  in  Tin-  Union  Democrat  of  Sonora, 
and  written  by  R-  T.  MoNeeley,  \V.  E.  Trosper,  J.  J.  Sco- 
Seld,  and  G.  B.  De  Ferrari,  lour  experienced  California 
prospectors  who  visited  the  region  this  spring.  The  men 

feel  that  there  are  large  opportunities  in  the  country  for 

experienced  men  properly  financed,  but  warn  all  others 
against  making  the  long  and  expensive  trip.  The  excerpt 
is  from  a  report  to  the  partnership  grubstaking  the  party. 

"As  you  all  know,  we  started  for  the  Bolivian  goldfields 
on  the  strength  of  the  Ferguson  letter.  On  our  arrival 
at  La  Paz  we  found  that  letter  to  be  a  fake.  Naturally, 

we  were  much  discouraged,  Imt  after  careful  investiga- 
tion found  that  the  great  wealth  of  the  Incas  came  from 

Bolivia  and  especially  the  Tipuani  region.  Therefore,  it 

was  reasonable  to  suppose,  knowing  that  they  had  never 
been  able  to  get  below  the  water-line,  that  if  a  dredge 

could  be  put  to  work  in  some  of  those  rivers — and  there 

are  many  of  them — we  would  undoubtedly  find  pay-dirt 
and  lots  of  it.  About  this  time.  F.  G.  Sehultz,  knowing 

that  we  were  there  on  a  mining  expedition,  came  to  us 
with  a  proposal.  He  hail  his  eyes  on  this  concession  for 

some  time,  but  not  having  the  capital  to  handle  it  himself, 

had  simply  been  waiting  for  an  opportunity  to  handle  it 
■  in  a  royalty  basis.  He  at  one  time  was  manager  for  the 
Boston  Bolivian  Rubber  Co..  and  had  gone  up  and  down 

this  river  many  limes,   panning  all   along,  and  had  always 

found  g   1  prospects  wherever  he  hail  worked.     He  spoke 

very  highly  of  it  and  said  if  we  could  U'et  a  dredge  in 
there  our  fortune  was  made.     However,  we  were  skeptical: 

it  sounded  too  good  to  be  true:  but  after  discussing  a   Ig 

ourselves  and  making  more  inquiries,  we  decided  to  go  and 

look  at  the  property.  We  were  among  the  eight  out  of 
oxer  a  hundred  who  went  into  the  country. 

"We  prospected  all  the  way  in.  with  indifferent  success, 
and  as  it  was  too  rough  for  dredging,  we  were  not  very 

favorably  impressed.  We  finally  reached  the  village  of 
Guanay,  where  the  Tipuani  ami  the  Mapiri  rivers  run 
together,  forming  the  Rio  Kaka.  and  it  is  on  this  river 

that  t hiss  concession  lies.  We  immediately  made  camp  and 
stalled  work.  and.  to  our  great  surprise,  found  that  Mr. 

Sclmltz  had  told  us  the  absolute  truth  in  every  way.  Every 
pan  of  dirt  prospected  from  twenty  to  thirty  colors.  We 
could  not  gel  below  the  water-line,  but  ground  that  will 

prospect  in  this  way  on  the  surface  will  undoubtedly  be 
very  rich  at  bedrock.  After  doing  all  we  could  on  this 

en.!,  we  immediately  tried  to  set  a  boat,  as  we  wanted  to 
go  I  he  full  length  of  the  concession,  and  there  are  some 

places  on  the  river  where  the  banks  are  perpendicular,  so 
it  is  impossible  to  get  down  except  by  boat.  We  were 

un fortunate  in  this,  as  we  got  to  Guanay  just  when  every 
available  boat  hail  gone  down  the  river  with  cargo  to  the 
rubber  plantation  and  would  not  be  back  for  at  least  two 

weeks.  We  talked  it  over  and  decided  to  stay  and  wait 
for  the  return  of  boats,  but  on  looking  over  our  stock 

of  provisions,  which  bad  become  very  much  depleted  owing 
to  rains  and  mules  falling  over  the  bank,  we  found  it 

would  he  impossible.  We  had  already  prospected  about 
two  miles  ami  found  it  all  the  same. 

"Realizing  that  we  had  something  good,  we  hurried  back 
to  La  Paz  to  see  if  there  was  any  opposition.  On  our 
arrival  there  we  found  everything  moving  in  good  shape, 
willi  little  chance  of  opposition.  We  intended  sending  n 

cable  explaining,  as  we  had  sent  for  a  code  and  expected 
to  find  it  with  W.  R.  Grace  &  Co..  but  for  some  reason 
it  had  not  arrived.  It  would  have  taken  two  or  three 

pages  p.  explain  without  a  code,  and  even  then  it  would 

have  been  indefinite.  We  discussed  the  advisability  of 
one  of  us  slaying,  but  as  it  would  be  two  or  three  months 

before  -in   ,..:,-  needed  and  it  would  not  cost  any  more 
to  come  home  than  to  stay  there,  and  furthermore,  as  we 

didn't  know   for  sure  whether  you  could  handle  a   proposi-  I 
tion    of   that    size,   we   thought   it   best   to   come   home   and  ' 

give  you  the  facts  in  person  and  assist  in  any  way  that 
we  could  in  forming  a  company.  If  you  wish  to  go  ahead. 

we  are  ready  to  go  back  at  any  time  and  serve  the  com- 

pany in  any  way  that  we  can. 

"We  left  Ur.  Price  and  his  partner  at  Tipuani  work- 
ing on  a  hydraulic  claim.  We  were  informed  by  respon- 

sible people  that  a  great  deal  of  money  has  been  taken 

out  a  this  place  by  divers,  and  we  believe  that  Mr.  Price 

and  his  partner  have  a  good  chance  to  'make  good.'  Our 
concession  starts  20  miles  below  where  they  are  and  is 
about  30  miles  long.  Beginning  there  an  English  company 

has  a  concession  and  is  trying  to  operate  a  small  dredge, 

but  as  it  had  to  be  packed  in  on  mules  it  is  a  small  affair 
and  breaks  down  every  time  they  start.  They  have  raised 

a  lot  more  capital  and  intend  to  go  ahead." 

Gold  Discovery  in  Venezuela 

By  W.  Henderson 

'.Some  rich  discoveries  of  gold  have  been  made  in  the  in- 
terior of  Venezuela.  One,  in  the  municipality  of  El  Callao, 

not  far  from  the  Yuruari  river,  has  been  named  Salva  la 

Patria.  It  is  calculated  that  up  to  April  15  this  mine  has 

yielded  over  35,000  oz.  of  fine  gold.  During  the  month  of 
March  more  than  6000  oz.  arrived  at  Ciudad  Bolivar,  and 

in  the  first  two  weeks  of  April  the  arrivals  amounted  to 

more  than  that,  and  the  gold  is  coining  in  all  the  time.  Near 
I  lie  Caroni  river  and  also  in  the  Paragua  district  gold  has 

been  taken  out.  but  not  in  such  large  quantities.  The  ex- 
tremely low  level  of  the  water  in  the  Caroni  river  caused  a 

small  island  to  appear  in  its  course,  and  from  this  some 
gold  was  taken:  but  the  river  is  now  rising  and  has  covered 

the  island,  so  that  work  there  has  necessarily  ceased. 

The  following  statement  appeared  in  a  letter  from  a  mer- 
chant in  the  interior,  in  which  he  writes  about  the  Salva  la 

Patria: 

"There  are  two  barrancas  (shafts)  dug  by  a  group,  which 
are  simple  pools  of  gold.  I  have  seen  eight  pieces  of  more 

than  40  oz.  each,  all  containing  more  gold  than  rock.  With 
such  barrancas  the  greatest  disorder  prevails;  outside  people 

uet  in  at  night  and  have  taken  out  more  gold  than  the  own- 
ers themselves,  who  have  had  to  fence  up  the  approaches 

and  have  an  armed  guard  at  night." 
Of  course  the  Government  will  soon  restore  order,  and 

one  does  not  now  hear  of  any  disturbance.  There  are  some 

2000  men  digging  or  exploring  around  the  Salva  la  Patria, 
but  of  course  not  all  are  successful.  From  what  I  under- 

stand, the  gold  is  found  in  pockets  or  chimneys  50  to  100 
ft.  down,  and  not  in  true  veins.  Permits  to  work  may  be 

granted  by  the  jefe  eiril  (mayor)  of  the  district;  after- 
ward the  titles  must  be  taken  out  in  Caracas  from  the  na- 

tional government.  The  maximum  permit  is  for  200 
hectares  (494.2  acres)  and  for  a  term  of  90  years.  It  is  a 
well  known  fact  that  the  interior  of  Venezuela,  even  where 

gold  has  been  discovered,  has  not  been  adequately  pros- 
pected, and  the  larger  part  has  not  been  explored,  so  these 

discoveries  will  probably  continue.  The  gold  now  coming  in 
is  of  a  high  fineness,  and  there  is  little  expense  in  getting 

it  out;  but  on  account  of  various  difficulties  and  high  freight 

rates,  due  to  inadequate  facilities,  a  quartz  mine  has  a  hard 

time  trying  to  make  both  ends  meet.  A  concession  has  been 
granted  for  a  railway  into  this  part  of  the  country,  hut 
English  capital  is  desired,  rather  than  American. 

The  only  companies  now  working  are  the  Gold  Fields  of 

Venezuela,  an  English  concern  which  has  not  paid  any 
dividends,  but  which  is  bringing  in  machinery  and  securing 

surrounding  mines  at  low  prices;  and  a  French  company 

which  is  opening  the  La  Experie,ncia  mine,  situated  between 
El  Callao  and  Guasipati,  with  shafts  and  galleries,  and 

expects  to  begin  working  in  a  few  months.  The  old  El 
Callao  mill  is  crushing  some  quartz  for  private  parties  and 

is  working  the  sands  with  the  cyanide  process.  The  di- 
rectors of  this  group  of  mines  have  at  last  adjusted  all  their 

difficulties  with  the  Venezuelan  shareholders  and  propose  to 

reorganize  with  a  French  company. 

•From  a  consular  report. 
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The  Salida  Smeltor 

Bj  Qaoaoi  J.  Hoi  oh 

•  n      i  I  olorado  Smeltii 

iila.  Colorado,  i-  01   t  the  most  imports 
duetiou   plants  in   the   West.     The  works  are  about    two 

mil'  •  9  the  line  "i   the   Denver  \   Rio 

Grande  railroad,  and  are  amply  provided  with  tracks  and 
switching  facilities.  The  power  plant  consists  of  one  500- 

lip.  and  one  300-hp.  Corliss  engine,  which  are  Berved  by 
■  batter;  of  Bve  boilers.  There  are  two  do,  7  and  two 

Dsrsville  blowers,  and  one  engine  and  two  blow- 

ers are  need  for  each  pair  < >f  furnaces,  the  two  blowers 

delivering  into  one  bustle  pipe.  The  engines  also  famish 

power  for  the  pumps,  but  a  large  pan  of  the  power  re- 
qnired  for  tl»  plant  is  purchased  from  the  local  electric 

power  company,  as  the  samplers,  the  roasters,  and  the 

crushing  departments  are  all  run  by  electric  motors.    The 

Sampling  plant  is  complete,  and  lias  a  capacity  nf  1(11)  tuns 

in  lit  hours,  or  about  three  cars  of    an  be  sampled  in 

one   sliit't.      A    1    HI  shovel    sample   is   taken    from    the   cars 

and  put  through  the  crusher;  in  the  case  .it'  large  lots,  the 
pie  is  cut  down  by  a  Venn  sampler  to  one  fifth,  then 

SALIDA   PLANT.  OHIO  1  COLORADO  s.   J    M.  CO. 

passed  twice  through  rolls  and  cut  with  a  small  Vezin  sam- 

pler, giving  1  2<i  part  of  the  original  lot.  Bui  small  lots. 
after  the  preliminary  crushing,  are  crushed  by  rolls  and 
then  cut  on  the  small  sampler.  This  sample  is  then  coned 

on  the  iron  sampling-floor,  and  1  5  taken  in  the  usual  man- 

ner; it  is  then  crushed  by  112  by  lS-in.  rolls  to  about  20 
mesh,  and  cut  down  on  a  large  split  sampler  to  a  few 

pounds  in  weight,  duplicate  samples  'being  taken.  The 
■samples  are  dried  24  hours  in  a  steam  bath,  ground  fine 
in  a  cone-mill,  then  taken  to  the  sample-room  and  cut 
down  to  a  few  ounces  in  weight,  which  is  pulverized  .to 

pass  a  120-mesh  screen.  While  the  ore-supply  comes  mainly 
from  Colorado,  ore  is  also  received  from  neighboring  states, 

Idaho  furnishing  a  good  deal  of  high-grade  galena  ore. 
Leadville  furnishes  the  iron  oxides  for  fluxing,  and  consid- 

erable silicious  sulphide  ore;  the  limestone  used  conies 

mainly  from  Garfield,  a  few  miles  from  Salida,  and  does 

not  carry  any  gold  and  silver.  All  sulphide  ores  are  bedded 

f>efore  roasting,  and  the  bedding-  system  is  very  elaborate; 
•on  each  side  of  the  series  of  beds  are  the  railroad  tracks, 
while  the  beds  are  crossed  at  short  intervals  by  small  lat- 

eral tracks,  making-  it  easy  to  distribute  the  ore.  The 
bedded  sulphide  ore  is  conveyed  in  mine-cars  to  the  God- 

frey roast  ing-furnaces:  these  are  round  brick  furnaces  of 

•the  moving-hearth  type,  and  each  has  a  capacity  of  about 
.So  tons  per  day.  The  sulphur  content  is  reduced  to  15%. 

From  the  Godfrey  furnaces  the  roasted  ore  goes  directly 

to  the  Dwight-I.Iovd  sintering  machines,  of  which  there  are 
four;  three  large  machines  4.8  in.  wide  and  one  small  ma- 

chine 36  in.  wide.  The  improved  Dwight-Lloyd  machine 
has  a  moving  grate  similar  to  an  endless  belt,  and  having 
a  width  of  36  to  48  in.  and  a  length  of  about  15  ft.;  the 

ore  is  fed  automatically  on  to  the  grate  from  a  hopper,  in 
such  a  manner  as  to  give  a  uniform  layer  several  inches 

thick.  The  charge  passes  under  or  through  a  fire-box  with 
a  down  draft,  setting  up  an  intense  roasting  and  sintering 

■action  in  the  layer  of  ore  for  a  few  minutes,  after  which 
the  glowing  sinter  travels  slowly  for  a  distance  of  about 
10  ft.,  when  it  is  discharged  from  the  grate  as  it  revolves; 

the  movement  is  slow,  giving  ample  time  for  the  sintering 

reaction  and  pari  sooting  oi  tie-  ore,  which  i-  ■ 
directly    into    -led    BUB,      The    sintered    ON    hu    tboul 

sulphur.    Tl   apa.it>  of  the  large-eised  machine  i-  about 
B6  tons  dully. 

In  the  melting  department  tin-re  are  f   ■  blast  furui 
two  wnh  a  hearth  area  of  (5  bj   Ml  in.,  ami  two   IS  in 

in.J    the    turn:   s   ale    run    in    pairs   of    one    small    and 

   large  furnace,  the  two  being  Berved  by  one  blast-main 
and    having    a    capacity    of    about     1211    tons    per   day;    the 
blast  pie-sure  varies  from  30  to  36  oi.    Tin-  furnaces  are 

fed  by  hand.     Slag  is  tapped  into  large  matte  Battlers,  and 
overflow  is  received  i>  mounted    on    trucks 

which  an-  hauled  by  electric  li   motives  to  the  dump.    The 
lead    is    tapped    int,,    small    bullion    pots   Carried    on    !i 

the   dross    is   skimmed    off,    and    the    bullion    cast    into    bars 

lo  be  -inpped  Bast  lor  refining.    The  plant  employs  al   I 
276  men;  with  the  exception  of  the  foremen  ami  sup- 
tendents,  the  majority  of  the  employees   are   foreigners, 
Austriaiis  predominating. 

Working  Cost  and  Profit  on  the  Rand 

JOHAWI  sl.l  M  CORRESPOND 

The  question  of  how  to  increase  the  profits  on  the  Band 
continues  to  attract  attention.  Undoubtedly  the  fall  in  the 
average  grade  lasl  year  from  2Ss.  tid.  to  27s.  7d.  was,  in 

face  of  the  steadily  increasing  costs  of  the  two  previous 

years,  namely  191]  and  1(1111.  a  serious  question,  bin  at  the 
meeting  of  the  institution  of  local  engineers  a  speaker 

attributed  more  than  one-hall'  of  the  decline  in  grade  to  the 
unbridled  scramble  for  tonnage  during  the  year  on  the  East 

Rand  Proprietary  Mines.  When,  however,  the  same  speaker 

came  to  deal  with  the  ."id.  increase  in  the  working  costs  the 
effect  of  this  unbridled  scramble  for  tonnage  in  sending 

unprofitable  ore  to  the  mill  was  totally  ignored,  but  it  is 
clear  that  if  in  this  particular  instance  this  practice  had  the 

effect  of  lowering  the  average  yield  it  had  likewise  a  similar 
effect  on  the  average  working  cost.  Probably  the  chronic 

scarcity  of  native  labor  and  power  troubles  had  something 
to  do  with  the  increased  cost  of  last  year,  but  what  is  more 

important  in  the  gold  mining  industry  today  is  the  fact  that 
now,  when  the  native  supply  is  increasing,  the  average  work- 

ing costs  are  not  coming  down,  baring  increased  during  the 

first  two  months  of  the  year  to  the  extent  of  9d.  per  ton. 
It  must  not,  however,  be  overlooked  that  owing  largely  to 

the  starting  ii])  of  several  better  grade  mines  and  the  adop- 
tion of  cleaner  methods  of  mining,  the  average  value  of  the 

ore  milled  has  increased  from  26s.  8d.  per  ton  last  August 

to  28s.  3d.  per  ton  in  February,  an  improvement  of  Is.  7d. 
per  ton.  Such  an  improvement  is  encouraging  in  showing 
that  since  August  a  better  grade  of  ore  has  been  sent  to  the 

mills,  which  may.  to  some  extent,  be  due  to  the  scramble  for 

low  tonnage  costs  having  been  restrained.  If,  however, 
working  costs  during  that  same  period  are  studied,  a  good 

deal  of  the  encouragement  disappears,  for  they  have  in- 
creased Is.  5d.  per  ton.  so  that  the  net  gain  was  only  2d. 

per  ton.  Still  a  net  gain  of  2d.  per  ton  makes  a  total  gain 
on  the  Rand  of  nearly  £300,000  per  year  in  the  working 

profit,  while  a  similar  gain  can  be  produced  by  lowering  the 
working  cost  in  a  legitimate  manner.  Most  engineers  will 

agree  that,  with  honest  mining  on  the  Rand,  it  is  easier  to 

lower  the  costs  than  raise  the  grade  without  being  accom- 

panied by  more  than  a  corresponding  increase  in  the  ton- 
nage costs,  so  that  it  is  in  this  direction  of  more  economical 

mining  that  efforts  are  needed. 

The  Messina  mine,  owned  by  the  Northern  Transvaal 

Copper  Co.,  has  produced  to  June  30,  1911,  65,788  tons 
of  ore,  yielding  9700  tons  of  concentrate  assaying  53% 
copper.  The  estimated  ore  reserve  to  the  eighth  level  is 
430,000  tons,  which,  it  is  estimated,  will  yield  a  profit  of 
£600,000.  It  is  proposed  to  erect  a  smelting  plant,  capable 

of  treating  120,000  tons  per  year,  at  an  estimated  profit 

of  £150,000.  The  company  has  issued  £250,000  6%  de- 

bentures, and  the  Camp  Bird,  Ltd.,  has  guaranteed  5  years' 
interest  on  these  debentures. 
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Unwatering  a  Mine  Under  Difficulties 

By  l '.  B.  Whitwell 

The  mine  at  which  the  work  here  described  was  done 

is  a  small  property  iii  Yulia  county,  California.  It  was 
bonded  several  years  ago,  and  a  shaft  sunk  to  a  depth  of 

350  ft  along-  the  vein,  the  real  object  being  to  intersect  a 
parallel  vein  of  greater  dip  at  the  800-ft.  level.  During 
the  sinking  of  this  shaft  a  first-class  mine  plant  was  erected 

including  65-hp.  and  30-hp.  Western  gas-engines,  to  fur- 
nish power  for  the  5-drill  air-compressor,  a  5-stamp  mill, 

rock  crusher,  and  a  Cornish  pump  capable  of  lifting  75 

gal.  per  minute.  At  the  350-ft.  level  the  vein  became  flat. 
By  survey  the  vein,  which  it  was  desired  to  intersect,  was 

determined  to  be  less  than  loll  ft.  away,  providing  the  flat 
pitch  continued.  Unfortunately,  the  cylinder  of  the  large 
engine  cracked,  and  the  company,  having  expended  all  its 

funds  in  erecting  the  machinery  and  stamp-mill,  was  un- 
able to  get  a  new  cylinder  on  credit.  The  mine  was  kept 

free  of  water  for  two  months,  but  finally  allowed  to  fill. 
This  caused  forfeiture  of  the  bond. 

Before  closing  down,  the  owner  employed  men  to  over- 

haul the  machinery  and  place  new  pump-rods  where  needed. 
With  everything  in  first-class  condition,  and  with  a  com- 

plete plant,  it  was  but  a  short  time  before  the  property- 
was  again  bonded.  Before  signing  the  bond,  the  machinery 
was  examined  and  found  to  be  in  good  running  condition 

and  the  pump  in  first-class  working  order.  In  fact,  every- 
thing appeared  to  be  favorable  for  unwatering  the  mine 

in  a  very  short  time  and  at  a  small  expense.  The  water 
had  risen  to  within  2.5  ft.  of  the  collar  of  the  shaft.  Ac- 

cordingly, pumping  was  started  and  everything  went 

along  far  ahead  of  schedule  time  tv,c  three  days.  At  mid- 
night of  the  third  day.  the  night  man  entered  my  room 

with  the  information  that  everything  was  running  smoothly 
but  that  the  pump  was  throwing  no  water.  The  only 

elusion   seemed   to   he  that   the  pump-rods  had  worked 
loose    ami    become    discoi   ited.      As    there    was    no    break 

above  water,  there  was  no  remedy  for  the  trouble  save 

to  go  about  getting  the  water  out  in  some  other  way.  A 

skip  was  ordered.  By  the  time  this  was  operating,  the 
mine  had  filled  again,  the  water  having  been  lowered  over 

100  ft.  The  skip  bandied  the  water  nicely  for  the  firsr 
80  ft.,  then  trouble  began,  as  it  constantly  jumped  the 
track.      A  day  was  spent   in   repairing  the  track. 

The  next  trouble  was  the  impossibility  of  trying  to  get 
the  skip  past  a  post  which  was  set  out  of  line  with  the 

others  and  so  close  to  the  track  that  the  pin  holding  the 
bale  to  the  skip  would  not  pass.  This  necessitated  the 
arduous  task  of  sawing  out  a  piece  of  the  timber  under 
water.  Matters  continued  to  move  along  again  until  the 
level  was  reached  to  which  pumping  had  been  earned. 
The  skip  would  apparently  fill  all  right,  but  rose  from 
the  water  off  the  track.  At  first  this  was  thought  to  be 

due  to  bitting  the  water  too  hard,  so  that  the  ship  floated. 
After  several  unsuccessful  attempts  to  hoist,  I  made  an 
under-water  survey  and  discovered  that  a  rail  had  been 
carefully  removed.  Several  schemes  were  tried  for  span- 

ning this  gap,  but  without  success,  and  therefore  hoisting 
by   skip    was    discontinued.  .  A   small   Hooker   pump    was 
>""   liately   borrowed   nearby,    attached     to     the     hoisting 
cable,  and  lowered  on  trucks  to  the  water's  edge.  As  the 
shaft  was  equipped  with  a  2-in.  air  line,  this  was  discon- 

nected near  the  water  and  50  ft.  of  air  hose  attached.  As 
fast  as  the  water  lowered,  the  pump  was  let  down  by 
the  hoist,  and  extra  lengths  of  column  pipe  added  at  the 
lop.     By  using  the  air  hose,  very  little  time  was  lost,   as 
'*  was  onlj      essary  to  screw  on  an  extra  length  of  pipe 
every  20  ft.   for  the  first   fifty. 

Fifteen  feet  below  the  point  to  which  the  water  had 
been  lowered  by  the  Cornish  pump  the  break  in  the  rods 
was  discovered.  Evidence  indicated  that  the  nuts  had  been 
removed  from  the  bolts  and  the  bolts  bad  worked  out. 
Otherwise  the  rods  were  in  good  condition,  were  quickly 
connected,    and    pumping   was   resumed    with    the    Cornish 

pump.  Directly  opposite  the  break  in  the  rods  was  the 
space  in  the  track  formerly  occupied  by  a  rail.  This  rail 
had  been  removed  and  carried  away.  Unwatering  a  mine 
could  not  iave  been  started  under  more  favorable  Condi 

tions.  Everything  indicated  that  the  cost  ami  time  of  un- 
watering would  fall  well  within  the  limit  of  time  allowed. 

The  possibility  of  the  human  race  producing  an  individual 

mean  enough  to  perpetrate  such  a  piece  of  work  had 
no!  been  taken  into  account;  an  act  all  the  meaner  since 

he  bad  been  employed  and  paid  to  fix  things  up  in  first 
class  shape.  I  suppose  there  are  some  who  would  say  that 
lie  had  done  so. 

Hoisting  Ropes 

A  thorough  study  of  hoisting  ropes  has  recently  beeir 

published  in  Gltickauf,  which  may  be  summarized  as  follows : 
(1)  The  productive  efficiency  of  lubrication  has  not  been 

clearly  proved  except  in  dry  shafts.  This  suggests  the 
conclusion  that  the  present  lubrication  process  for  wet 

ropes  leave  room  for  improvement,  though  it  is  certain  that 

all  known  lubricating  agents  rapidly  disintegrate  in  shaftr 

with  acid  or  salt  water.  Future  experiments  in  this  direc- 
tion may  provide  a  remedy.  (2)  Galvanizing  or  coating 

with  zinc  does  not  appear  to  have  had  a  really  protective 
efficiency  in  wet  shafts,  the  reason  being  probably  that  zin» 

coating  has  but  little  power  of  resistance  to  salt  water. 

It  is  also  suggested  that  the  wires  have  suffered  by  the  gal- 
vanizing process,  for,  though  it  has  been  proved  by  Winter 

and  others  that  that  process,  when  properly  and  carefully 

executed,  does  not  unfavorably  affect  the  ropes,  it  is  also 
well  known  that  it  often  reduces  the  tensile  strength  of  the 

rope  by  50%  and  even  more.  (3)  The  efficiency  of  ropes 
in  dry  shafts  stands  in  the  proportion  of  100  to  60  or  70 

as  compared  to  wet  shafts,  which,  in  view  of  the  high  prices 
of  ropes,  means  a  substantial  economic  advantage  for  dry 
shafts.  (4)  Tensile  strength  between  160  and  ISO  kg.  per 

square  millimetre  does  not  unfavorably  affect  the  flexibility 

or  hauling  strength  of  the  ropes,  while  ropes  of  more  than 

ISO  kg.  per  square  millimetre  have  given  substantially  lower 
efficiency  figures.  (5)  The  greater  or  lesser  strain,  as  ex- 

pressed by  a  higher  or  lower  safety  factor,  put  upon  ropes 
has  had  no  influence  upon  their  efficiency.  It  may  therefore 
be  assumed  that  the  advantages  of  a  higher  safety  factor 

are  neutralized  by  its  disadvantages,  namely,  greater  rope 

thickness  combined  with  reduced  flexibility  and  greater  dead 
weight. 

United  States  Quicksilver  Production,  1911 

The  production  of  quicksilver  in  1911  was  the  greatest 

since  1007,  the  total  output  being  21,256  flasks  of  75  lb. 
each,  valued  at  $927,980,  against  a  production  of  20,601 

flasks,  valued  at  $958,153,  in  1010,  according  to  an  advance 

chapter  by  H.  D.  MeCaskey.  from  'Mineral  Resources  of 
the  United  States  for  1911.'  California  was  the  greatest 
producer  in  1911,  with  1S.S60  flasks,  valued  at  $867,749, 

and  the  remainder  of  the  quicksilver  came  from  Nevada  and 
Texas.  While  there  was  an  increase  in  the  output  of 

quicksilver  last  year,  the  amount  produced  was  over  5000 
flasks  below  the  average  annual  output  of  26,609.5  flasks 

for  the  decade  ending  with  1011.  Until  Texas  began  pro- 
duction in  1S99.  California  supplied  practically  the  entire 

oni ] mt  of  the  United  States  for  the  last  half  of  the  nine- 
teenth century. 

The  annual  domestic  consumption  appears  to  have  been 
in  recent  years  from  18.000  to  21.000  flasks,  or  about  equal 

to  the  domestic  production.  The  decrease  of  domestic  stocks 
and  higher  prices  in  1911.  however,  caused  an  increased 

importation  of  quicksilver — the  heaviest  in  many  years — 

from  667  lb.,  valued  at  $381.  in  1910.  to  471.044'  lb.,  or 6203  flasks,  valued  at  $251,386.  in  1911.  On  the  other  hand, 

exports  of  quicksilver  decreased  from  1923  flasks,  valued  at 

$91,007.  in  1910,  to  291  flasks,  valued  at  $13,995,  in  1911— 
the  smallest  export  in  many  years. 
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Zinc  and  Lead  Mines 

The  Editor: 

Sir     In  yoor  issue  oi  i li>-  Mining  and  Sciettti 
8  you  have  a  short  article  purporting  to  be  ■  review 

of  the  lead  and  one  activities  of  the  various  Btates,  in  which 

tin-  writer  thereof  Btigmatiiee  the  lead  mining  industry  of 

the  Joplin  district  as  a  "rather  attractive  gamble"  or  as  :i 

"pretty  speculation."  Naturally  the  man  engaged  in  min- 
ing here  and  with  first-hand  knowledge  of  the  industry  re- 

seat! any  such  Imputations,  for  the  industry  is  not  only 
n  well  established  one,  but  the  field  offers  to  the  industrious 

operator,  engineer,  or  mining  geologist  such  clear  indica- 
tions that  prospecting  and  mining  in  this  district  to  the 

student  of  actual  conditions,  not  men  theories  based  on 

textbook    knowledge,   has   pa   1   beyond   the   'gamble   or 

speculation,'  cither  ugly  or  'pretty.1  Of  course  we  have 

our  'gambles,1  and  we  have  'old-timers'  Belling  out.  We 
have  our  bad  promotions  no  less  so  titan  other  mining  dis- 

tricts, nor  more  s..  either.  For  a  man  like  yourself,  who 

has  known  the  hospitality  of  the  district,  made  some  attempt 

to  study  it.  even  issue. I  a  report  upon  it  lor  the  I'liilcd 
States  Geological  Survey,  to  allow  a  journal  of  national 
importance  to  openly  slur  ami   insult    the   largest    ami  most 

important  rinc  district  in  the  United  States  seems  to  me  in- 

credible, and  1  trust  that  you  are  not  personally  guilty  of 
the  discourtesy  ami  gross  misstal       nt  c    facts. 

Otto  Ruhl. 

•lopliii,  Missouri,  June  13. 

We  commend   the   promptness  and    fervor  with   which 
Mr.  Ruhl  Hies  to  the  defense  of  a  district  for  which  we  own 

a  partiality,  but  we  do  not  agree  that  the  language  of  our 

correspondent  involves  any  open  'slur  or  insult'  to  the  dis- 
trict. Lead  and  zinc  deposits  are  as  a  class  notoriously 

irregular,  and  in  the  case  of  the  'shallow  diggings'  at  Jop- 
liu.   to  which   the   context    shows  our  correspondent    specifi- 

eally  referred,  one  "invests  money  at  the  risk  of  loss  on  the 

chance  of  unusual  gain,"  and  that,  according  to  the  Cen- 
tury dictionary,  i   statutes  speculation.     Men  have  made 

:\  profit  of  over  $100,000  in  18  months  from  an  expenditure 

of  less  than  $10,000;  we  have  also  known  them  to  make 

nothing  from  an  equal  expenditure,  ami.  if  anything,  the 
last  mentioned  investors  used  the  greater  care  and  had  the 

benefit  of  the  more  competent  advice.  As  geologists  and 
engineers,  we  would  like  to  believe  that  mining  can  be 
freed  from  risk,  but  the  facts  are  to  the  contrary,  and  we 

must  pin  our  faith  to  the  overbalancing  'unusual  gain'  that 
may  fairly  be  expected  from  a  certain  portion  of  our  ven- 

tures. There  are  men  and  companies  that  make  money  at 

.Toplin  and  in  other  lead  and  zinc  districts  through  times  of 
high  and  of  low  prices  alike,  but  to  do  so  necessitates  large 
capital,  so  as  to  spread  the  risk  and  average  the  loss.  The 

attractiveness  of  lead  and  zinc  mining  for  the  ordinary 

small  investor,  and  it  is  especially  attractive,  lies  in  the 
fact  that  it  is  always  possible  to  enter  the  business  with 
small  capital  expenditure  and  that  at  certain  times  the 

profits  are  so  large  as  to  make  a  "very  pretty  speculation" 
even  for  him  who  must  put  the  bulk  of  his  eggs  in  one  small 
basket.  Our  correspondent  was  pointing  out,  anil  in  this 

we  join  him,  that,  in  view  of  the  high  price  of  metals,  now 
was  an  especially  good  time  to  invest  in  lead  and  zinc.  We 

are  glad  to  note  that  in  the  Joplin  district  alone,  $400,00!) 
in  new  capital  is  said  to  bave  been  recently  invested.  That 
$175,000  should  have  come  from  so  careful  a  concern  as 

the  Consolidated  Mines  Selection  Co.,  speaks  well  for  the 
district.  In  Montana,  on  the  Pacific  coast,  and  all  up  and 
down  the  Rocky  Mountains,  there  is  an  active  search  for 
zinc.      The    movement   is   not    confined   to    America,    as   is 

ihown   by   tin'   interesl    in   Australia   ami   the   bud. In 
plants  in  Japaii.    Zinc  cons   pi  ion  ind  a 

-a  that   in  tonnage  loot   I  o  i- 

no«  -mall  when  measured  in  pen  output,    ah  ,,f 
which  g 

An  Unusual  Type  of  Mill 
The  Editor: 

sir    The  mill  of  the  Fori   Bidwell  Consolidated  Mines 

•  described  by  W.  n.  French,  in  your  iaat   t  June 
22,  has  one  novel   feature    that  the  rock-breaker  is  on  a 
level  with  the  battery  Hour  and  an  elevate  i  to  throw 

the  ore  into  the  bin  to  be  Fed  to  the  stamp-.     In  your  issue 

aoary  21,  1  described  this  "i-stamp  mill  as  follows: 
"The  mill   has  .">  stamps,    loot  I  lb.  each,  with  mortar  set   on 

concrete  base,  battery   posts  made  of  ]2  by  'Js  in.  timbers 
cast  iron  sole  plate-  01   irrele  base.      For  a  mill  of 

this  size  I  consider  it  most  economical  for  the  ruck  breaker 

to  be  pla   1  on  the  same  level  as  the  battery,  with  an  ele- 

vator to   III   e-bin.      'I'he    rock  breaker   is   here   under   the 
care  of  the  battery-man,  for  in  a  mill  of  but  5  stamps  one 

man  is  easily  capable  of  doing  all  the  work.  There  are 
other  advantages  in  this  construction,  such  as  less  height 
needed   for  ore-bin,   no   vibration    from   breaker   coi   uni- 

caled  to  bin  or  building,  the  breaker  is  always  in  sight  of 

the  millman  and  does  not  run  for  horn's  without  attention, 
a-  i-  o|i, -n  the  case  when  in  the  attic  of  the  ore  bin.  and 

tin  dust,  if  any,  is  at  once  settled  on  the  ground  instead  of 

filtering  down  from  the  ore-bin  to  every  pari  of  the  mill. 
"It  was  found  on  excavating  for  the  millsite  that  what 

appeared  to  be  a  porphyry  bedrock  was  underlain  by  tough 

blue  clay  of  unknown  thickness.  Ten  holes  4  ft.  deep  were 

drilled  into  this  clay,  the  bottoms  sprung  with  one-third  of 
a  stick  of  powder,  and  1-in.  rods,  previously  upset,  were 
cemented  in  and  turned  over  at  the  top.     The  concrete  was 
laid  on  this  foundation." 

It    will   be  seen   fr     this  that    the  rock-breaker  was  put 

on  the  battery-floor  level  with  the  live  stamps.  This  mill  was 
erected  primarily  to  treat  the  Mountain  Mew  ore;  which  is 

a  strictly  free-milling  ore,  as  SO  to  OOcf  can  be  extracted 
on  the  plates.  The  idea  of  putting  in  a  tramway  to  the 
Sugar  Pine  mine  and  the  addition  of  another  live  stamps 
were  later  considerations.  The  ore-bin  was  divided  into 

two  compartments,  one  for  the  coarse  ore  and  one  for  the 
line  and  the  broken  rock  from  the  breaker.  Mr.  French 

says  the  whole  product  goes  to  the  rock-breaker.  This  is 
not  so;  there  is  a  grizzly  for  the  ore  from  the  Mountain 
View  mine,  as  well  as  for  that  from  the  Sugar  Pine. 

When  ore  was  developed  in  the  Sugar  Pine  mine  it  was 

decided  to  build  an  aerial  tramway.  To  save  the  expense 

of  building  up  the  ore-bin  another  story  and  also  to  allow- 
as  much  fall  as  possible  between  the  two  terminals,  for  the 

tramway  goes  over  a  mountain,  I  decided  to  leave  the  rock- 
breaker  as  it  was  and  use  the  elevator  as  hitherto.  There 

was  no  I  rouble  and  a  rock-breaker  man  was  not  necessary. 

It  was  then  decided  to  put  in  another  five  stamps.  This  was 

done  with  snow  on  the  ground,  and  shortly  after  the  ma- 
chinery arrived  it  was  impossible  to  get  in  any  more  freight. 

On  making  the  excavation  for  the  new  five  stamps  it  was 

found  that  the  bed  of  blue  clay  dipped  downward,  neces- 
sitating a  higher  battery  block.  As  I  only  had  on  hand 

enough  cement  for  the  usual  size  of  block  I  fell  short,  and 
had  no  means  of  getting  any  in.  What  more  natural  than 
that  I  should  adopt  the  form  of  construction  that  in  other 
cases  lias  proved  successful  (Silver  Peak,  for  example), 

namely,  a  wooden  base  on  top  of  the  concrete  lor  the  mortar 
to  set  on.  Some  may  call  this  poor  construction,  hut  while 

not  as  good  as  an  all  concrete  block,  it  is  still  good. 
The  boiler  and  engine  in  use  for  the  live  stamps  was 

sufficient  to  run  ten  stamps  and  a  rock-breaker  on  a  pinch, 

but  could  not  run  ten  stamps,  a  rnck-breaker.  the  tram- 

way, and  elevator,  and  I  informed  the  officials  of  the  com- 
pany thai  five  stamps  must  be  shut  down  during  the  time 

the  rock-breaker  and  tramway  were  running.  I  had  in 
mind  at  the  time  that  power  would  have  to  be  increased; 

for  the  Sugar  Pine  ore,  not  neing  free  milling,  would  re- 
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quire  a  cyanide  process,  and  more  power  would  then  have 

to  be  applied.  This  second  battery  was  put  up,  but  not 

completed,  for  it  has  BO  ore-bin.  I  put  in  a  temporary 
chute  to  lead  ore  from  the  present  bin  to  the  new  battery. 

simply  to  try  it.  As  a  consequence  of  this  lack  of  ore- 
bin  the  structure  is  not  as  stable  as  it  should  be.  The 

ti rst  stamps  io  this  respect  are  excellent,  there  being  almost 
no  vibration  at  the  base  of  the  battery  posts. 

It  may  he  well  for  would-be  critics  to  consider  a  few 

items.  'I'lic  staff  correspondent  of  the  Mining  World  states: 
"This  also  applies  when  the  Ft.  Bidwell  Con.  company 

I  $40.(100  on  a  Ill-stamp  mill,  and  tried  straight  amal- 

gamation, which  saved  but  15%  of  the  heads  on  $100  ore." 
The  10-stamp  mill,  with  tramway  included,  did  not  eosl 
$20,000,  and  the  original  purpose  for  which  the  mill  was 
put  up  was  to  treat  the  Mountain  View  ore.  on  which 
it  saved  not  only  15%,  but  as  high  as  85%.  The  Sugar 
Pine  ore  did  not  come  until  later,  and  while  the  mill  saved 

better  than  15%,  the  company  was  not  in  a  financial  con- 
dition to  install  an  expensive  cyanide  plant  without  some 

knowledge  of  the  conditions   that  the  ore  required. 

Last  year  the  first  team  got  to  the  mine  in  July,  and 

the  season  practically  closed  in  November.  Both  mills 
were  erected  with  snow  on  the  ground,  and  if  anything 

was  missing  it  was  necessary  to  do  without  it.  This  re- 
quired some  figuring  at  times.  These  mills  and  tramway 

were  put  up  by  myself  with  what  local  help  I  could  train. 

The  uiic  carpenter  I  had  for  a  short  time  was  very  poor 

on  rough  timber  work.  The  construction  of  both  mill  and 
tramway  was  made  of  hewn  timbers,  which  cost  much  less 

than  sawed  lumber.  This  was  particularly  so  of  the  tram- 
way, which  crosses  a  rough  mountain,  with  the  timber  grow- 

ing   nearly    where   it    was   used. 
Algernon  Del  Mar. 

Bishop,  California,  June  24. 

Alaskan  Development 

The  Editor: 

Sir — After  a  continuous  residence  for  the  past  eleven  years 
in  Alaska,  and  having  been  a  close  observer  on  the  ground 
of  the  conditions  prevailing  here,  I  am  led  to  the  conclusion 

that  the  views  of  all  writers  on  Alaskan  development,  in- 
cluding the  utterances  of  W.  L.  Fisher  and  Gifford  Pinchot. 

are  much  too  narrow  and  distorted  to  form  a  safe  and  suc- 

cessful basis  for  government  action.  The  main  discussion 

in  the  press  has  magnified  the  importance  of  the  Bering 

river  and  Matanuska  coalfields  out  of  all  due  proportion, 
where  we  are  considering  the  600,000  square  miles  af  Alaska 

as  a  whole.  A.  H.  Brooks,  of  the  U.  S.  Geological  Survey, 
estimates  that  under  the  most  favorable  conditions  for 

shipment,  the  ocean  transportation  of  Alaskan  coals  would 

not  amount  to  more  than  1.000,000  tons  per  year,  which  is 
a  small  matter  when  we  are  considering  the  development 
of  so  large  a  public  domain  as  Alaska. 

As  matters  now,  and  for  a  long  time  past — more  than 

ten  years — stand,  the  fuel  and  timber  supply  of  Alaska 
have  been  so  bottled  up  that  they  have  not  been  available 
for  use  in  the  development  of  Alaska ;  and  that  is  the  reason 

why  Alaska  has  made  no  increase  during  that  time  in  popu- 
lation or  its  industries.  Under  present  conditions  the  ter- 

ritory is  on  the  decline,  and  must  so  continue  until  a  gov- 

ernmental policy  is  inaugurated  as  liberal  and  encouraging 

to  both  labor  and  capital  as  that  under  which  the  'States' 
were  so  successfully  developed.  We  must  still  now,  as  in 

all  our  past,  depend  entirely  on  the  prospector  and  pioneer 
to  discover  the  natural  resources  and  on  capital  to  develop 

them.  This  serins  too  apparent  to  require  further  con- 
sideration. Neither  of  these  forces  will  embark  in  develop- 

ment work  without  the  promise  and  prospect  of  suitable 
reward.  That  reward  always  has  been,  and  presumably 
always  will  be,  the  choice  of  ownership  by  the  discoverer. 

The  government  leasing  system  of  our  lead  and  copper 
mines  from  1S07  to  1S49  proved  a  dismal  failure  and  cost 
the  public  much  more  to  administer  than  it  returned  in 

rentals.  Many  citations  by  various  writers  of  other  coun- 

tries, where  it  is  said  government  leasing  systems  of  public 

lands  are  operating  successfully,  are  entirely  misleading, 

for  they  fail  to  further  inform  the  reader  that  all  these 

leasing  systems  provide  that  the  lessees  may  any  time 

during  the  term  of  the  leases  purchase  the  leased  lands  at 

a  price  stat%]  in  each  lease.  A  half  truth  may  be  more 
misleading  than  a  whole  lie.  All  writers  on  Alaska  en- 

tirely overlook  the  paramount  fact  that  the  coal  and  tim- 

ber is  of  vastly  greater  importance  in  promoting  the  de- 
velopment of  the  frost-bound  region  than  for  all  other 

purposes.  In  Eact,  Alaska  never  can  be  developed  to  any 
but  a  limited  extent  without  the  practically  full  and  un- 

limited use  of  the  coal  and  timber  scattered  to  the  farthest 

interior.  Of  the  12,000  square  miles  of  coal  measured,  so 

far  as  at  present  known,  the  larger  percentage  of  acreage 
lies  far  from  water  transportation,  but  contiguous  to  the 

many  mountains  containing  the  mineral  deposits.  Though 
most  of  the  interior  coal  measures  carry  lignite  coal,  it  is 

of  greater  value  in  developing  the  interior  than  all  the  coal 

in  the  Bering  river  and  Matanuska  fields  because  of  its 
proximity  to  places  of  local  consumption.  Railroad  lines  are 

important,  but  much  less  so  than  are  the  interior  fuel  and 
timber  in  the  early  development  of  Alaska.  Unless  the 

Government  shall  build  railroads  into  the  undeveloped  por- 
tions of  Alaska,  and  that  comprises  all  Alaska  except  a 

narrow  strip  along  tidewater,  these  roads  will  not  be  built 
until  development  shows  their  need,  or  until  they  will  pay 

to  operate.  Building  railroads  in  Alaska  much  ahead  of 
development  by  private  capital  is  out  of  the  question.  It 
would  be  like  building  mills  to  treat  ore  before  the  mines 

were  found  and  sufficiently  developed  to  produce. 
Leaders  of  ultra  conservation  who  found  their  theories 

before  they  (or,  indeed,  anyone  in  the  States)  knew  enough 

about  conditions  in  Alaska  to  frame  a  'working  hypothesis' 
will  fail  in  the  end  to  reap  renown  or  benefit  Alaska  by 

blinking  facts  that  are  sure  to  come  to  the  people  in  the 

near  future.  Alaska  is  too  large  a  national  asset  to  remain 

long  unknown.  Even  though  the  Government  could  secure 
net  returns,  which  I  emphatically  deny,  under  a  leasing 

system  applied  to  any  of  the  resources  of  Alaska,  it  seems 
clear  that  if  such  system  should  retard  the  development  of 

that  territory  it  would  not  he  desirable,  for  all  admit  that 

the  speedy  development  of  Alaska  is  paramount  in  im- 
portance. Unjust  and  extortionate  treatment  of  Alaska, 

either  by  the  government  or  by  capital  should  not  be  per- 
mitted. The  urging  of  a  leasing  system  as  a  cure  for  such 

an  evil  is  idle  and  foolish  in  the  extreme.  Everyone  knows 

that  the  American  people  are  demanding  that  capital  shall 
he  controlled,  and  the  present  administration  is  actively 

working  to  that  end.  Either  the  people  will  succeed  in  con- 
trolling or  regulating  capital,  or  our  government  will  take 

the  form  of  a  plutocracy  instead  of  a  republic.  If  our 

government  cannot  prevent  robbing  by  the  rich  and  power- 
ful in  the  States,  il  cannot  do  it  in  Alaska.  Any  leasing 

system  that  does  not  confer  the  right  of  the  lessee  to  pur- 
chase will  not  develop  Alaska.  It  will,  on  the  contrary, 

drive  out  of  business,  and  finally  out  of  Alaska,  every  pros- 

pector, pioneer,  and  poor  man  seeking  to  acquire  land  for 
himself  and  his  children.  All  Alaskans,  given  their  pref- 

erence, favor  the  right  to  purchase  what  they  discover,  and 
their  views  will  be  views  of  all  who  think  of  coming  to 

Alaska.  Who  then  will  develop  Alaska"?  Of  all  men  it  is 
not  likely  to  be  the  man  back  East  who  sits  in  his  easy 
chair  and  writes  for  public  consumption  and  with  the  hope 

that  he  is  making  a  national  figure  of  himself.  Alaskans 

are  as  like  as  two  peas  to  the  post-army  of  frontiersmen 
who  wjere  seeking  fortunes  and  homes  in  the  unexplored 
wilds  that  have  marked  our  frontier  boundary  since  the 
landing  of  the  Pilgrim  Fathers.  They,  of  all  men,  knew 
best  how  to  develop  the  regions  they  explored.  The 

country  wisely  listened  to  them  for  a  hundred  years  and 
never  once  found  them  in  error.  Will  the  country  listen  to 

them  once  again,  or  turn  a  deaf  ear  and  follow  the  leader- 

ship of  the  iiltia-consci  valinnists  as  applied  to  Alaskai' 
Alaska  has  thrown  down  the  shovel  and  pick  and  stands 
anxiously  awaiting  an  answer. 

Julius  Thompson. 
Katalla,  Alaska,  March  1. 
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Special  Correspondence 
DENVER,  COLORADO 

Imim  -     Minis..    CONDITIONS.      HUDMM     Mill.. 

smi.. ..im.  i  •      txn  TBI  Ln  Zinc  in 
|ii  u  im.     W  km  a  i 

status  ol  the  mining  industry  in  Colorado 
showi  'in  over  the  conditions  thai  have  existed 

t..i  the  past  fen  yean.  Manufacturing  c   ponies  and  en- 
en  are  active,  and  the  prospect  tor  a  stead]  improve 

meal  i«  good.  The  state  baa  about  passed  through  a  period 
Hi  depression  which  was  the  rasnll  of  a  Dumber  of  causes, 
etrief  among  which  wen  exhaustioti  of  high  grade  ore  dc 
posits,  inabilit]  to  treat  low  grade  ores  at  a  profit,  and 
diversion  ol  capita)  into  irrigation  and  bind  enterprises. 
Th<.  tirsi  hi  these  has  no)  been  remedied  and  there  is  do  im 

mediate  prospect  or  hope  thai  it  will  be;  bul  the  b   .1 

end  thinl  eaases  "t'  our  depression  have  been  largely  over 
come.  Tin-  treatment  of  low-grade  ore  is  no  longer  a  se- 

rious problem  from  the  metallurgical  point  of  view,  and 
the  tendency  to  withhold  money  from  irrigation  and  land 
projects  has  resulted  naturally  from  an  excess  of  such 

schemes  and  •■<  deficiency  of  water.  There  is.  therefore,  a 
strong  probability  that  more  capital  will  now  be  available 
for  sound  mining  ventures. 

Following  the  lead  of  the  Hudson  mill  in  the  Idaho 
Springs  district,  where  Buccess  was  attained  in  eyanidine, 
silicJous  Bulphide  ores  having  an  average  value  of  $10  per 
ton,  the  owners  of  the  old  Newhouse  tunnel  have  decided 
lo  erect  a  large  custom  mill  at  the  tunnel  month  in  which 
will  be  employed  a  combination  process  of  amalgamation, 

concentration,  and  cyanidatinn.  The  plans  call  I'm-  a  lion- 
ton  sampling  department,  ami  three  mill-units  of  ion  tuns 
each.  For  the  present  only  the  first  mill-unit  will  be  con- 

structed, and  it  «ill  be  completed  and  placed  in  commission 
iliis  fall.  Excavation  lias  been  Btorted  and  machinery  is 
m.w  being  purchased.  The  new  plant  will  embody  the  latest 
in  milling,  and  is  expected  to  materially  increase  the  mineral 
output  of  the  district 

In  the  Tellurite  district  the  remodeling  of  the  Smuggler- 
[Tnion  ami  Tomboy  mills  is  progressing  rapidly.  At  the 

er  a  complete  cyanide  equipment  has  been  added  for 
the  treatment  of  slime,  in  addition  to  making  changes  in 
the  stamp-mill,  where  Wilfley  and  Deister  tables  have  re- 

placed the  old  Gilpin  county  bumping  tables.  At  the  Tom- 
boy mill  some  changes  have  heen  made  in  the  ore-dressing 

system  whereby  the  mixed  lead  -iron-zinc  ore  will  be  sep- 
arated into  three  shipping  products  without  the  use  of 

electrostatic  or  electromagnetic  processes.  The  suit  of  the 
Smuggler-Union  against  the  Liberty  Bell  for  damages 
amounting  to  $1100,000  for  trespass  and  unlawful  extraction 
of  74,000  tons  of  ore,  was  heard  in  Denver  during  the  first 
week  in  June.  The  case  was  hotly  contested,  and  several 
experts  were  employed  by  both  sides.  Toward  the  end  of 

the  trial  the  Liberty  Bell  made  a  defense  of  innocent  tres- 
pass and  claimed  that  only  53.000  tons  of  ore  had  been  taken 

from  Smuggler-Union  ground.  The  jury,  seemingly,  failed 
to  consider  the  defense  of  innocent  trespass,  for  in  its  ver- 

dict it  awarded  the  Smuggler-Union  damages  amounting  to 
$403,000.  This  is  one  of  the  largest  damage  awards  ever 
brought  in  by  a  jury  in  the  federal  court  in  Colorado.  The 
Liberty  Bell  company  will  file  a  motion  for  a  new  trial. 

Inquiry  for  zinc  mines  is  greater  than  for  many  years 
past,  and  a  number  of  important  sales  are  being  considered. 
Developed  mines  are  scare,  but  the  satisfactory  state  of  the 
metal  market  and  the  prospect  of  good  prices  for  zinc  has 
had  the  effect  of  stimulating  search  for  prospects  or  partly 
developed  properties.  Owners  of  well  developed  mines  are 
in  a  position  to  realize  good  prices  for  their  properties, 
and  are  not  anxious  to  sell  under  present  conditions.  The 
Leadville  district  especially  is  doing  a  good  business  in  zinc 
ore,  and  a  large  tonnage  of  both  carbonate  and  sulphide 
ore  is  being  shipped.  The  smelters  are  taking  carbonate  ore 
of  a  lower  grade  than  formerly,  and  some  contracts  have 
been  made  for  ore  carrying  as  little  as  20%  zinc. 

i.nlile  .it  lb.  .ii.  which  i 

in    temporarily    closing    that    proper!}    .tunc  S,    has 
•  tiled,   and    tin-    p  •  i   .1    t..    WOI I         i 

ijiieolion  ol  involved,  nted  their 
rnae  m  a  mo*t  courteous  ami  friendly  manner  to  the  man 

■  ui,  nod  the  latter  confei  red  personally  with  the  mi 
at  a  public  meeting,    Tlie  following  schedule  was  asked  by 
the  miners:  timbermen,  -  1.50  i  er  day  ;  machine  mi 
miners,  -howlers,  and  (rani  The  schedule  ml 

differed  from  tins  only  in  the  wages  for  shovelera  and  tram 
oners,  who  were  paid  $2.75  per  day.  a-  in  the  Leadville  .lis 
iriit.  Although  Mr.  Davis,  the  manager,  frankly  pointed 
out  to  the  men  thai  lie  believed  lhal  waget  should  be  graded 

irding  to  skill,  and  that  miners  should  properly  receive 
a  higher  wage  than  trammers  ami  Bhovelers,  he  acceded  to 
their  wishes  and  anno   cd  that  the  schedule  proposed  by 
the  men  would  be  adopted.    A-  i  pure  question  of  Bocii 
he  believed  that   the  change  was  wrong  in  principle,  bill,  in 
asmueli  as  a  similar  change  had  I   n  considered  at   Lead 
villo,  he  was  willing  to  be  governed  by  the  proposal  of  the 
miners.  Thi  possible  effeel  of  the  change  on  the  discipline 
of  the  mine  was  pointed  out  to  the  men.  hut  they  assured 
the  management  of  their  heart]  on  in  improving 
the  efficiency  of  tin  work.  It  is  expected  thai  the  mine  will 
he  iii  full  operation  about  duly  1.  but  future  operation  will 
depend  on  the  success  in  bringing  about  eeoi   lies  which 
are  so  necessary  in  a  low-grade  mine. 

JOPLIN,  MISSOURI 

Prospecting  Companies  bob  Persons  of  Limited  Means. 

Experiment   in-   shut   Raising,    Concrete   col- 
lar to  Protect  Shaft  from  Floods,     Zinc  urn  Lead 

Notes. 

Co-operation  in   churn-drilling  is  In   ming  popular  with 

persons  of  limited  means  in  the  Joplin  district.  The  sys- 
tem may  be  adopted  in  other  localities  where  mining  con- 

ditions are  similar.     A  company  i   sists  of  50  shares,  the 

cost  of  each  being  $■">  per  month.  A  secretary  is  chosen  at  a 
nominal  salary,  say  $25  pel1  month.  A  churn-drill,  costing 
possibly  $2000,  is  purchased  on  payments  of  about  $100  per 
month.  These  expenditures  leave  about  $125  per  month  I" 
pay  for  the  drilling  expenses.  Leases  on  virgin  land  are 

obtained  at  Hi',  royalty  or  less.  If  the   nopany  is  fortun- 
ate in  finding  ore  in  any  of  the  first  few  holes  sunk,  it  is 

quite  likely  an  operating  company  can  be  found  to  take 
over  the  lease  at  an  advanced  royalty.  Thus  the  prospect- 

ing company  may  receive  a  royalty  of  20  or  even  25$  "I 
the  ores  sold,  depending  on  its  richness,  and  in  turn  pay 

the  10',  royalty  to  Hie  laud  owner.  Or  possibly  the  pros 

peeled  lease  may  be  sold.  In  either  ease  the  shareholder 
reaps  a  big  return  on  his  investment.  Several  companies 
of  this  type  are  now  operating  in  the  district,  and  in  almost 
every  instance  the  shareholders  are  getting  good  returns. 

At  the  Nowata  mine  a  shaft  is  being  dug  from  the  bot- 
tom up  instead  of  from  the  top  down,  and  this  is  the  only 

instance  of  the  kind  in  the  district.  The  shaft  was  started 

in  the  roof  of  a  drift,  220  It.  beneath  the  surface.  Hugh 
Correll,  superintendent,  is  keeping  careful  cost  figures  and 
reports  a  great  saving  with  the  shaft  now  at  a  point  about. 
10(1  ft.  above  the  drift.  The  method  of  procedure  is  un- 

usual. An  ordinary  Sin.  drill-hole  was  sunk  at  a  point 
where  it  was  necessary  to  sink  the  new  shaft.  This  hole 
penetrated  the  drift.  A  boiler,  bolster,  and  derrick  were 
placed  above  the  drill  hole  and  through  it  a  heavy  wire 
cable  was  lowered,  being  attached  at  the  bottom  lo  a  sub- 

stantial platform,  containing  an  air-drill.  The  platform  is 
raised  into  the  shaft  as  though  it  were  S  cage.  A  drill- 
man  prepares  the  rounds  of  holes  in  the  lop  of  the  shall. 
which,  in  this  case,  corresponds  to  the  bottom  of  the  average 
shall.  A  powder-man  loads  the  rounds;  the  cage  is  lowered 
to  a  point  "f  safely  in  the  drill,  pulled  slightly  lo  one  side 
to  escape  the  shower  of  broken  rock,  and  the  shots  are  Bred 
by  electricity.  All  the  costs  of  shoveling  the  broken  rock 
into  labs  to  lie  hoisted  and  the  heavy  costs  of  pumping  in 
a  newly  sunk  shaft  are  eliminated.  The  saving  in  time  also 

is  proving  a  big  factor  in   favor  of  this  novel  shaft-digging 
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system.  The  Yellow  Jacket  mine,  in  a  district  flooded  be- 
lli several  feel  of  water  when  a  near-by  river  rises,  has 

overcome  the  trouble  by  the  construction  of  a  concrete  col- 
lar about  the  shaft.  By  a  small  investment,  0.  W.  Sparks, 

manager  of  the  mine,  has  saved  thousands  of  dollars  which 

would  have  been  expended  in  pumping.  The  collar  is  sub- 
stantially constructed  and  is  0  ft.  high;  sufficient  to  rise 

above  the  highest  floods  on  record. 

Almost  $400,000  in  outside  capital,  some  of  it  from  for- 
eign countries,  has  been  invested  in  Joplin  mines  within  the 

past  few  weeks.  The  largest  sale  was  that  of  the  Mary  C. 

mine,  owned  by  Thomas  Coyne,  to  the  Consolidated  Mines 

Selection  Co..  Ltd..  of  London,  England,  for  $175,000.  The 

Taylor  Snapp  tract  of  4110  acres  sold  to  the  M.  W.  Sheri- 

dan Syndicate,  oi'  Chicago,  for  $150,000.  The  Katy  Lou 
mine  Bold  to  the  Hydraulic  Mining  &  Milling  Co.,  of  New 

York,  tor  $50,000.  The  Birthday  mine  sold  to  the  Nonan- 
doga  company  for  $5000.     Zincblende  is  strong  at  $53  to 
$59,   basis  of   lilKf    metallic   zinc,    with   choice   lots   bringing 
$62.     Lead  ore  is  stronger  at   $58  to  $60. 

BLACK  HILLS,  SOUTH  DAKOTA 

Production  of  Wasp  No.  2. — Electric  Power  for  the 

Homestake. — Electric  Furnace  for  Deadwood  Com- 
pany. 

Wasp  No.  2,  during  May,  paid  $15,000   in  dividends. 
This  was  earned  on  the  handling  of  15,200  tons  of  ore  thai 
returned  a  little  less  than  $2  per  ton.  The  introduction  of 

a  number  of  labor-saving  devices,  the  most  important  of 
which  is  j  steam-shovel  for  strippim_r  overburden,  lias  made 

this  accomplishment  possible,  'flic  ore  is  a  quartzite,  mined 
in  open-Outs,  and  is  crushed  to  about  Yg-in.  mesh  and  cya- 
nided.  During  the  past  month  some  unusually  high- 
grade  ore  has  been  shipped  to  smelters,  but  the  proceeds 
were  not  available  for  the  May  distribution  of  profits.  This 

material  has  averaged  more  than  $250  per  ton.  It  is  only 
a  small  body,  occurring  under  the  quartzite,  and  is  removed 
after  the  quartzite  i>  mined,  so  that  the  tonnage  is  com- 

paratively small,  and  DO  particular  effort  is  made  to  hurry 

ils  production.  General  samples  assayed  around  $275  per 
ton,  and  the  screenings  gave  better  than  $8000  per  ton. 

II.  ('.  Osterman,  who  has  a  lease  on  the  Merritt  mine,  at 
Galena,  is  opening  up  this  old  property  and  taking  out  a 

first-class  grade  of  lead-silver  ore.  The  streak  is  not  large, 
but  then-  is  enough  of  the  ore  in  sight  to  make  it  an  at- 

tractive proposition.  He  intends  to  make  regular  ship- 
ments to  the  Omaha  smelter. 

The  Kiemer  Cold  Mining  &  Milling  Co.  was  recently  or- 

ganized with  the  following  officers:  H.  H.  Kiemer.  presi- 
dent; Olaf  Seim,  vice-president;  Mrs.  Elizabeth  R.  Kiemer, 

treasurer;  Jose  Simmons,  secretary,  all  of  Deadwood.  The 

company  has  210  acres  of  ground  adjoining  the  city  limits 

of  Deadwood,  where  there  is  a  large  showing  of  phonolite 
porphyry.  On  the  surface  careful  sampling  lias  shown  an 
average  of  $5.20  per  ton  for  a  width  of  30  ft.,  and  the  com- 

pany intends  to  thoroughly  develop  this  shoot.  The  Echo 
company,  at  Maitlaml.  will  soon  resume  work  in  its  shaft. 

which  is  now  75  ft.  deep,  with  the  intention  of  quickly  com- 
pleting it  to  2011  It.  This  decision  was  arrived  at  recently 

when  some  Eastern  parties  who  are  heavily  interested  in 
the  properly  visited  it.     An  electric  hoist  will  be  installed. 

The  work  of  electrifying  the  Homestake  property  is  pro- 
gressing   ai    a    g   1    pace.      All    of    the    stamp-mills    were 

equipped  with  the  new  power  some  weeks  ago.  and  this 
week  Ihe  work  of  placing  motors  for  driving  the  crushers 
was  completed.  The  crushers  are  put  at  the  different  shafts 
where  me  is  hoisted,  and  had  previously  been  operated  by 
independent  I  orlias  engines.  The  New  Reliance  company 
has  levied  an  assessment  of  lc.  per  share  to  take  care  of 
floating  indebtedness  ami  make  some  few  changes  prepara- 

tory to  starting  the  mill.    Cince  the  return  of  good  weather 
the   Bismarck  company  has   pul    a   g   1  crew  of  carpenters 

at  work  on  the  completion  of  its  mill,  adjoining  the  "Wasp 
No.  2.  and  every  effort  will  ho  made  to  finish  the  plant  this 
summer.     The  severe  winter  made   it  necessary   to  suspend 

constriction.  The  Deadwood  Zinc  &  Lead  Co.  annoui 

that  it  has  decided  t"  erect  an  electric  furnace  for  smelling 

its  ore.  The  ore  carries  about  II',  zinc,  5%  lead,  $5  gold, 
and  5  0Z.  silver  per  ton.  There  is  an  immense  quantity  de- 

veloped, and  l#ts  which  have  been  made  assure  the  officers 

that  electric  furnace  will  save  a  high  percentage  of  the  con- 
tents at  a  moderate  cost. 

The  Castle  Creek  dredge  at  Mystic  is  in  operation,  ami 

will  be  put  in  condition  to  withstand  the  coming  winter  and 

operate  continuously.  Last  year,  the  first  season  it  op- 
erated, was  productive  of  good  results,  both  financially  and 

from  a  technical  standpoint.  Several  things  were  learned 
about  the  ground,  with  the  result  that  during  the  winter 

suspension  a  number  of  changes  were  made  that  should  in- 
crease the  efficiency  of  the  boat.  The  main  trommel  has 

been  lengthened,  iron  rings  inserted,  and  a  pump  added  to 
throw  a  constant  stream  of  water  into  the  trommel.  These 

changes  are  planned  to  break  up  clay  balls  which  it  was 
discovered  carried  off  a  portion  of  the  gold.  Other  minor 
changes  have  been  made.  The  Golden  Summit  mill  at  Hill 

City   is   operating  continuously  on    a    vein   5   to   (i   ft.   wide 
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WASP  No.  2  MILL. 

that  contains  a  2-in.  streak  of  rich  ore.  This  material  is 

being  sacked.  The  Forest  City  mill  near  Hill  City  is  rap- 
idly nearing  completion,  and  is  one  of  the  most  complete 

"-tamp  plants  in  the  Black  Hills.  This  property  contains 
a  small  body  of  high-grade  ore,  practically  all  of  which  is 
free  milling. 

WASHINGTON.  D.  C. 

Consideration  of  Appropriation  Bills. — Survey  Appro- 

priations Yotep. — Economizing  on  the  Bureau  of 
Mines. 

Interest  at  Washington  the  last  two  weeks  has  naturally 
centred  on  the  two  conventions,  none  the  less,  business  is 

being  transacted.  In  the  House  the  Sundry  Civil  bill  was 
taken  up  June  14  and  has  brought  out  some  sharp  debate. 

though  not  the  usual  fireworks.  After  an  earnest  consid- 

eration of  the  food  served  at  Soldiers'  Homes,  with  reading 
in  detail  of  menus  that  made  the  reporters  want  to  go  out 

and  get  a  bite,  the  annual  contest  between  the  cow  and  the 

oleomargarine  trust  came  up.  This  time  the  cow  lost.  In 

the  course  of  debate  on  the  proposal  to  abolish  local  Regis- 
ters and  Receivers  of  the  land  office,  A.  W.  Rucker.  of 

Colorado,  tried  to  persuade  Congress  to  turn  over  the  re- 

maining public  lands  to  the  States,  but  received  little  en- 
couragement. The  annual  effort  was  made  to  reduce  the 

appropriation  for  protecting  the  public  lands  from  land 
thieves,  after  which  the  committee  steam-rollered  F.  W. 

Mondell,  who  thought  that  at  least  $50. Illlll  per  year  should 

he  -pent  in  Wyoming  on  surveys.  The  Geological  Survey 

appropriation  aroused  neither  comment  nor  opposition,  re- 
calling Ihe  happy  country  that  had  no  history,  rather  than 

'the  watch-doe's  honest  bark'  that  characterized  the  'welcome 

as  we  drew  near  home'  in  the  good  old  days  of  Ilolman 
from  Indiana.  However,  the  Bureau  of  Mines  provoked  a 
storm.  The  committee  had  granted  an  increase  of  $55,000 
for  fuel  testing,  but  the  best  efforts  of  M.  D.  Foster  failed 

to  gel  a  special  appropriation  of  $50,000  for  'investigations 
and    inquiries   into  the   mining  and   treatment   of   ores   and 
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.in.l  .1.   Ii    Mi    whose 

Utile  aniekersee  is  always  working,  saw  to  it  thai  il 

be  «  i  •■  inapewti   n  _\hi~kti  ii  siniii  i„.  paid  for 
inda.    Tin-  la.-i  thai  l be  inspeetot 

authorized  to  us.,  a  sleeping  eai  it   In   uld  Bud  one  was 
t«»i  much,  ami  tin-  iit'in  eras  axeiaad  t   i  the  lull  with  ■ 
rash.    s..  careful  an. I  virtuous  had  the  Commit!   [  the 

Whole  become  by   t hut   time  thai   it   indignantly   refused 

t..    authorise   the    Secretin-]    to   aoeepl    land    for    labors 
■witch  traeke  far  mine-rescue  esrs  il  offered  for 

nothing  t..  the  Qoven   nt     In  the  interest  of    nomy 
ran)  will  !>«•  paid.  Then  having  corrected  the  totals  and 
adjusted  its  papers  the  House  passed  t.>  the  next  item,  na- 

tional parks,  and  hurried  on  the  'pork,'  public  building 
bills,  in  the  Senate  there  lias  been  much  official  debate 

over  the  army  appropriation  Mil.  and  unofficial  discussion 

whether  V.  K.  Warren,  of  Wyoming,  is  to  be  allowed  to 

keep  liis  fori  and  promote  his  nephew*  It  is  reared  thai 

the  veto  bj  the  President  will  prove  too  popular  and  thai  a 
choice  will  ii   |  to  be  made  between  nephew  and  fort    tnci 
dentally,  the  tariff  has  I   q  discussed  in  a  desultory  way. 
bul  the  tariff,  like  toe  poor,  will  always  be  with  us,  and  no lis  hurried. 

LONDON 

Revival  oi    Interest  is  Cornwall.— Formation  or  New 

Companies.    Profitable  Operations  on  Tailings. 

Cornwall  is  at  the  present  time  attracting  attention  once 

more,  and  appears  t..  be  al  tin-  threshold  of  another  period 
of  renewed  prosperity.    For  instance,  John  Taylor  &  Sons 

are  assuming  the  manage   nl  of  the  Droskyn  and  Wheal 
Ramoth    tin    mines    near    Newquay.     A    syndicate    called 
Droskyn  Syndicate  Limited  has  been  formed  with  a  capital 

.it  £7000  to  acquire  these  ancient  shallow  mines  and  t<>  carry 
"in  the  preliminary  work  advocated  by  .lames  Roberts,  who 
is  the  prime  mover  in  the  scheme.     The  re-entry  of  John 

Taylor  &  Sons  into  Cornish  mining  is  a  noteworthy  event. 
It  is  to  be  hoped  that  their  experience  this  time  will  he  more 
fortunate  than  their  last  venture  in  East   Cornwall,  namely. 
Drakewalls.     They  are  now  starting  on  rational   lines,  and, 

before  erecting  expensive  mining  and  ore-reduction   plant, 
propose  to  lest  the  property  by  clearing  and  nnwatering  the 
Droskyn  hoisting  shall  and  then  extending  the  40-fm.  level 
on  the  main  lode  in  both  directions,  and  proving  the  backs 

so  laid  open  by  means  of  raises.     If  this  preliminary  work 
gives  satisfactory  results,  a  company  is  to  be  formed  with 

a   nominal  capital  of  £118,000,  of  which   £60,000   will  be 
working  capital.    It  is  satisfactory  to  note  that  the  grantee 
of  the  lease  is  content   to  transfer  the  option   in   exchange 
for   8000    fully    paid    shares    in    the    larger    company    when 

formed,  so  that  the  whole  of  the  capital  of  the  syndicate  is 
available  for  prospecting.     The   formation   of  the  West  of 
England  Tin  Corporation  is  another  noteworthy  event.     This 
private  company  has  been  organized  to  acquire  and  deal  in 

mining  claims  in  the  Wesl  of  England,  and  generally  to  act 

as  an  exploration  company.     The  capital  is  £50,000,  all  of 
which  will  be  available  to  carry  on  operations.     The  direc- 

torate  includes  John  Gilbert   and  Horton  Bolitho,  both  of 

Cam   Brea   &   Tincroft  Mines,   and   A.   V.   Agar  Robartes, 
while  E.  S.  King  is  associated  with  the  company.     It  is  in- 

teresting to  find  that  Lord  Clifden,  through  his  son.  is  active 

in  the  revival  of  the  country's  chief  industry,  and  it  is  to  be 
hoped  that  some  of  the  other  large  landowners  will  follow 

his  excellent  example.    Such  a  company  as  this  can  do  much 

to   direct   attention   to   the  mineral   resources  of   Cornwall, 
and,  controlled  by  practical  men,  should  have  a  successful 
future. 

The  reward  of  vigorous  development  in  a  good  district 
is  clearly  shown  by  recent  discoveries  made  on  the  Cam 

Brea  &  Tincroft,  and  the  lesson  should  not  be  lost  sight  of 
by  those  other  mines  in  the  country  which  are  content  prac- 

tically to  mark  time  in  this  respect.  The  320-fm.  cross-cut 

has  intersected  Duncan's  lode  at  97  fm.  from  Martin's  East 
shaft.  The  full  width  is  not  yet  known,  but  for  the  first 

8  ft.  it  assays  30  lb.  of  black  tin  per  ton.    It  is  interesting 

'   le  that  it  ■  .1  bj  lb.-  late  management  that 
this  c   em  would  reach  the  lode  al  i  tax, 
but  ni   the  ihareholdi  whan 

■:v    B0    fm.   had    b   Iriven,    Mr.    King,    who   had    n 

surveyed  the  position,  said  he  though!    100  fm.   would  Ix- 
nearer  the  mark,  an. I  this  proves  t..  I..-  the  ease.     \ 
.leal  of  criticism  locally  has  been  leveled  al  Mr.  King  on 

this  point,  but  In-  must  now  be  glad  thai  be  shirk  t..  his 

guns.  1'he  other  discovery  is  the  North  lode  .,t  the  lii"  fm. 
level  from  Highburrovi  East  shaft,  which,  at  the  point  of 
intersection,  was  :t'_.  ft.  wide  at  EIO  lb.  of  black 
tin  per  toii.    This  I...].-,  however,  has  always  been  patchy 
where  worked  in  other  parts  ..I  the  property,  so  il  will  be 

Safer  to  await  further  development  before  Working  much  of 

it.      Ten    rock-drills  are   now    In   operation    at    Cain    Bl 
Tincroft  solely  on  development,     for  the  Brat  Bve  months 

of  the  year  34,328  tons  of  ..re  lias  been   treale.l.  producing, 
a   ding  to   the  ticketing   sales.    Ill    tons  of  black    tin.   or 

27  lb.  per  Ion.     The  concentrate  has  realized  £47,281,  or  an 

average  price  of  £115  per  ton.    It  is  quite  evident  thai  the 
Current    si\  months  will  show  r   id  figures  all   round,  and 

the  '.'loss  profit  should  exceed  ihal  shown  ill  the  best  half- 

year  so  far  iu  the  company's  history,  when  an  amount  of 
£10,162  was  earned.  In  BpiU  of  the  greater  development, 
the    normal    working   cost    has    not    increased,    although,    of 

  ■se,  the  advance  in  the  pri   f  coal  owing  to  ti   ..al 
strike  ha.l  an  adverse  effect,  tor  1,500,000  gal.  of  water  is 

being  pumped  each  24  hours  by  the  live  pumping  engines. 

Experiments  have  recently  been  made  by  Mr.  King  with  a 

revolving  huddle,  which,  by  means  of  scythe-shaped  knives, 

automatically  removes  the  three  products   entrate,  mid- 
dling, ami  tailing,  and  so  does  away  with  the  heavy  labor 

involved  by  the  shoveling  on  the  buddle,  a  point  to  which 

visiting  engineers  t * >  Cornwall  have  so  often  directed  atten- 

bon. 
The  Cornwall  Tailings  Co.  started  eighteen  months  ago  to 

(real  the  vast  dumps  at  Cam  Urea  &  Tincroft.  The  moving 

spirits  financially  were  Australians  connected  vvith  Broken 
Hill  and  other  milling  interests  in  the  Commonwealth.  The 

results  obtained  show  that  the  company  is  one  of  the  nest 

profitable,  if  not  the  most  profitable,  in  all  Cornwall.  A 
review  of  the  yearly  report  for  the  period  ended  February 

20  last  will  be  of  special  interest.  A  profit  of  CU.2I>4  was 

made,  out  of  which  a  dividend  at  the  rate  of  2or'c  was  paid. 
In  addition,  a  reserve  fund  has  been  set  aside  for  deprecia- 

tion, amounting  to  £5000.  The  tonnage  treated  was  62,578 
wet  Ions,  including  the  re-treatment  of  6643  Ions  of  by- 

products; thus  the  weight  of  tailing  handled   fr    the  dump 

was  55,935  wet  tons,  equal  to  47,535  dry  tons,  assaying  20.9 
lb.  ..I  metallic  tin  per  ton  (as  compared  with  10  lb.  for  the 

previous  year),  and  containing  a  total  of  -142  tons  of  metal- 
lic tin.     From  this  was  recovered  '277  tons  of  black  tin,  con- 

taining   170   tons  of  metallic  tin,  the  gross  value   of  which 

was    £31.360,    which,   less   smelter   charges,   £3534,   and    cost 

of   purchase,  treatment,  etc..   £12,658,  left  a  working  profit 

of   £15,188,   from    which    head-office   charges,    depreciation, 
etc.  £3924,  must  be  deducted  to  arrive  at  the  net  profit  of 
.£1  1.2(14.  stated  above.     The  recovery  of  170  tons  of  metallic 

I  in  equals  an  extraction  of  3S..V;  of  the  tin  contained  in  the 

tailing  as  shown  by  chemical  analysis.    The  interesting  state- 
ment thai  13  lb.  of  black  tin  per  ton  was  extracted,  whereas 

the  vanning-assay  ..i  the  (ailing  only  showed  10  lb.  per  ton, 

makes  it  clear  that,  on  a  large  scale,  a  more  complete  ex- 
traction of  slime  tin  is  possible  than  by  the  vanning-assay 

method.     The  gross  value  of  tin  extracted  per  ton  of  wet 

tailing  was  lis.  2'gd..  less  smelling  costs,  Is.  3d.,  leaving 

0s.  ll'.jd.  per  ton.     The  costs  of  purchase,  treatment,  etc., 

including  the  re-treatment  of  by-products,  amounted  to  4s. 
(id.  per  ion.  leaving  a  profit  of  5s.  5Vjjd.  per  ton.    The  new 

pipe-line,  through  which  it  is  proposed  to  pump  the  tailing 
by  aid  of  water,  will  shortly  be  at  work,  and  this  change 

from  carting-  the  stuff,  it  is  anticipated,  will  save  5d.  per 
ton.     It  is  estimated  by  Arthur  Richards  that  there  still  re- 

mains   1.100,000   tons   of   tailing   for   treatment.     Ross   K. 

Macartney,    for    several    years    chief    engineer    at    Mount 

Bischoff,   has  recently  been  appointed  general  manager  of 
the  works. 
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BOSTON 

Strike  at  Refineries  Affects  Copper  Stocks. — Report 

OF  Lake  Copper  Co.  —  Unfavorable  Showing  of 

Utah  Consolidated. 

The  East  has  not  yet  had  a  repetition  of  the  extremely 

hoi  weather  which  last  year  characterized  June  and  July, 

and  caused  a  considerable  curtailment  of  copper  refinery 

•  'lit put.  but  there  has  been  something  of  a  stand-oS  with 

last  year's  conditions  in  the  strike  situation  at  Baltimore 
and  Perth  A  in  boy.  This  strike  affecting  the  Guggenheim 

interests,  lias  been  protracted  fur  over  a  month  and  will 

undoubtedly  be  a  substantia]  factor  in  holding  down  the 

copper  deliveries  t < >  In-  announced  by  the  Copper  Producers' 
Association  early  in  July.  It  seems  that  labor  complica- 

tions came  at  the  psychological  moment  to  further 

strengthen  copper  metal  conditions.  With  the  further  de- 
crease of  visible  stocks  abroad,  and  the  trouble  experienced 

at  these  important  Eastern  refinery  plants,  there  is  no  pros- 
pect of  any  increase  in  copper  stocks  daring  the  Summer, 

and  the  chance  of  cheaper  copper  seems  remote.  The 

political  situation  has  apparently  no  bearing  upon  copper 
metal  sentiment.  There  is  a  strong  combination  of  natural 

trade  forces  sustaining  copper  even  at  the  present  high 

levels,  and  this  seems  to  measurably  override  any  unfavor- 
able factors  in  the  market. 

In  the  Lake  Superior  district  the  possibility  of  important 

lode  discoveries  keeps  Boston  guessing.  The  Houghton 
Copper  Co.,  the  shares  of  which  arc  traded  in  on  the  Curb 

here,  has  lately  been  active  and  advanced  in  quotations. 

This  is  due  to  the  company  finding  the  rich  west  lode  which 

was  opened  up  by  the  adjoining  Superior  mine.  Houghton 
has  heretofore  beetr  a  neglected  and  inactive  stock  though 
its  developments  are  reported  to  have  been  for  some  time 

in  favorable  ground.  The  present  discovery  is  said  to  hi' 
one  of  (he  richest  showings  ever  made  south  of  Portage 
lake.  Houghton  has  a  small  share  capitalization  and  its 

position,  sandwiched  between  Isle  Royale  and  Superior, 
gives  the  stock  a  prospect  of  much  promise.  News  re- 

cently received  from  Isle  Royale.  Superior,  and  Houghton 
points  to  important  ground  being  opened  in  that  territory. 
The  Hancock  shaft  has  cut  at  the  bottom  rock  heavily  im- 

pregnated with  copper,  that  is  believed  to  be  the  Pewabic 

lode,  making  the  subsequent  proceedings  of  great  impor- 
tance to  Boston.  The  annual  report  of  the  Lake  Copper 

Co.  has  been  the  subject  of  study.  It  showed  a  balance  of 

quick  assets  over  all  indebtedness  of  $87,512,  of  which 

$59,462  was  cash.  Notwithstanding  this  greatly  reduced 

amount  of  working  capital.  William  A.  Paine,  president 
of  the  company,  gives  the  assurance  that  no  new  financing 

will  be  necessary.  The  company  has  placed  and  paid  for 

all  of  its  important  equipment,  and  is  now-  developing  it- 
capacity  to  shipments  of  500  tons  of  rock  per  day.  From 

these  shipments,  and  a  17^..-.  copper  market,  it  is  figured 
that  the  company  will  be  self-sustaining.  Lake  now  has 
the  benefit  of  an  experienced  and  conservative  management. 
Lake  is  a  rich  mine  and  should  make  good,  despite  the  fact 

that  its  recovery  now  is  but  little  better  than  15  lb.  of  cop- 

per per  ton.  This  does  not  include  mass  and  barrel  copper, 
which  is  shipped  direct  to  the  smelter,  enabling  the  com- 

pany to  increase  its  average  content  somewhat  above  the 
present  recovery.  The  tremf  of  the  Lake  lode  has  not 

yel  been  definitely  ascertained.  The  dip  to  the  west  is 
now  less  than  it  was  some  months  back,  and  while  exten- 

sive underground  work  has  I   ,,  done,  no  intelligent  theory 
as  to  its  direction  or  correlation  with  other  formations  in 
the  district  can  he  made. 

It  is  evident  that  t'tah  Consolidated,  at  one  time  the greatest  mine  of  the  Bingham  district  and  the  lowest  cost 

copper  mine  in  the  world,  is  in  danger  of  passing.  For 
the  past  two  or  three  years  Boston  has  been  receiving  peri- 

odical sensational  i   ounts  about  the  decline  of  this  prop- 
erty. Last  year  certain  Boston  interests,  believing  that  the 

management  had  acted  disingenuously  with  the  stockholders 
and  the  public  in  the  giving  out  of  particulars  concerning 

the  physical  conditi   t   the  property,  made  an  effort  to  ' 

wrest  control  from  the  Broughton  crowd.  The  effort  came 

within  an  ace  of  succeeding,  though  it  was  not  renewed  this 

year.  Early  in  the  year.  Boston  was  regaled  with  the  naive 
statement  that  Utah  Consolidated  was  fast  turning  into  a 
lead  mine.  1»  will  he  remembered  that  it  was  originally  a 

gold  mine,  at  a  time  before  Bingham  developed  into  im- 
portance as  a  copper  producer.  When  the  mine  turned  into 

a  copper  producer,  tor  a  period  it  was  considered  the  big- 
gest copper  mine  in  Bingham.  The  facts  now  seem  that 

Utah  Consolidated  has  been  gouged  of  all  its  rich  ore  and 

has  only  about  2110,000  tons  of  copper  ore  running  a  little 

better  than  2cf.  helped  out  by  about  $1.25  per  ton  in  gold 
and  silver.  Added  to  this  is  a  small  tonnage  of  lead  ore. 

but  the  lead  developments  to  date  have  been  disappointing, 

and  no  shipments  of  lead  ore  are  being  made  at  present. 

KALGOORLIE,  WESTERN  AUSTRALIA 

The  April  production  of  the  important  mines  of  Western 
Australia  was  as  follows: 

Xante.  Tonnage. 
Associated       10,530 
Associated  Northern...  1,282 

Burbans  Main  Lode...  1,700 
Golden   Horse-Shoe    24,269 

Golden    Ridge       2,93(1 
G.  Boulder  Perseverance  20,758 

G.  Boulder  Proprietary.  17.702 
Greal   Fin-all     5,557 
Hainanli     5,622 

[vanhoe    20.330 
Kalgurli    10.310 
Lake  View  &  Star    17,7(14 

Mountain  Queen    3,735 
Oroya  Black  Range    4,700 

Oroya  Links      11,010 
Sons  of  Gwalia   

Sons  of  Gwalia  South. .       

South  Kalgurli    9.351 
Yuannii       4,280 

Value. 

Profit.       Div'd. 

$70,500 
$8,500        

20,500 
21,000 1(59,000 9,500        
20,300 

8,500  •$34,500 
106,000 

7,000        235,800 129,000  '328.000 
50,500 

5        
32.400 

2,500        
190.4(10 80,000  f  350,000 
106,000 

45,000   1120,000 
105,000 17,000     f50.000 

17,000 5,600        
42,500 13,200        
66,500 

16,500           tioi.ooo 

59,500 
13,400     J37.500 

43,500 20,400         
"March.         fApril.         JMay. 

The  Perseverance  made  $7000  profit  on  the  treatment  of 

$4.80  ore.  The  April  gold  output  from  the  state  was  valued 
at  $2,420,000. 

Labor  troubles  of  a  petty  nature  have  upset  the  smooth 

working  of  the  mining  industry.  All  the  foundries  have 
been  shut  down  now  for  ten  weeks,  and  the  molders  are 

just  returning  to  work  after  a  signal  defeat.  As  a  result 

of  the  strike  the  Lancefield  mine  is  closed  indefinitely,  al- 
though the  eighth  level  at  present  shows  23  ft.  of  ore 

worth  $9  per  ton.  The  company  was  out  of  repair  parts 
and  was  forced  to  stop  work.  Over  400  men  are  out  of 

employment.  The  finances  of  this  company  are  somewhat 
involved,  but  will  probably  be  now  adjusted.  The  latest 

producer,  the  Yuannii.  is  also  down  on  account  of  the 
trammers  demanding  more  wages  and  refusing  to  submit 

to  arbitration.  There  has  also  been  trouble  with  the  en- 

gineers at  the  Ivanhoe.  though  that  is  now  settled.  The 
Gwalia  South  is  to  be  dosed,  and  the  property  sold  to  the 
Sons  of  Gwalia  for  $27,500,  if  the  shareholders  agree. 

The  company  has  not  done  well  of  late,  and  has  examined 

many  properties  with  a  view  to  purchasing  a  new  mine. 

Work  on  the  water-supply  for  the  Ora  Banda  and  Marvel 

Loch  districts  is  now  beitiL:'  rushed.  The  plant  of  the  Asso- 
ciated Northern  at  the  former  place  is  somewhat  behind, 

through  the  molders'  strike  and  the  water  not  being  ready. 
There  has  been  little  heard  from  the  Poynesville  district 

of  late.  Some  six  months  ago  it  promised  fairly  well,  al- 
though the  lodes  were  small.  The  Associated  is  looking 

better  of  late,  likewise  the  Oroya  Links.  Cross-cutting  from 
(he  Edwards  shaft  of  the  Boulder  at  2650  ft.  the  Horse- 

shoe has  cut  No.  4  lode  from  the  east,  and  400  ft.  from 

the  northern  boundaries;  assays  are  high.  At  the  210-ft. 
level.  Bullfinch  main  shaft,  (he  south  cross-cut  of  the  wesl 
drift  at  14  ft.  cut  a  mineralized  vein,  from  49  to  67  f(.. 

which  was  28  in.  wide  and  assayed  $18.70. 
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General  Mining  News 

ALASKA 

Ship!  S  ,720,391 
Hi.  total  for  the  Him  five    nth-  of  this 

year   up   to    1  1.1''",. '.vi    |M     ; .ii  ni  w 

The  report  ..i  the  Alaska  Treadwell  G.  M.  Co.  tor  May 
-  thai  84,280  :..m-  of  on  was  crushed  and  1585 

■  1.     The  estimated   value  of  the   free 

gold  was  -  ' .  ol  the  concentrate,  $88,970.63.    The 
value  of  the  total  production  was  $193,526,  with  a 

nlilc  value  oi   $191,590.74.     The  estimated  net   profll   wag 
$71,602.19.     The  yield   per  ton  of  ore  milled  was  $2.30. 
Tim  -iurk  of  broken  ore  was  increased  Jiw  i"ii».  and  de- 

velopment for  the  month  amounted  to  929  feet. 
VlIDESS 

The  Mineral  Creek  Mining  Co.  has  found  a  vein  of 

rich  ore  in  on  adit  driven  during  the  winter  to  prospect 

for  an  ore-shool  showing  si  the  surface.     Where  the  vein 
was  cut  it  was  only  Is  in.  wide,  but  in  a  drift  the  ore 
has  widened  t"  28  in.  Samples  taken  have  assayed  from 

$50  tn  $100  in  gold  with  30  "Z.  of  silver  per  ton.  This 

is  higher  in  silver  than  any  yi-i  discovered  in  the  dis- 

trict. The  KiMiai  M.  &  M.  < '"..  operating  placer  ground 
mi  Copper  creek,  has  discarded  its  hydraulic  elevator  and 

will  operate  its  claims  this  season  by  hydraulic  mining. 
Prospecting  has  proved  the  ground  to  contain  $1  per  yard. 
bnl  this  amount  has  not  been  recovered  by  the  elevator. 

Tin-  company  has  several  giants  ready  fur  operation  and 
a  good  dead  of  water  from  a  ditch  line  supplied  from 
Stetson  ereek. 

ARIZONA 

Cll.\     COOUTY 

(Special  Correspondence.) — Superior  &  Boston  con- 
tinues to  ship  ore  from  the  stope  below  the  sixth -level  on 

the  (iieat  Eastern  vein  and  is  preparing  to  reopen  the 
Limestone  shaft   and   mine  the   ore  that   is  blocked  on   the 
si   ml    and    third    levels   of   the    Limestone    vein.      A   winze 

has  been  started  on  the  shoot  of  ore  disclosed  by  the  drift 
on  the  twelfth  level  on  the  (ireat  Eastern  vein.  Cross- 

cuts are  being  driven  east  and  south  on  this  level.  En- 

largement of  the  Copper  Hill  shaft  of  the  Arizona  Com- 
mercial continues.  After  the  foreclosure  sale  in  July,  it 

is  proposed  to  erect  at  this  shaft  the  double-drum  hoist 
now   at    the   Eureka  shaft  and   connect    it    with   an   electric 
motor.     Power  will  he  transmitted   from  the  Old  II   inion 

.power-plant.  Compressed  air  for  the  drills  will  also  be 

furnished  by  this  plant  ami  development  -tailed  below 
the  fourth  level.  The  Old  Dominion  company  is  canceling 

many  of  the  leases  on  its  various  properties  on  account 

of  the  passage  by  the  state  legislature  of  the  miner's  lien 
law  which  provides  that  liens  shall  attach  to  mining  claims 
for  debts  contracted  by  lessees. 

At  the  Miami  mine  construction  has  been  started  on  the 

new  mine  machine-shop  and  the  new  change-house  at  No. 
4  shaft.  These  buildings  will  take  the  place  of  the  ones 

al  No.  2  shaft,  which  are  situated  directly  over  the 
orebody  and  will  have  to  he  abandoned,  as  the  extraction 

of  the  ore  by  the  caving  system  progresses.  Xo.  4  is  the 

permanent  working-shaft  and  i-  situated  at  some  distance 
from  the  orebody. 

The  Guggenheims  have  relinquished  their  option  on  the 

Needles  group  of  27  claims  and  the  so-called  independent 
group  of  13  claims,  three  miles  west  of  Miami  and  ad- 

joining the  claims  of  the  Southwestern  Miami  and  the 

South  Live  Oak  development  companies.  The  claims  eon- 
tain  a  considerable  area  of  mineralized  sehist  that  is  be- 

lieved to  hold  possibilities  for  the  development  of  a 

body  of  low-grade  copper  ore  similar  to  the  Miami  and 
Inspiration  deposits.  The  option  called  for  total  payments 

of  .$625,000.  The  ground  was  examined  by  five  of  their 
engineers   at   various   times,   and   orders   have   been    placed 

for  niacin  chum-drilling,  hut  il 

finally  decided  not  to  prospect  tin-  pro] 
Underground   work   has  been  discontinued  at   the  lllark 

I        M.    White,    tl  that    this 

i-  temporary,  ami  thai  development  and  mining  will  be 
resumed   in   thrt   r   four  week-,  after  the  construction 
work  mm    ui. d.r  way  1-  completed,     .\   i  and 
warehouai  erected  at  the  mine,  I  by 
the  recent  sale  of  ii>c  camp  -de  to  the  Inspiration  company 
tor  the  erection   oi    us   proposed    7500  ion   concentrator. 

1  '"■  thai   has  i   ii  accumulating    in    the    bins    i-    h 
-hipped.    At  the  Duqueane  mine,  seven  miles  northwest 

Miami,  three  men  are  mining  tin-  gold  contract 
ami    al   I    lull    ion-   of   ON    i-     00    the     dump     ready     lor 
ahi|   t.    Tl   ic  ocenrs  as  tree  gold  and  lead  carbonate 

with  limonite-etained  quartz  al  and  near  the  intersection 
of  fissures  in  limestone  closely  associated   with   porphyry 
dikes  and   averages   $15  to  $25   per  Ion    in   -old   and    lead. 

Globe,  .lime  Jii. 1'iN  M.  Coin-TV 

The  Raj   Consolidated  Copper  Co.  i-  increasing  the  • 
put   of  the  mines,   and    the   June  shipments   to  the    llavden 

plant   are  expected  to  exceed   those  of  May.  when  2100 
ears,   estimated    to   hold    126,000   tons   of   ore.   were  deli: 

to  the  concentrator.  The  foundation  for  the  new  compres- 

sor has  been  finished,  ami  the  building  is  well  under  way. 
The  excavation   for  the   foundations    for    the    hoist    ami 

crusher  at  the  X".  :;  -haii  i-  being  rushed,  ami  the  founda- 

tions will  he  begun  in  July.  The  electric  pump  that  was 
recently  placed  in  the  Humboldt  shaft  has  drained  the 
water  entirely  from  the  central  section  of  mine  No.  2.  A 

precipitating  plant  consisting  of  000  ft.  of  launders  is 
being  erected  in  Copper  canyon  al  the  southern  extrem- 

ity of  No.  2  mine.  If  Ihe  results  of  this  arc  satisfactory, 
another  plant  will  he  placed  near  the  entrance  to  the 

same  mine  A  ]\c\v  hospital  will  he  erected  by  the  com- 
pany at  Kay  to  replace  the  one  now  maintained  at  Kelvin. 

The  business  portion  of  the  town  of  Ray  was  recently 

swept  by  a  lire  which  caused  damage  estimated  at  $400,000, 

with   about  5%  covered  by  insurance. Vi-ma  County 

The  Horn  property  in  the  Turtle  mountains,  about  20 
miles  southeast  of  Parker,  has  been  bonded  to  William 

Xeagle.  in  the  interest  of  W.  A.  Clark.  Work  will  be 

resin   I  at  once.  The  shaft  is  to  he  deepened  and  devel- 
opment carried  on  in  the  adits  where  orebodies  are  ex- 

posed. The  machinery  for  the  new  mill  to  he  constructed 
near  Rincon  Landing  in  the  Whipple  Wash  district,  has 

arrived,  and  the  work  of  assembling  the  machinery  and 

erecting  buildings  started. 

CALIFORNIA 

Inyo  County 

The  May  production  of  the  Skidoo  Mines  Co.  is  reported 
as  $17,720.  from  1200  tons  of  ore  milled.  The  cost  of 

development  for  the  month  was  $1504.18,  and  of  opera- 
tion $7202.08,  giving  a  net  profit  of  $001:1.74.  Lost  time 

in  mill  operations  during  the  month  amounted  to  10'/2 
days. 

Modoc  County 

(Special    Correspond   ie.) — At    High    Grade   the   snow 
is  rapidly  melting-,  roads  are  being  opened,  and  active  pros- 

pecting has  commenced.  A  number  of  lessees  are  operat- 
ing on  claims  in  the  district.  The  Sunshine  company, 

which  recently  passed  into  the  hands  of  Charles  Fulton, 

B.  X.  Dawson,  and  associates  of  Los  Angeles,  has  leased 
the  Lucky  Dutchman  to  R.  L.  Wade  and  Fred  Schrott. 

The  A.jax,  Cedar,  and  Cold  Stripe  claims  have  been  taken 
by  A.  Keitel,  F.  D.  Sherry,  and  associates  of  Denver. 

The  April  Fool  claim,  near  the  Sunshine,  has  been  ac- 
quired by  Frank  M.  Myers,  who  is  supposed  to  represent 

San  Francisco  people.  The  Del  Floy  has  passed  under 
bond  and  option  to  F.  L.  Evans,  of  Portland,  Oregon. 

On  tin-  Shasta  View,  which  is  reported  under  a  three-years 
lease  in  George  Kent,  of  Seven  Troughs,  Nevada,  the  pros- 

pect shaft  is  down  50  ft.  and  is  advancing  to  the  120-ft. 
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point.  It  is  also  reported  thai  the  property  of  the  Fort 
Bidwell  Con.  Mines  Co.  is  to  be  opened  to  lessees,  and 

that  tin-  company  plans  t"  mine  the  developed  ore  and 
to  order  a   cyanide   plant. 

Port   Bidwell,  June  21. 

PLl'MAS  Cor/NT? 

The  Old  Bullion  quartz  mine,  on  the  Indian  Johnson 

property,  half  a  mile  west  of  Greenville,  has  been  leased 
again,  and  will  be  reopened  for  development.  Ill  early 

days  the  property-  was  worked  by  various  lessees,  but  the 
shaft  was  allowed  to  fill  with  water  several  years  ago,  and 
the  mine  was  abandoned.  The  shaft  is  now  being  drained 

and  the  seepage  water  shut  off.  The  mine,  as  far  as  it 
has  been  developed,  showed  one  small  vein  of  rich  ore. 

COLORADO 

Jefferson-  COUNTY 

The  new  experimental  ore-dressing  and  metallurgical 
plant  built  for  the  Colorado  School  of  Mines  at  Golden, 

at  a  cosf  of  $126,000,  will  be  opened  July  1.  Plans  for 

the  building  were  drawn  by  Frank  E.  Shepard,  president 
of  the  Denver  Engineering  Works  Co.,  and  were  approved 
by  D.  W.  Brunton  and  Philip  Argall.  The  plant  is  in 

charge  of  \V.  Traphagen,  and  William  G.  Haldane  is  man- 
ager. 

Teller  Couhty  (Cripple  Creek) 

Operations  have  been  resumed  on  the  1000-ft.  level  of 

the  Camilla  shaft.  The  shaft-house  was  destroyed  by  fire 
about  two  months  ago.  and  it  was  necessary  to  shut  down 
to  make  repairs  to  the  machinery.  In  a  drift  at  the 

1000-ft.  level  a  vein  had  been  cut  two  days  before  the 
fire,  and  development  will  uow  be  continued  at  this  point. 

The  Beacon  hill  property  of  the  Black  Belle  (i.  M.  Co, 
lias  been  divided  into  four  leasing  blocks,  and  reasonable 

working  conditions  and  low-grade  royalties  are  provided  in 
the  terms  of  the  contract.  In  the  Orpha  May  mine  of  the 
Stratton  estate  a  large  orebody  has  been  found.  The 

mine  is  operated  through  the  deep  shaft  of  the  John  A. 
Logan  claim  adjoining,  and  the  ore  was  discovered  in  a 

cross-cut  from  the  1000-ft.  level  of  the  Logan  shaft.  The 
•ore  is  low  grade,  and  from  9  to  12  It.  wide,  so  cheap 
mining  is  possible.  Twenty  sets  of  lessees  are  now  en- 

gaged in  the  development  of  the  Raven  and  Gold  hill  hold- 

ings  of  the  Doctor-Jack  Pot  Mines  Co.,  and  shipments 
arc  being  made  from  the  Ingham.  Lucky  Corner,  Jack  Pot. 
and   Doctor  mines.     The   ore   shipped   averages   about    $20 
per  t    but    from   this  the  company  is  paid  a   fair  sum 

in  royalties.  The  main  building  of  the  Gaylord  mill,  at 
the  Dante  mine  on  Bull  bill,  has  been  enclosed,  and  work 

has  <-i   nenced  on  the  other  mill  buildings.  The  machin- 
ery will  be  placed  as  soon  as  delivery  is  made  at  the 

mine,  and  it  is  expected  that  the  plant  will  be  in  opera- 
lion  by  September  1. 

The  annual  report  of  the  Findley  Con.  Mining  Co.  shows 

that  the  company  operated  at  a  loss  of  $2189  last  year. 
The  output  of  the  mine  was  3597  Ions  of  ore  which  netted 

$19,378.  During  the  year  the  company  drove  1331  ft. 

of  cross-cuts  and  drifts  and  300  ft.  of  raises.  A  prom- 
ising orebody  was  opened  on  the  twelfth  level,  but  it  ex- 

tended  only  100  ft.  upward,  and  as  soon  as  it  was  exhausted 

the  company  abandoned  underground  operations.  Negotia- 
tions are  now  under  way  for  the  sale  of  the  low-grade 

ore  dump.  The  company  recently  organized  a  hew  cor- 
poration, the  Findley  Mines  Co.,  incorporated  under  the 

laws  of  Wyoming,  with  a  capital  of  2.000,000  shares  with 

a  par  value  of  2' _.-.  each,  fnstead  of  1,250,000  shares  of 
$1  each  which  was  the  old  capital.  Shares  will  he  issued 
in  number  equal  to  those  outstanding  so  the  pro  rata 
interest  will  be  the  same.  The  new  company  takes  over 
all  the  property  of  the  old. 

IDAHO 

Bonner    COUNTY 

The  Idaho  Continental   mine,  north  of  Priest  lake,  and 
23   miles    from    Pnrthill.    will    I   pupped   with   a   concen- 

tration   plant.     John    D.   Ryan,    president   of  the  Interna- 

tional S.  A  R.  Co.,  has  advanced  $150,000,  which  will  be 

used  for  the  purchase  of  machinery  required  for  a  300- 
ton  concentrator,  a  hydro-electric  power  plant,  a  12-drill 

compressor  plant,  and  a  sawmill,  and  also  for  the  erec- 
tion of  the  brflldings  necessary  to  house  the  machinery 

and  furnish  accommodations  for  the  employees.  At  a  re- 
cent meeting  of  the  directors  of  the  Idaho  Continental 

company,  a  ten  years'  contract  was  signed  with  the  Inter- 
national S.  &  R.  Co.  which  gives  the  latter  company  the 

right  to  handle  the  entire  output  of  the  mine.  The  road 
from  Pa  it  hill  to  the  mine  is  to  be  prepared  so  that 

auto  trucks  may  haul  machinery  and  ore  in  the  summer 

months.  Ore-sheds  of  large  capacity  will  be  built  for  the 
storage  of  the  winter  output.  The  Idaho  Continental 

group  consists  of  20  claims,  on  which  $100,000  has  been 
spent  in  the  last  two  years,  developing  the  mine  to  a 

depth  of  500  ft.  Several  years  ago  the  mine  was  operated 

for  a  time,  and  several  tons  of  high-grade  silver-lead  ore 

shipped.  The  property  was  examined  recently  by  Fred- 
erick Burbidge,  of  Spokane,  formerly  general  manager  for 

the  Bunker  Hill  &  Sullivan  company;  Reno  H.  Sales,  chief 

geologist  for  the  Amalgamated  Copper  Co.:  and  Fred  T. 
Greene,  formerly  with  the  Amalgamated  Copper  Co.,  but 
now  a  general  mining  engineer  at  Butte ;  and  their  reports 

agree  on  an  estimate  of  $1,000,000  net  of  ore  in  sight 
above  the  500-ft.  level. 

Idaho  County 

The  Mineral  Zone  group  of  eight  claims,  two  miles  north 
of  Elk  City,  has  been  sold  by  Mrs.  M.  A.  Parr  to  J.  R. 

Painter.  This  group  "f  claims  was  recently  examined  by 
J.  H.  Mackenzie  and  B.  C.  Austin  in  the  interest  of  Fred 

\V.  Bradley,  of  San  Francisco,  who  held  an  option  on 

the  property  pending  the  examination.  After  the  final 
report  Mr.  Bradley  was  unable  to  make  terms  acceptable 
lo  .Mrs.  Parr,  and  upon  the  lapse  of  the  option  the  claims 

were  immediately  bought  by  Mr.  Painter.  The  Colonel 
Sellers  and  Enterprise  claims  are  considered  the  most  im- 

portant of  the  group.  Upon  the  Colonel  Sellers  a  rich 
shoot  of  ore  was  found  last  winter  while  assessment  work 

was  being  done.  It  is  reported  that  a  body  of  ore  125 
ft.  long  and  5  ft.  wide  has  been  opened,  with  an  average 

value  of  $30  per  ton. 
MONTANA 

Lincoln  County 

I  Special  Correspondence.) — The  Vermillion  Silver  & 
Lead  Co..  owning  quartz  claims  near  the  boundary  line 

between  Sanders  and  Lincoln  counties,  will  begin  ship- 

ping ore  aboii*  July  1.  Four  men  are  engaged  in  running 
an  adit  in  on  the  vein,  and  this  adit  is  now  in  225  ft. 

A-  the  mountain  is  very  steep,  they  have  a  depth  on  the 
vein  of  nearly  400  ft.  The  vein  is  about  7  ft.  wide,  with 

a  streak  of  shipping  ore  about  20  in.  wide.  The  ore  con- 
tains gold,  silver,  and  lead,  and  the  average  value  of  the 

entire  vein  is  about  $12  per  ton. 

Libby,  June  22. 
Silverbow  County 

(Special  Correspondence.) — The  East  Butte  Copper  M. 
Co.  has  filed  a  report  with  the  county  assessor  which  shows 
that  in  the  year  ended  May  31  the  net  earnings  of  the 

company  were  $250,187.32,  as  compared  with  $118,986.84 
for  the  preceding  year.  The  output  of  the  mine  during 

the  year  was  94,532  tons  of  ore.  with  an  average  yield  of 
$16.51  per  ton,  making  a  total  gross  yield  of  $1,560,660.52. 
The  cost  of  mining  was  $4.31  per  ton,  and  the  treatment 

charges  were  $4.91  per  ton.  Transportation  and  selling 

charges  amounted  to  $295,288.88,  while  additions  to  the 
mine  and  surface  equipment  cost  $11,795.30.  An  item  in 

the  report  of  $202,080.85  is  called  'smelter  deductions'  and 
represents  the  difference  between  the  assay  value  of  the 

ore  and  the  actual  smelter  recovery.  The  total  expendi- 

tures were  $891,226.83.  At  present  the  East  Butte  com- 
pany is  producing  copper  at  the  rate  of  1,400,000  lb.  per 

month,  and  the  value  of  the  May  output  was  $260,000. 
The  Butte  mines  payroll  for  May  was  $1,350,000,  which 

is  $100,000  greater  than  any  month  since  1907.  It  is  ex- 
pected  that   the   June   payroll   will   even   exceed  May,  and 
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Until'  will  i. 'iiil  a  million  and  a  half  a  month, 

Tin-   does   not    (Delude   the    payrolls   of   the    \\ 
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John  ii; 
superintendent   for  I                  da  eompanj  :   E,   1'.  Math- 

r  of   tlif   Washoe   amelter;    A.    I>.    Wolvin, 

denl  "t'  thi                Bnperior;  Sam  McConnell,  super- 
intendent I       ral  I  'opper    ipany ;  i '    -i 

r  of  the  Butte-Alex  Seott;  Oscar  Rohn, 
manngtr  for  the  East  Butte  company;  John  IV  Pope,  man- 
after  for  the  North  Butte  company;  Ed.  Hickey,  president 

ni'  the  Tuolumne  company;  W.  I'..  Fisher,  manager  for  the 
Davis-Daly  company;  Charles  W.  Qoodale,  -T.  C.  Adams, 
iiinl  li.  II.  Dunshee  of  tin.  Anaconda  company. 

Hutu..  June  22. 

The  North  Butte  M.  Co.  mined  411,908  tons  of  ore  in 

tin'  year  ended  May  31,  1912,  as  compared  with  429,511 

tons  in  tin-  preceding  year.  The  report  on  tin-  year's  work 
contained  tin'  following  comparison  of  n'sults,  per  ton 
treated : 

1012.  Hill. 

Yield      $10.16  $8.64 
Mining:         4.10  4.1 1 
Smelting         3.43  3.36 
Total   expenses          7.77  7.29 
Profits             2.30  1.41 

NEVADA 

Ksmkkauu  Counts 

The  Jumbo  Extension  Mining  Co.  lias  taken  a  lea 

n  year  on  tin-  Konnie  Clair  20-stamp  mill.  38  miles  south 
of  Goldfield.  Experiments  have  been  made  on  the  ore 
which  indicate  a  profitable  return  after  the  payment  of 
all  charges.  K.  S.  Van  Dyck,  manager  for  the  company, 
estimates  that  there  is  enough  ore  en  the  dump  and  in 
the  stopes  of  the  Polverde  workings,  adjoining  the  Cler- 

mont mi  the  southeast,  to  keep  the  mill  running  for  B 
yoar,  treating  100  tons  per  day.  Development  has  been 
carried  on  in  the  Polverde  for  a  year,  ami  the  ore  deposit 
is  now  proved  from  9  point  below  the  000-ft.  level  to  a 
point  above  the  Mill. ft.  level,  a  distance  of  275  ft.  along 
the  dip.  Along  the  strike  it  is  proved  for  a  distance  of 
nearly  300  ft.  Tt  ranges  from  one  foot  to  ten  feet  in  thick- 

ness. Portions  of  the  body  will  produce  a  good  grade  of 
shipping  ore,  and  the  balance  a  good  grade  of  milling  ore. 
but  it  is  intended  to  break  the  entire  mass  as  a  whole  and 

thus  deliver  a  higher-grade  milling  product,  with  an  aver- 
age value,  aeeordinsr  to  samples  taken  for  milling  tests,  of 

$20  per  ton.  The  company  also  owns  claims  in  Diamond- 
field  that  aggregate  about  00  acres.  Lessees  are  now  oper- 

ating these  elaims  and  report  the  diseovery  of  a  vein 
with  2  ft.  of  $28  ore  and  4  ft.  of  $7  ore. 

The  Blair  M.  &  M.  Co.  has  purchased,  in  Goldfield,  ma- 
chinery for  a  mill  and  cyanide  plant  of  50  tons  daily 

capacity.  This  company  owns  a  group  of  six  claims,  and 
has  taken  a  bond  on  the  Barton  mine,  a  mile  from  the 

Pittsburg  Silver  Peak.  The  plant  will  be  on  the  site  of  the 
old  Blair  mill,  the  ground  having  been  leased  from  the 
Pittsburg  Silver  Peak,  and  ten  850-lb.  stamps  of  the  old 
plant  will  he  used  with  the  new  equipment.  The  flow-sheet 
of  the  new  mill  was  designed  by  Willed  Barton,  formerly 

mill  superintendent  for  the  Florence  Goldfield  Mining  I  'o. 
The  ore  will  he  crushed  in  a  Phillips  0  by  15-in.  crusher 
to  V(-in.  size;  then  by  finishing  rolls  and  the  ten  stamps 
through  a  20-mesh  screen.  Dorr  thickeners  will  be  used  in 
the  mill,  and  the  final  precipitation  will  be  by  the  Merrill 
process.  The  water  for  the  plant  will  be  furnished  by  the 

Pittsburg  Silver  Peak  company  from  its  main  pipe-line, 
and  the  electric  power  will  be  supplied  by  the  Nevada- 
California  Power  Co.  The  new  company  already  has  in 
sight  about  5000  tons  of  milling  ore,  and  about  1400  tons 
is  on  the  dump  at  the  mine.  The  mill  tests  conducted 
on  this  ore  indicate  that  it  will  average  about  $18  per  ton, 
and  that  a  profit  can  be  made  on  $S  ore.     Development  on 

the    i,ld    Ba 

lie*  which  have  mill. 
plant  will  ill,  and  it 
tended  '•■  .1  in 
tin-  dial  net.     \\ 

Silver  Peak  company,  Inl- 
and the  mill  tests  ha  ducted  at  the  Silver  Paah 

plant.     E.    li.   Noyes,  >.t    Goldlleld,   president   oi    tl   w 

company,  and  <'    V".   Bob,  general   malinger,  hope  to  bava 
the  mill  ready  for  operation  in  An 

Lvo The  report  of  the  Nevada  Douglas  Copper  Co.  cover- 
ing the  period  from  December  loll  to  mid  including  March 

1912  shows  receipts  Pn  ettlementa,  gypsum  mining, 
and  miscellaneous  sales,  ••)  $152,428,89,    The  expendil 
of  the  company  for  .!  .  and 
general  expense  amounted  to  $105,599.84.    There  wai 

.....I  -..I.-  oi   copper  in  accordance  with 

contract.    The  total  profits  lor  the  period  were  therefore 
■ii.  II.    The  total  assets  of  the  compai  y  wen-  given  as 

$6,265,350.95,  including  all   property,  investments  in  the 
Nevada  Copper  Hell  railroad,  and  treasury  stock. 

Nyb  County 

The  Adaven  Mining  &  Smelting  Co.  has  leased  its  prop- 
erty I..  <i   "ge  Wingfield,  who  will  operate  the  plant  and 

eventually   become  one  of  the  largest   stockholders.     The 
Company  owns  a  group  of  elaims  near  Marble  in  the  Lodi 
district  and  a  fully  equipped  modern  smelter.  The  ore, 
which  is  low  grade,  is  a  carbonate  carrying  lead,  gold,  and 
silver,  with  the  gold  in  higher  proportion  than  in  most 
silver-lead  mines. 

In  the  Mizpah  Extension  mine  a  body  of  g   1  ore  has 

THE    TOXOPAH-BELMON'T    SHAFT. 

been  found  in  the  east  drift  on  the  vein  on  the  1000-ft. 
level.  The  shoot,  which  is  li  ft.  wide,  has  been  opened 
for  50  ft.  in  the  drift,  and  by  a  short  raise.  The  average 
assay  of  the  samples  runs  from  $0  to  $12  per  ton,  but 
there  are  occasional  small  kidneys  of  specimen  ore  which 
show  ruby  and  native  silver.  The  vein  lias  not  yet  been 
identified  with  any  of  the  known  veins  in  the  Belmont 

Company's  territory.  In  raise  No.  0  on  the  shaft-vein  of 
the  Tonopah-Belmont  from  the  1100-ft.  level,  a  shoot  of 
ore  5  ft.  wide  has  been  opened.  When  this  vein  was 
cut  in  sinking,  no  ore  was  found,  and  the  present  dis- 

covery is  therefore  encouraging.  On  the  thirteenth  level, 
both  east  and  west  drills  on  the  vein  continue  in  good 

milling  ore.  The  work  of  building  ore-bins  on  the  head- 
frame  of  the  shaft  is  progressing,  as  is  also  the  construc- 

tion of  the  automatic  railway  to  both  the  waste  dump  and 

crashing  plant.  New  l'l-in.  cables,  each  isoo  ft.  long, 
together  with  heavier  sheave  wheels,  have  been  placed  on 
the  bead-frame,  to  handle  the  safety  cages  and  the  3-ton 
skii.-.     .At    the  new   mill   the   piping  is  being   placed,   and 
a  trial  run  will  soon  1.   ade  of  Hie  tube-mills  and   pumps 
on  the  tank  floor.  The  refining-room  is  nearly  completed, 
the  precipitate  presses,  melting  furnaces,  and  slag  crusher 
are  all  in  place.  The  mill  is  expected  to  he  in  operation 
by  July  1.  but  the  old  mill  at  Millers  will  be  run  until 
August,  as  at  least  a  month  will  be  required  to  get  the 
new  plant  into  smooth  running  order.     The  output  of  the 
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Montana-Tonopah  for  May  was  4611  tons,  and  the  same 
rate  has  been  maintained  in  June.  In  stope  162  on  the 

shaft-vein  a  good  body  of  rich  ore  has  been  found  which 
is  being  used  to  grade  up  t he  poorer  ore  from  some 
of  the  lower  levels.  This  vein,  which  is  flat,  is  being 

explored  on  all  levels  from  the  162  intermediate  down  to 

the  700-ft.,  and  a  cross-cut  is  being  driven  to  pick  up 
the  downward  extension  of  the  vein  on  the  765-ft.  level. 

The  May  output  of  the  Tonopah  Extension  was  4497  tons, 
and  of  the  West   End  3200  tons. 

White  Pine  County 

( Special  Correspondence.) — The  Copper  Mines  Co.  bas 
commenced  shipments  from  the  mine  in  the  Robinson  dis- 

trict to  the  Steptoe  smelter,  "ii  the  same  basis  that  the 
ores  of  the  Giroux  are  treated.  The  Copper  Mines  Co. 

has  3000  tons  of  sulphide  ore  on  the  dump  which  will 

average  IV,  copper.  This  ore  is  produced  on  the  215-ft. 
level  and  from  a  winze  75  ft.  in  depth  which  is  going 

down  on  a  4-1't.  vein.  Ore  with  less  than  6',  copper  will 
be  shipped  t"  the  concentrator  at  McGill. 

Ely,  June  20. 

The  Gimux  Cini.  Mines  Co.  is  now  shipping  1000  tons 

of  ore  per  day  to  the  Steptoe  plant.  A  part  nl  this  ore 
is  coming  from  the  stock  piles  of  the  Morris  and  Bunker 
Hill,  but  the  mines  are  now  hoisting  fresh  ore  from  the 
slopes.  The  Bunker  Hill  is  now  equipped  with  skips,  and 

50n  Inns  'ii  on-  can  lie  hoisted  daily  from  the  shaft.  The 
Morris  shaft  is  also  equipped  to  handle  a  large  tonnage, 

but  the  underground  workings  are  not  in  condition  for  a 
large  output.  The  old  dumps  are  being  loaded  by  a  steam 

shovel  with  a  clam-shell  dipper  at  the  rate  of  15  to  20 

rais  per  day,  and  in  a  lew  weeks  the  stock-pile  ore  will 
be  entirely  cleaned  up. 

NEW  JERSEY 

The  strike  in  the  Perth  Amhoy  plant  of  the  A.  S.  &  R. 

Co.  has  been  settled.  The  men  have  been  granted  an  in- 
crease in  wages  of  10  to  15  cents  per  day.  Two  months 

ago  a  bonus  system  was  put  into  effect,  and  the  present 
advance,  which  the  men  will  now  receive,  equals  the  bonus 

which  was  paid  to  (hem  heretofore.  So  the  men  are  really 
returning  to   work  with  no  increase. 

NEW  MEXICO 

Grant  County 

The  fourth  section  of  the  rhino  Cupper  Co.'s  mill  will 
be  started  in  duly,  and  the  fifth  section  in  August,  accord- 

ing to  I),  c  Jackling.  An  average  of  3000  tons  per  day 
is  now  being  treated  by  three  sections  of  the  concentrator. 

The  stripping  is  well  ahead  of  the  mining,  and  the  ton- 
nage can  easily  be  increased. 

PENNSYLVANIA 

(Special  Correspondence.) — The  University  of  Pittsburg 
School  of  Mines  announces  a  change  in  the  undergraduate 
courses.  The  purely  elective  system  has  been  replaced  by 

jroup  system,  four  groups  of  studies  being  provided: 

Group  I.  Mining,  with  two  options,  one  in  general  mining 

and  one  in  coal-mining;  Group  II.  Metallurgy,  with  two 
options,  one  in  genera]  metallurgy  and  one  in  metallurgy 
of  iron  and  steel;  Group  III.  ecology:  Group  IV.  Ceramics. 
The  work  of  the  Bret  two  yearsT  is  common  to  all  courses, 

and  is  intended  to  lay  the  brpad  foundation  necessary  for 
all  engineering.  A  course  in  management  intended  to 

train  men  along  executive  lines,  has  also  been  arranged 
as  a  graduate  course.  For  practical  men  who  cannol 
afford  the  time  to  take  the  full  mining  course,  short  course- 

have  been  arranged,  intended  especially  for  those  who 

desire  to  secure  a  fire-boss'  certificate,  a  foreman's  cer- 

tificah  mine  inspector's  certificate,  or  a  training 
for  in)  cian. 

UTAH 

S  Hi   Lake  County 

It   is  reported  thai   the  Yampa  mine  will  resume  opera- 
-    July    1.   and    the    -   Iter   will   be   started   later  if  the 

showing  in  the  mine  is  satisfactory.    The  Yampa  company 

t  its  smelter  nearly  two  years  ago,  when  an  excellent 

contract  was  secured  with  the  Garfield  plant  of  the  A.  S.  & 
R.  Co.  Later  when  the  smelter  refused  to  renew  the  contract 

the  mine  was^flosed.  An  examination  of  the  property  by 

engineers  of  the  Utah  Consolidated  demonstrated  a  large 

body  ol  low-grade  ore  which  can  be  worked  profitably  at 
the  present  lligh  price  of  copper.  The  May  production  of 
the  Utah  Copper  Co.  was  10,068.336  lb.,  the  largest  in  the 

history  of  the  company. 

The  Michigan  Utah  Consolidated  company  has  started 
the  construction  of  a  tramway  to  extend  from  the  old 

City  Rocks  adit  to  Tanners  flat.  This  tramway  will  con- 
sist of  fourteen  tower.-  of  concrete  and  steel,  protected 

against  snowslides  and  so  arranged  that  the  cables  may 
he  operated  unless  several  successive  towers  are  removed. 

Ores  from  other  companies  will  also  be  transported  over 

the  cableway,  and  a  hoist  will  he  placed  at  the  City  Rocks 
adit  where  connection  was  made  with  the  Solitude  adit 
300  ft.  below.  The  Solitude  adit  will  still  be  used  for 

development  purposes  and  all  waste  will  be  transported 
to  dumps  on  the  Big  Cottonwood  side. 

Utah   County 

The  Beck  Tunnel  Con.  Mining  Co.  has  issued  its  report 

for  the  year  ended  June  1.  1912.  The  production  of 
the  mine  was  4241.57  dry  tons  of  ore.  with  a  market  value 

of  $46,141.62.  The  silver  produced  amounted  to  6S.:iSl 
oz.  and  the  gold  to  840.3  oz.  Operating  reports  show  1816 
ft.  of  development  tor  the  year,  with  costs  per  Ion  as 
follows  : 

Operating  Costs 

Mining.     Development.     Total. 

Supplies     $0,011  $0,013  $0,026 
Explosives         0.2S7  0.136  0.423 
Lumber  and  timber     0.034  0.007  0.041 

Blacksmith        0.116  0.052  0.168 

Power    .      0.1  lis  ....  0.16S 
Air        0.473  0.089  0.562 

Water      0.015  0.002  0.017 

I  ayroll        3.747  0.406  4.153 
General   office        0.460                 0.460 

Totals      $5,311  $0,707  $6,018 

These  costs  were  further  distributed  to  show  purpose  for 
which  the  money  was  expended. 

MINE 

Per  Ton. 
Development      $16,365.05  $3,429 

Tramming          1.030.07  0.216 

Hoisting "       4,232.49  0.890 
Surface  expense       1.440.90  0.302 

Surveying  and   assaying           1,100.83  0.230 
General  expense       1.162.85  0.244 

Totals     $25,332.19  $5,311 

Exploration          3.374.64  0.707 

Total    $28,706.83  $6,018 

Plant 
Per  Ton. 

Supplies      $175.84  $0,037 
Lumber  and  timber       13.06  0.003 

General  office       135.00  0.028  ■ 

Totals      $323.90  $0,068 

Buildings  and   fixtures         31.56  0.007 
d   tracks          22.34  0.004 

Machinery        270.00  0.057 

Totals      $323.00  $0.06S 

The  treasurer's  report  shows  cash  on  hand  at  the  begin- 
ning of  the  period.  $3722.90,  and  an  overdraft  at  the  end 

of  the  year  of  $1296.21. 

The  Yankee  Con.  Mining  Co.  has  found  zinc  ore  in  the 
old  stopes,  opened  in  the  early  history  of  the  property, 
and    is   planning  shipments   to    Oklahoma   smelters. 
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alter  ai  Qrand   r..tk~  i>  treating  22,000 
■  r  on  per  week,  nearlj  all  ..i  srhieb  i-  from  the  com- 
pany mines.     Xht  total  slu|   nis  ..I  blister  copper  fir   

the  tmelter  unonDia  t..  nearlj    10,000,000  lb.  to  date  thia 
v  portion  ..i  the  Granby  mine  above  the  third 

level,  thai  had  bean  deprived  of  it~  pillar  supports,  caved 
ug  down  a  large  amount  ..t  ore  that  can  be 

thipped  .ii  a  unall  ooet  for  handling. 
Ontabio 

The  ore  abipmenta  from  r..i>;ili  for  the  first  five  months 
in  1012  shows  a  decrease  from  a  similar  period  in  1011  •>! 

.  doe  in  the  increased  proportion  of  ore  n..y\ 
treated  by  concentration.  The  bullion  shipments  from  the 
district  sIh.h  m  corresponding  increase,  and  give  promise  of 
mi  increased  ontpul  in  silver  for  the  year.  The  shipments 
from  January  to  May  inclusive  are  as  follows: 

Tons. 

Buffalo     .".17.17 
Chambers-Ferland     103.60 

( 'oball  Townsite    6,569.61 
Colonial      U.60 
Coniagas      882.73 

i  'rown  Reserve    230.06 
Hudson  Bay     312.65 
Kerr  Lake   

La  Rose     1,527.66 

McKiuley-1  lai  ragh       1,123,56 
Nipissiug     874.5*1 

O'Brien      244.98 
i  of  Way      153.48 

Temiskaming       489.92 
Trethewey      207.43 
Beaver     180.90 

Casey-Cobalt     24.50 
City  of  Cobalt     812.51 
( lobalt   Lake      2110.74 
Provincial       22.22 
Drummond      21  S.56 

Total 8,568.34 

Bullion- 
Nipissing      
Crown  Reserve   . . . 

Temiskaming    
O'Brien      
Nova    Scotia      
Buffalo      

MeKinley-Darragb 
Kerr  Lake    

Trethewcy      
City  of  Cobalt  .... 
Colonial       
Miscellaneous   

Ounces. 

1,587,763.75 
207,203.00 

56,833.00 

88,433.01 

49,010.00 
38.93S.00 

10,327.00 

7,240.25 
5,703.66 1.018.40 

1,698.00 16.268.81 

Value. 

$920,892.18 
115,951.19 

33,804.96 
50,964.06 

31,800.00 
22,714.54 

6,069.37 
4,381.21 
3,238.00 
1.000.00 

1,018.00 Hl.79S.64 

Totals     ,    2,071,036.88       $1,202,632.09 

The  Casey  Cobalt  Mining-  Co.  has  shipped  a  carload  of 
ore,  with  tbe  highest  value  of  any  single  lot  ever  loaded  in 
Cobalt.  The  car  contained  4314  ions,  which  averaged  over 
5.500  oz.  of  silver  per  ton.  Tbe  total  value  of  tbe  ear  was 
$132,235.  The  best  previous  record  for  one  ear  was  held 
by  Ihe  Temiskaming  at  $127,000  for  a  shipment  made 
early  in  the  year. 

The  Buffalo  Mines.  Ltd..  has  issued  a  report  for  the  year 
cinled  April  30,  1912,  which  states  that  50.167  tons  of  ore 
was  broken  in  the  mine  during  the  year,  of  which  44,510 
tons  was  hoisted  and  5657  tons  left  underground.  The  mill 
treated  46,801  tons,  averaging  32.35  oz.,  a  total  of  1,49Q,760 
oz.  with  a  recovery  of  80.63%  in  the  shape  of  concentrate 
weighing  1064  tons  and  averaging  1017  oz.  per  ton,  and  1796 
lb.  of  bullion.  The  cyanide  plant  treated  7744  tons  of  slime 
from  tbe  concentrator,  averaging  10  oz.  of  silver,  and  re- 

ro>   I  and  turned  into  bullion    18,471  ■    total   re 

y  by  milling  and  cyanidins  was  1 .-  •<'.  i  equal 
inal  content.    The  financial  ital   nl 

of  tbe  company  showa  an  incomi  i   ■ 
"i   >8  md  from  other  aourci 

I"-"   i  operation  and  administration  ,482.24  and 
for  tranapo  0,465.01.    P    tbe  net  i   me  ••!  the 
company  dividends  to  the  amount  of  $370,000  wen  paid, 
and  $81,154.19  added  to  the  surplus,  which  now  amount* 
I"  a   total  Dunn-   Ihe   year   1157    fl 
driving  «as  .1    and  53^64  sq.  ft.  of  stop 

At  the  Bollinger  null  10  stamps  have  been  pul  ipto  op- 

erati   trapping  on  ore,  and  the  others  will  gradually  !»■ 
brought  into  action.    Ii  is  reported  thai  all  the  machinery 

PART    OF    ONTARIO. 

is  running  smoothly.  Tbe  Yipond  mill  lias  also  started  ore 
through  ihe  crushers  and  is  preparing  to  treat  the  full 
capacity  of  150  tons  per  day. 

MEXICO 

SONORA 

The  production  of  the  Greene-C'ananea  Copper  Co.,  in- 
cluding the  output  of  subsidiary  companies,  for  the  past 

four  years  is  given  in  tbe  annual  report  as  follows: 

1908. 

Copper,  II)..  19.128,000 
Silver,  oz...      449,246 
Cold,  oz   [,046 
Net   income.    $606,305 

L.  D.  Ricketts  reports  that  the  Cananea  Duluth  mine  has 
been  opened  to  the  sixth  level.  During  the  year  1911  the 

lit'lli  and  sixth  levels  were  thoroughly  developed  and  the 
main  hoisting  shaft  was  raised  through.  These  levels  are 
now  ready  for  production.  The  orebody  on  these  levels 
is  not  as  wide  as  on  the  upper  levels,  but  is  richer 
in  copper  and  contains  notably  more  silver,  so  that  the 
showing  on  the  sixth  level  is  better  than  any  other  level 
in  the  mine.  The  cost  of  the  copper  produced  by  Greene- 
Cananea  is  given  as  8.907c.  after  deducting  a  credit  for 
gold  and   silver  content. 

1909. 1910. 1911. 45.547,689 

45.491.51111 
44,897.461! 933,549 

1,159.7*9 1,295.297 

5,877 

5.57H 

5,892 
$1,102,559 .fl. 184. 75ii $1,318,472 
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Personal 
Professional  men  are  Invited  to  send  news  of  their  engage- 

ments and  travels.     Such  news  is  interesting  to  friends. 

H.  L.  Beau  is  in  Nevada. 

Robert  Linton  is  in  Xew  York. 

S.  If.  Ball  has  gone  to  Europe. 

ROT  H.  Clark*  has  gone  t <  >  Nome. 

F.  W.  Tweedy  was  in  San  Frani 

VlCTbB  <:.  Iln.i  lo  the  Yukon. 

F.  L.  Gabbumh  was  at  Ely.  Nevada,  last  week. 

F.  L.  SIZES  has  left  for  Arizona,  expecting  to  visit  Bisbee. 

L.  F.  Vogt  expects  to  return  to  Pittsburg  about  August  1. 

Gelasio  Cahcani  has  .  Uuride,  Colorado,  for  six 
weeks. 

W.  E.  Defty  has  gone  to  Pinal  county,  Arizona,  on  ex- 
amination work. 

J.  C.  Branxer  has  gone  to  the  Hetch-Hetchy  valley  on 

professional  work. 

A.  G.  Keili.er  has  gone  to  the  Aguacate  mines,  San 
Mateo,  Costa  Rica. 

F.  W.  Bradley  has  gone  to  Alaska,  expecting  to  return 

early  in  September. 

Daniel  Van  WagkHIH  has  completed  an  examination  of 
the  Lander  oilfields. 

George  YV.  Evans  has  gone  to  northern  British  Columbia 

on  professional  work. 

T.  H.  Jexks  has  returned  to  Denver  from  a  professional 

trip  to  Nuevo  Leon.  Mexico. 

F.  D.  FRA8EB  is  DOW  superintendent  of  the  North  Star 

mine  at  Orient.  Washington. 

.1.  H.  Hartley  is  with  the  Abangarez  Gold  Fields  of 

Costa  Rica,  in  charge  of  the  Mina  Guaeimal. 

Howard  W.  Dubois  is  on  his  way  from  Prince  Rupert  ti 

the  Quesnelle  placers,  in  the  Cariboo  district. 

F.  H.  Probert  has  gone  to  New  York,  on  his  way  to 

I   I"t).  expecting  to  be  away  about  six  weeks. 

11.  H.  Ar.msteah  has  gone  to  Colorado  Springs,  where  he 

will  remain  a  few  weeks  before  proceeding  to  Guanajuato, 
Mexico. 

E.  J.  Schrader  has  been  appointed  acting  general  man- 

tor  the  Nevada-Rockland  property,  at  Pine  Grove. 
Nevada. 

HOWARD  Poillon  has  returned  from  a  two-months'  in- 
spection of  the  vanadium  deposits  of  Xew  Mexico,  Arizona. 

Colorado,  and  Utah. 

J.  H.  NKL80N  has  resigned  as  mill  superintendent  for  the 

El  Favor  Mining  Co.  and  is  now  with  the  Cia.  Minera  Bar- 

reno  y  Anexas.  San  Luis  Potosi. 

M.  K.  Shaler.  who  has  been  opening  a  placer  mine  in 

the  Belgian  Congo,  has  completed  his  work  and  is  on  his 

way  home.  His  address  temporarily  will  be  921  Ohio  street, 
Lawrence,  Kansas. 

Obituary 

Theodore  Albert,  tor  a  number  of  years  president  of 

the  William  Powell  Co..  died  may  27  at  his  home  in  Cin- 
cinnati. Ohio. 

James  MOFFEfl  recently  died  at  his  home  at  Los  Angeles. 

at  the  age  oi   75  years.     Mr.  Moffet  was  largely  interested 

in  the  Orphan  Girl  mine,  near  Butte,  and  had  large  inb 
in  Mexican  mines. 

Samuel  P.  Lewis  died  at  his  home  in  Buffalo.  June  In. 

The  son  of  one  of  the  first  ironmakerg  to  come  from  Wales 

to  the  United  States,  lie  was  in  the  employ  of  the  Illinois 

Steel  Co.  for  nearly  30  years,  finally  going  to  the  Lacka- 

wanna Steel  Co..  of  which  he  was  superintendent  in  charge 
of  mills  at  the  time  of  his  death. 

Market  Reports 

LOCAL   METAL   PRICES 

San  FranclBCo  June  27. 

Antimony    11 — 111c       QulcksUver  (Bask)   ...43 
Electrolytic  Copper..    18— 18]c       Tin   50— 61}c 

Pig  Lead   4.75— 5.70c       Spelter   7f— 74c 
Zinc  dust.  1400  lb.  casks,  per  100  lb.,  small  lots  19.50— 9.75:  large  17.60— 8.50 

METAL   PRICES 

(By  wire  from  New  York.) 

XEW  YORK.  June  27. — Copper  is  much  less  firm  and  prices 
are   unsettled.     Consumers  are   holding  off  for  better  terms. 
Lead,   however,   remains   firm   as   last    week.      Spelter   is  still 
strong  and  advancing  in  price. 

Average  daily  prices  for  the  past  week,  in  cents  per  pound, 
based  on  wholesale  transactions,  standard  brands,  are  given 
below. 

Electrolytic 

Date.  Copper. 
June  20      17.45 

"      21       17.50 
••      K      17.48 

"     23   Sunday. 
"       21       1730 
••       26          17.90 
«      26      17.30 

Silver, 

Lead.          Spelter. 

per  os. 

4.50                  6.90 

61| 

4.50                  6.90 

61 1 

4.60                 6.95 

62 

No  market. 
4.50                  6.96 

62 

4.60                   6.97 

61J 

4.50                  6.97 

61} 

LONDON  QUOTATIONS 

(By  cable,  through   the  courtesy  of  C.   S.  Burton  &  Co., New  York.) 

J  une  27. 

Camp  Bird  Ltd   t    7} 
El  Oro       4 
Esperanxa       7| 
orovllle  Dredging        11 
Santa  Qertrudls        8 
Tomboy       6 

COPPER  SHARES — BOSTON 

(By  courtesy  of  J.  C.  Wilson,  Mills  Building.) 

Closing  prices, 
J  une  27. 

Adventure   8     9) 

Allouez       47 
Calumet  4  Arizona  .        76| 
Calumet  4  Hecla      530 
Centennial       25 

Copper  Range       591 
Daly  West         5| 
Franklin        12] 
Granby       64) 
Greene  cananea,  ctf.        10} 
Isle-Royale        34) 
La  Salle         74. 

Copper.         7 

Closing  Prices 
June  27. 

Mohawk    S  71j 
North  Butte      30] 
Old  Dominion      56) 

Osceola    127 
Cjulhcy      93 
Shannon      16 
Superior  A:  Boston   „        2) 

Tamarack      43 
Trinity        6} 
Utah  con      11} 
Victoria        4 
Winona.       6 
Wolverine    112] 

NEVADA   STOCKS 

(By  courtesy  of  San  Francisco  Stock  Exchange.) 
San  Francisco,  June  27. 

Mayflower   8  .02 
Mexican   285 

Midway   44 
Montana-Tonopah.   _   2  5 
Nevada  HUIb    1.90 

Ophlr    1.07 
Pittsburg  Silver  Peak    1.07 
Round  Mountain      .40 
Savage   14 
Tonopah  Extension    2  00 
Tonopah  of  Nevada    7.00 
Union   64 
Vernal   14 
West  End      1.70 

MIXING    STOCK   QUOTATIONS — NEW   YORK 

Atlanta   
Belcher   _   

1.24 

.65 

  10.00 
B.4B.   

Booth   
.12 
.09 

      .02 
  16 

  52 

Florence   

Ooldfleld  Con.   
.89 4.30 

     .02 

  S3 
  36 
...      .21 

(By  wire  from  C.  S.  Burton  &  Co 
Closing  Prices,    j 

June  27. Amalgamated  Copper    <  86} 
A.  S.  4  R.  Co        86} 

Braden  Copper         ~i B.  C.  Copper  Co         6 
Chlno       S4j 
First  National         2J 
Glroux          6| 
Ooldfleld  Con         4} 
Greene-Cananea       10| 
HolHnger        13| 
Inspiration        191 
Kerr  Lake         2} 

La  Rose        3| 
Mason  Valley        14} 
McKlnley-Darragh         1} 

New  York.) 

Closing  Prices. 

Miami  Copper   I 

Mines  Co.  of  America   _ 
Nevada  Con   
NIplsslng.   
Ohio  Copper   

2Si 

3 

Ray  Con        22} Tenn.  Copper   

Tonopah  Belmont... 
Tonopah  Ex.   
Tonopah  Mining   Trinity   

Tuolumne  Copper... 

Utah  Copper.   
West  End   
Yukon  Gold   _   

43} 

10 

31 

63) 

It 

»I 
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Company  Reports 

ROl  M'  HOI  STAIN  MINING  COMPANY 

■  1  in  1908  with  an  authorised 
i.li,  to  operate  mines 

at  Kouml  Mountain,  Nye  county,  Nevada,    Tha  company 
•    patented  ground  ud   12 

■patented  ground.     The  nventb  nnmial   report,   tor 
the  year  ended  March  31,  1912,  shows  thai  874,018  shares 
have  d.     The  qnotatioo  March  ;tl  was   17.-.  per 
■ban.  The  report  <>i  the  president,  J.  It.  l>a\i>.  shows 
that  during  the  year  54,918  i"ns  of  ore  of  a  gross  con- 

tent of  17.09  per  too  was  milled,  yielding  $824  per  ton, 
of  the  total  content  The  operating  east  was 

■  per  ton.  Miscellaneous  earnings  made  the  Del  oper 
ating  profit  fLS8  per  ton.  At  the  beginning  of  the  year 
the  ore   reserve   ma  estimated   at    U1,92J  il    the 

1'iul  of  the  year  it  had  been  increased  to  145,820  toi 
an  estimated  content  of  $7  per  ton,  7508  ft  of  develop 
meat  work  having  been  done  daring  the  year  at  a 

>'K:  per  Ion  milled  or  56c.  per  ton  developed.  For 
mine  and  mill  construction  during  the  year  $33,999.91 
was  expended.  The  following  figures  of  production  and 
operating  costs  per  ton  will  he  of  interest: 

Per  Ton. 

-   content   of  ore   $7.09 
Tailing    loss        0.85 

Net   realization      $6.24 
Miscellaneous  earnings     0.08 
Shipping  cost       $2.00 
Development       0.90 
Milling       1 16 
Bullion   tax.  transportation,  marketing,  insur- 

ance     0.07 

Office  expense,  taxes  and  insurance,  general  ex- 
pense    0.32 

Depreciation     0.31 
Litigation       0.20 

$4.96 
Net  operating  profit     1.36 

6.32 

;.:'.j DEXTEB   WHITE  CAPS  MIXING  COMPANY 

This  company,  with  an  authorized  capital  of  1,000.000 
shares,  of  which  777,475  have  been  issued,  owns  properties 
al  Manhattan.  Nevada,  which  are  being  operated  by  lessees. 
Previous  operations  by  lessees  have  yielded  1249  tons  of 
ore  with  a  bullion  return  of  $44,579,  yielding  a  royalty 
to  this  company  of  $5121.  In  January  1912  this  lease  was 
purchased  by  John  B.  Kirchen  and  others,  since  which  time 
development  work  has  been  carried  on.  The  new  lease, 

operative  until  November  1,  1013,  provides  for  the  per- 
formance of  a  specified  amount  of  work  per  month  and 

the  payment  of  royalties  on  ore  of  $5  grade  or  better. 
The  chief  feature  of  the  report  are  the  results  of  an 
examination  of  the  property  by  S.  C.  Durkee,  who  con- 

cludes that  17,500  tons  of  ore  of  milling  grade  can  be 
considered  as  developed,  but  gives  no  exact  statement  as 
to  the  estimated  content  of  the  ore  per  ton. 

THE  LUCKY  TIGER-COMBINATION  GOLD 
MINING  COMPANY 

This  company,  which  has  an  authorized  capital  of  $8,000,- 
000  in  shares  of  $10  each,  $7,153,370  having  been  issued, 
owns  all  the  capital  stock  of  the  Tigre  Mining  Co.,  S.  A., 
of  El  Tigre,  district  of  Moctezuma.  Sonora,  Mexico.  Dur- 

ing 1911  the  latter  company  mined  46,945  tons  of  ore,  of 
which  1866  tons  was  shipped  and  the  remainder  milled; 
5922  tons  of  old  tailing  was  treated  by  cyanidation  in 

addition  to  current  tailing.  This  ore,  which  bad  an  aver- 
age  content   of  $27.75   per  ton,   was  mined   at   a   cost   of 

I]  I,  after  di  ition 

During    the    year    18,9 
'i  was  developed,  the  total 

mm, tin-  t.,  218,316,  will,  a  content   "i    $1920 
per  ton.  and  38,894  tons  of  tailing,  of  a  content 
per  1011.     During  tha  year  the  new  stamp-mill,  cyanide 
plant,  and  electric-power  plant  were  son  plated 

51,208,    and    $239,207,    res   itively.      The 
w..rk  of  this  company  was  described  at   m    length  in 
the  Mining  and  Scientific  Prett  of  March  16.  1912.  For 
the  purposes  of  the  tederal  income  tax  assessors,  the  de 
preciation  upon  the  investment  per  toi  mined  has 

B  and  a  depredation  i  B  ha-  been 

entered  upon  the  company's  books  for  ore  mined  during 
preceding  years.  During  the  past  four  years  dividends 
amounting  to  $1,287,60]  have  been  paid.  The  following 
summary  of  mining  and  milling  costs  will  he  of  info 

I  rTon. 

Development       $0.65 
Stuping       1J.29 
Filling       0.037 
Framing      0.472 
Timbering       0.612 
Hoisting     o.irjl 
Pumping       0.027 
Sorting     0.473 
Blacksmith  work    0.160 

Sampling  and  assaying    0.096 
Surveying       0.043 
Superintendence      0.262 
Mine   construction       0.005 

Mining  cost     $3,990 

Stamp-mill: 
( 'rushing       0.458 
Regrinding    0.062 
Concentrating       0.456 

Cyanide  plant : 
( Ymveving  and  screening    0.131 
Tube-milling       0.934 
( llassification,  elevating,  developing      0.243 
Treatment       1.804 
Filtration      0.382 

Precipitation       0.181 
Melting    0.252 
Alterations    0.360 

Milling  cost    $4,287 

Dividends 

Copper  Range  has  declared  a  dividend  of  50c.  per  share. 
The  Calumet  &  Arizona  has  declared  a  dividend  of  $1 

per  share. Superior  &  Pittsburg  has  declared  a  dividend  of  30c. 

per  share. The  Tonopah-Belmont  M.  Co.  has  declared  a  dividend 
of  25c.  per  share  payable  July  1. 

The  Nipissing  has  declared  a  regular  dividend  of  5% 
and  an  extra  one  of  2^2  per  ceni- 

The  agreement  for  amalgamation  of  the  Kaiping  ( Chinese 

Engineering  &  Mining)  and  Lanchow  coal  mining  com- 
panies, signed  in  January  last,  has  been  ratified  by  the 

Chinese  Government  and  the  British  minister.  The  com- 
bination will  be  called  the  Kai-lin  Mining  Administration. 

The  Kaiping  company  receives  IKK;  of  the  profits  and  the 
Lanchow  company  40%  up  to  a  total  of  $1,500,000,  above 
which  there  will  be  an  equal  division.  On  the  expiration 
of  ten  years  the  Lanchow  company  will  receive  the  right  of 
purchasing  the  whole  of  the  Kaiping  properties  at  a  price 
to  be  arranged. 
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Book  Reviews 
Any  of  the  books  noticed   in  this  column  are  for  sale  by, 

or  can  be  procured  from,  the  Mining  and  Scientific  Press. 

ii  i.iis  and  Collieries  of  Australia.    By  F.  Dan- 

vers  Power.     Pp.  412.  ill.,   index.     Crilchley  Parker.  Mel- 
bourne  and    Sydney.   1912.      For   sale   by    the   Mining   and 

?res».    Price  $10. 

Whereas  there  have  been  many  hooks  published  describ- 
ing the  goldlields  of  Australia,  tins  is  the  first  comprehen- 
sive account  of  the  great  coalfields  which  now  yield  more 

in  annual  return,  as  they  mean  more  for  the  industrial 

independence  of  the  commonwealth,  than  the  gold  in  all 
the  states.  In  1910  coal  ranked  first  among  the  minerals 

won.  with  a  value  of  £62,000,000,  as  against  gold  at 

£58,000,1    and  silver-lead  at  £52,000,000.  Australia  con- 
tains the  great  coalfields  of  the  Pacific.  In  New  South 

Wales  alone  it  is  estimated  that  there  is  115.000,000,000 

to  150,000,000,000  tons  of  available  coal,  counting  on  min- 
ing as  practicable  to  a  depth  of  4000  ft.  In  the  other 

states  there  are  important  though  smaller  coalfields,  and 

the  industry  is  less  well  developed.  Sir.  Power  has  de- 
scribed in. I  only  the  eoal  itself  but  the  methods  of  min- 

ing and  utilizing  it.  Following  chapters  on  the  nature 

and  origin  of  coal,  its  sampling  and  analysis,  irregulari- 
ties in  beds,  gases  in  mines  and  ventilation,  are  several 

chapters  describing  the  coalfields  of  the  individual  states. 

These  chapters  are  succeeded  by  five  in  which  arc  discuss.il 

coal-mining  conditions  in  New  South  Wales,  explosives, 
and    the    individual    collieries.      The   last    two    chapters    in 
the  i   k   treat,  the  one  of  the  coal  trade,  labor  conditions. 

analysis  of  coals,  and  rescue  apparatus,  and  the  oilier  oi 

the  Victoiian  state  coal  mine;  the  latter  chapter  being 
contributed  by  <i.  II.   Broome,  the  general  manager. 

In  preparing  the  book.  Sir.  Power  has  read  the  litera- 
ture of  coal  widely  as  well  as  studied  the  local  industry. 

His  general  chapters  are  fresh  and  notably  superior  to 

those  generally  found  in  such  books.  He  has  quoted  ex- 
tensively frmn  the  work  of  St.  R.  Campbell.  E.  W.  Parker, 

and  J.  A.  Holmes,  and  their  associates  in  the  work  started 

by  the  United  States  Geological  Survey  at  St.  Louis.  Ap- 
parently the  later  work  done  at  Pittsburgh  by  the  Bureau 

of  Mines,  at  Frhana.  Illinois,  by  S.  W.  Parr  and  his 

associates,  in  Chicago  by  A.  Bement,  U.  G.  Abbott,  and 

others,  and  the  writings  of  David  SVhite  were  not  avail- 

able in  New  South  Wales  in  time  to  be  incorporated. 
This  is  to  be  regretted,  since  the  book  must  probably 
stand  for  some  time  unrevised.  American  engineers  will 

be  mainly  interested  in  the  discussion  of  mining  conditions 
and  mining  methods.  As  to  the  latter.  Australians  as  well 

as  Americans  have  built  mainly  on  English  models.  The 

mines  are  opened  mainly  by  adits  and  worked  either  by 

long-wall  or  by  a  room  and  pillar  system  much  like 
that  common  through  the  Middle  West.  Shafts  where  sunk 

follow  the  English  model,  being  round  and  brick  lined. 

Steel  tipples  seem  to  be  common.  In  design,  the  Austra- 
lians seem  here  to  have  something  to  learn  from  Amer- 

icans if  steel  is  to  be  economized.  As  to  machinery,  there 
is  so  much  that  is  familiar  that  few  American  names  are 

missing.  Babeoek  &  Wilcox,  and  Sterling  boilers.  Sulli- 

van. Goodman,  and  Jeffrey  machines,  Nbrwal.k  compres- 
sors,  Aldrich  pumps.  MtEwan  engines,  show  that  good 
machinery  is  cosmopolitan.  Even  machines  with  strange 

names,  such  as  the  Pick-quick  long-wall  coal  cutter  used 

in  the  thin  veins  at  Sit.  Kemhla.  show  many  points  of 
resemblance  to  foreign  types.  This  particular  machine  is 

v  similar  to  the  Lee  long-wall  coal  cutter  developed 
at  Mystic,  Iowa,  about  twenty  years  ago.  The  Australian 

type  draws  itself  alone  by  winding  a  rope,  whereas  the 

Iowa  prototype  could  be  made  to  cut  to  an  irregular  face, 
since  it  traveled  on  short  rails  and  was  fed  forward  by 
rack  and  pinion.  However,  the  Lee  machine  never  found 
any  place  for  itself  outside  the  field  in  which  it  was  de- 

veloped.    The  'Pick-quick',  we  will  hope,  may  do  better. 
It  is  interesting  to  note  that  this,  the  most  recent  man- 

ual on  coal-mining,  is  exclusively  an  Australian  product. 
The  author  is  lecturer  on  mining  at  the  University  of 

Sydney,  and  the  publisher  is  equally  an  Australian.  It 

is  an  excellent  piece  01  Work  and  a  hook  well  worth  bavins. 

H.  F.  B. 

James  Lewis  &  Son's  Copper  Report 
Standard  copper  steadily  advanced  in  price  during  the 

month  of  Slay,  from  £70  3s.  9d.  to  £75  Ills,  for  cash,  and 
£71  to  £7(?  for  three  months  prompt.  This  was  due  to  the 

rapidly  improved  statistical  position  and  the  serious  de- 

pletion of  stocks,  arising  from  the  expanding  'consumption 
both  in  Europe  and  the  United  States  in  conjunction  with 

diminished  supplies.  During  the  month  European  stocks 
diminished  G952  tons,  and  in  view  of  the  large  export  of 

32,582  tons  from  the  United  States  to  Europe  and  the 
active  demand  for  home  consumption,  a  material  reduction 

in  the  stocks  of  American  refiners  is  expected  to  be  an- 

nounced in  the  course  of  this  week,  strikes  having  oc- 
curred at  the  works  of  two  refining  companies.  About 

(10.000  tons  of  standard  copper  changed  hands  on  the 

London  metal  exchange,  and  closing  values  on  June  3  were 
£76  17s.  6d.  for  cash,  and  £77  7s.  ti.l.  for  three  months. 

European  stocks  have  decreased  6952  tons  and  the  visi- 

ble supply  7302  tons  .luring  the  month.  The  German  con- 
sumption for  tl(e  first  four  months  of  the  year  has  in- 

creased 15.709  tons  to  70,504  tons,  as  against  54,795  tons 

in  the  same  period  last  year.  The  total  European  increase 

this  year  is  18,288.  The  demand  continues  satisfactorily  for 
manufactured  copper,  and  India  is  now  coming  into  the 
market  for  the  metal. 

The  total  arrivals  in  England  and  France  for  the  month 

were  13,683  tons  and  the  deliveries  18,516  tons  fine.  The 
arrivals  in  England  from  Chile  during  the  month  were 
1331  and  the  deliveries  1591  tons  fine,  and  from  other 
countries  the  arrivals  and  deliveries  were  7422  and  11,219 

tons  respectively.  The  arrivals  in  Liverpool  and  in  Swan- 
sea from  the  United  States  were  1727  tons  bars.  etc..  and 

405  tons  plates,  etc..  equal  to  about  2211  tons  fine  copper. 
In  London  the  arrivals  were  275  and  in  France  4250  tons 
fine.  The  Chile  Charters  for  the  month  were  1650  tons, 

including  050  tons  for  the  United  States.  The  total  im- 

ports to  date  this  year  are  7655  tons  and  the  deliveries  5544 
tons  less  than  during  the  same  period  last  year. 

Quotations  June  3  were:  Standard,  £70  17s.  6d.  for 
cash  and  £77  7s.  6d.  three  months  prompt;  English  best 

selected  ingots,  £S1  to  £S2,  and  tough  cake'  £81  to  £82  pet- 
ton,  less  2V2%  delivered  Birmingham;  electrolytic  wire 

bars.  £78  5s. "to  £78  15s.  net  cash  c.i.f.;  13s.  6d.  to  13s.  9d. 
for  ore  of  20%;  and  14s.  to  14s.  3d.  per  unit  for  Chile 
regulus  or  American  matte  free  from  silver. 

STOCKS  OF  COPPER 

Jan.  1. 
Chilean  In — Liverpool  and  Swansea....    4,225 

France            "14 
American  in — 

Liverpool  and  Swansea. ..  .12.939 France         4.033 

Sundries  in — Liverpool   and  Swansea....       786 
London    and    Newcastle....    6.462 
Birmingham            346 
France            507 

English  in — Liverpool  and  S.  Wales   17.34.; 
Total.  England  and  France. 47,358 

Sundries  in — Germany  and  Holland   13.400 

Total  European  stocks   0n,7.",s Afloat  as  advised  by  mail  and 
cahle  to  date — From  Chile        1,575 

From  Australia        8.350 

Total  visible  supply   70.683 

(TONS  FINE)    1912    
Apr.  1.     May  1. 

4.807 

633 

9.825 

5,248 741 

5  377 

203 

8,216 4,690 

1.148 

5,   

850 
567 

4,943 
7S4 

5.890 

3.933 

r,«2 4,565 
:,i.; 

r,  ii: 

14.215 

1  1,21" 
14.212 42.150 

40.721 
35.SSS 

10.900 10.121 
8.002 53.050 

50.S42 

43.890 

2.3  25 

"   Tin. 

2.050 
7.0011 

1,800 6.900 

5a,s;i2 2.590 

Copper  mines  are  being  opened  in  Hupeh  province, 

China,  not  far  from  the  iron  mines  of  the  Han-Yeh-Ping 
company.  A  portland  cement  plant  is  now  in  operation 

near  Shih-hwei-yao,  on  the  Yangtze,  a  wire-rope  tramway 
being  used  to  carry  the  barrels  of  cement  to  the  warehouses, 

by  the  river. 



MINING  AND  SCIEN  I  IMC  PRtuSS mi 

Decisions   Relating  to   Mining 
i  tor  the  Uinino  and  Scum-mo  Pnou. 

TllCBl  g  SV0IR8   vs..  |in,  ins 

""I  ditcl   nstructed  by  h  placer  claimant 
for  ux-  in  connection  will,  his  mining  operation!  on  another 
subdii  not  such  improvements  as  vmII  prevent  the 
arquiaition  of  the  land  upon  which  they  are  situated  under 
the  Timber  and  Stone  A.t.  for  the  reason  that  all  patents 
B*s   'I   under  that  aet   must   contain   reservations  of  all 

led  water  rights  and  ditches  and  reservoirs 
nvil  in  connection  therewith. 

John   H.   Parker   (Land   Department),  40   Land   De 
cisions  131.    February  21,  1912. 

MINING    l.l  ISI  9      CONSTHl  CTION 

Where  a  lease  was  executed  t"  certain  parties  to  work  mi 
■aphall  urn   ver  a  period  of  50  years  on  a  royalty 
unci  after  four  years  of  operation  the  lessees  shut 
their  plant,  owing  in  trust  competition  an. I  failed  to  prose 
cute  any  further  work  during  .the  next  seven  years,  the 
lessor  was  allowed  to  cancel  liis  lease,  notwithstanding  thai 
he  bad  been  paid  a  nominal  rental  of  $20  per  year  while 
operations  were  suspended. 

Breckenridge  Asphalt  Co.  ».  Richardson,  (Kentucky) 
146  Southwestern  4:17.    April  :i.  1912. 

Patent  Improvements— Measure  op  Value 
In  determining  whether  the  requisite  expenditure  of  $500 

in  labor  or  improvements  has  been  made  u|    a  mining 
claim    for   which   a   patent    is   sought,   the   proper  test    is 
whether  the  reasonable  value  of  the  work   perfon   1  or 
improvements  relied  upon  amounts  to  thai  sum.  Proof 
of  the  actual  amount  paid  or  the  actual  number  Of  .lays 
spent  in  prosecution  of  such  work  is  not    iclusive.   They 
arc  elements  to  he  considered  in  arriving  ai  the  reason- 

able value,  lint  the  value  of  each  of  these  elements  must 
lie  shown  to  he  reasonable  in  itself. 

Samnel  B.  Beatty  et  »/..  il.au. I  Department)  40  Land 
Decisions,  486.    March  6,  1912. 

Innocent    Purchaser   of   Minis, ;    Claim    Protected   in 
Alaska 

A   lessee   in    possession    of   a    mining   claim    in    Alaska 
under  an   agreement   to   work  the   same  continuously  ami 
pay  over  to  the  lessor  a   percentage  of  the  minerals  ex- 

tracted is  a  purchaser  for  a  valuable  consideration  within 
the  meaning  of  (lie  act   of  .Time  6,  1900,  which   protects 
such  purchasers  against  prior  unrecorded  conveyances.   Ami 
a    prior  conveyance   is   deemed   unrecorded   where  it  was 

not   acknowledged    in   such    a   manner  as   by   law   entitles 
it   to  record — for  example,  where  it  has  hut  one  witness 
•where   the   law  requires   two.   ami   where   an    erasure   and 
alteration  was  made  subsequent  to  the  acknowleginent. 

Waskey  v.  Chambers  (United  States  Supreme  Court) 

32  Supreme  Court  Reporter,  597.     May  l.'S.  1912. 

Lode  Claims — Successive  Re-location  by  Same  Person 
Where  a  locator  had  initiated  several  times  the  location 

of  a  certain  claim,  using  different  names  for  the  claim 

each  time,  but  had  perfected  only  the  last  of  these  loca- 

tions by  making  a  proper  discovery,  his  last  location  will 
be  valid,  providing  the  rights  of  third  parties  have  not 

intervened  before  the  location  is  finally  perfected.  The 
rule  that  a  locator  cannot,  by  re-location,  extend  the  time 
within  which  the  necessary  steps  must  be  taken  to  complete 

liis  location,  does  not  apply  if  he  perfects  it  before  the 

rights  of  others  intervene.  The  completion  of  a  discovery- 
cut  already  commenced,  so  as  to  make  its  dimensions  con- 

form to  the  requirements  of  law,  is  sufficient  discovery 
work  in  this  ease  to  support  the  last  location. 

Eureka  Exploration  Co.  v.  Tom  Moore  Mining  &  Mill- 
ing Co.,  (Colorado)  123  Pacific,  65G.    May  6,  1912. 

Concentrates 
Moat  ..r  thee*  ■,»  In  reply  lo  questions  received  by  me.IL 

Oui  ..  .a,,  „,..  invited  to  «-k  quutloni  «n.i  «ivr  int, ,,,„». 
lion  ,i..„iiiik  with  id.-  pre.,  ti, ■.- ..(  minim,  milling,  and  •molilna. 

pi.ATlM  \i  coins  were  Brat  struck  in  Ruaria  in  1828  in 
an  effort  to  make  a  market  tor  ti„-  metal.    Originally 

platinum   trading  was  a  state   monopoly  and   il   Burial 
price  was  i,\,.,i  -.I  about  13.13  p,-r  om 

jgl-.Ai  n  swii  containing  gold  and  platinum  oeoni 
many  pomts  along  the  Pacifl   est.     Attempts  have 

been  made  frequently  to  work  the  material  by  aom   in- 
centration    process.     Coal    of   handling   and   metallurgical 
losses  ha\c  prevented  any  great  success.    Attempts  to  treat 
by  direct  cyanidation  have    i  the  difficulty  of  high  cya 
nid   iisnmpiioii.     h  is  claimed  that  large  tonnages    - 
taming  80c.  to  $1  in  gold  occur  when-  available  for  reels 
mati.iii  by  suction  dredges. 

QtOFT  COAL  is  often  Btacked  in  piles  out  of  .1   s  and 

•^  requires  no  careful  grading.  Anthracite  must  be  pro 
tected  from  the  weather  and  means  mnsl  be  provided  for 

careful  handling  at  all  limes,  and  for  sharp  separation  of 

sizes,  as  ids,,  for  screening  to  remove  all  dust  and  small 

sizes  before  shipments  i-  mad,-.  Anthracite  especially  is  a 
fuel  for  winter  consumption  only,  being  used  through  the 
Northwest  almost  exclusively  for  domestic  heating  pur- 

I"  -vs.  lis  handling,  therefore,  becomes  almost  entirely  a 
matter  of  receiving  during  the  summer  months,  and  storing 
in  ample  quantities  for  shipment  to  meet  the  demands  of 
an  entire  winter,  when  navigation  is  closed  and  no  ship- 

ments can  be  received  by  water. 

■\JINF.HS'  INCH  as  a  unit  of  measurement  of  quantity 
of  water  was  adopted  to  furnish  an  easy  method  of 

approximation.  It  may  be  roughly  defined  as  the  quantity 
which  will  How  through  an  orifice  1  in.  square,  with  a  head 

of  li'i;  in.  on  the  centre.  This  is  an  inaccurate  unit,  since 
the  quantity  which  will  How  through  a  hole  2  in.  square 

does  mil  equal  4  times  the  quantity  passing  a  1-in.  hole. 
Bowie  found  in  1S85  that  in  California  the  unit  varied 

from  1.2  to  1.7C  eu.  ft.  per  second.  For  this  reason  many 

states  have  fixed  the  value  of  the  miners'  inch  in  terms  of 

feet  per  second;  thus  in  California  and  Montana  40  miners' 
inches  =  1  eu.  ft.  per  second ;  in  Colorado  38.4.  In  Arizona, 

Idaho,  Utah,  and  Nevada  50  miners'  inches  is  taken  as 
equivalent  to  a  cubic  foot  per  second;  this  makes  the 

miners'  inch  correspond  to  1.2  eu.  ft.  per  minute. 

P^IRE  prevention  is  more  important  than  putting  fires 
out  after  they  are  started.  This  rests  upon  the  con- 

struction of  the  building  and  upon  management  and  in- 

ternal  administration.  Buildings  may  he  classified  into  fire- 
resisting,  or  what  is  ordinarily  called  fireproof  construction. 
The  choice  lies  between  the  steel  frame  skeleton,  enclosed 

with  fireproof  tile,  or  that  enclosed  with  reinforced  con- 
crete. There  is  little  to  be  said  in  favor  of  one  over  the 

other,  except  that  with  reinforced  concrete  a  more  skilled 
control  is  required  through  all  the  building  processes.  The 

high  first  cost  of  this  class  of  construction  is  justified  by  the 
long  term  of  life  possible.  Up  to  date,  no  limit  has  been 
found  of  general  acceptance,  and  a  probable  depreciation 

of  '/„%  per  annum  seems  the  best  available  figure.  The 
second  type  of  construction  is  what  is  known  as  mill,  or 

slowly  burning  construction.  This  means  that  while  the 
interior  construction  may  be  combustible,  the  heavy  plank 

floors  and  their  massive  supporting  timbers  offer  no  hidden 

spaces,  nor  are  they  readily  attacked  by  flame.  The  third 
type  is  the  ordinary,  or  light  joist  construction,  particularly 

objectionable  from  the  fact  that  it  presents  the  largest  ex- 

posed area  subject  to  ready  ignition,  and  is  the  most  diffi- 
cult, both  as  respects  prevention  and  fighting  of  lire.  Its 

low  cost  is  offset  by  the  expensive  upkeep  and  the  high  rate 

of  depreciation,  averaging  4  to  41/4%  per  annum. 
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Recent  Publications 

Technologic  Papers  of  the  Bureau  op  Standards.  No. 

7.  The  Testing  op  Clay  Refractories,  with  Special 
reference  to  their  load-carrying  capacity  at  furnace 

Temperatures.  By  A.  V.  Bleininger  and  G.  H.  Brown. 

78  pp.;  ill.,  maps,  index.    Washington,  December  15,  1911. 

Topographic  Maps  have  been  issued  by  the  U.  S.  Geo- 
logical Survey  recently  as  below : 

Biggs,  California,  in  Butte  county;  scale  1:31,680. 

Butte  City.  California,  embracing  parts  of  Butte,  Co- 
lusa, and  Glenn  counties;  scale  1:31,680. 

Caldwell,  Ohio,  embracing  parts  of  Morgan,  Noble,  and 
Washington  counties;  scale  1:62.500. 

Canal  Dover,  Ohio,  embracing  parts  of  Carroll,  Stark, 
and  Tuscarawas  counties:  scale  1:62,500. 

Kosmosdale,  Kentucky-Indiana,  embracing  parts  of  Bul- 
litt, Hardin,  and  Jefferson  counties.  Kentucky,  and  Floyd 

and  Harrison  counties,  Indiana;  scale  1:62,500. 

Meridian,  California,  embracing  parts  of  Colusa  and  Sut- 
ter counties;  scale  1  :  31.680. 

A  map  of  North  America  (28  by  38  in.)  ;  scale  1:10,000,- 
000   (approximately  158  miles  to  1   inch). 

Catalogues  Received 

Stephenb-Adamson  Mfg.  Co.,  Aurora,  Illinois.  'The 

Labor  Saver,'   May  issue. 
Ai.lis-Ciialmkrs  Co..  Milwaukee,  Wisconsin.  Pamph- 

let No.  Ill's,  "Pulverator.'  8  pages.  Illustrated.  3'e  by 

6%  inc'.es. 
DeNVBH  Fh»E  Clay  CO.,  Denver,  Colorado.  Pamphlet, 

'Antidote  to  Cyanide  Poisoning.'  4  pages.  Illustrated. 
6  by  9  inches. 

Chicago  Pneumatic  Tool  Co.,  Chicago.  Pamphlet. 

'Chicago  Pneumatic  Compressors.'    12  pages.     Illustrated. 
3V4  by  0!4  inches. 

Ingersoll-Rand  Co..  11  Broadway.  New  York.  Form 
No.  4021.  'Jackhamer  Type  BCR43  Drill.'  12  pages.  Il- lustrated.    6  by  0   inches. 

Manhattan  Drilling  Co..  25  Broad  street.  New  York. 

Catalogue  No.  51,  'The  Dobbins  Core  Drill.'  20  pages. Illustrated.      6    by   !)   inches. 

Nelson-  Valve  Co..  Philadelphia.  Pennsylvania.  Cata- 
logue S.  "Nelson  Steel  Valves  and  Fittings.'  62  pages. Illustrated.     5   by  S  inches. 

Hyatt  Roller  Bearing  Co.,  Newark.  New  Jersey.  Bul- 
letin No.  i;04-E.  'Hyatt  Roller  Bearings  as  Applied  to  Mine 

and  Industrial  Cars.'  24  pages.  Illustrated.  7  by  10 inches. 

Macomber  &  Whyte  Rope  Co.,  507  South  Clinton  St., 
Chicago.  Catalogue  K,  covering  its  line  of  wire  rope,  in- 

cluding patent  Kilindo  non-rotating  wire  rope.  72  pages. 
Illustrated.     7  by  10  inches. 

Brown  Hoisting-Machinery  Co.,  Cleveland,  Ohio.  Cat- 
alogue J,  'Brownhoist  Cranes.'  42  pages.  Illustrated.  6 

by  9  inches.  Also  Pamphlet  S,  'Brownhoist  Suspended 
Bins.'    36  pages.     Illustrated.     6  by  9  inches: 
Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Form 

No.  4204,  'Are  Valve  Tappet  Rock  Drills' ;  16  pages.  Illus- 
trated. Form  No.  4111,  'Type  "BC"  Hammer  Drills';  16 

pages.  Illustrated.  Form  No.  7004.  'Cameron  Steam 

Pumps';  12  pages.     Illustrated.     All  6  by  9  inches. 

1 1  \  \tt    Roller    Bearing    Co..    Newark,    New    Jersey. 

Si   thing    About    Hyatt    Roller    Bearings.'     This    is    a 
beautiful  specimen  of  printing  as  well  as  an  interesting 

'  of  the  plant  of  this  company.  The  various 
departments  are  handsomely  illustrated  and  a  perusal  of 
this  buck  will  convince  (he  reader  of  the  superior  equip- 

ment and  the  carefn!  attention  given  to  the  manufacture  of 

Hyatt  roller  bearings.    52  pages.    <)  by  12  inches. 

Commercial  Paragraphs 

The  NEVADA  Engineering  Co.  has  a  contract  for  a  10- 

stamp  miTl  for  the  Esmeralda  Mining  Co.  at  Gold  Circle, 
Nevada. 

The  DORB  Cyanide  MACHINERY  Co.  of  Denver  announces 

that  ils  offices  are  now  situated  at  733-5  First  National 
Bank  building. 

Two  units,  each  consisting  of  thirty-two  8-ft.  diameter 
Haroinge  conical  pebble  mills,  are  about  to  be  con- 

structed at  Lake  Linden  for  the  regrinding  of  the  copper 
tailing  which  will  he  reclaimed  from  Lake  Linden. 

The  Af.endroth  &  Root  Manufacturing  Co.,  with  gen- 
eral sales  offices  at  50  Church  street,  New  York  City,  an- 

nounces the  appointment  of  the  Mexican  Steel  Products 
&  Machinery  Co.,  20S  Mutual  building,  Mexico  City,  as 

general  agents  for  the  company  in  Mexico,  handling  the 

complete  line  of  Root  water-tube  boilers,  Root  spiral  riv- 
eted  pipe,  and  hydraulic  mining  machinery. 

A.  Vander  Naillen,  Jr.,  who  for  many  years  conducted 

the  school  of  mines  bearing  his  name,  now  announces 

that  he  has  become  associated  with  the  Heald's  School  of 
Mines  in  San  Francisco.  He  has  arranged  at  the  school, 

425  McAllister  street,  suitable  rooms  which  visiting  engi- 
neers, architects,  surveyors,  and  draftsmen  may  make 

their  temporary  headquarters  without  charge.  A  refer- 
ence library,  desks,  drawing  tables,  and  instruments  are 

provided,  and  they  are  open  to  use  by  all  engineers. 

The  Manhattan  Drilling  Co.  has  purchased  the  pat- 

ents for  the  'Dobbins  Core  Drill,'  and  is  now  manufaetur- 
ine  various  types  of  Dobbins  machines,  and  also  operating 

a  general  core-drilling  contracting  business.  Offices  are 
maintained  at  25  Broad  street.  New  York.  One  of  this 

company's  drills  at  the  Battery  Park  building,  No.  24  State 
street,  boring  a  li-in.  well  has  reached  a  depth  of  500  ft., 

and  at  this  depth  is  drilling  from  10  to  16  ft.  per  9-hour 

shift.  At  the  Grand  Central  Station  a  class  'M'  drill, 
Boring  a  series  of  6-in.  holes,  has  averaged  over  19  ft. 

per  9-hour  shift. 
In  spite  of  the  fact  that  the  Mexican  rebels  still  insist 

nn  making  trouble  along  the  American  border,  mining  is 

going  "ii  briskly  in  the  lower  and  middle  sections  of  Mex- 
ico. Some  inconvenience  is  caused  to  mining  machinery 

manufacturers  in  trying  to  get  machinery  into  the  coun- 
try. As  an  instance,  the  Oliver  Continuous  Filter  Co. 

recently  had  occasion  to  ship  a  filter  to  the  Cubilete  Min- 
ing Co.  at  Ocotlan.  Oaxaea.  Instead  of  shipping  this  filter 

by  rail  direct  by  way  of  Mexico  City,  it  was  shipped  by 
steamer  from  San  Francisco  to  Salina  Cruz  on  the  west 

coast,  thence  by  rail  by  way  of  Santa  Lucrecia  to  Veracruz, 
and  from  Veracruz  to  Ocotlan. 

Announcement  was  made  June  1,  1912,  that  the  three 

associated  companies,  the  Alberger  Condenser  Co.,  Al- 
berger  Pump  Co.,  and  the  Newburgh  Ice  Machine  & 

Engine  Co.,  will  in  future  be  known  as  the  Alberger 

Pump  &  Condenser  Co.  The  officers  of  the  new  com- 

pany are  George  Q.  Palmer,  president;  William  S.  Doran 

and  D.  H.  Chester,  vice-presidents,  and  William  R.  Bill- 

ings,  secretary-treasurer.  The  main  offices  are  at  140 
Cedar  street.  New  York.  The  large  amount  of  condenser 

and  centrifugal  pump  orders  in  hand  has  demanded  im- 
portant additions  to  the  plant  and  equipment  of  the  com- 

pany's works  at  Newburgh,  New  York.  Important  orders 
are  being  executed  for  the  U.  S.  Navy  Department,  Isth- 

mian Canal  Commission.  U.  S.  War  Department.  American 
Gas  &  Electric  Co..  Public  Service  Corporation  of  New 

Jersey,  Cleveland  Electric  Illuminating  Co.,  The  Robin's 
Dry  Dock  &  Repair  Co.,  and  many  others  of  the  largest 
corporations  in  this  country  and  its  dependencies.  The 

line  of  apparatus  manufactured  by  the  Alberger  Pump  & 
Condenser  Co.  consists  of  surface,  jet,  and  barometric 
condensers  of  various  designs,  cooling  towers,  a  complete 
line  of  volute  and  turbine  type  centrifugal  pumps,  steam 
turbines,  feed  water  heaters,  hot  water  service  heaters,  and 
expansion  joints. 
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